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BIT1617 10-Bit Digital Video Decoder with OSD and T-CON

1 General Description

BIT1617 is a high performance digital video decoder combining T-CON, OSD within one single device. The
decoder transfers and decodes most popular NTSC/PAL/SECAM video contents from a video signal source. Signal
feeding into BIT1617 includes analog CVBS and Y/C, digital CCIR601/656 and digital RGB formats. The Automatic
Gain Control (AGC) of A/D converter extends the capability for handling weak and distorted'signals. The outstanding
2D comb filter and advanced CTI and Skin-Tone processing improve the display £olormore clear and more nature of
picture quality. The programmable timing control (TCON) let most of the pepular panels (resolution up to
800xRGBx600) used for BIT1617 system. Programmable brightness, contrast and color saturation with embedded
GAMMA correction let user freely adjust the color of display. Embedded OSD makes system designer very easy to
develop a friendly interface between user and end-product. Advanced wide range display format controller can
convert a 4:3 display to 16:9 very smoothly. BIT1617 can be used for a‘traditional hand-held LCD monitor very easily.
With the outstanding video processing performance, it is also suitable fonCar TV/navigation system and portable AV
system.

BIT1617 £L3 .Fﬁ, T-CON > OSD fiu- fﬁﬁ' KSR Fig# B ﬁflgﬁﬁﬁlﬁ% o ﬁlaﬁjﬁﬁﬁﬁﬁﬁiﬁ* Al H |9 NTSC/PAL/
SECAM WfiR[*| - #¥1p| BIT1617 quEFFKu;f LS CVBSIALY/C 17 CCIRB01/856 7151 RGB 54«
PR TSR Y | ST a2 I (AGC)- = o i A A T If SORAVES ]y o ATERE@D HRE L H A S CTIA!
Skin-Tone & E fjli &= B < RIINE AL » q\gﬂ@gl‘{l FIIREY gi aﬁ’}iﬁﬁ 2t JEHJ:EI ;tlLﬁfU(TCON)E'15 BIT1617 =5k (B it &
800xRGBx600)7* fflr =] %g@%‘fwglfj LCD & - p‘ﬂfﬂ%ﬁﬁ pu%u@ ~ S SR f S PR R IEII%FEJ*
TR g o BT 20 OSD [l 74 K%ﬁﬂﬁjﬁﬁ F’\ POFRIBECT T B2 0 M BRI A ERVERS H};Q_Lﬁjugg :!EIE{J/"Q%U
P 4:3 BA. 55 16:9 - BIT1617 F' ) 7] %~ %LIJ{*’F*]?“ LCD 5 e, 1) E HTERORY R A [P T H 2
TV =3R4 F,J, VAT AV #ﬁ&ﬁyJﬂiﬁﬁr}E‘J

2 Features

2.1 General

* No external memory required

¢ Two 10-bit videg CMOS"Analog-to-Digital Cenverters (ADCs) in differential CMOS style for best
S/N-performance

* Fully programmable static gain or autematic gain control (AGC) the selected CVBS or Y/C channel : 0~12db
(Analog).and 0~48db (Digital)

* Autgmatic Clamp Control (ACC)4orCVBS, Y and C

* On-chip clockigenerator

» /L-lock system clock frequencies

¢  7Digital PLL for synchronization and clock generation from all standards and non-standard video sources
e.g. censumer grade VIR

* Requires only one grystal(24.576 MHz) for all standards

e Automatic detection 0f50 and 60 Hz field frequency, and automatic switching between PAL and NTSC
standards

e 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

e 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
¢ Multi-standard VBI-data slicer including closed caption /}:ﬁ ﬁ 7f£l # BITEK
* MV copy protection detection

| September 16, 2008 | |

* YUV to RGB color space converting
¢ Fully programmable zoom-out arbitrary ratio in both horizontal and vericaDCC CONTROLLED
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2.2

2.3

2.4

2.5

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

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

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

Embedded 5 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 X3 orY/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)

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 portsi(RG,BsT)

Programmable RGB output port erder and pin ordef
Analog RGB output suppert line invert function

Maximum output pixel frequency 80MHz@ digital‘output
Maximum output pixel frequency 13MHz@ ahalog output
Support inverse andsfrequency adjustment for LCD panel clock
Support pragrammable H/V sync. for LCD panel

Support programmable TCON for LCD panel

Support Delta andyStripe types LCD panel

Freesrun Synchronization mode jfisync signal disappeared

Interface

Support Two-wire BITEKBuUSs,interface
Support Two-Wire Serial Interface (TWSI) Bus interface
Support 24Cxx sefial 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

MEMH# BITEK

¥ | september 16, 2008 | ]

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

2.6

2.7

Support external OSD interface

Power Management

1.8V power source for core

2.5V power source for DAC digital core
3.3V power source for output pads
5.0V Power source for DAC output
Power Consumption less than 300 mW

Package
LQFP 128 pins

4 )

N 2

MHEFFH BITEK

5 [ September 16,2008 | 4

DCC CONTROLLED
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3 Order Information

BIT1617-LQ

4 Block Diagram

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

—l_— LQFP Type Package

Part Number
Beyond Innovation Technology Co., Ltd.

&

Video Decoder

YyYvy

v

Programmable

f

N

N
X

Built-in
OSD

SD Interface A

y

$ TCON

Output
Process

Programmable

Programmable

|

)| Input Pre-Image . - - >
7l Process Enhancement Horizontal Vertical Scale Horizontal ey DAC >
Scale Down UP/Down Scale UP .
Control Register Sets |
~
4 T T {
Interface |
PLL E Script Macro Controller Misc. Function
IR Decoder R
2 N\ T Interrupt 4
BitBUS / 12C EEPROM PWM
| Interface Interface

Q

S

Figure 4-1

Programmable Interface

BIT1617 Architecture

N

f
MEFHF BITEK

%e | September 16, 2008 | ﬂ;u]

N

N

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

QO I~ OO I DN | D] O[O [ Of O] <H M | AN (O] O O | O WO | D N —O
USRS ol IS a1 S RS BS 1S4 [ 1= SIS PR P
~ N © OAN—O MO0 ™ [To N NP sl 2}
8035T 0582322528800 4 AR 0T E5TR2E
23933z Qrooennen o8B0 TPE===60FST)
o o
11 iBEXT pLL_vDD |- 96
2 | VREFP VSYNC |-
3 1vem HSYNC -4
4 VREFN GIN7 |23
5 | AGND GING |22
6 vBG GIN5 [
7 veme GINg -2
81 ANz vDD18 -2
10 AvDP GINS 1787
T AGND GIN2 36
ROUTO GIN1
12| RoUTT GINo [-82
i BIT1617 T
14 | RouT? RING |83
15 1 ROUT3 RIN5 [-82
16 1 ROUT4 RIN4 |81
hae LQFP_128 i
18 1 GND33 RIN3 |22
19| RoUTe — RIN2[-L8
20 | ROUT7 RIN1 L
21 1\pD1g RINO -2
22 | GOUTO PWM2 L2
23| GouT PWM1 -4
24|33 vDD33 -2
25 | GOUT2 RTS1 |2
26 | GoUT3 RTS2 ]
27 | GouTs RTS3 -2
28 |yss18 TOUT? 92
29 | GouTs GND33 |88
30 | GouTe TOUT6 |87
311 GouT? TOUT5 |86
32 | GND33 o PLL_VSS|82
© PrpEeera, 30555323 8y208 PERNPERS
3333333338384 332850854:553358338%
‘Q mmmmmmmm>0>(§£2%g>>n.§o.>n:|9|9>|9|9|9>i
O SOOI N[ 0 D O | N =L LO| O | 00| O Of x=| | M| | LOf O] N[ O] O O | | O] <
O | DD | O OO <F| <t | <F SIS <[ <[ < <[ | 0| O] 0| O O] O O] O] O O] O O] O O] O]
Figure 5-1 Pin Configuration
Table 5-1 BIT1617 Pin Definition
Pin Name Pin # | Pin Type Function Description Pad Type
IBEXT 1 AIO Monitor Internal Bias Curre'nt Generation or
External Bypass for Use with Some Test Mode
VREFP 9 AIO Out[f)lut for Decoupling or Bypass of
Positive Internal Reference Voltage
VCM 3 AIO Output for Decoupling or Bypass /Fﬁ %}‘? ﬁil # BIiTEK
Common Mode Voltage | |
Output for Decoupling or Bypass of % [ SePrember 1o, 2998 114
VREFN 4 AlO .
Negative Internal Reference Voltage

ImYad
| = a7

@
O
0}

7
T

0

D
D
i
ii
O
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10-Bit Digital Video Decoder with OSD and T-CON

AGND 5 AG33 [Analog Ground and Reference Generators

Output for Decoupling or Bypass of
VBG 6 AIO 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)
AGND 10 AG33 |AFE ADC GND (3.3V)
ROUTO 11 o] ROUTI0] / ~VCOM / Raw Data[0] / GPOI[0] POTS8
ROUT1 12 ] ROUT[1]/ ~Q2H / Raw Data[1] //GPO[1] POT8
VDD33 13 P33 |IO Power (3.3V)
ROUT2 14 o] ROUTI[2] / STV2 / Raw Data[2] POTS8
ROUT3 15 ¢} ROUTI3]/ STV1 / Raw Data[3] POT8
ROUT4 16 o] ROUTI[4] / CKV / Raw Data[4] POT8
ROUTS 17 O ROUTI[5] / FRP / Raw Data[5] POTS8
GND33 18 G33 [IO GND (3.3V)
ROUT6 19 o ROUTI[6] / LD#hRaw Data[6] POTS8
ROUT7 20 o] ROUTI[7]/ VCOM /'Raw Data[7] POT8
VDD18 21 P18 |Core Power (1.8V)
GOUTO 22 o] GOUT[0]/~STV./ Raw Data[8] / GPO[2] POT8
GOUT1 23 o] GOUT[1}/,~STH)/ Raw Data[9]¢"GPOJ3] POT8
VDD33 24 P33 |IO Power (3.3V)
GOUT2 25 O GOMT[2],/ OEH / Raw Data[10] POTS8
GOUT3 26 0] GOUTI[3}/STH2 / Raw Dataj11] POT8
GOUT4 27 0] GOUTI[4} / STH1 / Raw Dataf12] POT8
VSS18 28 G18 [Core GND (1.8V)
GOUT5 29 o GOUTI5] / Raw Data[13]¥ CPH1 POT8
GOUT6 30 O GOUT[6] / Raw Data[14] / CPH2 POT8
GOUT7 31 O GOUTI[7] / RawBPata[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] POTS8
BOUT1 35 o] BOUT[1] /'RL / Raw Data[17] / GPOI5] POTS8
BOUT2 36 o BOU[2] /VCOM_SEL / Raw Data[18] POT8
BOUT3 37 0] BQUT[3] / Raw Data[19] / SPI_CS POTS8
BOUT4 38 o] BOUT[4] / Raw Data[20] / SPI_DO POT8
BOUT5 39 e} BOUT[5] / ~OEH / Raw Data[21] / SPI_CK POTS8
BOUT6 40 €] BOUTI[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
VDD50 44 P50 |DAC Power (5.0V)
VSS50 45 G50 |DAC GND (5.0V)
ABOUT 46 AO Analog B Channel Output
AGOUT 47 AO Analog G Channel Output
AROUT 48 AO Analog R Channel Output
VDD50 49 P50 |DAC Power (5.0V)
VDD50 50 P50 |DAC Power (5.0V) Ve
VDD25 51 P25 |DAC Logic Power (2.5V) AmE s HE BiTBK
PWM4 52 O |PWM4 Output =
VSS50 53 G50 |DAC GND (5.0V) ? : #
PWM5 54 (0] PWMS5 Output DCC _CONTROLLED

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

VDD50 55 P50 |DAC Power (5.0V)

DAC_RST 56 I DAC Reset

TOUTO 57 1/0 KEY[0]/ STH2 / Raw Data[24] PBCUS8
TOUT1 58 I/0 KEY[1]/ STH1 / Raw Data[25] PBCUS8
VDD33 59 P33 |10 Power (3.3V)

TOUT2 60 1/0 KEY[2]/ STV2 / Raw Data[26] PBCUS8
TOUT3 61 1/0 KEY[3]/ STV1/ Raw Data[27] PBCUS8
TOUT4 62 I/0 KEY[4] / VCOM_SEL / Raw Data[28] PBCU8
VDD18 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/0 KEY[5]/ CKV / Raw Data[29] PBCUS8
TOUT6 67 1/0 KEY[6]/ LD / Raw Data[30] PBCUS8
GND33 68 G33 |IO GND (3.3V)

TOUT7 69 1/0 KEY[7]/ OEH / Raw Data[31] PBCUS8
RTS3 70 (0] Multi — Function, Output POTS8
RTS2 71 O Multi — Function Output POT8
RTS1 72 (0] Multi — Function Output POT8
VDD33 73 P33 |10 Power (3.3V)

PWM1 74 o] PWM1 LGPQI6] POT16
PWM2 75 o] PWM2 [ GPQ[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]JHEXT_OSD_G PICD
GIN2 87 I GIN[2] / EXT_OSD_B PICD
GIN3 88 I GIN[3]y/ EXT_OSD_Blank PICD
VDD18 89 P18 |Core Power (1.8V)

GIN4 90 I GIN[4] / EXT_OSD_HS PBCD4
GIN5 91 I GIN[5] / EXT_OSD_VS PBCD4
GING 92 I GIN[6] / EXT_OSD_CLK PBCD4
GIN7, 93 I GIN[7]/ VPG_In PICD
HSYNC 94 I 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 | System Reset, Low Active // PIU
OP5 102 I Option([5] A A BUTEHK
OP4 103 | 1 |Option[4] R e vy o
OP3 104 10 |SDA2/ Slave Addr[1] O i 1 #
OP2 105 10 SCL2 / Slave Addr[0] DCC CONTEESLLED
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BIT1617 10-Bit Digital Video Decoder with OSD and T-CON

OPO 106 10 SDA (Master and Slave) PB4
OP1 107 10 SCL (Master and Slave) PB4
VDD18 108 G18 [Core Power (1.8V)
OSCI 109 | Oscillator Input
OSCO 110 (0] Oscillator Output
VDD33 111 P33 |IO Power (3.3V)
ICLK2 112 | Clock 2 Input PIS
IR 113 | Infrared Decoder Input PICU
BINO 114 | BIN[0] / KEYIO] PICU
BIN1 115 | BIN[1] / KEY[1] PICU
BIN2 116 | BIN[2] / KEY[2] PICU
BIN3 117 | BIN[3] / KEYI3] PICU
BIN4 118 | BIN[4] / KEY[4] PICU
BIN5 119 | BIN[5] / KEY[5] PICU
BING6 120 | BIN[6] / KEY[6] PICU
BIN7 121 | BIN[7] / KEY] PICU
AIN11 124 Al ADC 1 VBS)
AIN12 125 Al AD (CVBS)
VCMY 126 Al Luma site Channel PG tive Reference Input

Pad Type Function
POT4 Controllable Tri e and 4mA Outp, MType
POTS8 Control i e and 8mA O ad Type
POT16 Controllab tate and 16m t Pad Type
PICU trollable Pull-Up Input Pa
PICD Pull-Down | Type
PB4 -Up and Pull-Dowi t and 4mA Output Bidirectional Pad Type
PIU Input Pad Typ
PID own Input Pad
PIS mitt Trigger In Type
PBCU ontrollable P put and 4mA Output Bidirectional Pad Type
PBC Controllable*lnput and 8mA Output Bidirectional Pad Type
P Controllabltll-Down Input and 4mA Output Bidirectional Pad Type

a A

MEFHF BITEK

%e | September 16, 2008 | ﬂ;u]
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BIT1617 10-Bit Digital Video Decoder with OSD and T-CON

6 Functional Description

6.1 Version Control
BIT1617 PJ?‘}[‘%#ﬁ’fiE@%’ﬁ?& E*?*bﬁﬁ\’ﬁ%%’gi Y fis Registers [EER4Y 4 Et"“gﬁgh Bl ﬁ'ﬁlﬁ% Registers ﬁ%iﬁ%

S % °
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 Centrol 0x00

6.2 Interrupt Function
BIT1617 Interrupt Functionfd {H INT Pin (| PIn72 3Pin71 #IPin 70 - R_RTSXx_SEL = 0x0B) {*=t}Interrupt
Trigger Output (ﬁ%i&%“ﬁ.w Special Output Setup”/| AfVE: ) » 77 IRggisters| F%’ﬁ?.“’bEdge or Level Trigger
Output- ‘Fﬁ[’LeveI Triggerﬁﬁi?ﬁi I%‘%’E@High ordLow. Active » 7| HiEdge TriggerEﬂI‘ BT F%'VJ&ETEFaIIing or Rising Active
o Kl Interrupt%#ﬁ#ﬁ'f gﬁ,ﬂﬂ% (FLAG - ACKand MASK) %’;Efr%ﬁ%if%‘ Figure 6-1 - BIT1617 #4{l 8 {flInterrupt
Flags#! 12 [ifInterrupt Sourcesﬁ%fﬁ;@%ﬁk F2 #‘E'FﬁRegisters?Eﬁ%@% Table 6-3 7 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
1 Active when Video Decoder Un-Lock
Selected Source (HLCK & SYNC_RDY
R_INTSIGIN_SEL (0xOFB[5]) = 1 & STD_RDY &AéC1_RDY P
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_INTSIGINESEL (0x0FB[5])

0

R_HASSIG_FLAG | 0
RLINTSIGIN) SEL (0xOFBI[5]) &1

R_INTSIGIN_SEL (0xOFB[5]Y = 0

R_NOSIG_FLAG

R_INTMODEGHG_SEL (0xOFB[6]) = 0

R_MODE.FLAG | 2
R_INTMODECHG_SEL (0xOFB[6]) =1

R_VSYNCOFLAG | 3 |RAUNTVS_POL (0x005[4]) =0 VSYNC Normal
RINTVS_POL (0x005[4]) = 1 VSYNC Invert
REINT_ERRSEL (0x006[4]) = 0 Active when Timer 0 Overflow
RUERROR1_FLAG| 4 i i
N _ 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 git(':‘;‘:s""he” Line Buffer Error Type 2
VD |From SRC2 (AIN2) or SRC12 (AIN12) or SRG11,(AINA 1) (See Table; K

R_MVCC_FLAG 6 |MV or CC Detection (See Table 6-4) | . |
Active when IR Remote Control Detection is Ready or% [ SPEETOeT =0 2 114
Active when GPI (General Purpose Input) Status Ghangeas~

R_IRKEY_FLAG | 7

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

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 Figure 6-1)
0: Interrupt Mask Offy(Enable Interrupt)
1: Interrupt Mask On‘(DisableInterrupt)

0x00

R_INT_ACK

0Xx004[7:0]

RW

Interrupt ACK (See'Figure 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]

RwW

Intefrupt Polarity

Interrupt Level Type

0: High Level Active
1nLow Level Active

Interrupt Edge Type

03Rising Edge Active
1*Falling Edge Active

R_INTSIGIN_SEL

OXOFBI[5]

RW

Interrupt Vector[0] and Vector[1]
Source Selection

0: From VP

1: From VD

R_INTMODECHG_SEL

0xOFB[6]

RW

Interrupt, Vector[2] Source Selection
0: From /P
1:4From VD

R_INT_VSSE

0x005[3:2]

RwW

Interrupt Vector[3] Source Selection

00: YSYNC from Input VSYNC Source

017 VSYNC from Output VSYNC Source

70: VSYNC from VD VSYNC Source

11: VSYNC Source Active when TWSI
Detection Occurs

00

R_INTVS_POL

0x005[4]

RwW

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

RVPERR2_EN

0x006[3]

RW

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

R_INT ERRSEL

0x006[4]

RwW

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 7

R_IHSPS_SEL

0x04D[7]

RW

IHS Pulse Width Selection /};ﬁ ;.}g ,f;L ;}j;

BiTHK

0: Type O

:§ | September 16| 200% | #.]

1: Type 1

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

Mnemonic Address | R/W |Bits Description Default
HLCK Detection Enable
R_INTHLCK_EN O0xOFB[0] | RW | 1 |0: Disable 0
1: Enable
Sync Ready Detection Enable
R_INTSYNCRDY_EN |0xOFB[1] | RW | 1 |0: Disable 0
1: Enable
Standard Ready D e
R_INTSTDRDY_EN O0xOFB[2] | RW | 1 |0: Disable * 0
1: Enable ~
AGC1 Ready D i able
R_INTAGC1_EN OxOFB[3] | RW | 1 |0: Disable 0
1: Enable
AGC2 Re ion Enable
R_INTAGC2_EN 0xOFB[4] | RW | 1 |0: Disabl 0
1:
SR Detection EW
R_INTSRC2_EN 0x006[0] | RW : 0
e
(AIN12) Dete {@ nable
R_INTSRC12_EN 0x006[1] | RW able 0
nable
RC11 (AIN11) tion Enable
R_INTSRC11_EN 0x006[2] 0: Disable 0
1: Enable
MV Dete nable
R_INTMV_EN 1 |o: Disa& 0
1. E
tion Enable
R_INTCC_EN 0x006[7] 1 ble 0
able
R_INT_FLA$
' Interrupt
I : Contr(fl —INT
| I [
' I
! I
' I
! I
Figure 6-1 Interrupt Function Block
a N

MEFHF BITEK

%e | September 16, 2008 | ﬂ;u]
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10-Bit Digital Video Decoder with OSD and T-CON

6.3 Double Buffer

BIT1617 % Scaling Factor (0x5F~0x61,0x67) #/IDisplay Windows Setup (0x52~0x57) #{fi Double Buffer
Register - Tﬁ—fﬂ;ﬁﬁfﬁl E‘J?ﬁ%g’“‘:ﬁﬁﬁjﬂegisterﬁ‘ I'| fiiParallel update » %! ﬁlﬁiﬁ%ﬂrﬁﬁ%%*}"k qiaﬂ' ) 7FE'F%TEJI%’Q‘—_’Registers

P‘?ﬁfaﬁ:% Table 6-5 -

Register Table

Dou

Ty
O

MUX

DI

LOAD

r Regs

DOt

N 2

VSYNC
R_LOAD_EN A
(0x00CI[5])
L PE (0x@
Figure 6 u uffer Functioo
Mnemonic Address |R/W (Bits Description Default
Double Buﬁ@ Enable
R_LOAD_EN 0x0 ] 1 |0: Nothing 1
1: Load Q
R_LOAD_TYPE 0
a )

MEFHF BITEK

%e | September 16, 2008 | ﬂ;u]
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10-Bit Digital Video Decoder with OSD and T-CON

6.4 Pad Type Setup

BIT1617 fit!ifis PAD i’ F%"‘%}E Tri-State il - [0y * fiv PAD i i %l ¥ [* | Pull-Up or Pull-Down i

ELEIA BRI RE Registers s 4 2 o

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 Ena 1
R_BOUT_TRI 0x007[2] | RW 1 |BOUT Port Tri-State 1
R_TOUT_TRI 0x007[3] | RW 1 |TOUT Port Tri-State 1
R_OCLK_TRI 0x007[4] | RW 1 |OCLK Pin (Pin 4 1
R PWM1_TRI 0x007[5] | RW 1 |PWM1 Pin (Pin 7 1
PWM2 Pin (Pin ate Enable

R_PWM2_TRI 0x007[6] | RW 1 |0: Normal 1
1: Tri-State

R_SRGB_TRI 0x007[7] | RW 1 |Setto0 0

Mnemonic Address

Description

R_BIN_REN 0xOFD[7:0]] RW 0x00
R_TOUT_REN OxOFE[7:0]] RW OxFF
R_RIN_REN OxOFF[0] | RW 0
R_GIN_REN OxOFF[1] | RW 0
R_GIN1_REN OxO0FF[2] | RW [6:0] Port Pull n Resistance On/Off 0
R_SYNC_REN OXOFF[3] HSYNC/VSYN Pull-Down Resistance 0
On/Off
IR Pin (Pin @ull-Up Resistance On/Off
R_IR_REN 0: On Q 0

a )
MHEM# BITEK

%e | September 16, 2008 | ﬂ;u]
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BIT1617 10-Bit Digital Video Decoder with OSD and T-CON

6.5 GPO (General Purpose Output) Function
BIT1617 [‘J?‘}Bﬁéﬁi 8 [GPO Register Controlﬁf' i~ 5T I E EEHigh Level - Low Level - Tri-State7{IStatus
PELIEE - H AfIRfRegisters ¢ 5% ¥ Table 6-8 = Table 6-9 -

Mnemonic Address | R/W |Bits Description Default

GPO Port Output Selection N4

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

GPO Pin Name/No. Output Pin Register Recommended Setting

GPOI0]

GPOI[1]

GPOI[2]

GPOI3]

GPO[4]

GPOI5]

GPOI[6]

GPOI[7]

GPOI0]

GPOI[1]

GPOI[2]

GPOI3] GOUTI[1](23) =

GPO[4] BOUT[0](34)

GPOI5]

Reset Pin

Figure 6-3 Hardware Reset Waveform

a )
MEMFH BITEK

%e | September 16, 2008 | :rp]
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6.7 Clock Domain Systems

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

BIT1617 Pjﬁ[ﬁ‘;«'&jv fit 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

fH'#Registers4t:5h %1 Table 6-10 -
==

EFHiZH : XCLK Domain #fi = LCLK Domain {% -

Table 6-10 Clock Domain System Register

Mnemonic

Address

R/W

Bits

Description

Default

R_XCLK_SEL

0x00B[6:4]

RW

3

XCLK Domain Clock Source)Selection
XCLK = OSCCLK{(2AR.XCLK_SEL)

000

R_TCLK_SEL

0x00CJ[2:0]

RW

TCLK Domain €lock’Source Selection
000: PLLCLK

001: OSCCK

010: ICLK1

0114,ICLK2

1xx: YDELK

001

R_TCLK_POL

0x00C[3]

RW

TCLK Domain Polarity
0: Normal
1: Invert

R_TCLK_EN

0x00C[4]

RW.

TLCLK Domain Enable
0: Disable
1: Enable

R_LCLK_SEL

0x00D[5:4]

RW

LCLK Domain€leck Source Selection

00: Normal Clock’(Freq. Equals to LCLK)
01: PhasegtiClock (Freq. Equals to LCLK/3)
10: Phase 2,Clock (Freq. Equals to LCLK/3)
11: Phase 3 Clock (Freq. Equals to LCLK/3)

10

R_LCLK_POL

0x00DI[6]

RW

LGEK Domain Polarity
0:Normal
q: Invert

R_LCLK_EN

0x00D[7]

RW

LELK Domain Enable
0: Disable
1: Enable

R_M@LK_SEL

0X00E[1:0]

RW

MCLK Domain Clock Source Selection
MCLK = PCLK/(R_MCLK_MODE+1)

01

RalMCLKIROL

0X00E[2]

RW

MCLK Domain Polarity
0: Normal
1: Invert

R_MCLK_EN

OX00E[3]

RW

MCLK Domain Enable
0: Disable
1: Enable

R_PCLK_SEL

O0X00E[5:4]

RwW

PCLK Domain Clock Source Selection
00: ICLK1

00

01: ICLK2
1x: VDCLK f

1

R_PCLK_POL

0X00E[6]

RwW

’Fﬁ 3z 1]
PCLK Domain Polarity k)

=

B+T+HK

0: Normal % | September 16| 200p | |

1: Invert
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BIT1617 10-Bit Digital Video Decoder with OSD and T-CON

PCLK Domain Enable
R PCLK_EN 0x00E[7] RW | 1 |O: Disable 1
1: Enable

DAC Clock Domain Enable
R_DACCLK_EN 0x00BJ[2] RW | 1 |0: Disable 1
1: Enable

DAC Clock Domain Polarity
R_DACCLK_POL |0x00BJ3] RW | 1 [0: Normal 1
1: Invert

LCLK x 4 Enable
R_LCLK 4X 0x00B[7] RW | 1 |0: Disable 0
1: Enable

Line Buffer Clock Enable
R_LINEBUF_CKEN|0x00D[1] RW | 1 |0: Disable 1
1: Enable

Registers Set Clack Enable
R _REGS_CKEN [0x00D[2] RW | 1 |0: Disable 1
1: Enablg

VD¢€lock Demain Clock Source Selection
R_VDCLK_SEL 0x00D[3] RW | 1 |0 From 27MHz 1
1: From 13,5MHz

AFE Buffer Clock Domain Clock Source Selection
R_AFEBUF_SEL [0xO0F[6] RW | 1[|0:From DVPCLK 1
1; From AFECLK

AFEE Buffer Clock Domain Polarity

R_AFEBUF_POL [0x00F[7] RW | 1) |0: Normal 1
1: Invert
AFE Clock Domain Clock Source Selection
R_AFECLK_SEL [OxO0F[4] RW'| 1 |0: From 2ZMHZz 0

1: From13.5MHz
AFE Clock'Domain Polarity

R_AFECLK_POL [0x00F[5] RW | 1 |0#Normal 1
Telnvert
AFE Clock Domain Enable
R_AFECLK/EN 0x00F[3] RW | 15|03Disable 1
1: Enable
DVP Clock Domain Clock Source Selection
R_DVPCLK,SEL  [0x00F[1] RW.,| 1 (0: From PLL 0
1: From OSC
DVP Clock Domain Polarity
R_DVPCLK» POL [0Ox00F[2] RW | 1 |0: Normal 1
1: Invert
DVP Clock Domain Enable
RUDVPCLK_EN 0x00F[0] RW | 1 |0: Disable 1
1: Enable
CLK27 Domain Polarity
R_CLK27_POL 0x0EF[0] RW | 1 |0: Normal 0
1: Invert
CLK27 Domain Enable 1 i
R_CLK27_EN OxO0EF[1] RW | 1 |0: Disable /Fﬁ ﬁ 7? * B I1T 2K
1- Enable 3 | September 16| 2008 | |
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10-Bit Digital Video Decoder with OSD and T-CON

R_LN5CLK_POL

OxOF7[4] |RW

Line Buffer Clock 5 Polarity
0: Normal
1: Invert

R_LN4CLK_POL

OxOF7[3] |RW

Line Buffer Clock 4 Polarity
0: Normal
1: Invert

R_LN3CLK_POL

OXOF7[2] |RW

Line Buffer Clock 3 Polarity
0: Normal
1: Invert

R_LN2CLK_POL

OXOF7[1] |RW

Line Buffer Clock 2 Polarity.
0: Normal
1: Invert

R_LN1CLK_POL

0x0F7[0] RW

Line Buffer Clock 1,Polarity
0: Normal
1: Invert

6.8 Panel

Timing Setup

BIT1617 7' 51 [{ll&t3FAuto Switchﬁ’??{gpf@gi B85 EiMode 0/1 e Elﬁ*y‘”}z‘iPanel Timingﬁ%’gf@ » ELAf
%E,;Registers;r:gﬁ%éf% Table 6-11 577 » ﬁ‘?ﬂ‘%ﬂ/ﬁt[ww%ﬁ%%% Figure 6-4 -

Figure 6-4 Panel Timing Setup

Table 6-11 Panel Timing Setup Register
Mnemonic Address R/W | Bits Description Default
R_OS_XP 0x013[0], 0x010[7:0] RW 19 |HSYNC Pulse Width 0x010
R_OS_XS 0x013[1], 0x011[7:0] RW [m9 |Active Window'Horizontal Start Position 0x020
R_OS_XW 0x013[6:4], 0x012[7:0]4 | RWA| 11 |Active WindewHorizontal End Position 0x200
R_OS_XT_MO0|0x016[2:0], 0x014[7:0] (| RW | 11 |HorizontalTetal Length on Auto Switch Mode 0| 0x326
R_OS_XT_M1|0x016[6:4], 0x@15[7:0] . {RW | 11 |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[140], 0x019[7:0] | RW | 10 |Active Window Vertical End Position 0x0F0
R_OS YT 0x01B[3:2], 0x01A [7:0] | RW | 10({Vertical Total Length 0x0F4
(0,00 L
HSYNC Output
| R_OS_XP
{ - g}‘ - KxX—T TX~
s Blank Range g
|
Y 8 13
Panel Active Window < |
| |
1 I ¥ _
1 ' |
IFa_os_xsl | |
¢ IN|
R_OS_XW ’l |
| | .
« N L -
VSYNC Output ‘ T ¢ MEFHF BITEK
R_OS _XT_M1 < | Sentember 162008 |
A T 4l
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10-Bit Digital Video Decoder with OSD and T-CON

6.9 Output Data Path

BIT1617 F{‘%Jré“'éd'ﬁf“.EUData Bus’J i[|fftinvert - Rotate 71 Swap [ Elﬁ'%?%Registerﬁ%%
Table 6-12 - ﬁl’%ﬁ%ﬂﬂﬁlﬁﬁﬁ@ﬂ Figure 6-5 -

Table 6-12 Output Data Path Register

1: Swap Enable

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©utput Delay 1 Clock en, Swap Source =0 0

R_DLYE_OG 0x01D[1] |RW| 1 |G Channel Output Delay 1 Clock'eh,Swap Source =0 0
B ChannehOutput Delay 1 Clock en Swap Source =0

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

R _ZERO2_EN [0x01D[3] |RW | 1 £|0:Disable 0
1. Enable

R_DLYO_OR 0x01D[4] |RW [ 1 [R Channel Output®elay 1 Clock on Swap Source = 1 0

R_DLYO_OG 0x01D[5] 4RW (¥ 1 |G Channel Outpét:Delay 1 Clock on Swap Source = 1 0
B Channel OutputDelay 1 Clock on Swap Source = 1

R_DLYO_OB 0x01D[6] |[RW | 1 |O: Disable 0
1: Enable
Data Bu$s Rotate Mode

R_6BITS_EN 0X01B[#lwisRW | 1 |0: 8Bits 0
1:'6'Bits

R_SWAPE_QGB Jox01E[0] |Rw | 1 GiData Output Swap with B Data Output on 1
Swap Source =0

R_SWAPE. ORG0K01E[1] |RW| 4 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 |OxO1E[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 F
G Data Output Swap with B Data Qutput on .
Swap Source = 1 MBFH BITHK

R_SWAPO_OGB [0x01E[4] |RW | 1 ) 0
0: Swap Disable % | September 16, 2008 | 3
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Even/Odd Swap Source
R_SWAP_SRC |[0x01E[7] |[RW| 1 |0: Q2H 0
1: VCOM
Internal —0—{>O—1 M _1 M 1 M _W M
R Data U — U U U —RouT
4 X HX| | eH X 4 X
RﬁPOI!iROUT RﬁSW;lAPioRB R_SWAP_ORG R_ROIl__ROUT
Internal ; M
- l>° M HM Rotate H M
B Data U U U - U —BOUT
0 X L 0| X 0 )l( 0 X
R,POI!,BOUT R_SWLP_ORB REWAROGCB R_ROIl__BOUT
Internal M ™M
G Data U U lu U —GouT
- X 4 X 2 X o X
R_POIl__GOUT R_SWAP ORG R_SWAP_OGB R_ROI!_GOUT

Figure 6-5( Output'Data Path Selection

6.10 Special Output Setup
BIT1617 #fif 3 7= Special Output Pads (RTS1(Pin 72) €RIS2(Pin 71)*IRTS3 (Pin 70)) - 1'3%f IRegisters
73 H]J?’t”ﬁ {gﬁHEf Ui ﬁ'%ﬁRegisters?{gB H ﬁl%ﬁ%*@jﬁf Table 6-13 -
R_RTS1_SEL = { 0x020[4], 0x01F[3:0] }, Default Z0x0F
R_RTS2_SEL = { 0x020[5], 0x01F[7:4] }, Defduit £:0x0F
R_RTS3_SEL =4 0x020[6], 0x020[3:0] }, Default = OxOF

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_0011:0utput VREF Signal 1_0011: Inverse (VREF)
020100 Output Data Enable Signal |1_0100: Inverse (DE)
020101: Output Even/Odd Signal 1_0101: Inverse (Even/Odd)
0.0110: STH 1_0110: Inverse (STH)

RRTsx seL | rwdl 6 0°0111: STV 1_0111: Inverse (STV)

- - 0_1000: Mode Type 1_1000: Inverse (Mode Type)

0_1001: Auto-On

1_1001: Inverse (Auto-On)

0_1010: Write Protect

1_1010: Inverse (Write Protect)

0_1011:INT_O 1_1011: Inverse (INT_O)
0_1100: GPOI7] 1_1100: Inverse (GPOI[7])
0_1101: PWMx 1_1101; Javerse~(PWiMx)
0_1110: GND 1_1110{ VDD

0_1111: Tri-State

Thah 1t B

1_1111

EK

| 1

:§ |September16, 2008
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BIT1617 10-Bit Digital Video Decoder with OSD and T-CON

6.11 Special Timing Adjustment

BIT1617 T &5 7 {H fis Panel Timing [Wa(r%*ﬁ%i’ o+ Timing %‘ ﬁﬁjﬂjﬂ{ﬁ Eﬁﬁ;ﬂ%{ r Jﬁﬁ = % Panel

fi J=-1J—“‘j*

6.11.1 Synchronization Timing
T I 9 VSYNC e R o] 34K VSYNC [fi#

Input VSYNC | |

/ /
| |

Output VSYNC "o | S|

6.11.2 Two-Fields Synchronization Ti
xﬁlﬁﬁ:“ f VSYNC EE*I'
R_OS_YT (0x01B[3:2], 0x01A[7:0

Input VSYNC L
{ R_0OS > _OS_YT ( g _0S_YT ‘ R_OS_YT ‘
Output VSYNC ||
Fi o-Fields Sync tion Timing
HAIREFEER ﬁL%%éf a 14 -
Mnemonic Address | R/W | Bits Description Default
Minimum Output Lines Protection
R_PROTECT 0x01B[4] | RW 1 : Disable 0
1: Enable
Two-Field Synchronization Mode Selection
0x01B[5] 1 |0: Even Field Synchronize 0
‘ 1: Odd Field Synchronize
Synchronize with Input VSYNC Enable
0xo1t RW 1 |0: Two-Field Synchronization Mode 1
1: Synchronization Mode

QG

a )
MHEM# BITEK

| September 16, 2008 | #
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10-Bit Digital Video Decoder with OSD and T-CON

6.12 TCON Function

BIT1617 [* | Programmable TCON Function ;K fi* (1 BIT1617 i E#fs Analog Interface Panels - ﬁIFﬁ
Registers P%{L_ﬁ%féfj%“ o

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 SignalEnd 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]1| RW | 11 4VCOM 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] RW4 1% |CKV Output Polarity 0
R_POL_STV 0x031[1] RWS ' |STV Output Polarity 0
R POL_STH 0x031[2] RW .1 [STH Output,Polarity 0
R _POL_LD 0x031[3] RW %1 |LD Output Polarity 0
R_POL_FRP 0x031[4] RW'| 1 |FRP OutputPolarity 0
OEH Quiput Polarity
R_POL_OEH 0x031[5] RW | 1 |0: Normal 1
1:dnvert
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, STV2 = 0OUT
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 RI/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:LTPSTCON Modgy 7 £ 3 BIiTEK
%e | September 16, 2008 | |
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VCOM Output Signal Selection
00: VCOM Signal
R_VCOM_SEL 0x032[7:6] RwW 01: PREFRP Signal 00
10: FRP Signal
11: Q2H Signal
VCOM Signal TY
00: Always 0
R_VCOM_TYPE 0x033[7:6] RwW 01: Always 1 11
R_BUS_INV 0x034[7:6] RwW 11
Invert FRP
R_STV_SHIFT_E 0xO0F8[6:4],0x0F9[7:0] 0x000
R_STV_SHIFT_O 0x0F8[2:0],0x0FA[7:0] 0x000
W
R_STV_SHIFT_SRC |0x036[0] 0
e
R_STV_SHIFT_TYPE |0x036[1] 0
R_STV_SHIFT_CUT |0x036[2] 0

a A
MEMFH BITEK

%e | September 16, 2008 | ﬂ;u]
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6.13 TCON Clock Mode
BIT1617 ## %4#i TCON CPH Clock izt » %I ﬁlré[% Registers I%’iu_if%“ E

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

Table 6-16 TCON Clock Mode Register
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 onfSwap Source = 0 01

R_CPH3E_CKSEL |0x033[5:4] | RW | 2 |CPH3 Clock Type Selectionfon 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_CPH30O_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: Nopmal‘Mode 0
1; Half Cleck Mode

R_CPH1_POL 0x035[4] RW | 1£41CPHMNPolarity 0

R_CPH2_POL 0x035[5] RW | 1 |CPH2Polarity 0
CPH3yPolarity

R_CPH3_POL 0x035][6] RW [[4|0: Normal 0
1 Invert

6.14 Display Layer

BIT1617 il = ¢ Display Layer J\J%ﬁgﬂ‘%#ﬁ%ﬁ? . Panel F f!.j@—‘tﬂ@ﬂ@ Layer |i*

ﬁ'ﬁ}fﬂ%‘ﬂﬂﬁ%%* - IS Layer§ (At Layep 4%

& it (SR Layer

r r r - r
() o Q () Q
< < < < <
) o o o )
=~ = = = =
N N w IN 3
o
— AN P....o... |
Lo
@) =
s B0 & % |5 (T
e 3] 3 =3 10 - FDF -
c = Q Q -l = (1] o
- el .| < Q ; S 3 o
s |3} [o 3 |2
= Sk gl S g |B = 3
2 45| Is| 2 15, |9 |o -
Q. - o L= | wn
o [ o
[
L 1. l .......... N
i I
............... | e L
\ priority
. MEFH BITEK
ow i
High 3 |5eptember16,2008 | |

Figure 6-8 Display Layer
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6.15 Background 2

BIT1617 [t 64 FIFTH 11 [HLH T 4:3 M ™ [IAEHT - 2 AR CRegisters 8 B2 4

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

Table 6-17 -
Mnemonic Address R/W | Bits Description Default
R BG2_R 0x037[7:6] RW 2 |Background 2’s R Color u Display 00
R BG2 G 0x038[7:6] RwW 2 |Background 2’s G Color, :3 Display 00
R_BG2_B 0x039[7:6] RW 2 |Background 2’s B r 4:3 Display 00

6.16 Background 1 and Test Pattern Setup
BIT1617 [* fliiifl 8 7" |X-Test Patterns » 53 jj[|1% 2621
U A2 Y Table 6-18 -

AR P gl (Ramp) - if!ﬁ'ﬁngegisters

Mnemonic Address | R/W | Bits Description Default
R_TESTPAT_R 0x037[5:0] | RW | 6 st ern R Color 0x00
R_TESTPAT_G 0x038[5:0] | RW ttern G Col 0x00
R_TESTPAT_B 0x039[5:0] | R t Pattern B C e 0x3F
R _TESTPAT_Q 0x03A[7:0] | R st Pattern Gr: atio 0x00

est Pattern T
00: 262144 5
R_TESTPAT_TYPE 0x03B[1:0] 2 |01: ¥R ) Ratio = 1 Pixel 00
10: 53 id) Ratio = 16 Pixels
: mp) Ratio = 16 Pixels
R_TESTPAT_DIR B[2] RwW | 1 0
R_TESTPAT_HV 0x03B[3] RW : 0
Q 1: Horizontal
Background Mode Enable
R‘ 1 |0: Disable 0
é 1: Enable
Free-Run Mode Enable
wW 1 |0: Disable 0
1: Enable
a N
MEFHF BITEK
:Pe | September 16, 2008 | |
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Scaler
Brightness
Image Data——| Contrast |-—-- —»
Background
Generator

R_FREERUN_EN
R_BACKGROUND_EN

6.17 Auto Blank Screen
BIT1617 [* | [ ' Blank Scre u n: F-{f,'?*?'ﬁfl I%@‘“’J?@Eﬁ}{ﬁjp EIE*J?%P;‘#J Blank Screen &1 » ﬁl%%

Registers s¥2¥™ % o

Mnemonic Address R/W | Bits Description Default
Screen to Normal Screen Dela
R_AUTOON_TIME 0x03C[6:0] RW 7 es (Based on VSYNC) y 0x0D
lank Screen Function Enable
R 0: Disable 1
1: Enable
‘ Blank Screen Function Signal Selection
@ 1 |0: From VP Signal 0

1: From VD Signal (R_HLCK_SEL)
HLCK Detection Enable
RW 1 |0: Disable 1

1: Refer to HLCK

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

Standard Ready Detection Enable
0xOFC[2] RW 1 |0: Disable 0
1: Refer to STD

AGC1 Ready Detection Enable

O0xOFCJ[3] RW 1 |0: Disable 0
1: Refer to AGC1 o N
AGC2 Ready Detectior{[Enable _ )
0XOFC[4] RW | 1 |0: Disable MHEFH |BigTEK

1: Refer to AGC2 .
%—’—SMWM—J—#'J

DCC CONTROLLED
\ 2.
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6.18 Input Image Window Setup
IJ%’{L_‘Input Image Window:> BIT1617 ;K& 51w i e ;£ 7 Scaling;Zi fTe £l ﬁ'%gﬁiRegistersl%{gif% Table

6-20 - ISPl . g‘kqﬁlﬁ%%ﬂ Figure 6-10 -

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_MO |0x040[7:4],0x03F[7:0]| RW | 12 |Input Window Horizontal EndPosition 0x346
R_IS_YS_MO |0x043[1:0],0x041[7:0]| RW | 10 (Input Window Vertical Start Position 0x018
R_IS_YW_MO [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 Herizontal 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 Pasition 0x100
0,00 LI
| | HSYNC Input
I 2 A
Blank Range 2
S
z
>_\
. )
Input Image Window «
| |
1 1
’:l H |
RulSzxs | |
I N|
N R_IS_XW "l
|
VSYNC/Input
Figtre 6-10 Input Window Setup

MEMH# BITEK
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BIT1617 10-Bit Digital Video Decoder with OSD and T-CON

6.19 Input Data Path Setup
BIT1617 F{%ﬁd—ﬁ‘ fData Bus’j ] fftinvert - Rotate 71 Swap fsiZE! i?!ﬁl%aRegistersF%?’é%%
Table 6-21 > ISl %’LFJrqﬁy'ﬁ%‘ifj% Figure 6-11 -

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] RW 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
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 |0x04CJ[1] RW 1 |R'Data Bus Swap G Data,Bus 0
G Data Bus Swap B DataBus

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

R_VD_PATH 0x04C[3] RW 1, |0: External RGB'Port 0
1: Internal Videa:Decoder

R Port—{ M| 1TM] o[ M] ‘[M] -Rotate ' [M]
y U{ Ukt |urt du !ou—Pre_RlN
1 0
(Internal VD) _—lx— —lx— —lx— X —IX_
R_VD_PATH RPOLRN |2 1swap &8y IR iswap RG R_ROL_RIN
B Port—4 M| M] dM] [M] Rotate [— M
. U { uH- lu ¢+ |u Rotte |Ul—Pre-BIN
1 0 1 0
(Internal VD) __lx_ —lx— —lx— _lx_ _IX_
R VD PATH R_POL_BINIIR. ISWAP_RB R_ISWAP_GB R_ROL_BIN
G Port—{ M] 1 Vf M| ¢1fM] Rotate |- M
U U U = U —Pre-GIN
Cr » 0| X 0 X 0 X
(Intérnal VD) __lx_ T T X
R_VD_PATH B OL_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
BIT1617 4% e * 14 : ITUB56 - ITUBS6-Like - ITUBOT - RGB88S + RGB565 - Serial-RGB 1 YUV444

6.20.1 ITU656
g2 8 Bits ITUG56 (CCIR-SSG)?L%ﬁ??“ » FrE iV Even/Odd HSYNC '~ VSYNC - YUV Data}{%’]’ﬁ
{18 Bits ITU656 Bus Eﬁﬁ%?ﬁ 2 - (ﬁTET‘ i 27TMHz) -

6.20.2 ITU656-Like
i 8 Bits ITUBS6 15 » 711 8 Bits ITU656 Bus i1/ YUV Data » H i HSYNC -
VSYNC 19115 PAD 2V 1§ » (fi] * ik 27MHz) -

U o e e L L L L
FFXOOXOOXEAVXSOX10X....XFFXOOXOOXSAVXUOXYOXVOXY1XU2XY2X....

Figure 6-12 1TU656/656-Like (27MHz)

6.20.3 ITU601
16 Bits ITUSO1(CCIR-601) Video = - (jii * #fi-+ 138MHz) -

L T L L e T L

X 2 X va X va X vs XEve X7 X vs X vo X ydo Xyt X viz X vis X vie X vis X X
UOXVOXUZXV2XU4XV4XU6XV6XUSXV8XU10XV10Xu12Xv12Xu14Xv14Xu15X

Figure 6-13  ITUBOA, (13.5MHz)

6.20.4 RGB888
RGB,8:8:8 ?*Eﬁ?ﬁ?“ o BIT1617 i IF5fi=1 /A §% 1080i - 720p 71 SXGA@60Hz =it »
PSSR A 32 100MHz Data Rate's

A TS L e e e

ROXR1XR2XR3XR4XR5XR6XR7XR8XR9XR1OXR11XR12XR13XR14XR15XR16X____
GOXG1XG2XGBXG4XG5XG6XG7XG8XG9XG1OXG11XG12XG13XG14XG15XG16X
BOXB1XB2XBSXB4XBSXBGXB7XBSXBQXB1OXB11XB12XB13XB14XB15XB16X

©

Figure 6-14 RGB 8:8:8 (Max. 100MHz)

6.20.5 Serial-RGB

BIT1617 #4{ Serial-RGB Interface ?i%frﬁ?\‘ » TIPS | A S 38 40MHz Data Rate -

/f,l_l L]
ROXGOXBOXR1XG1XB1XR2XGZXBZXR3XG3XB3XR4X----mﬁkﬁn#Bndi.TEK

¥ | september 16, 2008 | ]

Figure 6-15 Serial-RGB (Max. 40MHz)
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BIT1617 10-Bit Digital Video Decoder with OSD and T-CON

6.20.6 YUV444
YVU 4:4:4 F8fcfs = < BIT1617 415f YUV Color Space Mode » BIT1617 (414~ - 4 4% 1080i -
720p I SXGA@B0Hz £igf i o v it A1 §% 100MHz Data Rate -

[
S
>
S
>
C
)
>
Cc
@
o< <
[
=
o o] S<]
Cc
o
o< <
Cc
>
o< <
C
~
o< <
Cc
&
o o] S<]
Cc
o
o< <
c
>
o< <
<
= < S <]
<
=< S <]
S
> S =<
c
N
o< <]
<
o o] S<]
S
= <<

Figure 6-16 YUV 4:4:4 (Max4100MHZz)

6.20.7 RGB565
RGB 5:6:5 %%frﬁ?\‘ > BIT1617 ¢ P M g K5 2 1080i ~ 720p A1 SXGA@60Hz =ity » v =
=N |/ AL #2 100MHz Data Rate -

L o el T L T LERE T L L

Ro X Rt X R2 X R3 X Ra X R5 X R X R?
co Y 61 X G2 X &3 ) 64 X 65 X o6 X'67

R16

Hms Y s X e X -
D E D E3ED|
D EDED £

X

@

16

Figure 6217 RGB 565 8:8:8¢(Max. 100MHz)

RGB 5:6:5 Data Format ;gi7sL = J[1 3 q«?.jl P

BIT1617
Blgmr | PA7
B6._ | PA6
B5 | PA5
B4 | PAA (pA=RINorGIN or BIN)
B3 | PA3
| PA2
| PAf
24 PAO
| PB7
_C | pB6
—» | PB5
R7(L2 | PB4
R6 | PB3 (PB = RIN or GIN or BIN)
R5 | PB2
R4 | PB1
R3 | PBO

Figure 6-18 RGB 5:6:5 Setup

MEMH# BITEK
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BIT1617 10-Bit Digital Video Decoder with OSD and T-CON

6.21 Input Mode Selection
BIT1617ﬁigllRegisterﬁ%@w%ﬁ TR, H ﬁlra}fﬁ;Registersr%’“{u_’ ) ﬁiﬁ% Table 6-22 > &l ﬂjiﬂﬁlﬁ%i@

S/ [ﬁl o
Table 6-22 Input Mode Selection Register
Mnemonic Address |R/W| Bits Description Default
External HSYNC Source Selection
R_IHS_SEL 0x04B[0] |RW/| 1 |0: External HSYNC Pin 0

1: Built-In Video DecoderHSYNC
External VSYNC Source Selection
R_IVS_SEL 0x04B[1] |RW | 1 |0: External VSYNC Pin 0
1: Built-In Video Decoder VSYNC
External HSYNC Polarity

R_POL_IHS 0x04B[2] |RW| 1 |0: Normal 0
1: Invert
External VSYNC Polarity

R_POL_IVS 0x04B[3] |RW| 1 |0: Normal 1
1: Invert

Even/Odd Signal Selection
00:°17UB656-Even Signal
R_SEL_EVEN 0x04B[5:4] | RW | 2 |01:Visual Even/Odd Signal 00
10:‘Always Even Field
11: Always Odd Field
Sync‘Mode Selection
R_EXT_SYNC 0x04B[6] | RW |ata10: ITU656 Mode 0
1: From External,Syne Pin or Built-In Video Decoder
ITU656/ITU601 Format = Data Sequence Shift
Control

X00: No Shiit

X01: Shift 4-Clock

X10: Shift2 Clocks

X1 Shift' 3 Clocks

Serial-RGB Format =» Serial-Bus Data Sort Control
000:"Always 0

001: R-G-B

R_SORT_656 0X04C[6:4]| RW | 3 010: R-B-G 000
011: G-R-B

100: G-B-R

101: B-G-R

110: B-R-G

111: Always 1

RGB 5:6:5 Format = Data Compensation Mode
XO0X: Compensate with R_SORT_656[0]

X1X: Compensate with LSB Data

Visual Even/Odd Mode

R_VISUAL_TYPE |0x04C[7] |RW | 1 |0: Normal Even/Odd Mode 0
1: Always Changes by VSYNC

R_SRC_SEL 0x04D[1:0]| RW | 2 |[Source Format Selection Y a 00
RGB Domain Source =& R_IMODE= 1 .
00: Serial-RGB Format RO T ITEK
01: RGB 5:6:5 Format g [ Septemoer 16,2008 | |
1x: RGB 8:8:8 Format
YUV Domain Source & R_IMODE = 0 ROLLED

A
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BIT1617 10-Bit Digital Video Decoder with OSD and T-CON

00: ITUB56/ITU656-Like Format
01: ITUB01 Format

1x: YUV 4:4:4 Format

Swap U and V signal

R_SWAP_UV 0x04D[2] |RW | 1 |O: Disable 0
1: Enable
Input Mode Selection

R_IMODE 0x04D[3] |RW | 1 |0: YUV Domain Source Input 0

1: RGB Domain Source Input

Input Active Pixel Mode

00: 1-Pixel Mode (RGB888» RGB565 ~ YUV444 -
) ITUBO1)

R_PCLK_BASE 0x04D[o:4]| RW | 2 01: 2-Pixel Mode (ITU656/ITU656-Like) 01
10: 3-Pixel Mode (Serial RGB)

11: 4-Pixel Modé

R_SORT 656[1:0] RESRCISEL[1:0]
I )

Pre-RIN——e— ITUG56 (99

M
ITU601 011y
X R_IM|ODE
Pre-GIN —#7—] YUV 4:4:4 |-X 1
RORT 656[2:0] R_SRC SEL[1:0] M
U Internal
Pre-BIN —eo Serial-RGB 00 X Data
R_SOR'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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BIT1617 10-Bit Digital Video Decoder with OSD and T-CON

6.22 Auto Switch
BIT1617 #f%fInput Windows - Scaling Factor#{ITiming setup-{ fyi- Registersl%’{u_‘ e H[JF%"{L_‘% FIBMEY =
B fgfﬁj P BIT1617 FT 2l * FEFES 50HZ or 60HzZ[ 1/ A s Registers i -
H ﬁlﬁﬁRegistersF%@ﬁ%if% 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 |0: Select Mode 0 1
1: Select Mode 1

6.23 Display Window Setup
BIT1617 5.+ '~ [Display Windowfili i ’}{%]’Scaling{'é’gElfJE{g@é’%%I%EﬁE?LFHEﬁiﬁﬂm » R Timing @ i ™
R %7 Move (Pan)#IResizefiufisf > H ﬁl%RegisterS?’t’ﬁ%%% Table 6-24 - 1%l = %j’kqgﬁlﬁ%
¥ 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] | RWA, [ 11 Horizontal Width Ox1EO
R_DIS_YS 0x052[1:0], 0x050[7:Q] { RW | 10 |Display Window Vertical Start Position 0x005
R_DIS_YW 0x052[3:2], Ox051J7:0] W RW | 10 |Display Window Vertical End Position 0x0F0
R_DIS_XS 0x055[1:0], 0x053[7:0]f RW | 10 |Display Window Horizontal Start Position | 0x020
R_DIS_XW 0x055[6:4)'0x054[7:0]{ RW | 11 |DisplayWVindow Horizontal End Position | 0x200
Display Window Active Horizontal Width
R_DIS_XW1 0x058[2:0], 0x056[7:0] | RW | 11 jOndinear 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] | RWH[*11|On Linear Mode:  No Active 0x320
On Anzoom Mode: Define 1 and 3 Region

(000), L |
1 HSYNC Output
\:L R_OS_XP
3 o Blank Range e 1
81 Panel Active Window 5
i _>_ :
Display Window %‘ =
| ] \ T
! 1
’:l :4 * ;: k ground
| R_DIS_XS | R_DIS_ACTX | Co|or .
VSYNC Output 1 R_ois N " MHEM# BITEK

,é—’—%eg&embeﬁé,—%@%— |

Figure 6-20 Display Window Setup DCC CONTROLLED
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6.24 Scaling Engine
BIT1617 [ 53 I 5= i (Vertical)F 1= (Horizontal) || it Scaling %! » # ﬁ'%?ﬁ“%ﬁﬂﬂf/[m °

Horizontal Vertical Horizontal
Data : Buffer Linear Scaling UP |, Data
Input-> Sgs\ll:/r;]g g 800 = Scaling = Non-Linear +Output
UP/Down / Linear
Scale—A Scale—A Scale—A
Rate Rate Rate ,
Positiok Position# Position#
Linear Three-Step Non-Linear
Mode Mode Mode

Figure 6-21 Scaling Funection

6.24.1 Horizontal Scaling Down Engine
BIT1617 i &Sty fy 7 ('t | 1! o) FjﬁBuﬁer?&E@ o Al ’rﬁ'%%?i:ﬁ?iﬁﬂ Table 6-25 -

Table 6-25 Horizontal Scale Down Register

Mnemonic Address R/W | Bits Description Default
R_PRESCX_STARM, | X09BI7:4) RW | 12 |Horizontal Scaling Down Start Value | 0x0B5
- — 0X059[7:0] 9
0x05B[2:0], . . .
R_PRESCX{SHIFT OX05A[7:0] RW | 11 |Horizontal Scaling Down Shift Value | Ox16A
0x05C[5:4], . . .
R_PRESCX_FIX 0x05D[7:0] RW | 10 [Horizontal Scaling Down Fix Value 0x140

Horizontal Scaling Down Enable
R_PRESCX_EN 0x05C[0] RW | 1 |0O: Disable (Bypass Mode) 1
1: Enable (Scale Mode)

Horizontal Scaling Down Filter Enable
R{PRESCX _FILER_ENTOx05C[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 Fact%&EaeHﬁ
R_PRE_FIX2_EN 0x05CI3] RW | 1 |0: Disable (Bypass Mode) 0

1: Enable (Scale Do ZMadet B 1T HK

Scaling Down Fa:torﬁver Zeptember 16} 2008 | £
R_PRESCX_OVER 0x05C[7] RW | 1 |0O: Disable (Factorjunder 2Z) 0

1: Enable (Factorov®)@)C CONTROLLED
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6.24.2 Horizontal Scaling UP Engine

BIT1617 [ &3~ [Flj (B GZE > PIRT f Panelfiefrd o AR %ﬁ—_%if%‘ Table 6-26 -

Mnemonic Address R/W |Bits Description Default
R_SCX_START 0x061[1:0], 0xO5E[7:0] | RW | 10 [Horizontal Start 0x06C
R_SCX1_SHIFT 0x05F[7:0] RW | 8 |Horizontal Zoned"Sh lue 0xD8
R_SCX1_FIX 0x061[6:4], 0x060[7:0] | RW | 11 F 0x1EQ
R_SCX2_SHIFT 0x062[7:0] RW| 8 S| 0x00
R_SCX2_FIX 0x066[2:0], 0x063[7:0] |RW | 11 ix Value 0x000
R_SCX1_INC 0x066[5:4], 0x064[7:0] |RW | 10 ase Value 0x000
R_SCX2_DEC 0x066(7:6], 0x065[7:0] | RW | 10 0x000
R_SCX_EN 0x067[0] RW | 1 0

e (Scale Mode)
ontal Scaling Filter Type
Bypass Filterl
R_SCX_FILTER 0x067[3:2] : 00
R_ANZOOM_TYPE 0x067[6] o 0
1: Nonsltiner Wide Screen
Wi en Mode Enable
R_ANZOOM_EN 0x067[7] RwW| 1 |0: & 0

Qeable

—

—

7

N

MEFHF BITEK

%e | September 16, 2008 | ﬂ;u]
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BIT1617 10-Bit Digital Video Decoder with OSD and T-CON

6.24.3 Vertical Scaling Engine
BIT1617 fi' {*~iAuto Switch Mode'r:# i#u/1=* (Mode O/Mode 1) » ' 1F= i £ 02 e - &4
(o= [ [ 50 WA A R - 1) ﬁ“f, Paneliffg o X ﬁl%%ﬁ%:gﬁ%éf% Table 6-27 -

Table 6-27 Vertical Scaling Down Register

Mnemonic Address R/W | Bits Description Default
0x06CJ[1:0], Vertical Start Value forgEVen Field on
R_SCYE_START_MO 0X0B8[7:0] RW | 10 Switch Mode 0 0x07A
0x06C[3:2], Vertical Start Value for Odd Field on
R_SCYO_START_MO 0X0B9[7:0] RW | 10 Switch Mode 0 0x09E
R_SCY_SHIFT_MO 0x06CT4], RW | 9 |Vertical ShiftValue,on, Switch Mode 0 0x130
- - - 0x06A[7:0]
R_SCY_FIX_MO OX0ECIE:5], | oy | 10 |Vertical Fix Valuglon Switch Mode 0 0x000
0x06BJ[7:0]

VerticalsScaling Mode
R_UPDN_SEL_MO 0x06C[7] RW | 1 |0: Sealingown Mode 0
1: Scaling Up Mode

Vertical Scaling Function Enable on
Switch'Mode 0

R_SCY_EN_MO 0x06D[0] RWa 1 0:Bisable (BypassMode) 1
1:, Enable (ScalingiMode)
Vertical Scaling Filter Enable
R_SCY_FILTER_EN_MO [0x06D[1] RW, 1“1 |0: Disable 1
1: Enable

Vertical S¢aling Filter Type on

R_SCY_FILTER_MO 0x06D[2 Rw | 1 [ oMOEE 0
_SCY_ _| x06D[2] 0: Bi-Linear Filter

1: Box Filter

Vertical Pre-Scaling Down Enable on Auto

Switch Mode 0
R_LINE_CUT_MO 0x06D[5] RW | @ ; 0
0: Disable

1: Enable

Vertical Pre-Scaling Down Mode on Auto

Switch Mode 0
R_CUT_MODE,MO 0x06DI[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)

0x072f41,:0], Vertical Start Value for Even Field on
R.SCYENSTART M1 0KOBE[7-0] RW | 10 Switch Mode 1 0x01B
0x072[3:2], Vertical Start Value for Odd Field on
R{SCYO_START_M1 OX0GF[7:0] RwW | 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[6:51, 1 2\ | 10 |Vertical Fix Value on Switch Mode 1 0x089
- - = 0x071[7:0]
Vertical Scaling Mode witch-Mode 1
R_UPDN_SEL_M1 0x072[7] RW | 1 |0: Scaling Down Mod

mEs s BiTEK

%e | September 16, 2008 | 3

1: Scaling Up Mode

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

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 le
R_SCY_FILTER_EN_M1 [0x073[1] RW | 1 |0: Disable \ 1
1: Enable
Vertical Scaling Filt on
Switch Mode
R_SCY_FILTER_M1 0x073[2] RW | 1 L . 0
0: Bi-Linear Filt
1: Box Filte
own Enable on Auto
R_LINE_CUT_M1 0x073[5] RW | 1 0
Scaling DownéMode on Auto
R_CUT_MODE_M1 0x073[6] RW e 0
cal Pre-ScaIi% Mode on Auto
itch Mode 1
R_CUT_AUTO_M1 0x073[7] - Manual (R_(Q‘ ODE_Mx) 0

1: Auto (Even/Odd)

é"
&

-

N

7

N

MEFHF BITEK

%e | September 16, 2008 | ﬂ;u]
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6.25 Timing Adjustment
BIT1617 Timing 7E7FU/l]

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

1. IVREF (1) i % =*OVREF (t2) 475 /| %" OVREF (t2) (%% Figure 6-22) -

2. {¥1- Line Buffer fri: % [iv Error (Overflow or Underflow) -

Mnemonic Address R/W | Bits Description Default
Output \QN onize Delay
R_MASTER_DLY_MO0 |0x074[7:0] RW | 8 |[Time (B C) on Switch | 0x16
Mode
Even t VSYNC
R_DLYE_OCLK_MO |0x077[3:0], 0x075[7:0]| RW | 12 lay Time (Base on 0x075
itch Mode O
Output VSYNC
R_DLYO_OCLK_MO |0x077[7:4], 0x076[7:0]| RW ize Delay Time (Base on 0x071
on Switch Mode 0
ize Delay
R_MASTER_DLY_M1 |0x078[7:0] e (Base on IHSY on Switch 0x13
Even Field SYNC
R_DLYE_OCLK_M1 |0x07B[3:0], 0x079[7, Synchroni Time (Base on 0x266
LCLK) on Mode 1
. Odd Field Output VSYNC
R_DLYO_OCLK_M1 gig;igg} Synchw Delay Time (Base on 0x066
’ LC Switch Mode 1
R_HCOUNT 0x169[6:0], al Counter -
>
>
igure 6-22 Timing Adjustment VREF Information
a N

MEFHF BITEK

%e | September 16, 2008 | ﬂ;u]
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6.26 Image Enhancement
BIT1617 i %ﬁp’l@lﬁgﬁfﬁ;‘»ﬁjﬂ iy lﬁ%ﬁﬂ*ﬁﬁfélw‘ﬁ?ﬁy PPETH R R e T

Scaler Vi %it= Scaler .V f%éElfJf‘"‘fF'|'E“Ei'[?xjﬁB]'}} o ﬁlﬁjﬁa%’ﬁﬁ%%*ﬁk [t

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

Brightness

Contrast
DAC
Adjustment

6.26.1 Post-Processing Brightn
BIT1617 &%} RGB Domain [

ey B o

v

ntrast
annel > 55 [|IFE i Qﬁess #1 Contrast ]%Lrﬁif i ’J,E#%Bﬁ'é‘#

Pre-Image Enhancement
Brightness Contast Sharpness
—
Qo
©
8]
w
Saturation CTI
Figure 6-23

Mnemonic Address | R/W | Bits Description Default
R BRIGHTNESS R 0x07C[7:0 8 |RChann htness Value 0x80
R BRIGHTNESS G 0x07DJZ:0 8 ightness Value 0x80
R _BRIGHTNESS B 0x :0 8 rightness Value 0x80
R_CONTRAST R 0 7:0 RW | 8 el Contrast Value 0x80
R_CONTRAST G 0x RW | 8 nel Contrast Value 0x80
R _CONTRAST B 0x081 RW | 8 annel Contrast Value 0x80

ntrast Adjust Type
R_CONTRAST_TY RW : Type 1 0
1: Type 2
a N
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6.26.2 Pre-Processing Brightness and Contrast Adjustment
BIT1617 &34 Y Domain #f{ll Brightness 7! Contrast fi4/3fie- & #Ka?]“ B E'TH?JH HUEER e ot R

f f
5. o
Mnemonic Address | R/W | Bits Description Default
Brightness Value
R_BRIGHTNESS 0x082[7:0] | RW | 8 |Adjustment Range: -1 0x80
0x00 =-128; O FF =+127
Contrast Value,for
R_CONTRAST 0x083[7:0] | RW | 8 [|Adjustment R 0x80
0x00 =0.0;
Contrast Val
R_WHITE_SLOPE 0x084[7:0] 0x80
R_BLACK_SLOPE 0x085[7:0] 0x80
R_WHITE_START 0x086[4:0] 0x00
R_BLACK_START 0x087[4:0] 0x00

6.26.3 Sharpness Proce

BIT1617 &35 m a f2fff Sharpn IR R S HAPSEEEREY Bre
Mnemonic Address | R/W |Bits Description Default
~—
pness Value
R_UNSHARP_VAL A6:0] | RW ustment Range: 0~127 0x00
X00: Least Sharpness
0x7F: Most Sharpness
Sharpness Enable
O0x08A[7] 1 |0: Disable 0
1: Enable
0x08B W | 6 |[Sharpness Threshold Value 0x00

a )
MHEM# BITEK
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6.26.4 Saturation and Kill Color Process
BIT1617 &-%f UV Domain Data ff{ii Saturation 1 Kill Color Fuipl » T e il ™ | A5 ﬁlﬁiugﬁﬁpfj
BN - AR . -
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; 0x7F=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; 0x7F=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 (Ffom R_SAT_U)

Control Kill Color Enable

R_KILL_COLOR 0x090I[6] RW | 1 |0: Disable 0

1:{Enable

6.26.5 Chroma Transient Improvement (CTI)
BIT1617 ${fl Chroma Transiént Improvement (CTI) > ﬁl%ﬁRegisterstf*ﬁ Table 6-33 -

Table 6-33 Chroma Transient Improvement Register

Mnemonic Address | R/W |Bits Description Default
R_CTI_THD Ox08E[7:0] | RW | 8 |CTI ProcessThreshold Value 0x01
CTI Level'Selection for U Domain
R_CTI_U_SEL 0x08F[2:0), | RW | 3 |000: keast CTlI Enhancement 111

114aMest CTI Enhancement
CTl kevel Selection for V Domain

R _CTI_V_SEL 0x08F[6:4] | RW | 3 4000: Least CTI Enhancement 111
111: Most CTl Enhancement
CTI Enable

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

6.26.6 Color Space Conversion

BIT1617 fifii f4*& Color Space Conversion - *|I'[i#i5:YUV Color Domain to RGB Color Domainf!
ﬁéﬁRegisterSﬂ%%% 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

MEMH# BITEK
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6.26.7 LUT Gamma Correction

BIT1617 |* |4 LUT-base Gamma Correction Function » %! ﬁ'ﬁfﬁ?'[ﬁ’ﬁ%%ﬂ?ﬁ 0x100~0x1FF %

Registers%‘ifjéé Table 6-35 -

Mnemonic Address | R/W | Bits Description Default

Gamma LUT Enable V

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

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

6.26.8 Dither )
BIT1617 | User Programmable,Dit tionfj{ili 6 Bit Display i Z[| P (& g Fﬁ]!,’ﬁ ’
I Registers= ¥ Table 6-36 -
Mnemonic Address | R/W | Bits Description Default

Dither Functio@ble

R_DITHER_EN 0x090[1] 1 |0: Disable o 0
1: Enabl

R_DITHER_EVEN 8 |Even Fi ther Factor 0x87

R_DITHER_ODD 8 |Odd ither Factor 0x78
oS ea Dither Mask Enable

R_DITHER_MASK 1 1

able

6.26.9 D n

— DACEE ST Ii; TS -DACREE - H AR Registers%’t‘%éf:%‘ Table 6-37 -

Mnemonic Address |R/W Bits Description Default
R_DAC 95[7:0] |R 8 B Offset Factor 0x80
R_D. x096[7:0] 8 C Slope Factor 0x80

DAC Correct Function Enable
R_‘ 0x097[0] 1 0: Disable 0
1: Enable
C Slope Type
1 0: Central Point Mode 0
1: Normal Mode

-

N

7

N
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6.26.10 Clamp and Linear Mapping

BIT1617 &y il L BRI 2§ et S - FREETHI S5 Gamma Correctionfiy i

A o f'l')5fGamma CorrectionféZElfJRGBqEq'f%sFJi%f-—rF%ﬁrﬁz’ * ﬁ'%%RegistersF%i‘—_’ﬁ%%j% Table 6-38 - F{r,

R O IS EUR_CLAMP_ENGEHE 1 - 2l ’,ﬁi\fgaj MAXIpi3:

R_OUT_DACMAP_SPACE({i » it | ffiMIN[fi§:R_OUT_DACMA ST [RGB i /1 57 MAX

Z MINV RS o 22
MAX = 256 + R_OUT_DACMAP )
MIN = R_OUT_DACMAP_& V)
£

HRE ARSI VESI » HIP TR ER_DACMA = JF{R_CLAMP_ENGE5, 0 - £,

T 1A L SRR R N 1 ™ g s
£.1 [iR_DACMAP_EN = 1[# » HJfi''|iZ;R_OU P_LB*R_OUT_DACMAP_SPACE

e, S ) =Y Figure 6-24 ) Figure 6-25 -

Mnemonic Address |R/W| Bits Description Default

R_CLAMP_EN 0x97[2] RW| 1 V 0
le

tion A

inear Mapping F

R_DACMAP_EN 0x94([7] isable (Bypass) 0

: Enable
R_OUT_DACMAP_LB 0x094[6:0] Low Bound 0x67
R_OUT_DACMAP_SPACE |0x093[7: Up Bound &ound 0x99

O

N

é MAX
=1
>1 Q Slope
------- oé MIN
A O
'Nigure 6-24 Linépping Figure 6-25 DAC Clamp
a A

MEFHF BITEK

%e | September 16, 2008 | ﬂ;u]

DCC CONTROLLED
N 2

51 BIiTEK



BIT1617

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

6.27 PWM Function

BIT1617 Hff = 7= B F%‘ig;[/ PWMEas [ g il w ~ St S5 - H ﬁ'%Registers?ﬂgﬁ@%* %
AL A ?Eilq%ﬁ'ﬁ%ifjﬁé 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 |PWM1 Output Cycles 0x100
R_PWM1_REF 0x099[7:4] RW | 4 |PWM1 Reference Cycles 0x01
R_PWM1_DUTY 0x09B[3:0], 0x09A[7:0] | RW | 12 |PWM1 Output DutysCycle 0x080
PWM1, Function'Enable
R_PWM1_EN 0x09CI0] RW | 1 |0: Disable 1
1: Enable
PWM1-Qutput Polarity
R_PWM1_POL 0x09C[1] RW | 1 |0:Normal 0
1: Invert
PWMH1 Synchronized\with VSYNC
11: Synchronized with
R_PWM1_SYNC  |0x09C[3:2] rwi| 2 Input VSYNG, 00
10: Synchronized, with
Output VSYNC
0x: Not Syhchrenized with VSYNC
PWM2 Output Selection
R_PWM1_INV 0x09CJ4] RW /| 1 |0: PWM2,Signal 0

1: InvertPWM1 Signal

R_PWM2_FREQ 0x09E[3:0], 0x09D[7:0] | RW | 12 |PWM2:Output Cycles 0x200
R _PWM2_REF 0x09E[7:4] RW | 4 |PWM2 Reference Cycles 0x03
R_PWM2_DUTY 0x0AQ[3:0], Ox09F[7:0] | RW | 12£{PWM2 Output Duty Cycle 0x100
PWM2 Function Enable
R_PWM2_EN 0x0A1[0] RW |14 10: Disable 1
1: Enable
PWM2 Output Polarity
R_PWM2_POL O0x0A1[1] RW'| 1 |0: Normal 0
1: Invert
PWMZ2 Synchronized with VSYNC
11: Synchronized with
] Input VSYNC
R_PWM2 SYNC 0x0A1[3:2] RW | 2 10: Synchronized with 11
Output VSYNC
0x: Not Synchronized with VSYNC
R_PWMS3, FREQ 0x0A3[3:0]y 0x0A2[7:0] | RW | 12 |PWMS3 Output Cycles 0x300
R_PWM3_REF 0x0AS3[7:4] RW | 4 |PWMS3 Reference Cycles 0x00
R{PWM3_DUTY 0xQA5[3:0], 0x0A4[7:0] | RW | 12 |PWMS3 Output Duty Cycle 0x150
PWM3 Function Enable
R_PWM3_EN 0x0A6[0] RW | 1 |0: Disable 1
1: Enable
PWM3 Output Polarity
R_PWM3_POL 0x0A6[1] RW | 1 |0: Normal 0
1: Invert
M BITEK
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R_PWM3_SYNC  |0x0A8[3:2] RW | 2

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

1

6.28

Panel clock

R_PWM_REF

Reference clock | — 1 : : : : :
Base on pane| clock | | | | | | | | | | | | | | |

R_PWM_FREQ

o \
Al >

PWM Output

Base on reference clock

: ;
R_PWM_DUTY

Figure 6-26y, PWM Function

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 CM@S 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 glockigeneration from all standards and non-standard video sources
e.g. consumer grade VTR

Requires enly.one’ crystal (24.5764MHz) for all standards

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

AcceptsINTSC (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 VBl-data slicer decoding closed caption

MV copy protectiomdetection

User programmable sharpness filter

User programmable U/V Gain and CTI function

MEMH# BITEK
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6.28.2 Video Decoder Architectures

PLL RO —>| Synchronize Process : \\;B—cg\\mg
>a
Detect —>| Data Slicer |
A
AINT1—> > > 2D =» Luminance Process % Image =» VD_YOUT
AIN12—»{ AFE C'Zﬁt’r‘ol Comb o Post =» VD_UOUT
R | Filter rocessor
AIN2— > > »|  Chroma Process I —> VD_VOUT
\A 4
AGC
&
ACC

Figure 6-27 Video Decoder Block Diagram

6.28.3 Video Decoder Image Adjustment
BIT1617 &34 [ . Video Dgcoder i %ff%iﬁ"@%%ﬁ%ﬁiﬂ TR fﬁ%ﬁﬂ*ﬁ%ﬁé@ l'ﬁ?ﬁ?ﬁ I
AT < AT -

6.28.3.1 Brightness and Contrast
BIT1617 &% Y Domaifyii Brightness 7! @onfrast Vg S yp e -

Table 6-40 Color Adjustment Register

Mnemonic Address | R/W | Bits Description Default
R_BRIGHTNESS_VD |0xQA8[7:01<f RW | 8 |Brightness Value 0x8A
R_CONTRAST_VD 0x0A9[7:0]l [ RW | 8 |Contrast Value 0x71
R_BLACKLEVEL_VD |0xOAA[7:0] | RW | 8 gBlack/Level Value 0x80

6.28.3.2 Sharpness Process
BIT1617 &% Y Domain Datay $2{#f sharpness 5iZH! > ﬁ’égi (Rl &FE i?!ﬁliéf’jié\ﬁ%@

YR E. o
Table 6-41 Sharpness and Smoothness Process Register
Mnemonic Address | R/W |[Bits Description Default

Sharpness Value

R_UNSHARP VAL VD |0x0Bd{eio] | Rw | 7 |Adustment 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
BIT1617 &35 UV Domain Data f#{if UV gain - Saturation - Hue 1 Kill Color frurgf! » i
o= 1 ﬁl?ﬁfiﬂﬁﬁﬂg IR H ﬁ'ﬁ'ﬁ%ﬁ%’{éﬂn B e

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

0XOADJ[7:0]

RW

8

V Gain Value Adjustment 0x80

R_SAT_MODE_VD

OX0AE[7]

RW

Saturation Adjust Control

0: Normal

1: Simultaneously Adjust R_SAT_U_VD and
R_SAT_V_VD (From R_SAT_U_VD)

R_SAT U VD

OXOAE[6:0]

RW

U Saturation Value
Adjustment Range: 0.0 ~ 1.9843 0x40
0x00=0.0; 0x40=1.0; 0x7F=1.9843

R_SAT_V_VD

O0X0AF[6:0]

RW

V Saturation Value
Adjustment Range: 0.0 ~ 1.9843 0x40
0x00=0.0; 0x40=1.0; Ox7F=1.9843

R_CHROMA_HUE_VD |0x0ABJ7:0]

RW

Chrominance Hue Control
01111111: +178.6°
0000000: 0°

1000000: -180°

0x00

R_KILL_COLOR_VD

0x0B3[7]

RW

Control Kill Color Enable
0: Disable 0
1: Enable

R_VDLY_VD

0x0BO[:0]

RW

V Data Delay.
00: Delay0

01: Delay:1 01
10: Dglay2
11: Delay 3

R_UDLY_VD

0x0BO[3:2]

RW

UyData Delay
00:'Delay 0

04: Delay 1 01
10: Delay 2
11: Delay 3

6.28.3.4 .Chroma Transient Improvement (CTI)
BIT1617 #{f Chfema Transient Improvement (CTI) - ﬁIF}FEJRegistersﬁ%‘if% Table 6-43 -

Table 6-43 Chroma Transient Improvement Register

Mnemonic Address | R/W |Bits Description Default

R/ACTI.THD_VD 0xQ0B4[7:0] | RW | 8 |CTI Process Threshold Value 0x10
CTI Enable

RICTI_EN_VD 0x0B3[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 CTI Enhancer%:t

IR F 3¢ BITEK
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6.28.4 Synchronization Process

Synchronization Process Block 7§-Y/C 55 #&&[iY Luminance iy fﬁyﬂ] 15

e

I

i#1t HSYNC #1 VSYNC

poiYE -
Reference
LUMA—> SYNC R Phase Clock 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 | bit Description Default
R_SYNC_IDEL 0x0B5[7:0] RW | 8 |Harizontal Inerement Delay Ox4A
R_SYNC_HSYS 0x0B6[7:0] RW | 8 |Hgrizontal SYNC Start O0x2F
R_SYNC_HSYE 0x0B7[7:0] RW | 48 |Harizental 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 0xCO
R_SYNC_HSS O0x0BA[7:0] RWai-. 8“|Horizontal Delay OxFD
R_BGPU_POINT_N |0x0BBJ7:0] RW™1<8 |Burst Start Point for660Hz Signal 0x06
R_BGPU_POINT_P  |0xOBC[7:0] RW ", 8 |Burst Start Paift for 50Hz Signal 0x16
R_SLICER_THD 0x0BD[7:0] RW "8 |Sync-SlicergFhreshold 0x00
VSYNC Noise Reduction Mode
00: NormalfMode
R_VNOISE_MODE 0xQBE[1:0] RW | 2 |01: Fast Mode 01
10#Free-Run Mode
11:,Bypass Mode
R_FIDT_THD OxOBE[7:4] RW | 4 £/50/60Hz Detection Threshold 0x8
R_SYNC_LPADJ 0X0BF[1:0] RW 42 iLoop Filter Tracker Speed 11
R_SYNC_PDGAIN 0x0BF[3:2] RW %2y |Loop Filter Phase Tracker Factor 1
R_SYNC_LPLMT Ox0BF[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 _VIRC O0x0BE[7] RW | 1 |0: Disable 0
1: Enable
MEAH BITEK
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6.28.5 VBI Data Slicer
BIT1617 £ { Data Slicer ﬁrﬁ:ﬁ’ fj‘j%?%ﬁ%ﬁ’?ﬁ%{u_’ﬁﬂ Lines = Even/Odd » /3 E&T} 16 Bits [iv Data » =~
ZRZ Interrupt % Registers il MCU gyt ﬁ'?fdﬁlﬁ Registers ﬁ%‘%*ﬁ* He o

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

R_DATA_SLICER_THD 0x0CO[7:0] | RW | 8 |Data Slicer High/Low Thréshold 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 (0x17A30x17B) Selection

R_CC_DATA_SEL 0x17C[7] |RW | 1 |0fEven Field 0
1: ©dd Field

R_CC_DATA1 0x17A[7:0] | RO @8 |Rata Slicer First Byte -

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

6.28.6 Source Detection
BIT1617 #{#f Source Detection ElfijJﬁZP‘H E’IEI*Jl'E]?E[J AIN11 (SRC11) ~ AIN12 (SRC12)#1 AIN2
(SRCZ)[’F%{WE?J‘ ?J fﬁgﬁlfﬁé (> fET\]E[JFIfJ,%F#}ifJ’%:fHI Interrupt HLi <RG0 ﬁl%%gm Registers F%iu_ﬁ ek

B
Table 6-46 Source Detection Process Register
Mnemonic Address |R/W (Bits Description Default
R_CH2_THD 0x0C4[1:0]1| RW | 24Signal 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]| RWaph 2 4Signal Detection Threshold for AIN11 00
Source Detection Mode
R_SRCDET_MGODE 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[8] 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

Mnemonic Address

R/W

Bits

Description Default

R_BPASS_SEL 0x0C5[1:0]

RwW

Band Pass Frequency Sel

00: Frequency 1
01: Frequency 2
10: Frequency 3
11: Frequency 4

00

R_COR_SEL 0x0C5[3:2]

RwW

Coring Circuit Amp

01: Coring Facto&

00: Coring Facto

10: Coring Fac
11: Coring F

00

R_APER_SEL 0x0C5[5:4]

RW

R_CHT_EN 0XOFO[5]

RW

R_CHT_SEL 0x0C5[7]

R_PREF_EN

Aperture F

00

oma-Trap Col

1
ntrol ;;nternal Test)

< 1

Luma Pre-Fj able

0: Disable

N

1: Enab
Y Dat th Delay
Qay 16 C

: Delay 0 Clock

: Delay 15 Clocks

lock
ocks 0x8

7 A
lz’ﬁﬁ?f-lii BITEK
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6.28.8 Chroma Process

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

SECAM
Processing
. Low- Chroma-
CIN=p gﬂtel_r = Demodulator =)) Pass =  Gain ) Cl;:ﬁ?;:_) — Uout
Filter Processing = VOUT
A 4
Sub- Color
Carrier Standard Color
Generator Detector Standard
Figure 6-29 Chroma Process Function Block
Table 6-48 Chroma Process Register
Mnemonic Address |R/W/| Bits Description Default
ChromayFixed-Gain Value
000000: Minimum Gainy(0:25)
R_CHROMA_GAIN 0x0C7[6:0] |RW{ "7 010000: Normal GAiR{.0) 0x21
111111: Maximum Gain (3.5)
Chroma Gain TypeiSelection
R_CHROMA_GAIN_SEL |0x0C7[7] RW %1, 7|0: Auto-Gain 0
1: Fixed-Gain'(Defined on 0x0C7[6:0])
R_GAIN_CTL_VALUE giggZES]O] RW| 9 |Chroma Gain‘Reference Value 0x100
Auto @olorKill From Color Detection
R_AUTO_KILL 0x0C9[1] RW| 1 |0: Disable 0
1gEnable (Auto Kill from Color Detection)
TV/VCR Mode Selection
R_CDV_SEL 0x0C9[2] RW| 1g{0:Mode 1 0
1: Mode 2
CCIR Mode
R_CCIR_EN 0x0C9[3] RW | ™ |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
RISECAM_INVERT 0x0C9[6] RW/| 1 |O: Disable 0
1: Enable
SECAM Cross Color Reduction
R_SXCR 0x0C9[7] RW| 1 |0: Disable 1
1: Enable
R_THRESHOLD_SECAM |0xOCA[7:0] |RW/| 8 |Color Killer Threshold for SECAM 0x80
R_THRESHOLD_QAM 0x0CB[7:0] |RW| 8 |Color Killer Threshold fop PAEandNTSE Ox80
R_SECAM_SENSITIVE 0x0CC[7:0] |RW| 8 |SECAM Switch Sensitive I_,%ve_Lg PR 0x50 K
R_PAL_SENSITIVE 0xOCD[7:0] |[RW| 8 |PAL Switch Sensitive Level' '~ T *~  [70x50 ]|
R_LOWER_BOUND 0xOCE[3:0] |RW/| 4 |Color Standard Detection FiireshofdtmPer 19 268 | ||
R_UPPER_BOUND 0xOCE[7:4] |RW| 4 |Color Standard Detection Threshold2 | 0xC |
R_CHROMA_LPPI1 0xOCF[1:0] |RW| 2 |Chroma Low Pass Filtef\Factor1 ~ " ' [0 -D

—
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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 0x0CF[6:5] |RW| 2 |[Sub-Carrier Phase Detection Factor 1 01

R_SQP_SPUP 0x0CFJ[7] RW/| 1 |Sub-Carrier Phase Detection Factor 2 0

R_STD_COUNT 0x0DO[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_OFFO00 0x0D1[7:0] |RW/| 8 |Burst Freq. Offset for 8:57MHz 0x00

R_STD_OFFO01 0x0D2[7:0] |RW/| 8 |Burst Freq. Offset for4.2MHz 0x08

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

6.28.9 Comb Filter Process

BIT1617 Video Decoder fi#{# NTSC 3¢Line ‘#[I PAL 5-Line [iv Adaptive Comb Filter <} {#"Y/C 7}
B E!?FEIF%JP%{L_’H RV W

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
15Enable

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

0x20

R_COMB_YTHD3

0x0DB7:0]

RwW

Y Threshold*Value for
NTSC:Absi(Line0-Line2)
PAL:; Abs (Line0-Line4)

0x10

R_LINE_THD1

0x0D7[7:0]

RwW

Y kine Threshold1 Value

0x10

R_LINE_THD2

0x0D8[7:0]

RwW

X Line Threshold2 Value

0x0a

R_SECS_AUTOSW.

0x0D9[0]

RW

SECAM Standard Control
0: Force 1D
1: Auto

R_N44360 "AUTOSW

0x0D9[1]

RW

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

RANOCOR_AUTOSW

0x0D92]

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]

RW

Y Domain Force 1D Filter Selection

(when R_Y_AUTO = 0)

00: Notch Filter .
01: Two-Line Filter (Mode 0) R ﬁ 7f #*

B 07 E

5, 2008 |

10: Two-Line Filter (Mode 1) ¥ | September 1

OLL

11: Three-Line Filter
&DCC CONT
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Y Domain Comb Filter Enable

R_CP180_AUTO

0x0DB[7]

R_CP90TAB_SEL

R_Y_AUTO 0x0DA[2] RW | 1 |0: Fixed Filter 1
1: Adaptive Comb Filter
Y Domain Notch Filter Selection
00: Type O
R_Y1D_SEL OxODA[5:4] |RW | 2 |01: Type 1 00
10: Type 2
11: Type 3
C Domain Force 1D Filter,Se n (Phase 90)
000: High Pass Filt
001: Two-Line Filte d
R_CP90_SEL 0xODB[2:0] | RW | 3 WoLine i € 010
r Enable (Phase 90)
R_CP90_AUTO 0x0DBJ3] RW ’ 1
e 1D Filter SW (Phase 180)
R_CP180_SEL 0x0DB[6:4] 010

1)

nable (Phase 180)

ilter

able Selection (Phase 90)

1

R_CREFY_EN

RwW

ain Refers to Y Domain
- Disable
. Enable

x0DC[5]

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

0x0DCI6]

C Domain Refers to Line2 and Line4 (Phase 90)
0: Disable

2

1: Enable
7 )
MEFMAH BITEK
%e | September 16, 2008 | ﬁ;u]
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6.28.10 AGC and ACC Process
BIT1617 #{# AGC (Auto Gain Control) ﬁJﬁZJ\JﬂtﬁUAnalog PGAFR## -6db ~ 0db - 6dbF1 12dbH*
fiGain Value * Digital PGA 5+ {f +18db ~ -18db Linear Digital PGA > *#4{# ACC (Auto Clamp
Control)ﬁiﬁt,?Hzt‘ﬁ*]UAnalog Clamp#Digital Clamp ° AGCEACCEIU}Z_EﬁUFI’ iy Eyﬁ%ﬁr&}ﬁfj’ﬁffﬁmﬁ
RVESE S f%ﬁt'ﬁﬁ%ﬁ%’?\ F’TT‘E_% fﬁﬁﬁgiw@!%ﬂ’f@ﬁlj?ﬁ’%@f“‘ ETEYEE AR, - ﬁIEﬁEIU? ?Eilﬁ%\'
ﬁ%%ﬂi qfeﬂ' ) ﬁ%fl@Registers?{gﬁ%%ﬂ Table 6-50 -

Digitize
4
!
!
|
- o] Level
: ANNN (A Pl
i VUL
| AGC_THD
|
0 b e e i e e e e et s A s ——— JE N ——— T —-—, | R — N _tiTn e
R_SYNC_HSYS
GAIN
R_SYNC_HSYE
Clamp ad
R_SYNC_(S R-SYNC_HCE
Figure 6-30 AGC and Clamp Pulse
Analog ¢ Digital
ACC ACC
Y Y
Analog .| Analog Digital Digital |
1 Clamp PGA ’<ADC1 »| Clamp | PGA
R_AGAIN1_SRC Analog | R_DGAIN1_SRC Digital
1 (0 AGC AGC
I
|
Analog Digital
R_AGAIN2)SRC AGC | R_DGAIN2_SRC MUX || AGC
v
Analog .| Analog Digital Digital |
571 Clamp PGA ’<ADCZ »| Clamp | 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 Speeld '~ ' 1 0x18 |
R_ACLAMP1_LEVEL |0xODE[7:0]|RW| 8 [Analog Clamp 1 Level g [ oeprember 19 28x30
R_ACLAMP2_LEVEL |0xODF[7:0]|RW| 8 |Analog Clamp 2 Level A ek X80
oo CUIN1 |\ ) N
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Analog AGC Enable for ADC1
R_AAGC1_EN OxOEO[0] |RW/| 1 |O: Disable (R_AAGC1_VALUE) 1
1: Enable (Auto Tracer)
Analog AGC Hold for ADC1
R_AAGC1_HOLD OxOEQO[1] |RW/| 1 |0: Disable (Tracer) 0
1: Enable (Hold)

Analog PGA 1 Value when AGCiDisable
00: -6 db (x0.5)

R_AAGC1_VALUE OxOEOQ[3:2] |[RW | 2 |01:0db (x1) 10
10: 6 db (x2)

11: 12 db (x4)

Analog Clamp 14£Enable
R_ACLAMP1_EN OxOEO[4] |RW/| 1 |O: Disable (Turn Off Analog Clamp) 1
1: Enable

Analog Clamp 1 Level Selection
R_ACLAMP1_TYPE OxOEOQ[5] |RW/| 1 |0: R_ACLANMP1_LEVEL 0
1: Middle Level

Analog Clamp 1 Update Signal
R_SYNC1_CLAMP OxOEQ[6] |RW | 140: VSYNC 1
1: HSYNC

Auto/ACC and AGC (Hold when Tracer Stable
forADC1

R_AUTO1_HOLD OxOEQ[7] |RW €1 0- Disable 0
1: Enable

Analog Gain Source Selection for ADC1
R_AGAIN1_SRC Ox0F2[4] ([RW [ 1 |0: From ADC1"Source 0
1: Reference with ADC2 AAGC Value
Digital AGC"Enable for ADC1
R_DAGC1_EN 0x0E1[0] / [RW | 1 |0: Disable’(R_DAGC1_VALUE) 1
1¢ Enable (Auto Tracer)
Digital AGC Hold for ADC1
R_DAGC1_HOLD Ox0E41[1] |RW/| 4M0: Disable (Tracer) 0
1-'Enable (Hold)
Digital Clamp 1 Enable

R_DCLAMPA_EN Ox0E1[2] |RWA{“% |O: Disable (R_DCLAMP1_VALUE) 1
1: Enable
Digital ACC Hold for ADC1
R_DCLEAMP1_HOLD OxOE1[8}y \RW | 1 |O: Disable (Tracer) 0
1: Enable (Hold)
R{DAGC1_THD OxOE4[7:4] |RW | 4 |Digital AGC 1 Tracer Level 0x1
RTDAGC12VALUE OxQE2[7:0] |RW | 8 |Manual Digital AGC 1 Value 0x40
RIDCLAMP1_LEVEL £|OXOE3[7:0]| RW| 8 |Digital Clamp1 Level O0x3F
R_DCLAMP1_VALUE |0xOE4[7:0] |RW | 8 [Manual Digital Clamp1 Value 0x00
RUDAGC1_SPEED OxOE5[5:0] |[RW | 6 [Digital AGC 1 Tracer Speed 0x4
R_DIFFGAIN1_THD OxOE5[7:6] |[RW | 2 |AGC and ACC Ready Tthreshold for ADC1 0x00
Digital Gain Source Selection for ADC1
R_DGAIN1_SRC O0x0F2[5] |RW/| 1 |0: From ADC1 Source 0

1: Reference with ADC2 DAGC Value

Digital AGC 1 Update Signal 13 BiTHK
R_DAGC1_VSUP OxOEE[6] |RW | 1 |0: HSYNC G % 4

1: VSYNC

¥ | september 16] 2008 | 1

kDCC CONTROLLED
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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 OxOE6[0] |RW | 1 |O: Disable (R_AAGC2_VALUE) 1

1: Enable (Auto Tracer)
Analog AGC Hold for ADC2
R_AAGC2_HOLD OxOE6[1] |RW/| 1 |O: 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 OxOE6[4] |[RW /| 1 |0: Disable (Turn Off Analog Clamp) 1
1: Enable

Analog Clamp 2 Level Selection
R_ACLAMP2_TYPE OxOE6[5] |RW/| 1 10: RCACLAMP2_| EVEL 1
1= Middle Level

Analog Clamp 2 Update Signal
R_SYNC2_CLAMP Ox0E6B[6] | RW & 1y, [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 Ox0E7[0] |RW | 41 )|0:Disable (R_DAGC2_VALUE) 1
1: Enable (Auto Tracer)
Digital AGC Hold for ADC2
R_DAGC2_HOLD OxOE7[1] |RWi1 |0: Disable (Tracer) 0
1: Enable (Hold)

Digital Clamp 2 Enable

R_DCLAMP2,EN OxOE7{21"/RW | 1 |0O: Disable (R_DCLAMP2_VALUE) 1
1: Enable
Digital ACC Hold for ADC2
R_DCLAMP2_HOLD Ox0E7[3] |RW| 1 |0: Disable (Tracer) 0
1: Enable (Hold)
R BAGC2_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 |OxOE9Q[7:0] |RW | 8 |Digital Clamp2 Level 0x80
R_DCLAMP2_VALUE |OxOEA[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 Threéhold for ADC2 00

Digital Gain Source Selectig nﬁ'ﬁ@l #* I TEK
R_DGAIN2_SRC OxOF2[7] |RW| 1 |0: From ADC2 Source < September 16| 2008 | 1
1: Reference with ADC1 D 3GC:,?Va ue

DCC CONTROLLED
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6.28.11 AFE and PLL Control

BIT1617 [*|& AFE (Analog Front End)Z 25> 4l %ﬂ&?ﬁ%%* oo

2

Mnemonic Address |R/W| Bits Description Default
R_AFE_CS OxO0EC[1:0] |RW| 2 |AFE Clamp Current 00
R_AFE_CTRPH OxOEC[3:2] |RW/| 2 |AFE Phase Non-Overlap 00
R_AFE_CTRIB OxO0EC[6:4] |RW/| 3 |AFE Bias Current Contr 110
R_AFE_SH2VCM 0x0ECI[7] RW| 1 0
R_AFE_ENIB 0x0EDI[0] RW| 1 1
R_AFE_ENREF O0x0ED[1] RW| 1 1
R_AFE_ENVBG 0x0ED[2] RW| 1 1
R_AFE_ENVCM OXOED[3] |RW| 1 oltage Generator 1
R_AFE_ENAY 0x0ED[4] RW| 1 ’ 1

¥
R_AFE_ENAC 0x0ED[5] RW 1
R_AFE_BYP 0x0ED[6] s PGA for A 0
R_AFE_DEC OXOED[7] ntrol Output Dat !mator by 8 or None 0
|(Dec = 0: Norm eration)
PLL Power O t
R_PLL_POR 0x0EE[0] 0: Disable 0
1: Reset
R_PLL_EAPLL 1
R_PLL_ICPO tor 0 0
R_PLL_ICP1 Ox0EE[3] RW 0
DTO Rotate
R_PLLDTO_RO RW : Disable 0
1: Enable
~ N
MEFHF BITEK
:?e | September 16, 2008 | |
DCC CONTROLLED
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6.28.12 Input Path Selection
BIT1617 Video Decoder|" [ 4 10 Bits ADC - 4{ii = ' Analog fﬁ%ﬁﬁj" Yt i’rﬁ‘%ﬁileegistersﬁ%

L T $#ECVBSHY/C Flfjfﬁﬁ{ﬁ’i s ;Ejﬁlrgjggwﬁiﬁ ﬁlﬁ'ﬁ%{é—k ﬁ‘?ﬂ[ , ﬁl%Registers?:{Eﬁ%fgﬂ Table

6-52 = Table 6-53 -

R _AFE_SEL R_ANY_SEL
0 0
AIN11—— '
4 | MUX ADC1 —6_1 MUX Luma(Y)
AIN12—
0 0
AIN2 ADC2 1| MUX —|_1 MUX Chroma(C)
R_AIJC_SEL R_Yé__EN
Figure 6432, “Input Path
Table 6-52 Analog Input Path Register
Mnemonic Address |R/W [Bits Description Default
Chroma Path Selection
R_ANC_SEL O0xOFO0[0] |RWh 1. |0: Data Source form ADC2 0
1: Data Souree from ADC1
Luma Path(Selection
R_ANY_SEL 0xOF0[1] ¢ RW | 1 |0: Data Source from ADC1 0
1: Data®Source from ADC2
Video Mux Switch for ADCA1
R_AFE_SEL O0xOF0[2] |RW | 1 |0;ADC1 Signal from AIN11 Pin 0
1:“ADC1 signal from AIN12 Pin
Y/C Mode Enable
R_YC_EN OxOF0[3] | RW |@¢1 |O: Disable 0
1: Enable
(Reserved) OxOFQ[4] | RWhi/1 |always fix to O 0
Table 6-53 Analog Input Selection
Mode R _ANC_SEL | R_ANY_SEL | R AFE_SEL | R_YC_EN
GVBS,Mode:
1
Signal‘Input from AIN11 of 0 0 0
CVBS Mode:
Signal Input from AIN12 o/t 0 ! 0
CVBS Mode:
0/1 1 0/1
Signal Input from AIN2 / / 0
Y/C Mode:
Y Signal Input from AIN11 0 0 0 1
C Signal Input from AIN2
Y/C Mode: S BiTEK
Y Signal Input from AIN12 0 0 Ka ﬁ 7? # 1 i
C Signal Input from AIN2 % | Sepfember 16, 2008 | #1
DCC CONTROLLED
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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
C Signal Input from AIN12

6.28.13 Standard Setting and Detection
BIT1617 7' I') 5+55PAL ~ PALG0 ~ PAL-N - SECAM ~ PAL- 43-50 ~ NTSC-M -~ NTSC-443-60

I Black & White="Color Standard fﬁﬁ%ﬁqﬁﬁ% > A ADEAED - P = FEARL o DRI 5
Eeoud ?ﬁ’ﬁ?ﬁ?@éf??% o %‘E'Eﬁi’;ﬂ’}‘ﬁﬁ ?'élﬁ%\'ﬁ‘if*f* Q‘&ﬂ' ’ ers?ﬂ“%ﬁ%ﬁf%% Table 6-54 -

—» VSYNC

VSYNC Synchronize Process

—» HSYNC

T = o s0m0m2

MUX R_AUFD
50/60 Detection vl 1
U
Fast 50/60 X
Detection o

‘ Q R_FSEL

R_F

ure 6-33 Fi IQe Selection

‘R_ TD_MOD
m | R_STD_AUTO
|
o 1 MUX |_1
Color Standard 0 MUX —— Color Standard
Auto Detection

R_STD_SELO——

Figure 6-34 Color Standard Selection

a )
MEMFH BITEK

%e | September 16, 2008 | :rp]
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Mnemonic Address | R/W | Bits

Description

Default

R_AUFD O0XOF1[0] | RW

Auto 50/60Hz Detection
0: Manual 50/60Hz (Defined on OxOF1[1])
1: Auto 50/60Hz Detection

R_FSEL OXOF1[1] | RW

Manual 50/60Hz Mode (R_AUFD = 0)

0: 50Hz
1: 60Hz

Auto 50/60Hz Detection Mode (R_AUFD = 1)

0: Normal Mode
1: Fast Mode

R_STD_AUTO 0xOF1[2] | RW

Color Standard Detéction
0: Manual Color,Standard (Defined on 0x0F1[6:4])
1: Auto Color Standard

R_STD_MOD 0xOF1[3] | RW

Auto ColorStandard Detection Mode Selection
0: Semi-Auto/Mode
1: Fully-Auto‘Mode

R_STD_SELO O0XOF1[6:4]| RW

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

000

R_STD_SELA1 0XOF2[2:0]| RW.

ColonStandard Setup for.Semi-Auto on 60Hz
000: PAL/PAL-60

001: PAL_N

010: SECAM

011: PAL_M

100: NTSC_4.43,50Hz

101: NTSC_MINTSC_J

110: NTSCL4.43 60Hz

111: Blagk &White

101

6.29 Video Decoder Status Register,
BIT1617 Built-In Video Decoder {1 » #%[lRead Only Registers » I'] iV BIT1617 [‘Jﬁ[ﬁ Status - ﬁ'%%

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

Table 6-54 Standard Setting and Detection Register

Registers ﬁ%féf:%‘ oo
Table 6-55 Video Decoder Status Register
Mnemonic Address R/W | Bits Description Default
R_DAGCA1_OUT 0x16E[7:Q] R | 8 |Digital AGC1 Tracer Value -
R_DCLAMR1_OUT 0x16F[7:0] R | 8 |Digital Clamp 1 Tracer Value -
R_DAGC2-OUT 0x170[7:0] R | 8 |Digital AGC2 Tracer Value -
R_DCLAMP2_ OUT 0x173[7:0] R | 8 |Digital Clamp 2 Tracer Value -
ReAAGC120UT 0x172[1:0] R | 2 |Analog ACG1 Tracer Value -
R”AAGC2 "OUT 0x472[3:2] R | 2 |Analog AGC2 Tracer Value -
R_CHROMA_GAINOUT 82‘;?{;3} R | 12 [Chroma GAIN Tracer Value -
Color Standard Detection Result
000: PAL
001: PAL_N
010: SECAM
R_COLOR_STANDARD |0x174[2:0 R | 3 |011: PAL_M .=
- - o 100: NTSC_4.43 ofg FF# #% BITEK
101: NTSC_M/N C‘%J | september 16,poos | El
110: NTSC_4.43_|60Hz
111: B&W DCC CONTROLLED
AN
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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 Colopor-LowxColor -
1: Color'Souree

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

R_DAGC1_READY 0x175[4] R | 1 |AGCA1 Tracer Ready -
AGC2 Tracer Ready

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

R_STD_FREQ 0x175[7:6] R 1 29101: 4.2MHz -
10: 4.3 MHz

11: Non-Standard

0x17C[0], 0x176[7:0]

R_INCCHRO_O OX177[7:0] R*| 17 |PLL Tracer,Value -
MV Source Detection
R_MV_DET_SYNC 0x178|0] R 1 |0: Not MV Source -
1:4MV-8ource
MYV Source on Chroma
R_MV_DET_CHROMA |0xA78[1] R 14 |0*"Not MV Source -
1: MV Source
MV Type on Chroma
R_MV_TYPE_CHROMA |0x178[2] R 1,1 |0: Type 2 -
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 f
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6.30 Serial RGB Output
BIT1617 [* i Serial RGBY!" /i

1 ') FEROUTIZ:0 GOUTI7:0] BOUT(T:0Jji ¢+ RGB(F 41 (¢ RTSx

ﬁﬂﬁ%",HSYNC ~ VSYNC - Dngﬁﬁ’ ffOCLK (Pin 43) ﬁE‘r]H',CIOCk[%%d?’ Fﬁﬁ[ “%76L.CD PanelfiuSerial RGBﬁET]‘
It o FEEHIR %5 Table 6-56 - Figure 6-35 - Figure 6-36 -

R_SRGB_EN 0XOF3[0]

Mnemonic Address R/W | Bits Description Default
R_SRGB_T_DLY 0xOF 3[7:6] RW | 2 |HSYNC, VSYNC, D Cycle (Tclk) | 10
R_SRGB_L_DLY 0x0F3[5:4] RW | 2 |HSYNC, VSY cy Cycle (Lclk) | 00
R_SERIAL_DLY 0x0F3[2] RW 1 |Serial Data Del 0

Serial RGB
R_SRGB_4X 0x0F3[1] RwW 1 |0: 3T Seri 0

B4

R4

Figure 6-36 UPS052

—

—
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6.31 3 Channel Video DAC and PWM4/5
BIT1617 [*|# 3-Channel Video DAC ﬁlﬁxji’@ﬁ.’]ﬁé‘%%iﬁ PWM (5V/48mA). ' I'| g% E=LCD Panel-BIT1617
ﬁi;@ SPI DAC Interface I'] Index Elfﬁj;“}ztﬁu 3-Channel Video DAC fmﬁ%{g@ ° ;@tﬁiﬂﬁh;@ﬁ%%ﬂﬂ Fe o ﬁ‘?’l{fﬁ =
HURL » 7 OXOFS UF(57 - || iy ADDRI:OJIY e [oA@fsf - iy 4 1 73 -

Table 6-57 3 Channel Video DAC Control Interface Register
Mnemonic Address R/W | Bits Description Default
R_SRGB_EN 0x0F3[0] RW 1 |[Setto1 1
R_SPI_DAC_DATA 0x0F4[7:0] RW 8 |Write Data 00
SPI DAC, Interface= Enable
R_SPI_DAC_EN 0xO0F5[7] RW 1 |0: Disable 0
1: Enable.
SPI DAC Interface — Write/Read
R_SPI_DAC_RW 0x0F5[6] RW 1 |0: Write 0
1/Read
R_SPI_DAC_LSB 0x0F5[5] RW 1 |SPKDAC Interface — White Data LSB 0
R_SPI_DAC_DESYNC 0x0F5[4] RwW 1 % SPI DAC Interface 4€MD, Sync 0
R_SPI_DAC_CHECKER 0xO0F5[3] RW 1 |SPIPDAC Interfacgl= CMD Checker 0
R_SPI_DAC_ADDR 0x0F5[2:0] RW. 3 w|SPI DAC Interface=ADDR 000

Table 6-58 3 Channel Video DAC Register

Mnemonic R_SPI_ DAC_ADDR| R/W | Bits Description Default
DAC Degliteh Enable
R_DAC_DEGLITCH 0x0[0] RW 1 |0: Disable 1
1: Enable
DAC Reset
R_DAC_SRST 0x0[1] RW 1 |0 Reset 0

1:*Normal Work
DAC Clock Polarity
R_DAC_CLKINV 0x0[2] RW 1°9/0: Normal 0
1: Invert
DAC Enable
R_DAC_CEA 0x0[3] RW 1 |0: Disable (Power Saving) 1
1: Enable

R_DAC_C 0x0[5:4] RW 2 |DAC Output Loading Selection
00: 50pF Load

01: 100pf Load 00
10: 100pf Load

11: 150pf Load

Address 0x1~0x4 Bank Selection
00: PWM4 Function
R{DAC#ATTR1 0x0[7.:6] RW 2 01: PWMS5 Function 10
10: DAC Fucntion

DAC Function (R_DAC_ATTR1 = 10)

R_DAC_ATTR2 |0x4[7:0] | RW | 8 [Setto 0x00 0x00
PWM4 Function (R_DAC_ATTR1 = 00)
R_PWM4_FREQ 0x3[7:4],0x1[7:0] | RW | 12 |[PWM4 Output Cycles. 0
R_PWM4_DUTY 0x3[3:01,0x2[7:0] | RW | 12 |[PWM4 Output DutyCycles 0
PWM4 Output Polsritx_ﬁ i':“? 7FL # B TEK
R_PWM4_POL 0x4[1] RW | 1 [0: Normal 0
1 Invert :é | September 16, 2D08 I 1
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PWM4 synchronized Mode Enable

MEFHF BITEK

%e | September 16, 2008 | :rp]
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R _PWM4 _SYNC _EN |0x4[2] RW 1 |0: Disable 0
1: Enable
PWM4 Synchronized Srouce Selection
R_PWM4_SYNC_SRC |0x4[3] RW 1 |0: VSYNC Falling 0
1: VSYNC Rising E
PWM4 Function (R_DAC_ATTR1 = 01)
R_PWM5_FREQ 0x3[7:4],0x1[7:0] RW | 12 |PWMS5 Output 0
R_PWM5_DUTY 0x3[3:0],0x2[7:0] RW | 12 |PWM5 O 0
PWM5
R_PWM5 POL 0x4[1] RwW 1 |0: Norm 0
1: Inver
onized Mode Enable
R_PWM5_SYNC_EN |0x4[2] RW 0
zed Srouce Select
R_PWM5 SYNC_SRC |0x4[3] RwW 0
R_DAC_RESET 0x6[7:0] OxFF
R _DAC_PWM4 EN 0x7[0] 0
R_DAC_LCLK_EN 0x7[1] 1
R DAC LCLK SEL 0x7[3:2] ck Source Select 01
lock Polarity
R_DAC_LCLK_POL 0
0: Disable 0
1: Enable (SYNC Mode)
Setto 0 01
PWMS5 Enable
0: Disbale 0
1: Enable
7 N

/4
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6.32 OSD Function
The embedded OSD supports the following features:

1.

© NGO RAWN

9.

10.
11.
12.
13.
14.
15.

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 Items (64 colors)

Blink display Effect

Fringe Font Effect

Fringe Window Effect

Vertical and Horizontal Directions Window Overlap
External OSD interface

6.32.1 OSD Windows Function

With the embedded OSD, BIT 1617 supports at most 3 OSD windows at the same time; please
refer to Table 6-59 for related registers.

Table 6-59 OSD Windows Register

Mnemonic Address R/W |Bits Description Default
R_WO0_X 0x104[2:0], 0x102[7:0} | RW | 11 |OSDO StartsX Position 0x196
R_WO0_Y 0x104[5:4], 0x103[70] pRW | 10 |OSDO StartyY Position 0x014
R W0 W 0x105[6:0] RW | 7 |OSDOMidth (in Characters) 0x06
R_WO0_H 0x106[5:0] RW | 6 |OSDOHeight (in Characters) 0x01
R_W1_X 0x114[2:0], 0x112[7:0] | RW | 11 |OSD4 Start X Position 0x033
R W1.Y 0x114[5:4];0x113[7:0] | RW | 10 |{©SD1 Start Y Position 0x03F
R_W1_W 0x115[6:0] RW | 7 {OSD1 Width (in Characters) 0x09
R_W1_H 0x116[5:0] RW, [16./10SD1 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 0x426[5:0] RW | 6 |OSD2 Height (in Characters) 0x00
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0.0 ’JRWOX T
|oo R_WO_W ! HSYNC
A "
HE RS ES el
ol 5| 2+1- --- 14
e I 0OSDO =
o
T
|
OSD1 S
a4
_1L_____-._____: ___+__________ II
| OSD2 | 1%
B Y
] l rRw2x! | Rw2 W | :
- i
VSYNC o Wl tl

Figure 6-37.. OSD Windows Setup

6.32.2 OSD Memory Mapping

OSDEU%EHFTE‘JZ/[I Figure 6-37&

fii" R_Wx_INDEXS#IR_Wx_INDEXE 352111 Display RAM 193744 i "WORD" ffl#fiv Data
([ﬁjEﬂj?VE'J Ox5xx FI Ox4xx 415510 Data) AT 0x5xx[6] E'J-‘Fﬂfﬁ'jﬂ "Background Fade Enable” (ZEJ}‘%,
fil R_Wx_FADE) - Ox5xx[5]E'J$jfzt'fﬁU “Foreground Blink Enable” (ZEJ}%EIE' R_Wx_CYCLE) - 0x5xx[3:0]
B E Y 46 i Palette [l1fv5l— (A {0x5xx[4], 0x4xx[6:0] } E'Jﬁéﬂt’ﬁju%;lﬁ?vﬂﬁé fi# Font
(0x00~0x7F : E=:5) “Fixed Font’(1284[") , 0x80~0xAF : 2. £% “User Font” (48 {f#) » {1 0xBO~0xBF :
L% “Color Font” (16 ffi) ) ©

Y9 Palette RAM AL AyHA0 & 14~ (gl - 1“0 (19 “bits" =[] “Fringe
Enable” - i “0” [iv “bit4” E‘Jﬂéﬁt’ﬂjﬂ “Foreground Transparent Enable” (Z7%* 1 E\ﬂj VR E )~
I-"0" fY "bit3” E'Héﬂtﬁu "Background Transparent Enable” (%% 1 Eﬁ I iﬁi‘ﬁp‘\) B 70"
fisl "bit2~0" 7 it - 71209, "bit5~0" E‘Hé}zt’ﬁjﬂ "Foreground Color” ; itk 2" [y "bitd” |4k
ﬁ?{l *Foreground Fade Enable” (?EJ}%EE'R_WX_FADE): fib - 72" fY "bit3” E'ﬁéﬂtﬁu "Background Blink
Enable” (’:EJ%EE'R_WX_CYCLE) ARt 727 v "bit2~0" e b ik 737 fY "bits~0" H |4
ﬁj[]”Background Color?)> Ji' % Figure 6-38 » Figure 6-39 -

"7 "UsérFont” #1 "Color Font” ﬁiiﬁi{ﬁﬂi‘\ EiJRAMEﬁﬁ;?“$?’§% » JiJIIE] 48 = 16 fiFont -
7+ "User Font” Elflﬁﬂ FIRERLN) 32 [WRAM fHiuData 5 ﬁ - {aFont (' %% Figure 6-40) ; 71 "Color
Font” Flfjﬁﬁf}jﬁufgﬂ 96 {[HRAM® fHUData 52 ﬁ’?‘?* fiFont (i* 2% Figure 6-41) -

-
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-
-
-~

R_Wx_INDEXS —

R_Wx_INDEXE ———#»

-

|B6|B5|B4|

A A

Font Select (Bit7)
— Foreground Blink Enable

L—Background Fade Enable

Font Select
> -
0x5xx[4] 0x4xx[6:0]
Font Select (Bit7) Font Select(bit6+
0x500] WORDO 0x400 | WORDO
WORD1 WORD1
ATTR Display RAM | CODE
WORD 254 WORD 254
0x5FF[ WORD 255 0x4FF |WORD 255

— 0x00

{ s

o

x

©

(0]

X

: i
0x7H

0

OXAF|

0xBO)

\
\
- \ Palette, RAM
Bit[3:0] 0x300
— 0x0
Palette Index 04
0x5xx[3:0] :
Select Palette g
OxE
0x33F.

Address xxxx00
Address xxxx01
Address xxxx10
Address xxxx

F

L 0xBH

0x80| 0x600~0x61F
: : R_BANK_SEL = 000)

Fringe Enable

Foreground Transparent Enable
Background Transparent Enable

Ox6E0~Ox6FF

R_BANK_SEL = 101)

0x600~0x61F

R_BANK_SEL = 000,R),
R_BANK_SEL = 010,G),
(R_BANK_SEL = 100,8)

Dx6EO0~Ox6FF
R_BANK_SEL = 001,R),
R_BANK_SEL = 011,G), O
(R_BANK_SEL = 101,8)

B5 | B4 | B3 |Foreground R (3 bits)
Foreground G Foreground B

B5 [ B4 | B3, | BackgroundR
Backg*ound Background B

Background Blink Enable

Foreground Fade Enable

User Programmable
FONT RAM

olor FONT RAM

Figure 6:838 OSD Memory Mapping
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Palette RAM
Display RAM Border Enable=1
—0x300| O0x17 | Foreground Transarent Enable=0
0x400 | 0x42 |‘B’ Background Transarent Enable=0
0x301| 0x00 Foreground Fade Enabl
o Background Blink Ena
0x401| 0x49 | 1 ox302| oxo00 Foreground Color :
X X R=8'hff,G=8'h00,B=8'h0
0x402 | 0x54 |1’ Background Color :

L—0x303 0x07 R=8'h00,G=8'h0?=8

—0x304| 0x00 | Foreground

0x305| o0x07
0x306| OxOF
0x0
0x580 | 0x20 L-0x307 | 0x00
0x2
0x581 | 0x42 — 0x308
0x1

0x582 | 0x61

0x309

=8'h00,G=8'hff0 4
Background Color —v

R=8'h00,G=8' =8'h00

Ox5FF : : o

User
Programmable
J— FONT RAM
....... 0x620 | 0x00
0x621 0x00
0x622 | 0x00
0x623 0x00
0x624 | Ox1F
0x625 | o0x3C = o
ox626 | OxF | 25 3
0x627 | O0x3E_| 3§ 5 @
0x628 [ 0x17 | 328 2
0x620 |_ox06 | 28 2
O 0x62A [ 0x16 & «
O 0x62B | 0x06
5 o 0x62C | ox14
0x62D | 0x1C
el X X o6 e
@ 00 0x63F | 0x00
) XX : :
O OO0 : :
Ox6FF )

AR 4 3¢ BITEK
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Figure 6-40 OSD User Programmable Font RAM
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OO000OeeO0O0

O00O@OO0O0O0
0000000
elel X X JOIGIe)0)
OCO@O0O0O0O0
0000000000
ele)l X Jelelele)
olel X X JOIGIe)e)

Memory

Color FONT RAM

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

Ox3F
0x3F
41 oxIF
z| 0x3E
B[ 0x07
x H

0x01

100

0x10
0x02
0x10
0x01

BANK_SEL

Mapping Address

Display RAM (CODE)

Display RAM (ATT 500H~5FFH
300H~33
Palette RAM
aiette (Same as 340H~37FH, 380H~3BFH, 3COH~3FFH)

User Progr

( @RAM)

QO

$
I

ble 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

a )
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6.32.3 OSD Windows Attributes
BIT1617 1 I') 53 I£% 3 {lit OSD EFIFL”,F%%J&T IRk ER
Table 6-61 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 W0 WMIRX 0x109[6] RW| 1 |OSDO0 Window Mirrorfor Horizontal 0
R_W0_WMIRY 0x10A[6] RwW| 1 |OSDO Window Flip 0
R_WO0_FMIRX 0x109[7] RW| 1 |OSDO Characters Mirror,for,Horizontal 0
R_WO0_FMIRY 0x10A[7] RW| 1 |OSDO Characters Mirrorfor Vertical 0

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

Bit4: Left; Bit3: Right;

Bit2: Left, Down; (Bit1: Down; Bit0: Right, Down;
OSDQ Font Fringe Horizontal Width
R_WO_FFRI_H 0x10C[3:0] |RW| 4 |(R_WOIFERIDH<=R_W0_MULX) 0x0
4'b0000:1Pixel; ~ 4’b1111:16,Pixels;
OSDO,Font Fringe Vertical Width
R_WO0_FFRI_V 0x10C[6:4] |[RW| 3 |(R_WO_FFRI_V<=R_WO0_MULY) 000
3'b000: 1 Pixel; ~ 3'b111:38 Pixels;

OSDO Font Fringe Color

Bit2: Color R;  Bit1: €olor G; Bit0: Color B
OSDO0 Horizontal €haracter Size

5’b00000: x1;,~5b01111: x16;

R_WO_MULX 0x1094:0] [RWLES |1 10000: x0% (©dd): 5'10001: x0.5 (Even): 0x00
5'b1001X#x0.5 (Field Change)

OSDO Vertical Character Size

4’bQ000: x1; ~ 4’'b0111:x8

R_WO_MULY OxTOAIS:OT I RW )4 4’b40007 x0.5 (Odd); 4'b1001: x0.5 (Even), 0000
4:H104x: x0.5 (Field Change)

R_WO_FFRI_COR  |0x10E[2:0] |RW|.'8 11

R_WO_VANISH_LN, ' |0x10E[7:4] |RW | 4°OSDO0 Vanish Line Number 0x0
R_WO0_VANISHuDIR |0X10E[3] |RW| & |OSDO Vanish Line Direction 0
R_WO0_WFRILEN® [OX10F[7] | RW |4 9%|OSDO Window Fringe Enable 0
R_WO0_WFRILH 0x10F[3:0] |RWiln4 |OSDO Window Fringe Horizontal Width (Pixel) | 0000
R_WO0_WERI_V 0x10F[6:4] 4 RW[} 3 |OSDO Window Fringe Vertical Width (Line) 000
OSDO Window Fringe Col
R_.WO WFRRR  |ox110[1:0]" |RwW | 2 ncow Fringe Lolor 00
Color R
DO Window Fri |
RWOMWERI G |oxt10@:2ly |Rw| 2 |OSDO Window Fringe Color 00
Color G
0SDO Window Fringe Col
R(WO_ WFRI_B Ox440[5:4] |RW| 2 indow Fringe L-olor 00
Color B
R.WO WFRI_FADE |0x110[7] |RW]| 1 |OSDO Window Fringe Fade In/Out Enable 0
R_WO0_WFRI_BLEN |0x110[6] |RW| 1 |OSDO Window Fringe Blink Enable 0
R_WO0_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 VSYN
3000 : 1; 3001 : 2; 01 4 :
R_WO0_CYCLE 111[6:4] |RW ’ ’ T BT BK
_Wo_cyc Ox111[6:4] 3 |3b011 : 8: 3100 : 16; Eﬁ;gm«??;
3011064, 3bit1:12g) § | SoPEmber 19,2008 | Ly
R _WO0_SPCY 0x111[2:0] |RW| 3 |OSDO Vertical Character Spaﬂe DCC_CONT \6Q.E)LE
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R_W1_INDEX_S 0x117[7:0] |RW| 8 |OSD1 Display RAM Start Index OxOF
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 Harizontal 0
R_W1_FMIRY Ox11A[7] RW| 1 |OSD1 Characters Mirror for/Vertical 0
OSD1 Font Fringe Seléetion
Bit7: Left, Up; Bit6: Up; Bit5: Right, Up;
R_W1_FFRI_SEL 0x11D[7:0] |[RW| 8 Bitd: Left Bit3: Right: OxFF
Bit2: Left, Down; Bit1:‘Down; Bit0: Right, Down;
OSD1 Font Fringe Horizental Width
R_W1_FFRI_H 0x11C[3:0] |[RW| 4 [(R_W1_FFRI_H<=R W1_MULX) 0x0
4’b0000: 1 Pixelp~4'b1111: 16 Pixels;
OSD1 Font Fringe Vertical Width
R_W1_FFRI_V 0x11C[6:4] |RW| 3 [(R_WARFFRI_V<=R_W1_MULY) 000
3’b000: 1 Pixel; ~ 3'b111: 8 Pixels;
) OSD{ Font/Eringe Color
R_W1_FRI_COR OxME[2:0] [RW) 3 Bit2;ColorR;  Bit1: ColorG; 7 Bit0: Color B "
OSD1 Horizontal CharacterSize
5'’b00000: x1; ~ 5’b01111:.x16;
R_WI_MULX OxTIOM01 TRW 3 40000: x0.5 (Odd); 510001: x0.5 (Even), | X0
5'1001X: x0.5 (Field/Change)
©SD1 Vertical Character Size
4’b0000: x1; ~@'b0111:x8
R_W1_MULY OxMAIS0] [RWI 141 101000: x0,5(Qdd): 451001: x0.5 (Even), 0000
4’b101x: x0.5.(Field Change)
R_W1_VANISH_LN |0x11E[7:4] [RW| 4 |OSD1 Vanish Line Number 0x0
R_W1_VANISH_DIR |O0x11E[3] RW| 1 |OSP1\anish Line Direction 0
R_W1_WFRI_EN Ox11F[7] RW| 1 |OSD1Window Fringe Enable 0
R_W1_WFRI_H 0x11F[3:0] |RW| 4 ©SB1 Window Fringe Horizontal Width (Pixel) 0000
R_W1_WFRI_V O0x11F[6:4] |RW | 3( {OSD1 Window Fringe Vertical Width (Line) 000
R W1 WFRILA |oxazo(1:0] [Rw| 2 |ooD1 Window Fringe Color 00
Color R
R W1 WERLG  Alox120p3:2) |Rufllg’ |OSDT Window Fringe Color 00
Color G
R_ W1 WFR.B ox120[5:4pelRw | 2 |OSPT Window Fringe Color 00
Color B
R M1, WFRI_FADE |0x120[7] RW| 1 |OSD1 Window Fringe Fade In/Out Enable 0
ReW1_WERI_BLEN (0x120[6] RW| 1 |OSD1 Window Fringe Blink Enable 0
RW1_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'p000: 1; 3'p001 : 2; 3'p010: 4;
RW1_CYCLE 0214l 1RW) 3 Hap011 .8, 3b100:16;  3b101: 32; "
3'b110 : 64; 3'b111 : 128;
R_W1_SPCY 0x121[2:0] |[RW| 3 |OSD1 Vertical Character Spag 000
R_W2_INDEX_S 0x127[7:0] |RW| 8 |OSD2 Display RAM Start Index 77 3 #L 3= BWFHK
R_W2_INDEX_E 0x128[7:0] |RW| 8 |OSD2 Display RAM End Index = | Q;Mmhmq OxEF
R_W2_FADE 0x12B[3:0] |RW| 4 |OSD2 Fade In/Out Level - J Wi dir-o=3
R_W2_WMIRX 0x129[6] RW| 1 |OSD2 Window Mirror for Horizoptab . cONTROA | E

AN
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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: Downjf Bit0»Right, Down;
OSD2 Font Fringe Horizontal Width
R_W2_FFRI_H 0x12C[3:0] |RW| 4 |(R_W2_FFRI_H<=R dV2aMULX) 0x0
4’b0000: 1 Pixel; ~ 4b111: 16Pixels;
OSDO Font Fringe Vertical Width

R W2 FFRI_V 0x12C[6:4] |RW| 3 |(R_W2_FFRI_V<=RaW2:MULY) 000
3’b000: 1 Pixel; ~ 3’61118 Pixels;

OSD2 Font Fringe Celor

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

5'b00000:x1; ~5b01111: x16;

R_W2_MULX 0x1294:0] [RW) 5 5’b10000:%0.5(0Odd); 5’b10004: x0:5 (Even); 0x00
5b1001X%:%0.5 (Field Change)
OSD2)\ertical Character Size

4'b0000: x1; ~ 4’b0111:x8

R_W2_MULY Ox12A[3:0] |RW} 4 4'51000: x0.5 (Odd); 4'b1001: x0.5 (Even), 0000
4’6401x: x0.5 (Field/Change)

R W2 FFRI_SEL  |0x12D[7:0] |RW| 8 OXFF

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

R_W2_VANISH LN |0x12E[7:4] | RWA 4»|OSD2 Vanish LingsNumber 0x0

R_W2_VANISH DIR |0x12E[3] | RWH-1JOSD2 Vanish LidesDirection 0

R W2 WFRI_EN 0x12F[7] RW |71 |OSD2 Window Eringe Enable 0

R_W2_WFRI_H O0x12F[80] |RWI| 4 |OSD2 Window Fringe Horizontal Width (Pixel) | 0000

R_W2 WFRI_V 0x12F[6:4] {RW| 3 |OSD2 Wifidow Fringe Vertical Width (Line) 000

R W2 WFRIR  |ox130[0pd rw | 2 |OSR2Window Fringe Color 00
Coler R

R W2 WFRL G (ox130p3:21 |Rw| 2 |Q8DAM/indow Fringe Color 00
Color G

R_W2_WFRI_B 0x130(5:4] |RW| 2 |2oP2 Window Fringe Color 00
Color B

R_W2_WFRI_FADE ,0x130[7] RW {@34./0SD2 Window Fringe Fade In/Out Enable 0

R_W2_WFRIBLEN' [0x130/6] |RW.A |O0SD2 Window Fringe Blink Enable 0

R_W2_WDLY 0x12B[6:4] lRW] 3 |0SD2 Window Delay (Pixel) 000

R_W2_EN 0x131[7]#|RW| 1 |OSD2 Window Enable 0
0SD2 Blink Period (in VSYNC)
3'h000 : 1: 3001 : 2; 3010 4;

e OxISTOHAI™ 1RW) 3 o011 - 8: 3b100:16;  3b101:32; m
3110 :64; 3111 : 128;

R W2 SPCY 0x131[2:0] |[RW| 3 |OSD2 Vertical Character Space 000

MEMH# BITEK
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Display RAM
0x400

R_Wx_INDEX_S+1
R_Wx_INDEX_S =0
R_Wx_INDEX_S+6

INDEX_S+5
R_Wx_INDEX_S —j| "B"

/ RWx W=5 |

mpn I‘
| \\I‘ / N 7l
-4
IITII é # T E K
" (1] X
E < |1 612
IIKII II /’
X
wow ;I //
x|
" \ H R_Wx_INDEX_E =29

-

a )
MEMFH BITEK
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6.32.4 OSD Window Overlap Selection
I'J™ Register #]43#{&% OSD E’F@Tﬁl ﬁélF[fj}"EE{: o

4

Q

Mnemonic Address |R/W |Bits Description Default
OSD Windows Over
000
001
R_OSD_LAYER 0x101[7:5] |RW | 3 | 010 000
011
100
101, 11x
(0,0) !_I U —

OSDO

R_OSD_LAYER[2:0] = 001

0OSD2

OSD1

&

Figu OSD Windows Overlap

K\

S

. 1
&é

a )
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6.32.5 External OSD Interface

BIT1617 [ ik 9t #fl OSD (=43 R1Hesgy OSD | » HFH i’ &+ 8 41"t « Gi{fy » 1S GIN port
TELHAT OSD 7] > gl ™ > BIT1617 232 % Graphic fii * 4= «

6.32.6 OSD User Programma
I Register H] 4 5/

Mnemonic Address |R/W

Bits

Mnemonic Address |R/W/| bit Description Default

External OSD Enable

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

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

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

R_POL_OSDVS 0x100[3] RW| 1 |O: A 0
1:1

X CLOCK P
R _POL_OSDCLK 0x100[4] RW 0

O

election

User Program

Description

AM Eﬁ e [y Memory Bank e

Default

R_BANK_SEL 0x101[4:2]

K\

RwW

User mmable RAM Banks Selection

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

000

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

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

000

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

011

Bank 4, Mapping to User Font 32~39

100
(Mapping to B Color Font 0~7)

Bank 5, Mapping to User Font 40~47

101
(Mapping to B Color Font 8~15)

Y &

-

N

7

N

MEFHF BITEK

%e | September 16, 2008 | ﬂ;u]

DCC CONTROLLED
N 2

83

BITEK



BIT1617 10-Bit Digital Video Decoder with OSD and T-CON

6.32.7 OSD Clock Control

BIT1617 OSD?‘}[‘]’QT%@ CIockF'ﬁJﬁ‘}EfE}ﬂUﬁJﬁ: > ﬁl%ﬁ%{u;Registerséf% Table 6-65 -

Table 6-65 OSD Clock Setting Register
Mnemonic Address |R/W [Bits Description Default

OSD Clock Enable

R_OSDCLK_EN 0x00B[0] | RW | 1 |O: Disable 1
1: Enable
OSD Clock Polarity

R_OSDCLK_POL 0x00B[1] |RW | 1 [0: Normal 1
1: Invert

6.32.8 OSD Built-In Fixed Font

BIT1617 =I[* | 128 7 OSD F"E[ » & Ly

0 1 2 3

4

»

w |l o
A=A

II:II_DE{L@}'O
|
3™ |5~ -

=~ 2 [

| 3¢ T on| [ @ D]
= | = b |~y = [ Fe | [H|

|
7
G
W
g

00 O by = -

=T AT M

[0 | 0A 0 o 5 |™

= O —| | | i | [H

c |0 Mozl -
< [-hl< Mo =l

o

N = N - (B >

R (A | A ]
Fat

WXy

SEIERF=EE
Ho|

F
@ 3| &N

Figure 6-44 Fixed Font
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6.33 Timer

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

BIT1617 448 Ty WK 16 % (ORI G » HEIRFI Wi 4 Sl -

Table 6-66 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

R_TIMERO_EN

Timer 0 Enable
0: Disable 0
1: Enable

0x144[0] RW | 1

R_TIMERO_MODE

Timer 0 Count'Mode
0: Circulation 0
1: One-Shot

Ox144[1] RW | 1

R_TIMERO_BASE_MODE

TimerQ Count Base
00: Output VSYNC
01:0utput HSYNC
10:dnput VSYNC
11% Input HSYNC

0x144[3:2] RW| 2 00

R_TIMER1_VAL

0x146[7:0],0x145[7:0]| RW [-16 ‘[iTimer 1 Count Malue 0x0000

R_TIMER1_EN

Timer 1 Enable
0: Disable 0
1: Enablé

0x147[0] RW 1

R_TIMER1_MODE

Timer 1 Count Mode
0: Circulation 0
1: One-Shot

0x147[1] RW | 1

R_TIMER1_BASE_MODE

Timer 1 Count Base
00:Output VSYNC
017 Output HSYNC
10: Input VSYNC
11: Input HSYNC

0x147[3:2] RW | 2 00

TIMERO_OUT
COUNTERO !
R_TIMERO_EN i |_
R_TIMERO_MODE !
R_TIMERO_BASE_MODE[1:0] >< i 0
R_TIMERO_VAL[7:0] >< : 5

XCLK

Figure 6-45 Timer Mode 0 (Circulation)

TIMERO_OUT | |
I
comners ———5 (T 2 X 3N : X
R_TIMERO_EN '

R_TIMERO_MODE
R_TIMERO_BASE_MODE[1:0] ><

R_TIMERO_VAL[7:0] >< ! 5

XCLK |_||_’|_’|_||—’|—,|—||—’|—||—

TEK

% [ Seprember 1o, dbm ;uj
DCC CONTROLLED

Figure 6-46 Timer Mode 1 (One-Shot)
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6.34 IR Decoder Function

BIT1617 #{ii NEC IR Decoder Function - 11 BIT1617 (Rl NEC IR Format » =>3% 11 Interrupt H{fl i5; MCU
%Y » H {1 Registers =% 4 " & -

al 1[:]

Mnemonic Address R/W | Bits Description Default
R IR CC 0x149[7:0] RW 8 |User Defined Customer 0x0
- = 0x148[7:0] RW 8 |User Defined Custom 000
NEC IR Polarity
R _POL_IR 0x14A][0] RW 1 |0: Normal 0
1: Invert
R_IR_DISREPT |0x14A[1] RW 1 |0: Enable R 0
R_IR_BASE 0x14A[4:2] RW 000
NEC Interru aﬂtlons
[5]: Check | =~IR /Code
[6]: Che ata = ~IR /Data
R_IR_CHECK |0x14A[7:5] [7]; 000
User Defined Customer Code
a
de = User Defined Customer /Code
IR Decoder Enable
Disable 0
1: Enable
IR De-Bounce Setup 00
IR Code Type
1 |0: First Code -
1: Repeat Code
14C[7:0] $ 8 |NEC IR /Data Byte -
0x14DI[7:0] R 8 |NEC IR /Code Byte -
0x14E[7:0] * R 8 |NEC IR Data Byte -
0x14F[7: R 8 |NEC IR Code Byte -

—

—

7

N
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BIT1617 10-Bit Digital Video Decoder with OSD and T-CON

6.35 GPIl and KEY Function

BIT1617 [* [ 8 7~ GPI (General Purpose Input) > j"?ﬁ’%ﬁéfﬁ HGPI PIN5; H[I%H 5 £t Level Status © Key Down

FyKey Up= AL {fiz » = *5% ! Interrupt (0x002[7]) ~ KEY_STATUS (0x155)»KEY_ACK (0x156)7#[fiI £L iz

o ﬁTEﬁRegistersF%t’ﬁ%ﬁif% Table 6-68 » Figure 6-47 -
Table 6-68 GPI and KEY Register

Mnemonic Address R/W | 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 TriggenStatus 0x0

Key TypesSelection 1
R_KEY_TYPE 0x150[7:0] RwW 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
KeyPort Selection

R_KEY_SRC 0x152[7] RW. 1 9(0: TOUT_I 1
1: BIN
R_KEY_DB 0x152[6:4] RW 3. |GPI De-Bounce Setup 100
GPI[3:0] Long'Key Monitor Enable
R_KEY_LONG_EN 0x152[3:0] RW 4 |0: Disablg 0x0
1: Enable
R_KEY_LONG_STR  |0x153[7:0] RW 8 |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 4|0:"Normal 1
17 Clear
R_KEY_TB 0x157[6:5] RW 2 ¥Long Key Basic Clock Cycle 01
R_KEY_SRC_64 0x14BJ[1] RW 1" [Setto 0 0
GPI
Debounce Ttime LongKey Threshold Long Key Repeat Interval

Long Key Repeat Interval

™. 1T

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

BIT1617

%% Table 6-69 -

g - AEPLL o (AEOscillatorfir i f s & & B A= (2 AYClockiiat! o £ AR ©t =V K Registers
[l H f F I

Mnemonic Address R/W |Bits Description Default
PLL Power Down En V
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
R_PLL_HALFCK |0x158[2] RW | 1 1
ontrol
R_PLL_SEL 0x158][3] RW A 0
(R_PLL_DP+1)*2)
Auto Switch Mode 0 Input Widows Setup
R_PLL_DM_MO |0x159[4:0] DM Value 0x08
R_PLL_DN_MO |0x15A[6:0] 0x09
R_PLL_ DP_MO |0x15BJ[5:0] 0x00
Auto Switch Mode 1 Input Widows Setup
R_PLL_DM_M1 |0x15C[4:0] 0x08
R_PLL_DN_M1 |0x15D[6:0] 0x09
R_PLL DP_M1 |0x15E[5:0] RwW 0x00
(R_PLL
PLL_OUT= * * OSC_Freq_Sel

(RCPLL_DM+1) 2

R_PLL_HA

R_PLL_SEL

(R_PLL_DP+1)*2)"-

Figure

PLL Frequency Formula

—

—

7

N

MEFHF BITEK

DCC CONTROLLED

N

| September 16, 2008 | #

2

88

BITEK



BIT1617 10-Bit Digital Video Decoder with OSD and T-CON

6.37 Auto Detection
BIT1612 #i# “ﬁrﬁ?" g*%[ﬁﬁﬂf&kﬁu 57 [|£% PCLK Base SYNC Detection + XCLK Base HSYNC Detection
~ Mode Change Detection ~ Mode Type Detection ~ Even/Odd Type Detection - Data Enable Signal Detection
#1 No Signal Detection -
6.37.1 PCLK Base SYNC Detection
} PCLK ] External HSYNC - External VSYNC Low Pulse/Widthys Total SYNC Width » £ = o
['E,t.sb SYNC Ay [ AL A9 {ERE] ﬂ-@?ﬁ[}ﬁ‘-yﬁ‘u Power On Eﬁﬁ“}ﬁg FI ;stc«x{,_,' ZIEFTMCU 5 :f‘fp&f’g;,‘
B o g R
(F17V ] SYNC g

Register (0x160[7:0]): HSYNC Low Pulse (in‘PCLK) -
Register (0x164[7:4], 0x161[7:0]): HSYNC TotaldWidth*(in PCLK) -
Register (0x162[7:0]): VSYNC LowsPulse (in HSYNC) -

Register (0x164[2:0], 0x163[7:0]): VSYNC fTotal Width (in HSYNG) -

6.37.2 XCLK Base HSYNC Detection

I} XCLK {¢iif] External HSYNC &l Tl SRS 2] - IHg‘?E[J?fz&ﬂfUrF’jl ] XCLK £3ELYE BT Input
HSYNC Low Level Width 71 HSYNGCaykligh Level Width » E gfEmEz

RV [{RHI HSYNC % vRY)
Register (0x167[7:4], 0x165[7:0]): HSYNC High Levél Width (in XCLK) -
Register (0x167[3:0], 0x166[7:0}); HSYNC Low Lével, Width (in XCLK) -

6.37.3 Mode Change_ Detection
(EH] VSYNC g (™ &i (@il VSYNC 7 [ Ej&HFE8 [ HSYNCs > }H Fj%i ['1 Interrupt iﬁrkffﬂ[ﬂméqﬂ MCU
CEIREE e < (N
Set Intefrupt Enable (Register: 0x004[2]) -
Yl ISYINC & [ = &1 A4 8 » }H F B INT Pin 3214 Interrupt » Wﬁ‘%ﬂl%?upfﬁﬁ“%ﬁ Interrupt Flag
(Register: 0x002[2]) [fi| H =1 -

6.37.4/Mode Type Detection
FIEutsH NTSC/PAL Mode #7711 Register (0x16A[1]) ﬁ BAEEE -

6.37.5 Even/Odd Type Detection
FIE2IHI VSYNG ALy | Even/Odd 1@~ » =7 7i' 1 Register (Ox16A[2]) [ ! HLI*fE -

6.37.6 Data Enable Signal Detection
Eléﬁ {inH] Data Enable Signal Information I'| fif 5= 'tﬁbl%?& Input Windows [l o

6.37.7 No Signal Detection
FIF2iljl HSYNC AL 1 ) Toggle » J[1l 7 2047 XCLKs [* 17|} Interrupt (0x002[1:0]) [
Y11 Register (Ox16A[3]) i £ it ELFE -

MEMH# BITEK
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Table 6-70 Auto Detection Register

Mnemonic

Address

R/W

Bits

Description

Default

R_IS_XP

0x160[7:0]

HSYNC Low Pulse
(Base on PCLK)

R_IS_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]

1

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: 604z

R_EVENSAME

0x16A[2]

Even Type Status
0:Had Even/Odd Information
17 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

Ox16A[5]

Auto Switch Status
0: Mode 0
1: Mode 1

R_EVEN

0x16A[6]

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

RIDEMNFO

0x16C[3:0},0x16B[7:0]

12

Input Data Enable Information

R_IDE DET

0x4E[1:0]

RW

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

OX4E[3:2]

RW

Input Data Enable Source Selection
00: From HSYNC 1 (HSYNC Pin)

01: From VSYNC/ (VSYNC Pin)

10: From HSYNC 2 (¥D g ﬁﬂ H

00
BiTEK

11: From VSYNC|2 (VD) —————
/T
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BIT1617 10-Bit Digital Video Decoder with OSD and T-CON

7 User Interface
BIT1617 ${fl = 7 Interface Mode (Slave Mode #[! Script Master Mode) - ipjiﬂ ﬁiiéE'ij T [gJEIfJEEii?‘:LHI 0

7.1 Options Pins

BIT1617 ff™] 6 29 il PIN  fii"Mode fviZi§ = = f2Ifi') 57 1% Master 2= Slave Mode - Slave Mode ™ - 9t
Iﬁ[ﬁgﬁ MCU P’J\}ﬁ’\iﬁﬂl PIN OP1 ~ OPO #;Lﬁjﬂ BIT1617 » i‘r}ﬁFJ%‘J—Lﬁjlf’é% Two-Wire Serial Interface (TWSI) Protocol
ﬁ\}ﬂ Bitek Bus Protocol-Master Mode [[fLi# | BIT1617 |* [ CPU }‘ﬁﬁzlf’/} ﬁﬁ%}“?lﬁjﬁg%?} —Fﬁ'ﬂﬁ%ﬁ& Master
Mode ™ Script MCU EJ[JEJ%TF;I%EE' 24 =7||pv Serial EEPROM > ™ Aj{E jiBitek F iy~ %%iﬁfi}”grﬁ;% [ 555 BIT1617
F;fjﬁl%g@ﬁjﬂ o

Script MCUY 2= 78 {Bf814 > S5 [J[[kLSingle 24C16 - Single 24€32 =*Dual 24C16 - Single 24C16 Modefi’
I'J% {215 24C16 |'] ~ FUEEPROM; 24C32 Mode i'I'| & £ ik 24C82 %[y EEPROM (24C32/24C64); Dual
24C16 Mode[* I'J3&" | {OP2, OP3} fit ;7= A" TWSI /i 12 ﬁ%%@;ﬁr[ﬁ% ) 4L IERIE 24C16 0 EHERW
EEIE'J“‘JH[%‘%*&* Zoo HA ﬂlﬂ%‘]'ﬁ"iﬁ*ﬁ Figure 7-1 - Figure 7-2( Figure 7-3 *4Figure 7-4 -

Table 7-1 Options Pins Setup
OP5 | OP4 | OP3 | OP2 | OP1 | OPO Mode
0 0 SCL2 | SDA2 | SCL1 | SDA1 [EERROM 24C16 Script,Mode
0 1 SCL2 | SDA2 | SCL14 SBANEEPROM 24C32 Script Mode
1 X SA[1] | SA[0] | SCL1 | SDAT{Slave Mode
1 0 0 0 SCL1} SDAD TWSI Mode Slave'/Address (0x00~0x0F)
1 0 0 1 SCL14 SDA1 [TWSI Mode Slave Address (0x20~0x2F)
1 0 1 0 SCL 1y SDA1 [TWSI ModeySlave 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 |BiTEKBWS Mode Slave Address 0x83
1 1 1 0 SCL1 | SDA1 |BifEKBUS Mode Slave Address 0x85
1 1 1 1 SCL1 | SDA1 |BiTEKBUS Mode Slave Address 0x87
BIT1617
OPO Serial->Parallel
MCU OP1
Slave —1 OP2
Address — | OP3 addr data

0: TWSI
: BITEK—OP4
(b o REG_SET

Figure 7-1 Slave Mode

MEMH# BITEK

¥ | september 16, 2008 | ]

DCC CONTROLLED

o1 BIiTEK



BIT1617 10-Bit Digital Video Decoder with OSD and T-CON

Serial EEPROM BIT1617
oPO
24C16 OP1 | Serial<Parallel
wp oP2

OP3
N I addr I data
fom Script-CTRL
OP5

~ {3'b00000, ADDR[0:0]}

Figure 7-2 Master Mode with,Single 24C16

Serial EEPROM BIT1617
OPO
24C32 oPl Serial<Parallel
OP2

o) OP3
~ I addr I data

OP4 Script-CTRL

L
MPEG = [~ y IOPS

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

Figure 723, "Master Mode with Single 24C32
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Serial EEPROM

BIT1617

OPO
OP1

24C02

WP

—|; 24C16
WP
L

OP2
OP3

Serial<Parallel

Iaddr I data

Script-CTRL

-

7
G s

ﬁ
BITEK

5
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BIT1617 10-Bit Digital Video Decoder with OSD and T-CON

7.2 Master Mode — Script MCU
BIT1617 [ Script MCU » i H4# ™ | #7557 % Serial EEPROME|1 » BIT1617 7 (A = 4 i
PRSI A AR T ASEOAT 4 o FIf 48 24 £7(24C02~24C64) 4 Serial EEPROM « i3l
"% P TWS g iy & » 5753 & <R_SERIAL_CKEN_SELTI' L TWSIiUd - - 98KHz ~ 384KHz, %% i

{[' Table 7-2 -
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 0SC/4
000 97KHz 48KHZz 24KHz
001 189KHz 95KHz 47KHz
010 372KHz 186KHZz 93KHz
011 585KHz 292KHz 146KHz
100 614KHz 307KHz 153KHz
101 768KHz 384KHz 192KHz
110 945KHz 472KHz 236KHz
111 X 558KHz 279KHz

7.21 Architecture
BIT1617 [ | Script Control[‘jﬁ 4 {lInternal Registers(ADREG - B_ REG-C_REG-Z REG) »
5 ;i Internal Address Index (PC - EADDR,: RADDR - IADDR3RCREG_ADDR) » 32 Bytes Internal RAM
(0x700~0x71F) » BIT1617 %‘F’,—?J%;i%TEEPROMHﬁZ{L_’iI%U 2KB - [HIfi'I')3EH [R_EEPROM_BANK_SEL
“IFIEEPROM BANKT, =0 el 2701 | 42 64KB ¢ TE'EJ‘%Registersij[l Table 7-3 F. > A7 e [V ETR
o R R BT ’%“, “+A_REG~B4REG[' & -

Table 7-3 Register and Address Index
Reglsterl:;:XAddress Address |R/W/| Bits Memo
A _REG 0x13E[7:0] R | 8 |Opérand A Register
B_REG 0x140[7:0] R | 8 (|Operand B Register
C_REG 0x13E[6] R 141Carry Flag Register
Z_REG OXA3E[5] R 1" 1Zero 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_ABDR 0xA36[7-0] RW| 11 IMPR
TABLE
R_REG NUM ox1347:0]  |Rw | g |NUM Register (Shared)
FILLR
R_REG_CNT ox135[7:0] |Rw | g |CountRegister (Shared)
FILLR
TWSI SCL SPEED
R_SERIAL_CKEN_SEL |0x138[2:0] RW| 3 |98KHz ~ 384KHz
(111: Fastest; 000: Lowest) zg A H B i TEK
Second EEPROM Enabl
R_SECOND_EEPROM |0x138[3] RW| 1 |0: Single EEPROM - | September 16,2008 | )
1: Dual EEPROM DCC_CONTROLLED
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BIT1617

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

R_EEPROM_BANK_SEL

0x137[7:3]

RW

EEPROM Bank Selection

R_PG_EN

0x138[4]

RW

Power Good Function Enable

R_PG_POL

0x138[5]

RW

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

R_POF

Ox13E[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 [/@'Pin Enable
0: Disable
1: Enable

R_TWSI_DET_VALUE

0x139[7:0]

RW

Second TWS|Bus Detection Value

R_TWSI_DET_IN

0x13A[7:0]

RwW

Second FWSI Bus Read Value

R_TWSI_DET_MODE

0x13B[1:0]

RwW

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

01: Write Trigger

10: Read Trigger

112 Write/Read Triggern,

R_TWSI_SEC_SLAVE

0x13B[3:2]

RW

Second TWSI Bus Slave Address

R_TWSI_DET_OUT

0x13D[7:0]

Second TWSI Bus Detection Write Value

R_WDT_CLEAR

0x13B[4]

RwW

WDT Clear

R_WDT_SEL

0x18B[7:5]

RW

WDT Interyal Selection

000 : 20ms; 001 : 40ms;
010 : 80ms; 011 : 160ms;
1004 320ms; 101 : 640ms;
110,:1.28sec; 111 : 2.56sec;

R_WDT_OV

0x13E[7]

WDT Overflow

R_TWSI_SLAVE

0x136[6:0]

RW,

TMWVSI Slave Device Address (Shared)
For Instruction

MOV @IADDR, A

MOV A, @IADDR

R_SPI CTRL

0X134[7:0]

RW

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 7

11: XCLK/64 MEAHE BITEK

R_SPI_CTRL2

0x135[4:0]

RW

SPI Function Control Register 2 |
T -F]

DCC CONTROLLED
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BIT1617

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

[4:0] SPI Bit Number (N)
N = 0~24: Bit Number = N
N >24: Bit Number =24

R_SPI_LOCK

0x13C[1]

RwW

SPI Mode Lock
1 |0: Unlocked
1: Locked

R_SPI1_EN

0x13C[2]

RW

BOUT[5] = SPI CLK
1 |BOUT[4] = SPI DATA
BOUTI[3] = SPI G8

R_SPI2_EN

0x13C[3]

RW

SRGBOUTI[8] =.SPI CLK
1 |SRGB_SDO ='SPI BATA
SRGB_CS = SPL.CS

R_WP_EN

0x13C[6]

RW

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

7.2.2

Instruction Set

BIT1617 || Script Control Funetion 8 F[I[v4F 4 fi - RV Instruction Set™" Instruction
Format > ﬁ*ﬁ%% Table 7-4 = Table 7-5%

Table 7-4 Instruction Set
BIT | BIT | BIT | BIT | BIT | BIT | BIT | BIT P Command | .|,
716 |5 | 4] 3|2 1 0 Byte
ADD
0 000} 00 00N, REG €A REGHB REG L *l°
SuUB
0 1 0000 o O | A REG €AREG - B REG ! °l°
INC
0o/l 0| 0] 0] 0]l 0 1 oA_REGé_A_REG+1 1 oo
DEC
oI O O O P O I 1 1A_REG(_A_REG_1 1 oo
CkR
00000100A_REG(_0 1 o
COMP
0 1 0] 040 O 1 1 0 | &8 A REG - B_REG (Not Update A_REG) ! *l°
MOV B, A
0| 0 |00 10| O 1 1 0 B_REG € A_REG 1
HALT
0 Q . 4 0 1 1 1 Program Stop Into Standby Mode !
AND
0 gm0 %) | © 1 o A _REG € A REG (AND)B_REG 1 *
OR
oo apo | o ! 0 10 ! A _REG € A REG (OR)B_REG ! *
XOR
010100 ! 0 ! 0 A _REG € A _REG (XOR) B_REG ! ¢
NOT
0|l 0] 0] O 1 0 1 1A_REG(_~A_REG 1 .
=
olololol|1|1]|0] o [STR 7 1 o
A REG € A REG >> 1 miEal BITEK
SHL A
0| 0] 0] O 1 1 0 1 . 1 o
A REG € A REG << 1 :? | September 16, 2008 é'l
SWAP ‘
O o oot T 0 REG @B REG DCC CONTROLLEDP®
S 2.
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BIT1617

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

XCHG
A_REG[7:4] < A_REGI[3:0]

R10

R9

R8

MOV A, R[ADDR]
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 € ~CAFLAG

NOTZ
Z FLAG €/~Z FUAG

RET
PC € RETADDR

E10

E9

E8

MOV, E[ADDR], NUM
E[ADDR]'€ NUM

R10

R9

R8

MOV. RIADDR], NUM
R[ADDR] € NUM

R10

R9

R8

FILL R[ADDR], NUM, CNT
LoSp CNT [RADDR4CNT] € NUM

0 1 | E10

E9

E8

R10

R8

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

E8

M@V/A, E[ADDR]
A REG € E[ADDR]

MOV I[ADDR], A
I[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 e@PCH

Z

E10

E9

E8

JZ EADDR oA

e ?iTE

If Z REG=1, PC€EADDR else PC+{——
[ sey

E10

E9

E8

JMP EADDR
PC € EADDR DCC C

§
K
hber 16,2008
forleh
DNTROLIIE

N
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BIT1617 10-Bit Digital Video Decoder with OSD and T-CON

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]
|~ lbyte — | lbyte -

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

| OPCODE |A10] A9 | A8 |A7|A6|A5|A4]A3|A2]A1]A0]
|— lbyte —|— lbyte —]|

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

loPcODE| B2 | B1 | Bo |A10] A9 | A8 |A7|A6|A5|A4|A3]A2]A1]A0|
|<— 1byte —>|<— 1byte —>|

Instruction: JB EADDR, Bit

| OPCODE | #NUMBER |
|« lbyte — | lbyte -

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

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

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

4 Bytes -

%8 BITEK



BIT1617 10-Bit Digital Video Decoder with OSD and T-CON

| OPCODE | #NUMBER1

|  #NUMBER2 |  #NUMBER3 |
|- 1byte e lbyte e 1byte e 1byte N
Instruction: MOV S, NUM
| OPCODE |A10] A9 | A8 |A7|A6|A5|A4|A3|A2|A1]A0] #NUMBER | COUNTVALUE |
|— lbyte —|— lbyte —|— lbyte —|— lbyte |
Instruction: FILL RIADDR], NUM, CNT

eE[e[E[R[R[R[E[E[E[E[E[E[E[E[R[R[R[R][R[R[R[R

OPCODE| 199 |8 |10/9]8|7|6]5]4]3]2|1]0]7|6|5]4]3]2|1]0] COUNTVALLE
|- 1byte e 1byte e 1byte Sl— lbyte o
Instruction: MOV R[ADDR], E[ADDR], CNT

7.2.3 Start and Interrupt

BIT1617 7| Script Control Functionf} Interrupt Process%%ﬁju » B FIEEZEIBIT1617 Bk 2 o
Interrupt (0x002[7:0]) » j"'»_E'?I»FE‘EIEr’JRe-ACKﬁ}%ﬁj[J g DRSS, - TE'E}‘%EW*E?“@%}@%{%%

¥ Table 7-6 -
Table 7-6 Start and Interrupt
Event Type Address

POR (Power On Reset) Immediate [PC =0x10
SIGIN (0x02[0]) Index PCi= 0x00, 0x01
NOSIG (0x02[1]) Index PC = 0x02, 0x03
MODECHG (0x02}2]) Index PC = 0x04, 0x05
VSYNC (0x02[3]) Index PC = 0x06, 0x07
ERROR1 (0x02[4]) Index PC = 0x08, 0x09
ERROR2 (0x02[5]) Index PC = 0x0A, 0x0B
MV_CC (0x02[6]) Index PC = 0x0C, 0x0D
IR_KEXINy(0x02[7]) Index PC = 0xOE, 0xOF

7:2.4 Serial EEPROM and ROM Space Mapping
BIT1617 &’fiﬁlﬁfﬁ‘ £ 24C16 » 24C32 Ry*EiSerial EEPROMEIfJiE]?J«%’é ) ?F[?J;% <+ %Zfﬁﬁﬁj 2Kpy
TR o fER RS 2KB%?“§"I%\#‘%E3J‘?FI‘,VI%§ SEFPR fLIiE[E‘J%iFE} 2KBE3J“ ’ EJ[J%THJE'JBank Selectfii ™
AP RR] S2 Y R_EEPROM_BANK_SELTi ') ¥ #2%] 64KBfiUROM Size (24C512) » {1 Figure

7-5 -

MEMH# BITEK

¥

| September 16, 2008 | |
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BIT1617 10-Bit Digital Video Decoder with OSD and T-CON

vy
>
Z
P
o

BANKS 4\
BANK4 | — \

/

BANK3 —

BANK2 R

OXOFFFh
BANK1 ]
O0X07FFh
BANKO A
0x0000h

Figure 7-5 BIT16

OM_BANg]
ontroller Addres pace
e A RIR R A Y

OB - — LRI i i#1UBANK - I'| Figure 7-4 [l 15, 51:

MOV R_EEP _SEL, 001 0
» "L, 0AOh
EG_ADDR_H, 003h
: A<= ROM2[0AOh] , BANK1
Q : ROM1,BANKO

T 2 »ZTE'H— fﬁ—ﬁ”’% BANK [ MOV S, #NUM £% 4-Byte ElfJ}“F’r?J » HJ MOV S,

= FrS OXTEDA FE - OX7FF - [’EIF[‘ I' &% OX7FC ~ OX7FF -

y 7FC MOV S, W (OP Code)
\ OX7FD NUM 1 o
OX7FE NU

Ox7FF N

.2.5 Serial EEPROM Write Protection and Power Monitor
IF=9}#rigT +"Power Monitor =*Dynamic Write Protection=}sf= - #EFEEPROM &t L LR ™ & & 757
ﬁﬁﬁ@?{éﬁ]"e - Dynamic Write Protection fjJﬁZF[‘J‘J&;j&‘ Figure 7-2 r}{ij’BIT1617 pIOP2 = 24C16 i
YZLZ PinI’Ej*E?,liiR;_ I\\;Vf ;;EN]%?%; S1 EJHFt"N‘;CPJvF\;er Nlon;;:?i“ﬂi %4 Fa:f&'FIErﬁfJ t i) L:ﬁfj,q'ﬂajjp
%Seria FIH - T ¥Scrip eset » BIffIP [IF=fe IR : ER > AT
ﬁ%ﬁﬁmﬁ@?@ﬂ%%&ﬂ&? FYGIN7 Bl ! W%’L %{m é Iﬁ?)ﬁﬁf

%e | September 16, 2008 | ﬂ;u]

DCC CONTROLLED
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BIT1617 10-Bit Digital Video Decoder with OSD and T-CON

7.2.6 Watch Dog Timer
BIT1617 &~ Watch Dog Timer (WDT)-R_WDT_SEL fi'I'[3# % Timer fiv Interval - F-{f,’ifg,iﬁ}ﬂ-'ﬂlnterval

is‘i?ﬁ# R_WDT_CLEAR =g * 1~ 0fvgh(®- Script MCU FTEIE*J Reset > ‘Zig R_WDT_OV |’
P4 7~ Reset fLE [*W‘}FI #5ELEL WDT Overflow Fraglg= o

7.2.7 Second TWSI for Multi-Processor Communication

BIT1617 5”5‘?.7{0P2 ~ OP3 £EMulti-Processor Communication _protocoéﬁTWSIﬁl*'FL‘,’ J @1@[%

ER_TWSI_SEC}' ') F'#J?Tlﬁlﬁi » H= E‘lﬁ%ﬁ'i/[l Figure 7-3 T LFHBUS_PEIU‘F‘;*J(‘E;?J“F’—‘,%TQ?EIU
MEITE ﬁﬁ%’ﬁl%é’ Flvgr > [P IR A S i i 1 or CommunicationflvH=t -

&€ R_TWSI_DET_MODE fi'I' |t TWSI ff A rrupt[3];R_TWSI_SEC_SLAVE[1:0]

et BIT1617 7 TWSI {9 Device Address » R_TW [7:0]% R_TWSI_DET_IN[7:0]}![l}:Li753

I=BUS F#rpverk  R_TWSI_DET_VALUE fl AR DET_MODE '] ?ﬂ’ﬁ Hfiv Register Address

. @
7.2.8 TWSI Write/Read A

BIT1617 ') 5% "] MOV @IADDR , A A, @IADDR “ R_TWSI_SLAVE i 3
#5°{ OP1,0P0 } Ffiv [ ik PROM ﬁ' i {15 [T 2T R R
P for L TWSI I RLS 15 e ATl SI il £137= flif Device Address
FL1010XXX o7 (1 -

7.2.9 SPI Interface

BIT1617 £1 4 % SPI v LCD Panel ; ‘—TF/—‘, %Efﬂ#‘ﬁﬁ SPI Interface fu-fc - i
R_SPI_CTRL » MOV S |II TR LS Panel I%JL*JH - SPI [’E%FEFI‘ F1R_SPIM_EN

% R_SPI2_EN i rtg&,@ SRG@H it

U ;-Is‘]’ R_MCU_DEBUG F%ti, 1,11 Master == Slave
Z- HALT Efma » F|7#1= Slave Mode ?ﬁ[ﬂl BIT1617 PJ?ZIB

Mode [[|-* 75 R_MCU_DEBUG 4% 0 -
[0t F

a )
MHEM# BITEK

| September 16, 2008 | #
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BIT1617

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

7.3 Slave Mode
BIT1617 $# BiTEKbus F‘/ Two-Wire Serial Interface (TWSI) [+7& Protocol 1« % 2V Register Sets> {1 OP4
Pin s yjAmE B 1Y Protocol - “[gll[ OP4 17, 1 » 35| BiTEKbus Protocol ; “[gh[ OP4 % 0 » H[[;#*] TWSI Protocol -

7.31

BiTEKbus Protocol

BIT1617 (119t

{ Pins (OP3 and OP2) “}y¥.3t: Slave Address

ave Address %% ™ % -

OP3 OP2 Slave Address
0 0
0 1
1 0
1 1

Slave Address

Register Address 1

2 Wire (CE always tied high) Bus Timing :

SDAT LINE

S

~

FT T T T
161514132110

I
|
X=1

I
14113

LN
[12]11]10

0>

A (End)
C
K
erial Interface Extension Mode
e )

MEFHF BITEK

%e | September 16, 2008 | ﬂ;u]
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BIT1617 10-Bit Digital Video Decoder with OSD and T-CON

7.3.2 TWSI Protocol

BIT1617 Slave Address ~ < £ Two-Wire Serial Interface (TWSI) Protocol > I'] [fi%} BIT1617
Register Sets it v+ IVEH (% -

7.3.2.1 TWSI Protocol Device Address
BIT1617 TWSI Protocol “fi7t 35t} Start Bit [ 5351 8 Bits Device Address (Slave
Address) > ' 9} ﬁ[ﬁ Pins (OP3 and OP2) ¥ Device Address [ Bit6 and Bit5 i *E'%%

Table 7-8 TWSIProtocol 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=41,) 0x61(PIN104 = 1 -~ PIN105=1
0x02(PIN104 = 0 -~ PIN1058=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.& 0p, PIN105-0) 0x05(PIN04 = 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)

0x06(PIN104 =0 X PIN105=0) 0%07(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 - PIN1054) 0x67(PIN104 = 1 « PIN105=1
0x08(PIN104 = 0 - PIN10520) 0x09(PIN104 = 0 ~ PIN105=0
0x400~0x4FF 0x28(PIN104 = 0 - PIN905=1) 0x29(PIN104 = 0 ~ PIN105=1
(OSD Display RAM) 0x48(PIN104 = 1 »PIN105=0)
O0x68(PIN104 = 1 “PIN105=1) 0x69(PIN104 = 1 « PIN105=1
O0XOA(PIN104 = @ Y RIN105=0)  |0xOB(PIN104 = 0 ~ PIN105=0

)

)

0x49(PIN104 =1 ~ PIN105=0

0x500~0x5FF 0x2A(PIN104 = 02/PIN105=1 0x2B(PIN104 = 0 ~ PIN105=1

(OSD Display RAM) 0x4A(PIN104=% - PIN105=0 0x4B(PIN104 =1 ~ PIN105=0

O0x6A(PIN404 = 1 ~ PIN105=1) 0x6B(PIN104 =1 ~ PIN105=1)
0x0C(PIN104 = 0 - PIN105=0) 0xOD(PIN104 = 0 - PIN105=0)
0x600~0x6FF 0x2C(RIN104 = 0 - PIN105=1) 0x2D(PIN104 = 0 - PIN105=1)
(OSD User Font'RAM) 0x4C(PIN104 = 1 - PIN105=0) 0x4D(PIN104 = 1 - PIN105=0)
0x6C(PIN104 = 1 - PIN105=1) 0x6D(PIN104 = 1 ~ PIN105=1)
OxOE(PIN104 =0 ~ PIN105=0) O0xOF(PIN104 = 0 ~ PIN105=0)

)
)
)
)
)
)
)
)
)
)
)
0x65(PIN104 = 1+ PIN105=1)
)
)
)
)
)
)
)
)
)
)
)

0x700~0x71F 0x2E(PIN104 = 0 - PIN105=1) 0x2F(PIN104 = 0 - PIN105=1)
(Buffer) Ox4E(PIN104 = 1 - PIN105=0) 0x4F(PIN104 = 1 - PIN105=0)
O0x6E(PIN104 = 1 ~ PIN105=1) 0x6F(PIN104 = 1 ~ PIN105=1)

MEMH# BITEK

¥ | september 16, 2008 | ]
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BIT1617 10-Bit Digital Video Decoder with OSD and T-CON

TWSI
Slave Address

0x00

0x00~0x0F
Ox0F

0x20

0x2F 0x20~0x2F

0x40

OxAF 0x40~0x4F

0x60

0x60~0x6F

Ox6F 4

Figure 7-7 TWS e Mapping Address

Q-
S

/4

a )
MHEM# BITEK

%e | September 16, 2008 | ﬂ;u]
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BIT1617 10-Bit Digital Video Decoder with OSD and T-CON

TWSI Single Write Command

BIT1617 TWSI Mode

IC Address [ ACK | Register Address [ ACK | Data [ ACK [ sTOP

[ START |
T

~
~
~
~
~
~

TWSI Burst Write Command

—

0 JOP3[OP2] BANKS [RMW ]
o Banks Select (4 Bits)
3 E 0000: Register Bank1
0001: Register Bank2
0010: Gamma

0100: OSD Display Ram Code
0101: OSD Display Ram ATTR
0110: OSD User Font Ram
0111: Buffer

Others: Reserved

From Pin 104 Setting
From Pin 105 Settin:

[ START |

0011: OSD Palette Ram
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 | IC Address|1] ACK | Datal

TWSI Burst Read Command

S~ Write R

[ START]

IC Address [ 0] ACK[ Register Address [ ACK[ STOP [ | START|[ IC Address[1] ACK | Data1 [ ACK [Data2 [ ACK [ STOP |
=~ write d
wsl Read/Writ@de

7 A
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8 Timing Diagram
8.1 Hardware Reset
osc | LI LIl FNEpipiniy

SRST (Pin 101) b

Internal Reset :

Asynchronous Reset

32 Cycles

A
A

Internal Mode Setup

8.2 Clock and Interrupt

xew U LU UL R T LT LT T LU U U L

Interrupt Condition Occur.

INT _/
MCU Read Reg[0x002] from BIT1617 (
Write Reg[0x004] by MCU

8.3 Input Signal

| TIOS ;
PR \—'—/ TIOH m
IHS i
i TS |

N

RDIN7~0 : \
GDIN7~0 >§8§< >g8§< M#F# BITEK

! ! 45 | September 16,2008 |
P
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Symbol Description Max. Min. Unit
TIOS, TI1S Input Setup Time 2 ns
TIOH, TI1H Input Hold Time 2 ns

8.4 Output Signal

Data Output

Unit

ns

Symbol Description
TOCK Output Clocl
TO_MAX DL Output Signal m Delay

ns

ns

—

—

7

MEFHF BITEK

N
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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 Vv
VDD18 |Supply Voltage for Digital Core -05 25 \%
VDD25 |Supply Voltage for DAC core -0.5 2.75 \Y
VDD33 |Supply Voltage for I/O Pad -0.5 3.6 V
VDD50 |Suppory Voltage for DAC -0.5 5.5 \%

Vin Input Voltage for Digital Core (5V 05 5 v
Tolerant)
TsTc 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 V
VDD18 |Supply Voltage for Digital{Core 1462 1.8 1.98 V
VDD25 |Supply Voltage for DAC core 2,12 2.5 2.75 V
VDD33 |[Supply Voltage for I/0 Pad 3.0 3.3 3.6 \%
VDD50 |Suppory Voltage for DAC 3.0 5.0 5.5 \'
Torr Operating Temperature -20 85 T

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

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

loz Trisstate Leakage Current 10 uA

Vil InputdLow Voltage CMOS -0.3 0.8 Vv

Vi Input High Voltage CMOS 2.0 5.5 \%

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

Vou Output High Voltage low= 4,8, 16 mA 2.4 Vv
Schmitt trigger negative

Vt- . CMOS 0.89 0.94 0.99 \Y,
going threshold voltage
Schmitt'trigger positive goin

Vi Qg Posttive going CMOS 144 | 150 | 156 | Vv
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 an
One can estimate pin capacitance by adding pad capacitance abqlit 0.5pF and the package

capacitance. MEFHF BITEK
%e | September 16, 2008 | #
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10 Soldering Information
10.1 Reflow Soldering

The choice of heating method may be influenced by plastic QFP packagg). If infrared or vapor phase
heating is used and the package is not absolutely dry (less than 0.1% moistureieontent 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 at45°C.

Reflow soldering requires solder paste (a suspension of fine soldemparticles, 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, conveection 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 2704°€ depending on solder paste material. The
top-surface temperature of the packages should preferaple be kept below 245 ?C for thick/large packages
(packages with a thickness = 2.5 mm or with a volume 2% 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 volumg'< 350 mim® 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 @yabove 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]
[4—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 AR B i TEK
Fix the component by first soldering two diagonally-opposite end leads}|Usg a Io n-kg 4\ o less)
soldering iron applied to the flat part of the lead. Contact time must be limijtectto

When using a dedicated tool, all other leads can be soldered in one operati ndv&*@ %Iﬁ%ﬁ‘éﬂﬂ_@ﬁn

270 and 320 °C.
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11 Package Information

[ 010omm |
SEATING PLANE

DIMENSION IN° MM DIMENSION IN INCH

SYMBOL

MIN. NOM | MAX. | MIN. NOM | MAX.

L A 1.60 0.063
T A1 0.05 0.15 | 0.002 0.006
;‘ A2 1.35 | 1.40 1.45 1 0.053 | 0.055] 0.057
D 5.90] 16.00 | 16.10| 0.626 | 0.630| 0.654

1
o D1 13.90| 14.00| 14.10[ 0.547 [ 0.557| 0.555
E 15.90| 16.00 | 16.10[ 0.626 | 0.630| 0.634
1 1

0
1 3.90] 14.00] 14.10] 0.547 | 0.551] 0.555
‘ Al ¢ 0.178 0.007
1 0.127 BSC. 0.005 BSC.
o L | o045 [o60 | 075 [0.018]0.024] 0.030
L1 1.00 REF. 0.039 REF.
o | 35] 7 0o |35 ] 7
GAUGE PLANE
' A\ £003 0.18
T i AN [014003 0.16
I £ J BSC .
/ gt e T = _
DETAIL "B S Vamiiis N\
Sl JEDEC ( A

I & BITEK

%e | September 16, 2008 | ﬂ;u]

DCC CONTROLLED J
\s 2z
110 BITEK




BIT1617

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

Index

R BBITS EN ..ot 27
R OAAGCT EN oo 63
R AAGCT HOLD ..o 63
R OAAGCT OUT ..o 68
R AAGCT VALUE ..o 63
R OAAGC2 EN ... 64
R AAGC2 HOLD ... 64
R OAAGC2_ OUT ..o 68
R AAGC2 VALUE ... 64
R ACLAMP _SPEED ..ot 62
R_OACLAMPA_EN ..o 63
R _ACLAMPA _LEVEL ...coooiiiiiiieiceiee e, 62, 63
R_ACLAMPA_TYPE ..o 63
R_OACLAMP2_EN ..o 64
R _ACLAMP2 LEVEL ...ccooeiiiiiiiieieiieee e 62, 64
R _ACLAMP2 TYPE ..o b 64
R AFE_BYP ..ol 65
R OAFE_CS ..o esrmee et . 65
R AFE_CTRIB ...ooveveeeeeeeeeenene st o 65
R AFE_CTRPH...ooviiiiieeeeeee e aMimadles . 65
R AFE_DEC ..o, 65
R_OAFE_ENAC ..o oo o0ssssssssst 65
R OAFE_ENAY .o e, 65
R AFE_ENIB ..o A e i 65
R AFE_ENREF & e e ol 65
R AFE_ENVBG ...t S 65
R AFE_ENVYCM e 65
R AFE_SELA Moot 66
R_AFE_SH2VCM«.........ccoooee it B e 65
R_AFEBUF POL.......cocoiiiieec i 25
R OAFEBUR_SEL ..ot 25
R OAFECLK_EN ..o, 25
R OAFECLK _POL ..o, 25
R OAFECLK SEL ..ot 25
RUANC SEL ..o 66
ROANY _SEL oot 66
R_ANZOOM_EN ..o, 43

R_ANZOOM_TYPE ....ooooooooooeeeeeeeeeee oo 43
RAPER_SEL ..o fieceooresssesesoeeeeeseeeesseeeeeee s 58
RAUFD oot 68
RAUTO_KILL ... A oo 59
R_AUTO_ SIVITCH At oo 41
R_AUTORMHOLD M oo 63
R_AUTOZUHORDY......oooooeoeeeeeeeeeeeeeeeeeeeeeeeoe 64
ROAUTOONIE. ..o 34,90
ROAUTOON_EN ... 34
RUAUTOON_TIME .o 34
R BACKGROUND_EN- ... ..oooooorooeeeeereeeree 33
RBANK_SEL...a oo, 77,83
R BG2 B I e 33
R_BG2. G oo 33
Y =Tc7 3 S 33
R_BGPUMPOINT N..oooooooooooeoeeeeoeeeeeeeeeeseeeeeoeeeeee 56
R_BGPULPOINT P..oooooooooeeeeeeeoeeeeeeeseosoeeeeeeeeeeeee 56
RaBIND REN....oooo oo 22
RUBLACK _SLOPE ... eeooooe oo 48
R BLACK_START oo 48
R_BLACKLEVEL VD w.ooooooooeeeeeoeeeeeeee oo 54
R_BOUT_TRIooooroeeeooeeeeees oo soeeeeeeee e 22
R_BPASS_SEL . ..oooeoeeeoosooeeeoeeeeeeeeeees oo 58
R_BRIGHTNESS .......eoooooooooeee oo 48
R_BRIGHTNESS_B.....ovvvoooooeeseooeoeeeese oo 47
R_BRIGHTNESS_G w..vvvvoooroeeeseoeeeoeeeseeee oo 47
R_BRIGHTNESS_R ...vevvvorroeeeseoeeeeeee oo 47
R_BRIGHTNESS_VD ...ovvoooooeeseeoooeeeeeee oo 54
R_BUS_INV c.oooooe oo 31
R_CC_DATA_SEL .oooooooooooeeeseeeeoeeese oo 57
R_CC_DATAT cooorroe oo 57, 69
R_CC_DATAZ..ooooe oo 57, 69
S O =111 )2 S 69
S o1 2 Y A 9
R_CCIR_EN.........||.. MR # BITEK 4
R_CDV _SEL...... ....:?f.....|...?Qﬂ??t.e.f'?.t??.r..l.?’..z.???...|....‘$.'J...

R _CH11_THD.....ll... DCC.CONTROLLED..57

111



BIT1617

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

RUCHA2 THD .o 57
RUCHZ2_ THD oo 57
R_CHROMA _GAIN ....coovvoeieeeeeeeseeeeeereeeeee. 59, 68
R_CHROMA_GAIN_SEL.....eooeeeereeeereeeeereeeesee. 59
R_CHROMA_GAINOUT ... 68
R_CHROMA HUE_VD.....ccoooveoemeereeeeeeeeeeeereeeese. 55
R_CHROMA _LPPI ..o 59
R_CHROMA LPPI2 ..o 60
R_CHROMA PHASE ..o 60
ROCHT_EN oo 58
ROCHT_SEL oo 58
RCKV_END oo 30
R_CKV_START oo 30
ROCLAMP_EN...ooooeoeeeeeeeee oo 54
= IR = DY 25
R_CLK27 _POL ..o 25
R_COLOR_STANDARD........oorveerereeerereeerereereeescanes 68
R_COLORDET ... essssai 69
R_COMB_CTHD ..cooeeoreeeereereereeeereeeeeees it oo, 60
R_COMB_EN ..o AL it .. 60
R_COMB_YTHD12. ..o ettt g 60
R_COMB_YTHD3..ooeeorveeeeeeeeeeee oo eatatee e 60
R_CONTRAST ..ot 48
R_CONTRAST B.........f eesesssssissstceseeeerereerenee Al 47
R_CONTRAST G.....dll... eoeeeesin oo . 47
R_CONTRAST Rode o oo 0 47
R_CONTRAST AIYPE ol A0 47
R_CONTRAST VDpe.......oooveeerreeree i 54
R_COR_SEL .....vveosttteereeeeereereereeenercen B 58
R_CP180RAUTOM ... MR . 61
R_CP180.SEL ..o el . 61
R_CPOOAUTO ... 61
RGP0 SEL ..o eeeeeeeeeeese e 61
R_CPOOTAB._SEL ..o 61
ROCPH_HALF .o 32
ROCPHT_EN oo 32
RCPHT_POL ..o 32
R_CPHIE_CKSEL ..o 32

R_CPH1O_CKSEL .....oeeiiiiiiiieiieee e 32
R_CPH2_EN....ooiiiiiii e 32
R_CPH2Z_POL.....iiiiiiiee e 32
R_CPH2E_CKSELL i v 32
R_CPH20_CKSEL@m. il e 32
R_CPH3_EN..... i e 32
R_CPH3 PO . i 32
R_CPH3E_CKSEL ... 32
R_CPHBORMCKSEL .........eeeiiiiiiiiieeeeee e 32
R_CREEY _EN ..ot 61
RACTIVEN ... 49, 55
ROCTIZEN_ VDo Sl 55
RACTI_THD ..coiiiieieiia e 49, 55
ROCTI_THD _VD e 55
R_CTI_U_SElm e 49
R_CTI_USELRVD ..ot 55
R_CTILVASEL ..ot 49
R_CTIEVSEL_VD ..o 55
R_GUTDAUTO_MO .....eiiiiiiiiee e 44
RLCUT_AUTO_ M1 i 45
RuCUT_MODE_MO ... 44
R_CUT_MODE_M1T ... 45
R_DAC_ATTRT it 71,72
R_DAC_ATTRZ ..ottt 71
R_DAC_ATTRA ..ot 72
RUDAC_B ...t 50
R_DAC_C .ot 50, 71
R_DAC_CEA ...ttt 71
R_DAC_CEN ..ttt 50
R_DAC_CLKINV ..ottt 71
R_DAC_CTYPE ...ttt 50
R_DAC_DEGLITCH.....cciiiiiiiiiiiiie e 71
R_DAC_LCLK_EN....coiiiiiiiiiieee e 72
R_DAC_LCLK _POL....coiiiiiiiiiiieie e 72
R_DAC_LCLK_SE

R_DAC_LCLK_S %—ﬁ%ﬁﬁﬂ# ...... BT B
R_DAC_PWM4_E

R_DAC_PWM5_E

112




BIT1617

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

R_DAC_RESET....oooeooreeeeeeeoeeeeeeeeeeeeeeeeesee s 72
R DAC_SRST ...eooeeeeeeeeeeeeeeeeeee e 71
R_DACCLK_EN....coovooeeeeeeeeeeeeeeeeeeee e 25
R_DACCLK_POL ... 25
R_DACMAP_EN....oooooieeeeeeeeeeeeeeeeeeeeeeeee e 51
=30V cTo T = N T 63
R_DAGCT_HOLD .....eooiveeeeeeeeeeeeeeeeeeeeeseee e 63
R_DAGCT_OUT oo 68
R_DAGCT_READY ...oovoeeeeeeeeeeeeeeeeeeeeseeeeeseeeee 69
R_DAGCT_SPEED.......veooeeeeeeeeeeeeeeeeeeeeeseeesereeeee 63
R DAGCT_THD oo 63
R_DAGCT_VALUE ..o 63
R_DAGCT_VSUP ... 63
R DAGC2_EN....oooeeeeeeeeeeeeeeeeeeeeeee e 64
R_DAGC2_HOLD. ... 64
R_DAGC2_OUT ..o 68
R_DAGC2_READY .....ooveoereeriereeeereeeneeeeesseeseseshane 69
R_DAGC2_SPEED.......oeeeeeeeeeeeeeeeeeeeeee e eeeeses i B4
R_DAGC2_THD ..o it oo, 64
R_DAGC2_VALUE .....ovvoereeeereee s O .. 64
R _DAGC2 VSUP .....ooreemereeeere ettt g 64
R_DATA_SLICER_EN_E ...coooveeosstestatest e eeseee 57
R_DATA_SLICER_EN_O..ithcoveeereoeieemneeesere. 57
R_DATA_SLICER_LINEAE..\ooismuussessterrveererreennne 57
R_DATA_SLICER_LINE Oteeeitiur oo . 57
R_DATA_SLICER START ..M.l 57
R_DATA_SLICERPTHD oo 0. 57
R_DCLAMPIAEN Moo A 63
R_DCLAMPA. HOLD t.-eeoeeeeeeece B 63
R_DCLAMP 1 LEVEL ... MR . 63
R_DCLAMPA_OUT.......vooeee it 68
R_DCLAMPA VALUE ... 63
R_DCLAMP2_EN ....coooioeereeoeeeeeeeeeeeeeeeeeseeeeeneeee 64
R_DCLAMP2_HOLD ... 64
R_DCLAMP2_LEVEL ... 64
R_DCLAMP2_OUT ..o 68
R_DCLAMP2_VALUE ..o 64
=313 D PO 90

=314 HD 90
R DIFFGAINT_THD ..o 63
R_DIFFGAIN2_THD ..o 64
R DIS_XS oo Aot 41
R DIS_XW ..o tatad e eeeeereeeeeeeeeeeeeeeseeeeeneee 41
R_DIS_ XWH..ooe oo e 41
R DIS_ XW2 A e 41
RUDIS_ Y8 it comsttteeeeeeeeeeeeeeeee e eeeeeees e 41
SIS TP A 41
RODITHER BN ..o 50
RADITHER EVEN ..o 50
RODITHER MASK ... fh oo 50
RADITHER_ODD w.....oooveoeeeeeee e eeeeee e 50
RUDLYE_OB..o. e 27
R_DLYE_OCEKAMO ... 46
R_DLYE_OGRKEM ..o 46
R ODLYELOG) ... 27
=3 TR = o = S 27
R DLYO OB ..o 27
RUDLYO _OCLK MO ... 46
RuDLYO OCLK M1 ..o 46
=3 5T {0 1o 1 T 27
R DLYO_OR ..o 27
R DVPCLK_EN ..o 25
R DVPCLK_POL ... 25
R DVPCLK_SEL w..eeeoeeeeeeeeeeeeeeeeeeeeeeeeeee e 25
R_EEPROM_BANK_SEL .........ccovvveene... 94, 95, 99, 100
R_ERROR_TYPE .....oiveoiteeeeeeoeeeeeeeeeeeeeeeeseseeeeseens 19
=3 =Y = N N 90
ROEVENSAME ... 90
ROEXT_SYNC oo 39
R_EXTOSD_EN....eeeeeeeeeeeeeeeeeeeseeeeeseeseseeeeseeeeeseee 83
=3[0 1 S 69
ROFIDT_THD oo 56
R_FREERUN_EN .. s 33

R_FSEL..............ll... fﬁ%ﬁﬁﬂ# ...... BT B 8

R_GAIN_CTL_VA ‘-‘""t"S'eptembeT‘IG','QOOB"'|"'%,]'“ 9

R_GAIN_CTRL_SRBEED. ......cccccoviiiiieeeiiieeeic 9
DCC CONTROLLED

113



BIT1617

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

RCGAMMA _EN...oooeeeeeeeeeeeeee e 50
ROGAMMA _SEL ..o 50
RUGIN_REN ..o 22
RUGINT_REN ..o 22
R_GOUT_TRI.coeeoeeeeeeeeeeeee oo 22
R_GPO_REG ...oeeoeeeeeeeeeeeeeeeeeee oo 23
RUGPO_SEL ...ooeeoeeeeeeeeeeeeeeeeeeeeeeee e 23
R_GPO_TYPE ..o 23
=3 S [1010] N S 46
=3 ST L o JO 69
ROHLCK SEL oo 34
ROHOUNT .o 90
=3 AV = S 18
=3 [5) =3 o) =5 L

RUIDE_INFO ... eeeeeeeeeeeeeee e
RUIDE_SEL oot
RUIHS_SEL oo
RIHSPS_SEL.....oooiveeeeeeeeeeseeeeeeeeesee e

=31V (o]0 =N
R_INCCHRO O AL i .
RONT_ACK oo

R_INT_ERRSEL
R_INT_FLAG ..o,
ROINT_MASK ..o i e essiasssssteseeeeeeeeneeee

R_INT_TYPE
R_INT_VSSE

ROINTSIGIN_SEL ... 18, 19
RUINTSRCT1_EN ..o 20
ROINTSRCT1_EN ..o 20
ROINTSRCI2_EN ..o 20
=N ES (X P = N T 20
=N ES 0720 = N PO 20

RIS YW MO oo 35
RIS YW M1 oo 35
RUISWAP_GB.....ooveeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e 36
RUISWAP_RB-.....ooooeeeeeeeeoeeeeoeeeeeeseeee e 36
RUISWAP_RG ..o eeeeeeeeeeeeeeeee e 36
RUIVS SEL oo eeeeeeeeeee e eeeee e 39
RUKEY_ACK oo 87
RKEY_CLEAR ..o 87
RUKEY DB ..o 87
R_KEY_DEDGE ......coeeeeeeeeeeeeeeeseeeeeseeeeseeeeeeeeeeen 87
R_KEY_LONG_ACK......civeorreemereeeeereeeeeeeeeseeeesen 87
R_KEY_LONG_EN .....coiveeeeeemereeoeeseeeeeeeeeseeeeeeeen 87

R_KEY_LONG_FL

114




BIT1617

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

RKEY_SRC_B4 ...oooeoeeeeeeeeeeeeeeeeseeeeeeeeeeeseeeee 87
R_KEY_STATUS...ooeeeeeeeeeeeeeeeeeeseeeee e 87
== 2 1= T 87
RKEY _TYPE..... oo 87
R_KILL_COLOR ....ooeeereeereeeeeeeeeeeeeeseeeeeeneeee 49, 55
R_KILL_COLOR_VD ...ooveereeerereeeereeeeseeseseeeeeeeee 55
RULCLK_4X oo 25
=30 = N O 24
ROLCLK_POL ..o 24
=0 ) = 24
=3 oY= 30
ROLD_START ..ot eee e 30
R_LINE_CUT MO 44
ROLINE_CUT M1 oo 45
ROLINE_THD oo 60
ROLINE_THD2. oo 60
R_LINEBUF_CKEN ......oveereeeeeeeeeeeeeeeeeeenseesenes e 25
ROLNTCLK_POL ..o eses i 26
R_LN2CLK_POL ...ooeeoreeeereeeereeeereeeeeeeee it oo, 26
R_LN3CLK_POL ..o A i .. 26
R_LNACLK_POL ... ettt g 26
ROLNSCLK_POL ..o eatates e 26
R_LOAD_EN ..ot 21
R_LOAD_TYPE ..o i oeessssesistceereerereeennee Al 21
R_LOWER_BOUND ... teoeeetin oo . 59
R_LTPS_MODE ..o o0 30
R_MASTER DLYIMO oo A0 46
R_MASTER DLYIM ..o ... 46
= V(oI I = VT Y. S 24
R_MCLKEROL .M. M . 24
RMCOLKISEL oo el . 24
R_MCU_DEBUG ........coooveereeeeeeeeeeeeeeeeeeeere 95, 101
R MODE_TYPE ..o 90
R_MODECHG ..o 90
R_MV_DET_CHROMA .....coooveereeeereeeeeeeeeeeeeeree. 69
R_MV_DET_SYNC....ooioeereeeeeeeeeeeeeeeeeeeeseeeeeseeeee 69
R_MV_TYPE_CHROMA .......coooovmmreermrreemmreereree. 69
R_N44360_ AUTOSW........oorveereeeereeeeeeeeesseeeeseeeee 60

R_NOCOR_AUTOSW .....ocveoreeeereereeeeeeeeeesereeeesnens 60
R NOSIG_SEL ...cooeeeeeeeeeeeeeseeeeseeeeeeeeeeseree e 34
ROCLK_TRI. oo 22
R_OEH_END ... At 30
R_OEH_GATE ... iaiedeeeeeeeereeoeeeeeeeeeeeeeseeeesseee 30
R_OEH_START i e b 30
R OS. XP i e 26
SR OISR e A 26
R_OS_XIMMO .. oo 26
ROOSEXT Moo 26
RAOSIXW ... 26
ROOSAYP .o e 26
= OIS 2 T AT 26
RUOS_ YT oo e 26, 29
R_OS_ YW .l Moo 26
R_OSD_LAYERA: . ...ooeeeeeeeeeeeeeeeeeeeseeeeeeeees e 82
R_OSDCIRLEN. ... 84
R_OSBCIK POL ..o 84
R_OUTUDACMAP LB .....oveoreeereeeeeeeeeeeeeeeeeeeeeneee 51
RLOUT DACMAP_SPACE .......coovemereeemeeresereeeernens 51
ROUT SEL ..o 60
R_PAL_SENSITIVE ....cocieeeeeeeeeeeeeeeeeeeeeeeeseeeeeeeee 59
R_PCLK_BASE ...ooveoeeeeeeeeoeeeeeeeeee oo 40
ROPCLK_EN ..o 25
ROPCLK_POL ... 24
ROPCLK_SEL ..o 24
ROPG_EN oo, 95, 100
RUPG_POL ...ooooeeeeoeeeeeeeeeeeeeeeeeeseeees e 95
ROPLL DM _MO .o 88
ROPLL DM M1 oo 88
ROPLL DN MO 88
ROPLL DN M1 oo 88
R_PLL DP_MO...ooeeeeeeeeeeeeeeeee e 88
ROPLL DP_ M1 oo 88
R PLL_EAPLL...... crrs 65
RPLL_HALFCK. f s s - 48
R_PLL_ICPO....... ....§....t..Septembms.q.ms...|...;$.I]...

ROPLL_ICP el

115



BIT1617

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

RUPLL PD oot 88
RUPLL_POR ....ooveeeeeeeeeeeeeeeeeeeeeee e 65
R_PLL RESETN .cooooomreeeeeeeeeeeeeeeeeeeeeeeeessee e 88
ROPLL SEL oo 88
R_PLLDTO_ROL...oooeomieeeeeeeseeeeeeeeeeeeeeeeeeseeeeseeeeee 65
=3 =10 S 95
RPOL BIN ..o 36
=3 =10 I =101V S 27
R_POL_CKVY oo 30
R_POL_EXTBNK....ooeoorveeereeeeeeeeeeeeeeseeeessee e 83
RPOL_FRP....oooeoeeeeeeeeeeeeeeeeeeeee e 30
RPOL_GIN ..o 36
=3 =To I c 01U F 27
ROPOL_IHS oo 39
ROPOL_INT oo 19
=3 =10 I | = SO 86
ROPOL_IVS oo 39
ROPOL._LD oo eses i 30
R_POL_OCLK ..ooveoeeeeeeeeeeeeereeeeeeereeeeesee it oo, 27
R_POL_OFEH ..o AL it . 30
R_POL_OSDCLK ..o ettt g 83
R_POL_OSDHS ....ooveeereeeeeeeeeeeeee s attate e 83
R_POL_OSDVS ....cooveeereedbotbeceeoeeeceeeeeeeeeeeeee. 83
R POL_Q2H ..o i e esssissistceeeeeeereeeenne A 30
R_POL RIN.oooeeeee e 36
R_POL ROUT.....do o o 00 27
R_POL_STH... A e AE00 30
R_POL_STVA oo B 30
R_PRDISAACTX ... taterveeeeeeeereeeeeeree e, 41
R_PREGFIX2 ENRy. ... M . 42
R_PREFEN oo el . 58
SR I=I=E10) o =i 42
R_PRESCX_FILER EN ....ovooireeereereeeeeesseeseseeee 42
R_PRESCX_FILTER ....oveoeeeeeeeeeeeeeeeeeeeeseeeeeseeeee 42
R_PRESCX_FIX...ooveoereeeeeeeeeeeeseeeeeeeeeeesseeeeseeeeee 42
R_PRESCX_OVER .....oooeooreeeeeeeoeeeeeeeeeeesseeeeseeeee 42
R_PRESCX_SHIFT ..o 42
R_PRESCX_START ..cooveeereereeeeeeseeeeeeeeeeseeeeeeeee 42

R_PROTECT_MODE ......cccoiiiiiiiieiieeeee e 29
R_PWMI_DUTY Lot 52
ROPWMA_EN. ..ot 52
R_PWM1_FREQ.. £l i 52
R_PWMI_INV . i e 52
R_PWMT_POL L f e 52
R_PWMT_REE t e 52
R_PWMI_SYNC, e 52
R_PWMARTRE e 22
R_PWM2 _DUTY ..o 52
RAPWIM2TEN. ..o 52
ROPWM2_FREQ........ 00 e 52
ROPWM2_POL ...oiriiiiiae i 52
RIPWM2_REF . e 52
R_PWM2_SYNC ..o 52
R_PWM2_TRIEL: ..o 22
R_PWMBIDUTY ..o 52
ROPWIMBEEN. ... 52
R_PWMB_FREQ........ccciiiiiieeiiii e 52
RUPWM3_POL ... 52
RuLPWM3_REF ..o 52
R_PWM3_SYNC... .ot 53
R_PWMA_DUTY ..o 71
R_PWM4_FREQ........ccciiiiiieiiiie et 71
R_PWM4_POL ....ooiiiiiiiieiiee e 71
R_PWM4_SYNC_EN....coiiiiiiiiiiiieee e 72
R_PWM4_SYNC_SRC ......coeiiiiiiiiiiieee e 72
R_PWMSE_DUTY ..ot 72
R_PWMS_FREQ........cciiiiiiieiiie et 72
R_PWMS_POL ..ot 72
R_PWMS_SYNC_EN....coiiiiiiiiiiiiieee e 72
R_PWM5_SYNC_SRC .....ccoeiiiiiiiiiiieee e 72
R_REG_ADDR .....cooiiiiiiieiiieee e 94, 97, 100
R_REG_CNT .ot 94, 97
R_REG_NUM ....... s
R_REGS_CKEN ..ll... fﬁ%ﬁﬁﬂ# ...... B i T E 5
R_RIN_REN.-.-.-.-. .-.%“-.-.t.-S-eptembeT.J:G-,.2®08-.-|.-.%l]-.-

ROROL_BIN oo

116



BIT1617

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

=3 =X I =10 1U 1 F 27
ROROL_GIN oo 36
=3 =X ]I c 01U} 27
ROROL_RIN oo 36
=3 =X T =11V 2 S 27
=3 =X 10 e = D 22
RORTST SEL oo 28
RORTS2. SEL oo 28
RURTS3_ SEL .eooeeeeeeeeeeeeeeeeeeeeeeeeseee e 28
R_SAT_MODE ..o 49, 55
R_SAT_MODE_VD ..o 55
RUSAT Ut 49, 55
ZIRYN S URY, o 55
RUSAT Voo 49, 55
Z3RCYN SV, OO 55
RUSCX_EN oo 43
R_SCX_FILTER wooooeeeeeeeeeeeeeeeeeeeeeeeeseeeenseeeesesc e 43
RUSCX_START oo eses i 43
RUSCXT_FIX coeoeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeesee it oo, 43
R_SCX1_INCoooeeeeeeeeereeeeeeeeeereee o A i . 43
R_SCXT_SHIFT covoeeeeeeeeeeeeeeeee. ettt e 43
RUSCX2 DEC ..ottt 43
Z3RT0> ¢ =1 S W 43
R SCX2_SHIFT oo i eeesssissssstceeseeeereeenee Al 43
R_SCY_EN_MO...oo o ieeBun oo i, 44
R SCY_EN M1 00 45
R_SCY_FILTEREEN MON... ..o A0 44
R_SCY_FILTER EN.M1 ..o ... 45
R_SCY_FIBTER MO et-eeoeveeeeeeeece B 44
R_SCYAFILTERIMA ..o AR . 45
R_SCY FIX MO.........oooveeere il 44
ROSCYLFIXEMA oo 44
R_SCY_SHIFT_MO oo 44
R SCY_SHIFT M1 ooooooeeeeeeeeeeeeeeeeeeeeseee e 44
R_SCYE_START_MO......civeiereemereeeeeeeeneeeeeeseeee 44
R_SCYE_START M .cooooooieeeeeeeeeeeeeeeeeeeseeeeeseee 44
R_SCYO_START MO ... 44
R_SCYO_START M1 ..o 44

R_SECAM_INVERT ...ooiiiiiiiiiieeeee e 59
R_SECAM_SENSITIVE.......ooiiiiiieeee e 59
R_SECOND_EEPROM .......ooiiiiiiiiiiieieee e 94
R_SECS_AUTOSW. ..l e 60
R_SEL_EVEN...... . e 39
R_SERIAL_CKEN_SEL. .. ..o 94
R_SERIAL DY . e 70
RESIGIN it 90
R_SLICERRTHD ... 56
R_SORT._636 .......oooiiiiiiieiiiieeeeiiee e 39
RASPIVCTRL ..o 95, 101
ROSPIZCTRLL ..o St 95
RASPI_DAC_ADDR ...l 71
R SPI_DAC_CHEGCKER .........cccooiiiiiiiiiiiieeeeee 71
R_SPI_DACATAY........oiiiiiiiiieie e 71
R_SPI_DACIBESYNC ...ttt 71
R_SPI_DACLEN ...t 71
R_SPILDAC LSBi.....ooiiiiiiiie et 71
R_SPIEDAC_RW ..o 71
RUSPI_LOCK ...ttt 96
RuSPIT_EN o 96, 101
R_SPIZ2_EN ..o 96, 101
R_SQP_COUNT ..ottt 69
R_SQP_LMT et 60
R_SQP_LPPI .. 60
R_SQP_SPUP ..ottt 60
R_SRC_SEL ..ot 39
R_SRCT T e 57, 69
R_SRCAZ... e 57, 69
R_SRC2... e 57, 69
R_SRCDET_MODE.......ccoiiiiieiiiie e 57
R_SRGB_4X..cc ittt 70
R_SRGB_EN ... 70, 71
R_SRGB_L_DLY oottt 70
R_SRGB_T_DLY .. s 70
R_SRGB_TRI......lL... fﬁ%ﬁﬁﬂ# ...... BB 2
R_STD_AUTO..... '"':P‘f""t"S'eptembeT‘IG','2®08"'|"'%,]"'

R STD_COUNT .. llieeeoeeeeoeoseeeeoseeeeeeeeeeeeeeeereeeeneens

117



BIT1617

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

R STD_FREQ ...eeeeeeeeeeeeeeee oo 69
RUSTD._MOD...ooeeoeeeeeeeeeeeee e 68
R_STD_OFFO0 ... 60
RUSTD_OFFOT oo 60
R_STD_OFF 10 oo 60
R_STD._PHASE ... 69
R_STD_READY_O...ooieeeeeeieeeeeeeeeeeeeeeeseeeeeseeeee 69
RUSTD._SELD ..o 68
RUSTD._SELT oo 68
ROSTH_END oo 30
RUSTH_SEL oo 30
ROSTH_START oo 30
RUSTV_END oo 30
RUSTV_SEL oo 30
R_STV_SHIFT_CUT oo 31
RUSTV_SHIFT_E oo 31
R_STV_SHIFT O oo 31
R STV_SHIFT_SRC .oooieeoeeeeeeeeeeeeeeeeee e eses i 31
R_STV_SHIFT_TYPE w.eeeoeereeeeeeeeeereeeeeee it oo, 31
R_STV_START oo A i .. 30
ROSW_VER oo ettt g 18
RUSWAP_SRC ....oooeeeeeeeeeeeeeeee oottt 28
ROSWAP_ UVt 40
R_SWAPE_OGB........... 80 eesssseststceeeeeerereeeeeene Al 27
R_SWAPE_ORB ... dll... teeeeauneeeeereeerreesenn . 27
R_SWAPE_ORG .4 o0 27
R_SWAPO_OGBW. el eea 00 27
R_SWAPO_ORBMhn.......comveeeeeeree il 27
R_SWAPQRORG. ... ateeeeeerereneeeeree oo, 27
R_OSWITCH e M. 41,90
R_SWITCGH MODE ...........oo... el 41
RUSXOR e 59
RUSYNC _HCE ..o 56
RUSYNC _HCS oot 56
RUSYNC HPLL oo 56
RUSYNC_HSS ..o 56
RUSYNC_HSYE ..o 56
RUSYNC_HSYS oo 56

RUSYNC_IDEL ..o 56
R_SYNC_LPAD ..o 56
RUSYNC_LPLMT ..ocoooeeeeeeeeeeeeeeeeeeeeeeeeeeeeseeeeneean 56
R_SYNC_PDGAINGM ... 56
R_SYNC_READY @ teeet e cveeeeeeerereeeeeeeeseseeesseens 69
R_SYNC_REN ..o st 22
R_SYNCT CLUAMP .o 63
R SYNOZICLAMP. ... 64
ROSYNGOREN: ... 29
R_SYNCO MODE-.........ooieemoeeeomeeeeeeeeeeeeeeeeseeeeeeee 29
RATCEK BN ... 24
RATCLK POL oo S 24
= XTI = s AT 24
ROTCON_EN oo e 30
R_TCON_RLAEE Moo 30
R TCON_UDM oo 30
ROTESTRATAB ... 33
R_TESTRAT DIR ..o 33
R OTESTPAT G oo 33
RUTESTPAT HV oo 33
RLTESTPAT Qoo 33
R OTESTPAT Reooooeeeeeeeeeeeeeeeeeeeeeeeeeseeeeseeees e 33
R TESTPAT _TYPE ...ooeieeeeeeeoeeeeeeeeeeeeeeeeeeseeeeneens 33
R_THRESHOLD_QAM........cmivemereeeereeeeeeeeeeseeeeeneee 59
R_THRESHOLD_SECAM ......cooreeeereeeeeeeeseseeeeereene 59
R_TIMERO_BASE_MODE-.........ccoovveooreeeeeeerereeerereenne 85
R_TIMERO_EN ..o 85
R_TIMERO_MODE .......coiveeeeeeeereeeeeeeeeeeeeeeseeeeeeeee 85
R_TIMERO_VAL....oeeoeeeeeeeeeeeeeeeseeeeeseeeeeee e 85
R_TIMER1_BASE_MODE-.........oooveeeoreeesrreerereessrnens 85
=3 11V 1= T = N 85
R_TIMERT_MODE ....ocveoveeeeeeeeeeeeeeeeeeeeeeeeeeseeeeneens 85
R_TIMERT VAL ..o 85
R TOUT_REN ... eeeeeeeeseeeeseens 22
R_TOUT TRI.........

R_TWSI_DET_IN.

R_TWSI_DET M

R_TWSI_DET_OU

118




BIT1617

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

R_TWSI_DET_VALUE «...coovrveemeeeeeeeeeeeeeseeee 95, 101
R_OTWSI_SEC ....eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeseeeee e 95, 101
R_TWSI_SEC_SLAVE ....ccoovveemreemereeeereereeene 95, 101
R_OTWSI_SLAVE ... 94, 95, 101
ROUDLY_VD oot 55
=0T TRV 55
ROUNSHARP_EN.....ooooeeeeeeeeeeeeeeee e 48
R_UNSHARP_EN_VD.....cosioeoeeeeeeeneeeeeeeeseseeeeseee 54
R_UNSHARP_THD ... 48
R_UNSHARP_THD VD ... 54
ROUNSHARP_ VAL ... 48
R_UNSHARP_VAL VD ....covooeeeerereeeeeeeeeseeeesee 54
R_UPDN_SEL_MO ..o 44
R_OUPDN_SEL_ M1 oo 44
R_UPPER_BOUND......ccoovveeeeeeeeeeereeeeeeeeeeeseeeesee 59
=3V 0] Y IE] = H 31
ROVCOM_SHIFT oo eeseeeeeee e 30
ROVCOM_TYPE ..o eesssaie 31
ROVD_PATH oooeveeeeeeeeeeeeeeeeeeeeeeeeeeesee it oo, 36
R VDCLK_SEL oo AL it .. 25
ROVDLY VDo ettt et 55
ROVGAIN_VD ..ottt 55
R VISUAL TYPE ...t 39
R_VNOISE_MODE....... &80 eesssssesistceeeeeerereeennnn 56
R_VP_ERR2_EN...... o oo oo . 19
R VTRC ool 0 56
R_WO_CYCLE. AW e ea F00 78
ROWO_EN... e i 78
ROWO_FADE ... ttatenreeeeeeeereneereneen e, 78
R_WO_FFRI"CORv...........coveeeeree MR . 78
R WO FERFH e e, 78
ROWOBFRICSEL ... 78
ROWO_FFRIV oo 78
ROWO_ FMIRX oo 78
ROWO_ FMIRY oo 78
ROWO_ H oo 73
ROWO_INDEX_E oo eeeeeeeeee e 78
ROWO_INDEX_S .o eeeeeeeeeeeeeeeeesee e 78

ROWO_ MULX ¢ 78
ROWO_ MULY oo 78
ROWO_SPCY oo 78
R_WO_VANISH_ DIR M. 78
R_OWO_VANISH_ LN raeedeeeeeeeeeeeeeeeeeeseseeeeeseens 78
ROWOLW e oo e 73,78
ROWO WO e e 78
ROWO WERLB .o 78
ROWO MWERI BLEN ... 78
ROWORWFRIEN ..o 78
RAWODVYERI FADE ... 78
ROWOLIWFRI G oo e 78
RO WFRI H .eooeeveooaeteeeeeeee e 78
ROWO_ WFRIL R e 78
ROWO_ WERIBV oo 78
ROWO_ WMIRKE ..o 78
ROWO WIMIIRY ...ccoovooeeeeeeeeee e 78
ROWOBK @ 73
=3 2 73
ROWA CYCLE oo 79
RuWT EN oo 79
ROWT_FADE ..o 79
ROWT_FFRIH oo 79
ROWA_FFRISEL oo 79
ROWT_FFRI V.o 79
ROWA_FMIRX oo 79
ROWT_FMIRY oo 79
ROWT_FRI_COR ..o 79
=3 AT 73
ROWA_INDEX_Eeoooeeoeeeeeee e 79
ROWA_INDEX_S..ooeeoeeeeeeeeseeeeeeeeeeeeeeeeeeee e 79
ROWA_MULX ¢ 79
ROWA_MULY oo 79
ROWT_SPCY oo 79
R_W1_VANISH DR 79

RWI_VANISH LN s s - 9
R_W1_W sasssasasaaas .-.%“-.-.t.-S-eptembe.rﬂ:G-,.2®08-.-|.-.¥|?’ 9
ROWA WDLY oo oo 9

DCC CONTROLLED

119



BIT1617 10-Bit Digital Video Decoder with OSD and T-CON

ROWT WFRL B oo 79
ROWT_WFRIBLEN ..o 79
ROWT WFRILEN. ..o 79
ROW1_WFRI_FADE ... 79
ROWT WFRL G 79
ROWT WFRIL H oo 79
ROWT WFRL R oo
ROWT WFRILV e
ROWA WMIRX ..o
ROWT WMIRY oo
ROWT X oo
=3V A T
ROW2 CYCLE oo
=3V
ROW2_ FADE ..o \ R_WDT_SE
R_OW2_ FFRI_COR .....coooveeeeeeeeeeeeeeeeeeeeeeesee e R_WHITE_Q ..................................................... 48
ROW2 FFRIH oo . R_WHITWART ..................................................... 48
ROW2_ FFRI_SEL ..o : ROWPEEN ..o, 96, 100
ROW2_ FFRIV oo : SEL et 24, 94
ROW2 FMIRX e A i 80  ROYAAUTO oo 60, 61
ROW2 FMIRY oo et G = TN 60
ROW2 Hoeoeoeeeeeeeeeeeeeeeeeeeeeeeeeeveenssistatiieteeseneeeenn 73 R IR YD SEL oo 61
SRV 1N[o]=> G = W (X @ 2 R 0 7222 001 = F OO 49
R_W2_INDEX_S........... Y ... y B O = 66
R_W2_MULX............ : YDEL e 58
R_W2_MULY....... g 4 R_OYPYOREF13_EN ..o 61
R_W2_SPCY... =G L= 1= = = NN 66
R_W2_VANI ROYREFC_EN ..o 61
R_W2_VANISH LN R_ZEROT_EN ..o 27
R_W2 =A== Lo 3 =] 27
R_

a N

MEFHF BITEK

%e | September 16, 2008 | ﬂ;u]

DCC CONTROLLED J
N~ 2.
120 BITEK




