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1

General Description
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Features

General:

* No external memory required

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

* Fully programmable static gain or automatic gain control (AGC) 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

* L-lock system clock frequencies

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

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

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

* Accepts NTSC (J, M, 4.43), PAL (60, B, D, G, H, I, M, N), and SECAM (B, D, G, K, K1, L) video signal

* User programmable luminance peaking or aperture correction

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

* PAL delay line for correcting PAL phase errors

* Multi-standard VBI-data slicer including closed caption

* MV copy protection detection

* YUV to RGB color space converting

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

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

* Embedded brightness, contrast, sharpness and gamma correction

* Embedded Skin-Tone and CTI

* Embedded programmable OSD for user Interface

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

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

* Embedded IR remote control decoder

Input:
* 3 analog inputs, internal analog source selectors, e.g. CVBS x 3 or Y/C x 1 or (Y/C x 1 and CVBS x 1) or
YPbPr (480i or 576i)
» 3 of 8-bit digital video input ports (R,G,B)
¢ HSYNC/VSYNC Input x 1
* Clock Input x 2
e 24-bit RGB/YUV input up to 856MHz
¢ 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
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* Programmable RGB input port order and pin order
» 5V tolerance input pads support 5V/3.3V interface

Output:
* 4x8 Bits digital output ports (R,G,B,T)
* Programmable RGB output port order and pin order
* Maximum output pixel frequency 85MHz@ digital output
* Support inverse and frequency adjustment for LCD panel clock
* Support programmable H/V sync. for LCD panel
* Support programmable TCON for LCD panel
* Support Delta and Stripe types LCD panel
* Free-run Synchronization mode if sync signal disappeared

Interface:

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

OSD:

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

* 48 user download fonts

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

* Fringe font attribute

* Transparent overlay for OSD windows

e Support external OSD interface

Power Management:

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

Package:
* LQFP 128 pins
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3 Order Information
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5 Pin Definition
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Figure 5-1 Pin Configuration
Table 5-1 BIT1612 Pin Definition
Pin Name Pin # | Pin Type Function Description Pad Type
Monitor Internal Bias Current Generation or
IBEXT 1 AlIO .
External Bypass for Use with Some Test Mode
Output for Decoupling or Bypass of
VREFP 2 AIO - pling or Byp
Positive Internal Reference Voltage
Output for Decoupling or Bypass
VCM 3 AIO P ping or=yp
Common Mode Voltage
Output for Decoupling or Bypass of
VREFN 4 AIO - Ping or 5yp
Negative Internal Reference Voltage
AGND 5 AG33 |Analog Ground and Reference Generators
Output for Decoupling or Bypass of
VBG 6 AIO P pling or Syp
Band-Gap Voltage
VCMC 7 Al Chroma Channel PGA Negative Reference Input
AIN2 8 Al |ADC 2 Input (Y / CVBS)
AVDD 9 AP33 |AFE ADC Power (3.3V)
AGND 10 AG33 |AFE ADC GND (3.3V)
4 [Si
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ROUTO 11 O ROUTI[1] / ~VCOM / Raw Data[0] / GPOI0] POT8
ROUT1 12 @) ROUTI[2] / ~Q2H / Raw Data[1] / GPO[1] POT8
VDD33 13 P33 |IO Power (3.3V)

ROUT2 14 6] ROUTI3]/ STV2 / Raw Data[2] POT8
ROUT3 15 O ROUTI[4]/ STV1 / Raw Data[3] POT8
ROUT4 16 O ROUT[5] / CKV / Raw Data[4] POT8
ROUT5 17 O ROUT[6] / FRP / Raw Datal[5] POT8
GND33 18 G33 |IO GND (3.3V)

ROUT6 19 O ROUT[7]/ LD / Raw Data[6] POT8
ROUT7 20 O ROUT[8] / VCOM / Raw Data[7] POT8
VDD18 21 P18 |Core Power (1.8V)

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

GOUT2 25 O GOUT[3] / OEH / Raw Data[10] POT8
GOUT3 26 O GOUTI[4] / STH2 / Raw Data[11] POT8
GOUT4 27 O GOUTI5] / STH1 / Raw Data[12] POT8
VSS18 28 G18 |Core GND (1.8V)

GOUT5 29 O GOUTI6] / Raw Data[13] / CPH1 POT8
GOUT6 30 O GOUT(7] / Raw Data[14] / CPH2 POT8
GOUT7 31 O GOUTI8] / Raw Data[15] / CPH3 POT8
GND33 32 G33 |IO GND (3.3V)

VSS18 33 G18 |Core GND (1.8V)

BOUTO 34 O BOUT[1] / UD / Raw Data[16] / GPO[4] POT8
BOUT1 35 O BOUT[2] / RL / Raw Data[17] / GPOI5] POT8
BOUT2 36 O BOUT[3] / VCOM_SEL / Raw Data[18] POT8
BOUT3 37 O BOUT[4] / Raw Data[19] / SPI_CS POT8
BOUT4 38 O BOUT[5] / Raw Data[20] / SPI_DO POT8
BOUT5 39 O BOUT[6] / ~OEH / Raw Data[21] / SPI_CK POT8
BOUT6 40 O BOUT[7] / ~CKV / Raw Data[22] POT8
BOUT7 41 o] BOUTI8] / ~LD / Raw Data[23] POT8
VDD33 42 P33 |10 Power (3.3V)

OCLK 43 (0] Clock Output POT16
SRGB_D0 44 ¢} Serial RGB[0] / GPO[0] POT4
SRGB_D1 45 ¢} Serial RGB[1] / GPO[1] POT4
SRGB_D2 46 O Serial RGBJ[2] / GPO[2] POT4
SRGB_D3 47 O Serial RGBJ[3] / GPO[3] POT4
SRGB_D4 48 O Serial RGB[4] / GPO[4] POT4
SRGB_D5 49 O Serial RGBI[5] / GPO[5] POT4
SRGB_D6 50 O Serial RGBI[6] / PWM2 POT4
SRGB_D7 51 O Serial RGB[7] / PWM3 POT4
SRGB_D8 52 O Serial RGBI[8] / SPI_CK POT4
GND33 53 G33 |lO Power (3.3V)

SRGB_CLK 54 O DAC CLOCK POT4
SRGB_CS 55 O BIT1690_INF.CS / SPI_CS POT4
SRGB_DIO 56 10 BIT1690_INF.DIO / SPI_DO PB4
TOUTO 57 1/0 KEY[0] / STH2 / Raw Data[24] PBCUS8
TOUT1 58 1/0 KEY[1]/ STH1 / Raw Data[25] PBCU8
VDD33 59 P33 |IO Power (3.3V)

TOUT2 60 1/0 KEY[2] / STV2 / Raw Data[26] PBCU8
TOUT3 61 1/0 KEY[3] / STV1 / Raw Data[27] PBCU8
TOUT4 62 I/0 KEY[4] / VCOM_SEL / Raw Data[28] PBCUS8
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
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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] PBCU8
RTS3 70 O Multi — Function Output POT8
RTS2 71 (0] Multi — Function Output POT8
RTS1 72 (0] Multi — Function Output POT8
VDD33 73 P33 |IO Power (3.3V)

PWM1 74 (0] PWM1 / GPO[6] POT16
PWM2 75 (0] PWM2 / GPO[7] POT16
RINO 76 [ RIN[1] / KEY[0] PICD
RIN1 77 [ RIN[2] / KEY[1] PICD
RIN2 78 [ RIN[3] / KEY[2] PICD
RIN3 79 [ RIN[4] / KEY[3] PICD
VSS18 80 G18 |Core GND (1.8V)

RIN4 81 | RIN[5] / KEY[4] PICD
RIN5 82 [ RIN[6] / KEY[5] PICD
RING6 83 | RIN[7] / KEY[6] PICD
RIN7 84 | RIN[8] / KEY[7] PICD
GINO 85 | GIN[0] / EXT_OSD_R PICD
GIN1 86 | GIN[1]/ EXT_OSD_G PICD
GIN2 87 | GIN[2]/ EXT_OSD_B PICD
GIN3 88 | GIN[3] / EXT_OSD_Blank PICD
VDD18 89 P18 |Core Power (1.8V)

GIN4 90 10 GIN[4] / EXT_OSD_HS PBCD4
GIN5 91 10 GIN[5] / EXT_OSD_VS PBCD4
GING 92 10 GIN[6] / EXT_OSD_CLK PBCD4
GIN7 93 | GIN[7]/ VPG_In PICD
HSYNC 94 [ HSYNC Input / KEY[1] PICD
VSYNC 95 | VSYNC Input / KEY[0] 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 | Test Mode PID
ICLK1 100 [ Clock 1 Input PIS
SRST 101 | System Reset, Low Active PIU
OP5 102 | Option[5] PIU
OP4 103 | Option[4] PID
OP3 104 10 SDAZ2 / Slave Address|[1] PB4
OP2 105 10 SCL2 / Slave Address[0] PB4
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

0OSCO 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] / KEY _IN[0] PICU
BIN1 115 [ BIN[1] / KEY_IN[1] PICU
BIN2 116 | BIN[2] / KEY_IN[2] PICU
BIN3 117 | BIN[3] / KEY_IN[3] PICU
BIN4 118 | BIN[4] / KEY_IN[4] PICU
BIN5 119 | BIN[5] / KEY_IN[5] PICU
BING 120 | BIN[6] / KEY_IN[6] PICU

BITEK



BIT1612

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

BIN7 121 | BIN[7] / KEY_IN[7] | PICU
AGND 122 AG33 |AFE GND (3.3V)

AVDD 123 AP33 |AFE Power (3.3V)

AIN11 124 Al ADC 1 Channel 1 (Pb/CVBS)

AIN12 125 Al ADC 1 Channel 2 ( Pr/ CVBS)

VCMY 126 Al Luma Composite Channel PGA Negative Reference Input
AGND 127 AG33 |AFE Band Gap GND (3.3V)

AVDD 128 AP33 |AFE Band Gap Power (3.3V)

Table 5-2 PAD Type Definition
Pad Type Function
POT4 Controllable Tri-state and 4mA Output Pad Type
POT8 Controllable Tri-state and 8mA Output Pad Type
POT16 Controllable Tri-state and 16mA Output Pad Type
PICD Controllable Pull-Down Input Pad Type
PB4 No Pull-Up and Pull-Down Input and 4mA Output Bidirectional Pad Type
PIU Pull-Up Input Pad Type
PID Pull-Down Input Pad Type
PIS Schmitt Trigger Input Pad Type
PBCU4 Controllable Pull-Up Input and 4mA Output Bidirectional Pad Type
PBCU4 Controllable Pull-Up Input and 8mA Output Bidirectional Pad Type
PBCD4 Controllable Pull-Down Input and 4mA Output Bidirectional Pad Type
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6 Functional Description

6.1 Version Control
BIT1612 [* B R HIRIAY # ¥V iy 4 Y@ Ryat Register [SE045 A+ R0 - ﬁ'ﬁ%}a Register ﬁ%*ﬁﬂ

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 OxAC
[7:5] Product Group
R SW_VER 0x001 RW 8 |Software Version Control 0x00

6.2 Interrupt Function
BIT1612 Interrupt Functionf {1 INT Pin (L #|Pin 72~ Pin 71 #IPin 70> R_RTSx_SEL = 0x0B) [=f}Interrupt
Trigger Output (ﬁ%i&%“&m Special Output Setup™ | &) » FE IRegisterFl‘l%*fE?T"aEdge or Level trigger
output Fif,’LeveI Triggerf = i F%"J\L_’E.T'LHigh or Low Active - ¥, tiEdge Triggerfi§ [l f F%{L_’?@Falling or Rising Active
o Hl Interruptiﬁ%ﬁﬁﬂjf gﬂﬂ?}% (FLAG - ACK and MASK) » ’#T%ﬁﬁ%%%ﬁgure 6-1 - BIT1612 #{ 8 {fInterrupt
Flags #1112 i Interrupt Sourcesr??ﬁ‘if:%PK % Table 6-2 » ﬁIF}}%RegistersI%’éﬁ%*ﬁ Table 6-3 #[ Table 6-4 -

Table 6-2 Interrupt Source and Flags
Interrupt Source | Bit Function

_ Active when Input HSYNC Has Some
R_INTSIGIN_SEL (0x0FBI[5]) = 0 Changes in 2047 XCLKs
Active when Video Decoder Lock
Selected Source (HLCK & SYNC_RDY
& STD_RDY & AGC1_RDY &
AGC2_RDY) (see Table 6-4)
Active when Input HSYNC Has No
Change in 2047 XCLKs
Active when Video Decoder Un-Lock
Selected Source (HLCK & SYNC_RDY
& STD_RDY & AGC1_RDY &
AGC2_RDY) (see Table 6-4)
Active when Input VSYNC Variation
Larger than 8 HSYNCs
Active when Video Decoder FIDT
(50Hz/60Hz) Changes
Active when Selected VSYNC Falling Edge Occurs

R_HASSIG_FLAG | 0
R_INTSIGIN_SEL (0xOFB[5]) = 1

R_INTSIGIN_SEL (0xOFB[5]) = 0

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

R_INTMODECHG_SEL (0xOFB[6]) = 0

R _MODE_FLAG | 2
R_INTMODECHG_SEL (0xOFB[6]) = 1

R_VSYNC_FLAG 3 |R_INTVS_POL (0x005[4]) =0 VSYNC Normal
R_INTVS_POL (0x005[4]) = 1 VSYNC Invert
R_INT_ERRSEL (0x006[4]) = 0 Active when Timer 0 Overflow
R _ERROR1 _FLAG| 4 i i
. _ R_INT_ERRSEL (0x006[4]) = 1 Active when Line Buffer Error Type 1
Occurs
R_INT_ERRSEL (0x006[4]) = 0 |Active when Timer 1 Overflow
VP i i
R_ERROR2_FLAG| 5 R_INT_ERRSEL (0x006[4]) = 1 g‘;t(':‘;fs""he" Line Buffer Error Type 2
VD |From SRC2 (AIN2) or SRC12 (AIN12) or SRC11 (AIN11) (see Table 6-4)

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

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

Mnemonic Address | R/W |Bits Description Default
Interrupt Flag
R_INT_FLAG 0x002[7:0]| R 8 |0: Nothing -
1: Interrupt Event Occurs
Interrupt MASK (see Figure 6-1)
R_INT_MASK 0x003[7:0] | RW | 8 |0: Interrupt Mask Off (Enable Interrupt) 0x00
1: Interrupt Mask On (Disable Interrupt)
Interrupt ACK (see Figure 6-1)

R_INT_ACK 0x004[7:0] | RW | 8 |0: Clear Interrupt Flag and Disable Interrupt 0x00
1: Enable Interrupt
Interrupt TYPE

R_INT_TYPE 0x005[0] RW | 1 |0: Level Type 0
1: Edge Type

Interrupt Polarity

0: High Level Active (Level Type)
R_POL_INT 0x005[1] RW | 1 |0: Rising Edge Active (Edge Type) 0
1: Low Level Active (Level Type)
1: Falling Edge Active (Edge Type)
Interrupt Vector[0] and Vector[1]
Source Selection

R_INTSIGIN_SEL OxOFB[5] | RW | 1 0- From VP 0
1: From VD
Interrupt Vector[2] Source Selection
R_INTMODECHG_SEL|0xOFB[6] | RW | 1 |0: From VP 0
1: From VD

Interrupt Vector[3] Source Selection

00: VSYNC from Input VSYNC Source

01: VSYNC from Output VSYNC Source

10: VSYNC from VD VSYNC Source

11: VSYNC Source Active when TWSI
Detection Occurs.

Interrupt Vector[3] Polarity Selection

R_INTVS_POL 0x005[4] RW | 1 |0: Normal 0

1: Invert

Interrupt Vector[5] VP Error Source Enable

R_VP_ERR2_EN 0x006[3] RW | 1 |0: Disable 0

1: Enable

Interrupt Vector[4] and Vector[5]

Source Selection

R_INT_ERRSEL 0x006[4] RW | 1 0: From Timer Overflow 0

1: From Line Buffer Error

Line Buffer Error Detection Selection

R_INT_VSSE 0x005[3:2] | RW | 2

00

R_ERROR_TYPE 0x006[5] RW | 1 |0: ODD Field 0
1: EVEN Field
IHS Pulse Width Selection

R_IHSPS_SEL 0x04D[7] | RW | 1 |0: Type O 0
1: Type 1

Table 6-4 Video Decoder Lock Source for Interrupt Selection

Mnemonic Address | R/W |Bits Description Default

HLCK Detection Enable

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

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

AGC1 Ready Detection Enable
R_INTAGC1_EN OxOFB[3] | RW | 1 |0: Disable 0
1: Enable

AGC2 Ready Detection Enable
R_INTAGC2_EN O0xOFB[4] | RW | 1 |0: Disable 0
1: Enable

SRC2 (AIN2) Detection Enable
R_INTSRC2_EN 0x006[0] RW | 1 |0: Disable 0
1: Enable

SRC12 (AIN12) Detection Enable
R_INTSRC12_EN 0x006[1] RW | 1 |0: Disable 0
1: Enable

SRC11 (AIN11) Detection Enable
R_INTSRC11_EN 0x006[2] RW | 1 |0: Disable 0
1: Enable

MV Detection Enable
R_INTMV_EN 0x006[6] RW | 1 |0: Disable 0
1: Enable

CC Detection Enable
R_INTCC_EN 0x006[7] RW | 1 |0: Disable 0
1: Enable

R_INT_FLAG

R_INT_ACK R_INT_MASK

FF

Interrupt
Control

—INT

-1
Interrupt—___ :
Source I

Figure 6-1 Interrupt Function Block
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6.3 Double Buffer

BIT1612 7 Scaling Factor (0x05F~0x061,0x067) #[Display Windows Setup (0x052~0x057) #{ Double
Buffer Register » i {i ?ﬁ[ﬁj E'J?{%iﬁﬁﬁegistersﬁ’” Parallel Update » X ﬁ'%&%ldﬁﬁ%éﬁ% Figure 6-2 » PFE'EF%J
Registers?{gﬁ?%ﬂ Table 6-5 »

VSYNC

R_LOAD_EN
(0x00C[5])

Register Table

— D |

DO

Double Buffer Regs

Ty
e

MUX

» DI

LOAD

DO

—

R_LOAD_TYPE (0x00C[6])

Figure 6-2 Double Buffer Function

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

Double Buffer Load Enable

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

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

11
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6.4 Pad Type Setup
BIT1612 fijtI 1 PAD [f ?tt: Tri-State fiijt ! » [y * i PAD iy 3% il £ [* | . Pull-Up or Pull-Down &=
LR > 11 Registers ST

Table 6-6 Output Tri-State Control Register
Mnemonic Address | R/W | Bits Description Default
R_ROUT_TRI 0x007[0] | RW 1 |ROUT Port Tri-State Enable 1
R_GOUT _TRI 0x007[1] | RW 1 |GOUT Port Tri-State Enable 1
R_BOUT_TRI 0x007[2] | RW 1 |BOUT Port Tri-State Enable 1
R_TOUT_TRI 0x007[3] | RW 1 |TOUT Port Tri-State Enable 1
R _OCLK_TRI 0x007[4] | RW 1 |OCLK (43) Pin Tri-State Enable 1
R PWM1_TRI 0x007[5] | RW 1 |PWM1 (74) Pin Tri-State Enable 1
R PWM2_TRI 0x007[6] | RW 1 |PWM2 (75) Pin Tri-State Enable 1
SRGB Port Tri-State Enable
R_SRGB_TRI 0x007[7] | RW 1 1 Tri-State, 0 3Normal 0
Table 6-7 Pad Pull Up or Down Control Register
Mnemonic Address | R/W | Bits Description Default
R _BIN_REN OxOFDI[7:0]| RW | 8 |BIN[7:0] Port Pull-Down Resistance On/Off 0x00
R_TOUT_REN OxOFE[7:0]| RW | 8 |TOUT[7:0] Port Pull-Up Resistance On/Off OxFF
R_RIN_REN OxOFF[0] | RW 1 |RIN[7:0] Port Pull-Down Resistance On/Off 0
R_GIN_REN OxOFF[1] | RW 1 |GIN[7] Pin Pull-Down Resistance On/Off 0
R_GIN1_REN OxO0FF[2] | RW 1 |GIN[6:0] Port Pull-Down Resistance On/Off 0
R_SYNC_REN OXOFF[3] | RW 1 HSYNC/VSYNC Pins Pull-Down Resistance 0
On/Off
IR (Pin 113) Pin Pull-Down Resistance On/Off
R_IR_REN OxOFF[4] | RW 1 13 Off. 0 >0n 0
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6.5 GPO (General Purpose Output) Function
BIT1612 [‘Jﬁﬂ?ﬁ#ﬁ 8 [HGPO Register controlﬁf' L~ ER ST I E FEHigh Level ~ Low Level ~ Tri-State#[IStatus
PUFEEE o H ﬁ'%&Regis’ters?%ﬁﬁ‘%% Table 6-8 #[I Table 6-9 -

Table 6-8 General Purpose Output Register
Mnemonic Address | R/W |Bits Description Default
GPO Port Enable
R_GPO_SEL 0x008[7:0] | RW | 8 |0: Disable 0x00
1: Enable
GPO Port Type
R_GPO_TYPE 0x009[7:0] | RW | 8 |0: Normal OxFF
1: Tri-State
GPO Port Value
R_GPO_REG O0x00A[7:0] | RW | 8 |0: Low Level 0x00
1: High Level

Table 6-9 General Purpose Output Pads Setup Table

GPO Pin Name/ No. Output Pin Register Recommended Setting
GPOI0] SRGB_D0(44) |[R_GPO_OUT (0x13C[5]) =1
GPOI[1] SRGB_D1(45)|R_GPO_OUT (0x13C[5]) = 1
GPO[2] SRGB_D2(46) |[R_GPO_OUT (0x13C[5]) = 1
GPO[3] SRGB_D3(47)|R_GPO_OUT (0x13C[5]) = 1
GPO[4] SRGB_D4(48) |[R_GPO_OUT (0x13C[5]) = 1
GPO[5] SRGB_D5(49) [R_GPO_OUT (0x13C[5]) = 1
GPOI6] PWM1(74) |R_GPO_SEL[6] =1
GPO[7] PWM2(75) |R_GPO_SEL[7] =1
GPQOI[0] ROUTI0](11) |R_GPO_SELJ[0] = 1
GPOI[1] ROUT[1](12) |R_GPO_SEL[1] =1
GPO[2] GOUT[0](22) |R_GPO_SEL[2] =1
GPO[3] GOUT[1](23) |R_GPO_SEL[3] =1
GPO[4] BOUT[0](34) |R_GPO_SEL[4] =1
GPO[5] BOUT[1](35) |R_GPO_SEL[5] =1

6.6 System Enable and Reset
BIT1612 i) {91 #ISRST PIN (Pin 101) fij * ~ {16 [XCLK CyclesfiuLowg# » BIT1612 ki
Reset [fil%]Power On E?jflﬂ}fiﬁgé o ﬁ'%&ﬂ’%ﬁ%%ﬂ Figure 6-3 -

Reset Pulse must be longer than 16 XCLK cycles

RESET p |
PIN

Figure 6-3 Hardware Reset Waveform
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6.7 Clock Domain Systems
BIT1612 PJWE"}E' (i# Clock Domain :
. PCLK Domain: Source Clock
. LCLK Domain: Output Clock
. XCLK Domain: System Clock
. MCLK Domain: Image Clock
5. TCLK Domain: Panel Clock
ﬁﬁ%Registers?éﬁ%% Table 6-10 -

A WON -

= HHZH ¢ XCLK Domain #fik 4 F1 = LCLK Domain {% -

Table 6-10 Clock Domain System Register

Mnemonic Address | R/W |Bits Description

Default

XCLK Domain Clock Source Selection

R_XCLK_SEL 0x00B[6:4] | RW | 3 |55 K = OSCCLK / (2AR_XCLK_SEL)

000

TCLK Domain Clock Source Selection

000: PLLCLK

001: OSCCLK

R_TCLK_SEL Ox00C[2:0] | RW | 3 [ o~ K

001

011: ICLK2

1xx: VDCLK

TCLK Domain Polarity

R_TCLK_POL 0x00C[3] | RW | 1 |0: Normal.

1: Invert.

TCLK Domain Enable

R_TCLK_EN 0x00C[4] | RW | 1 |0: Disable.

1: Enable.

LCLK Domain Clock Source Selection

00: Normal Clock (Freq. equals to LCLK)

R LCLK SEL 0x00D[5:4] | RW | 2 |01: Phase 1 Clock (Freq. equals to LCLK/3)

10

10: Phase 2 Clock (Freq. equals to LCLK/3)

11: Phase 3 Clock (Freq. equals to LCLK/3)

LCLK Domain Polarity

R_LCLK_POL 0x00D[6] | RW | 1 [0: Normal

1: Invert

LCLK Domain Enable

R_LCLK_EN 0x00D[7] |RW | 1 |0: Disable

1: Enable

R_MCLK_SEL OX00E[1:0] | RW | 2 MCLK Domain Clock Source Selection

MCLK = PCLK / (R_MCLK_MODE+1)

01

MCLK Domain Polarity

R_MCLK_POL 0x00E[2] RW | 1 |0: Normal

1: Invert

MCLK Domain Enable

R_MCLK_EN 0x00E[3] RW | 1 |0: Disable

1: Enable

PCLK Domain Clock Source Selection

01: ICLK2

00

1x: VDCLK

PCLK Domain Polarity

R_PCLK_POL 0xO00E[6] RW | 1 [0: Normal

1: Invert

R_PCLK_EN 0x00E[7] |RW | 1 |PCLK Domain Enable

0: Disable

14
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1: Enable

R_DACCLK_EN

0x00BI[2]

RW

DAC Clock Domain Enable

0: Disable

1: Enable

R_DACCLK_POL

0X00B[3]

RW

DAC Clock Domain Polarity

0: Normal

1: Invert

R_LCLK_4X

0Xx00BI[7]

RW

LCLK x 4 Enable

0: Disable

1: Enable

R_LINEBUF_CKEN

0x00D[1]

RW

LINEBUF Clock Enable

0: Disable

1: Enable

R_REGS_CKEN

0x00D[2]

RW

Registers set Clock Enable

0: Disable

1: Enable

R_VDCLK_SEL

0x00D[3]

RW

VD Clock Domain Clock Source Selection

0: From 27MHz

1: From 13.5MHz

R_AFEBUF_SEL

0X00F[6]

RW

AFE Buffer Clock Domain Clock Source Selection

0: From DVPCLK.

1: From AFECLK

R_AFEBUF_POL

0X00F[7]

RW

AFE Buffer Clock Domain Polarity

0: Normal

1: Invert

R_AFECLK_SEL

O0xO0O0F[4]

RW

AFE Clock Domain Clock Source Selection

0: From 27MHz

1: From 13.5MHz

R_AFECLK_POL

0X00F[5]

RW

AFE Clock Domain Polarity

0: Normal

1: Invert

R_AFECLK_EN

0X00F[3]

RW

AFE Clock Domain Enable

0: Disable

1: Enable

R_DVPCLK_SEL

0X00F[1]

RW

DVP Clock Domain Clock Source Selection

0: From PLL

1: From OSC

R_DVPCLK_POL

0X00F[2]

RW

DVP Clock Domain Polarity

0: Normal

1: Invert

R_DVPCLK_EN

0X00F(0]

RW

DVP Clock Domain Enable

0: Disable

1: Enable

R_CLK27_POL

OXOEF[0]

RW

CLK27 Domain Polarity

0: Normal

1: Invert

R_CLK27_EN

OXOEF[1]

RW

CLK27 Domain Enable

0: Disable

1: Enable

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

15

BITEK



BIT1612

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

Line Buffer Clock 3 Polarity
0: Normal 0
1: Invert

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

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

R_LN3CLK_POL |0xOF7[2] |RW | 1

R_LN2CLK_POL |0xOF7[1] |RW | 1

R_LN1CLK_POL |0xOF7[0] |RW | 1

6.8 Panel Timing Setup
BIT1612 [ 5 [j[l& $5fAuto Switchﬁfr?{gp%%gﬁ > 55 fiMode 0/1 it FIE - /HiPanel Timing?ﬂel’@ » ELA
%?@Registerﬁ%ﬁ@% Table 6-11 || » +{1%5Pjed ITHW’%%%% Figure 6-4 -

Table 6-11 Panel Timing Setup Register
Mnemonic Address R/W | Bits Description Default
R_OS_XP 0x013[0], 0x010[7:0] | RW | 9 |HSYNC Pulse Width 0x010
R _OS XS 0x013[1], 0x011[7:0] | RW 9 |Active Window Horizontal Start Position 0x020
R OS xw  |2X01306:41 RW | 11 |Active Window Horizontal End Position 0x200
0x012[7:0]
0x016[2:0], Horizontal Total Length on Auto Switch
R_OS_XT_MO0 OX014[7:0] RW | 11 Mode 0 0x326
0x016[6:4], Horizontal Total Length on Auto Switch
R_OS_XT_M1 OX015[7:0] RW | 11 Mode 1 0x29D
R OS_YP 0x017[7:0] RW | 8 [VSYNC Pulse Width 0x02
R_OS_YS 0x018[7:0] RW 8 |Active Window Vertical Start Position 0x05
R_OS_YW 0x01B{1:0], RW | 10 [Active Window Vertical End Position 0x0F0
0x019[7:0]
0x01BJ[3:2], .
R_OS_YT 0X01A [7:0] RW | 10 [Vertical Total Length O0x0F4
(0,00 H L]
HSYNC Output
| | RLOS_XP
I:{ - gz' b S
= Blank Range g
8 S e
n:I
S
1%} o
. c S, o
Panel Active Window @ o
_——_——] e ——_—
| |
] I R, ¥ _
’:l H | |
R_0s_xsl |
I, o I
I" R_OS_XW f |
| |
VSYNC Output « N
I R_OS_XT_Mo0 I
R_OS_XT_M1

Figure 6-4 Panel Timing Setup
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6.9 Output Data Path

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

BIT1612 Fl‘éﬁ[’%ﬁ&".EUData BussJ Hliftinvert + Rotate#1SwapfuiZE! » ¥ ﬁlr%;E,JRegisters%iﬂu_’
Table 6-12 > TE'%T,%“B&F&Q%‘]'F%%% Figure 6-5 -

f

ﬁiﬁé

Table 6-12 Output Data Path Register
Mnemonic Address |R/W| Bits Description Default
R_POL_ROUT |[0x01C[0] |RW| 1 |R Data Output Polarity = 0: Normal 1: Invert 0
R _POL_GOUT |0x01C[1] |RW| 1 |G Data Output Polarity = 0: Normal 1: Invert 0
R _POL BOUT |0x01C[2] |RW| 1 |B Data Output Polarity = 0: Normal 1: Invert 0
R POL OCLK |0x01C[3] |RW | 1 |Output Clock Polarity = 0: Normal 1: Invert 0
R_ROL_ROUT |0x01C[4] |RW| 1 |R Data Rotate = 0: Disable 1: Enable 0
R_ROL_GOUT |0x01C[5] |RW | 1 |G Data Rotate = 0: Disable 1: Enable 0
R_ROL_BOUT |0x01C[6] |RW | 1 |B Data Rotate = 0: Disable 1: Enable 0
R_DLYE_OR 0x01D[0] |RW | 1 |R Channel Output Delay 1 Clock on Swap Source = 0 0
R_DLYE_OG 0x01D[1] |RW | 1 |G Channel Output Delay 1 Clock on Swap Source = 0 0
R_DLYE_OB 0x01D[2] |RW | 1 |B Channel Output Delay 1 Clock on Swap Source = 0 0
Data Tie to Zero after Gamma
R_ZERO2_EN |0x01D[3] |RW/| 1 |0O: Disable 0
1: Enable
R DLYO OR 0x01D[4] |RW | 1 |R Channel Output Delay 1 Clock on Swap Source = 1 0
R DLYO OG 0x01D[5] |RW | 1 |G Channel Output Delay 1 Clock on Swap Source = 1 0
B Channel Output Delay 1 Clock on Swap Source = 1
R_DLYO_OB 0x01D[6] |RW | 1 |0: Disable 0
1: Enable
Data Bus Rotate Mode
R_6BITS_EN 0x01D[7] |RW| 1 |0: 8 Bits 0
1: 6 Bits
G Data Output Swap with B Data Output on Swap
R_SWAPE_OGB |0x01E[0] |RW | 1 |Source =0 1
0: Swap Disable 1: Swap Enable
R Data Output Swap with G Data Output on Swap
R_SWAPE_ORG [0x01E[1] |RW| 1 |Source =0 0
0: Swap Disable 1: Swap Enable
R Data Output Swap with B Data Output on Swap
R_SWAPE_ORB [0x01E[2] |[RW| 1 |Source =0 1
0: Swap Disable 1: Swap Enable
Data Tie to Zero before Gamma
R_ZERO1_EN |OxO1E[3] |RW/| 1 |0: Disable 0
1: Enable
R Data Output Swap with B Data Output on Swap
R_SWAPQO_ORB [0x01E[6] |RW| 1 |Source =1 0
0: Swap Disable 1: Swap Enable
R Data Output Swap with G data Output on Swap
R_SWAPO_ORG |0x01E[5] |RW| 1 |Source =1 0
0: Swap Disable 1: Swap Enable
G Data Output Swap with B Data Output on Swap
R_SWAPO_OGB [0x01E[4] |RW| 1 |Source =1 0
0: Swap Disable 1: Swap Enable
Even / Odd Swap Source
R_SWAP_SRC |[0x01E[7] |RW| 1 |0: Q2H 0
1: VCOM
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toeemnal _ o M| M| M — Trowe | [ M
ata U U U U —ROUT
H X X 1 X H X
R7P01!7ROUT R7$W/|\P70RB RﬁSW/lMLORG R7RO|[.7ROUT
Internal . ™M
— I>c M qM Rotate |- M
B Data U U U - U —BOUT
H X — X H X 4 X
RiPO[,ljiOUT R75W/|\P70RB R_SWAP_OGB RJ{OlLiBOUT
Internal | [
—0—| >o—1{ M LM LM | M
G Data U U e U U —aGourt
X "X 5 X o x
RiPOLliGOUT RisW/l\PioRG RiswlAILOGB R ROL GOUT

Figure 6-5 Output Data Path Selection

6.10 Special Output Setup
BIT1612 £ 3 7' Special Output Pads (RTS1 (Pin 72) ~ RTS2 (Pin 71) #IRTS3 (Pin 70) ) > Fl‘,%ifg[ Register
73 H[J?'@ﬁ TJ&ﬁE?JH’:Jﬁ: » H ﬁ'%%RegistersF;?f"JgHiﬂ ﬂl%\uﬁ%‘%*ﬁ Table 6-13 -
R_RTS1_SEL = { 0x020[4], 0x01F[3:0] }, Default = OxOF.

R_RTS2_SEL = { 0x020[5], 0x01F[7:4] }, Default = OxOF.
R_RTS3_SEL = { 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: Output VREF Signal 1_0011: Inverse ( VREF )

0_0100: Output Data Enable Signal |[1_0100: Inverse ( DE )
0_0101: Output EVEN/ODD Signal |1_0101: Inverse ( EVEN/ODD )

0_0110: STH 1_0110: Inverse ( STH)

R RTSx SEL | RW | 5 0_0111: STV 1_0111: Inverse ( STV)

- - 0_1000: Mode Type 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: GPO[7] 1_1100: Inverse ( GPOI[7])
0_1101: PWMx 1_1101: Inverse ( PWMx )
0_1110: GND 1_1110: VDD
0_1111: Tri-State 1_1111: Tri-State
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6.11 Special Timing Adjustment
BIT1612 f’ %[»*;Eﬂ [F,JEU Panel Timing [#‘f%ﬁ?@_& Timing F%%fiﬁ&_vﬁ |1 HEfH qugﬁ?‘?#&w; ﬁﬁ ﬁtﬁ panel
g@ﬁj@ .

6.11.1 Synchronization Timing
"&iﬁﬂﬁﬁiﬁi i VSYNC #E‘TJH ';-{ﬁ’ Fﬁé‘?ﬁ‘ FEEVSYNC {ﬁﬁﬁ °

Input VSYNC 1 | A A
/ I I /
| | I |

Output VSYNC Y | | | d |

Figure 6-6 Synchronization Timing

6.11.2 Two-Fields Synchronization Timing
FESF AT [0 VSYNC i v}Iﬁ[ﬁjﬁ?jgjfzt‘i:‘?ﬂfrﬁz‘s?'é’ﬂﬁJ*ﬁd/ EVEN j ODD Field VSYNC A1
R_OS_YT (0x01B[3:2], 0x01A[7:0]) ¢

Input VSYNC 1 | U A U

I : Y A :
{ ;, ROSYT . ROSYT . | @ ROSYT . R_OS_YT

M N
> » € >4 »

Output VSYNC — | | ] ] | ]

Figure 6-7 Two-Fields Synchronization Timing

H ﬁ'ﬁ}f,{ Registers F%{Ljviﬂ ﬁl?&.ﬁ%%%* o

Table 6-14 Special Timing Adjust Register

Mnemonic Address | R/'W | Bits Description Default
Minimum Output Lines Protection
R_PROTECT_MODE |0x01B[4] | RW 1 |0: Disable 0
1: Enable
Two-Field Synchronization Mode Selection
R_SYNCO_MODE 0x01B[5] | RW 1 |0: EVEN Field Synchronize 0

1: ODD Field Synchronize

Sync. With Input VSYNC Enable
R_SYNCO_EN 0x01B[6] | RW 1 |0: Two-Field Synchronization Mode 1
1: Synchronization Mode
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6.12 TCON Function
BIT1612 [*|& Programmable TCON Function,ﬁﬁ’iﬁ:ﬁgh BIT1612 @l}%@éﬁ Analog Interface Panels - %! TE'F%I%J

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

Registers F%’Jgﬁ%éf%* F o
Table 6-15 TCON Function Register
Mnemonic Address R/W |Bits Description Default
0x023[6:4], .
R_STH_START 0X021[7:0] RW | 11 |STH Signal Start 0x025
0x023[2:0], .
R_STH_END 0X022[7:0] RW | 11 |STH Signal End 0x026
0x026[6:4], .
R_LD_START OX024[7:0] RW | 11 |LD Signal Start 0x001
0x026[2:0], .
R_LD_END 0X025[7:0] RW | 11 |LD Signal End 0x037
0x029[6:4], .
R_CKV_START 0X027[7:0] RW | 11 |CKV Signal Start 0x027
0x029[2:0], .
R_CKV_END 0X028[7:0] RW | 11 |CKV Signal End 0x051
0x02C[6:4], .
R_OEH_START OX02A[7:0] RW | 11 |OEH Signal Start 0x014
0x02CJ2:01, .
R_OEH_END 0x02B[7-0] RW | 11 |OEH Signal End 0x015
0x030[6:4], .
R_VCOM_SHIFT 0x02D[7:0] RW | 11 [VCOM Shift 0x014
0x030[3:2], .
R_STV_START OX02E[7:0] RW | 10 |STV Signal Start 0x003
0x030[1:0], .
R_STV_END OX02F[7:0] RW | 10 |STV Signal End 0x004
R_POL_CKV 0x031[0] RW | 1 |CKV Output Polarity 0
R _POL_STV 0x031[1] RW | 1 |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 Output Polarity 0
OEH Output Polarity
R_POL_OEH 0x031[5] RW | 1 |0: Normal 1
1: Invert
OEH gated with output data enable
R_OEH_GATE 0x031[6] RW | 1 |0: Disable 0
1: Enable
TCON Function Enable
R_TCON_EN 0x031[7] RW | 1 |0: Disable 1
1: Enable
STV Output Selection
R_STV_SEL 0x032[0] RW | 1 |0: STV1=0UT, STV2=IN 0
1: STV1 =IN, STV2 = OUT
STH Output Selection
R_STH_SEL 0x032[1] RW | 1 |0: STH1 = OUT, 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
R_POL_Q2H 0x032[4] RW | 1 |Q2H Output Polarity 0
0: Normal
[ 3
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1: Invert

LTPS Mode Selection
R_LTPS_MODE 0x032[5] RW | 1 |0: Normal Mode 0
1: LTPS TCON Mode

VCOM Output Signal Selection
00: VCOM Signal
R_VCOM_SEL 0x032[7:6] RW | 2 |01: PREFRP Signal 00
10: FRP Signal

11: Q2H Signal
VCOM Signal TYPE
00: Always 0
R_VCOM_TYPE 0x033[7:6] RW | 2 |01: Always 1 11
10: FRP Invert

11: FRP

Data Bus Control on FRP
00: Disable

R_BUS_INV 0x034[7:6] RW | 2 |01: Follow Shift VCOM 11
10: Follow FRP

11: Follow Invert FRP
R_STV_SHIFT_E 0xOF8[6:4],0x0F9[7:0]| RW | 11 |STV Shift Start 0x000
R_STV_SHIFT_O 0x0F8[2:0],0x0FA[7:0]| RW | 11 [STV Shift End 0x000
STV Output Selection
R_STV_SHIFT_SRC |0x036][0] RW | 1 |0: Type O 0
1: Type 1

STV Output Type
R_STV_SHIFT_TYPE |0x036[1] RW | 1 |0: Type O 0
1: Type 1
STV Line Cut
R_STV_SHIFT_CUT |0x036[2] RW | 1 |0: Disable 0
1: Enable
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6.13 TCON Clock Mode
BIT1612 it 4%7 TCON CPH Clock =t » EI ﬁ'?f; Registers ?tﬁ%‘iﬁ%ﬁ Fe o

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 on Swap Source = 0 01
R_CPH3E_CKSEL |0x033[5:4] | RW | 2 |CPH3 Clock Type Selection on Swap Source = 0 01
R _CPH10_CKSEL |0x034[1:0] | RW | 2 |CPH1 Clock Type Selection on Swap Source = 1 01
R_CPH20_CKSEL |0x034[3:2] | RW | 2 |CPH2 Clock Type Selection on Swap Source = 1 01
R_CPH30_CKSEL [0x034[5:4] | RW | 2 |CPHS3 Clock Type Selection on Swap Source = 1 01
R_CPH1_EN 0x035[0] RW | 1 |CPH1 Output Enable 1
R _CPH2_EN 0x035[1] RW | 1 |CPH2 Output Enable 1
CPHS3 Output Enable
R_CPH3_EN 0x035[2] RW | 1 |0: Disable 1
1: Enable
TCON Clock Output Mode
R_CPH_HALF 0x035[3] RW | 1 |0: Normal Mode 0
1: Half Clock Mode
R_CPH1_POL 0x035[4] RW | 1 |CPH1 Polarity 0
R_CPH2_POL 0x035[5] RW | 1 |CPH2 Polarity 0
R_CPH3_POL 0x035[6] RW | 1 |CPH3 Polarity 0

6.14 Display Layer
BIT1612 $#4{l 7 '¢f Display Layer I' it AR 8 it Panel | iy (R-LABEY Layer fir fif 2 [ IR-LABEY Layer
VIS % 7 [ - 19100 < Layer 5 [“CAtji Layer 4 -

r rr r r r
0 Y Q 0 0
< < < < <
) ) ) ) )
= = = = =
- N w H (3] R
.............. et o e
| 2
—een T ......... >| |
Co
o) o !
5% |58 & |z ¥
e 3] 3 =2 Io! 8‘ .>-<|-
c x 0| X = o
-~ el el < Q. S 3
=18 [of 3 & | |2
= 3 =
e |2| (|} a 3 8 8
T o O . o
g N s = =
l o
|
|
.............. __J__>£
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Figure 6-8 Display Layer
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6.15 Background 2
BIT1612 [* [f{HH 64 77Tl 1f [l ¥ 4:3 M OISR+ S AHRegistersiEr o 1l U2 Y

Table 6-17 -
Table 6-17 Background 2 Register
Mnemonic Address | R/W | Bits Description Default

R_BG2 R 0X037[7:6] | RW 2 B_ackground 2’'s R Color used for 4:3 00
display

R BG2 G 0x038[7:6] | RW | 2 B.ackground 2's G Color used for 4:3 00
display

R BG2 B 0x039[7:6] | RW 2 cl?ii(;lrag;ound 2's B Color used for 4:3 00

6.16 Background 1 and Test Pattern Setup
BIT1612 PJ%{STEA’# 8 7| ¢t Test Patterns » 53 |7 262144 7&ict &1 ~ S5 [Jgascen’st (Ramp) » # ﬁlréj%Registers

NS o 18 -
?;b#.ﬁLa‘&ﬁ%ﬁ’f 4 Table 6-18

Table 6-18 Background and Test Pattern Register

Mnemonic Address | R/W | Bits Description Default
R _TESTPAT_R 0x037[5:0] | RW 6 |Test Pattern R Color Value 0x00
R TESTPAT G 0x038[5:0] | RW 6 |Test Pattern G Color Value 0x00
R TESTPAT B 0x039[5:0] | RW 6 |Test Pattern B Color Value 0x3F
R _TESTPAT Q 0x03A[7:0] | RW 8 |Test Pattern gradient ratio 0x00
Test Pattern Type
00: 262144 7ci <
R_TESTPAT_TYPE 0x03B[1:0] | RW 2 |01: ¥ ¢(Ramp) Ratio = 1 pixel 00

10: 55 [F54(Grid) Ratio = 16 pixels
11: ¥ #(Ramp) Ratio = 16 pixels
W1

R_TESTPAT_DIR 0x03BJ[2] RW 1 |0: Decrease 0
1: Increase
S RII]
R_TESTPAT_HV 0x03BJ[3] RW 1 |0: Vertical 0
1: Horizontal

Background Mode Enable
R_BACKGROUND_EN |0x03B[6] RW 1 |0: Disable 0
1: Enable

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

Figure 6-9 Free Run and Background

6.17 Auto Blank Screen

BIT1612 [ | EIE*J Blank Screen Function - FQ‘?*EFEH l%ﬁﬁ;ﬁ@lﬁg}}ﬁﬁ FIE{*J?'SI“F‘[*J Blank Screen %’,E'l ) ﬁl%g
Registers F%’Jgﬁ%éf%* F o

Table 6-19 Blank Screen Register

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

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

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

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

1: From VD Signal (R_HLCK_SEL)
HLCK Detection Enable

0xOFCJ0] RW 1 |0: Disable 1
1: Refer to HLCK

Sync Ready Detection Enable
O0xOFC[1] RW 1 |0: Disable 1
1: Refer to SYNC

Standard Ready Detection Enable
R_HLCK_SEL 0x0FC[2] RW 1 |0: Disable 0
1: Refer to STD

AGC1 Ready Detection Enable
0xOFC[3] RW 1 |0: Disable 0
1: Refer to AGC1

AGC2 Ready Detection Enable
0xOFC[4] RW 1 |0: Disable 0
1: Refer to AGC2
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6.18 Input Image Window Setup
IJ%’»ngnput Image Window - BIT1612 /K 5351 =tk o[ [ 2 7 ScalingiZ 1 - ﬁ'ﬁéj%Registers%T{gFErﬁéfﬂ

Table 6-20 » ISPl = ﬁlﬁ[ﬁ%‘%% Figure 6-10 -

f

Table 6-20 Input Crop Register
Mnemonic | Address | R/W |Bits| Description |Defau|t
Auto Switch Mode 0 Input Widows Setup
RIS XS Mo |2X040L1:0l, RW | 10 |Input Window horizontal Start Position 0X09A
7MY 0x03E[7:0] P
0x040[7:4], ) . .
R_IS_XW_MO OX03F[7:0] RW | 12 |Input Window horizontal End Position 0x346
0x043[1:0], ) . .
R IS YS MO 0X041[7:0] RW | 10 |Input Window vertical Start Position 0x018
0x043[6:4], ) . .
R_IS_YW_MO 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], RW | 10 |Input Window horizontal Start Position 0x08C
29 0x04417:0] P
0x046[7:4], . . .
R_IS_XW_M1 0X045[7:0] RW | 12 |Input Window horizontal End Position 0x33C
0x049[1:0], . . .
R_IS_YS_M1 0X047[7:0] RW | 10 |Input Window vertical Start Position 0x015
0x049[6:4], ) . .
R_IS_YW_M1 0X048[7:0] RW | 11 |Input Window vertical End Position 0x100
0,00 LI L]
| | HSYNC Input
B 2 A
Blank Range o
24
z
>-\
. )
Input Image Window «
| |
1 1
e '
| RIS XS | |
I4 R_IS_XW ;:
|
VSYNC Input
Figure 6-10 Input Window Setup
6.19 Input Data Path Setup
BIT1612 Fl‘%%ﬁ" fiData Bus’i [l fftinvert - Rotate 7! Swap [rVEE! » iﬁﬁIE’%Registersﬁ%’“{gﬁ%%%
Table 6-21 > ﬁ'?ﬁ’ﬁéﬂ/ﬂjﬁuqﬁ[ﬁ%%% 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: Normal 1: Invert 0
R_POL_GIN 0x04A[1] | RW 1 |G Data input Polarity = 0: Normal 1: Invert 0
R_POL_BIN 0x04A[2] | RW 1 |B Data input Polarity = 0: Normal 1: Invert 0
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R _ROL_RIN 0x04A[3] | RW
R ROL GIN  |0x04A[4]| RW
R _ROL BIN 0x04A[5] | RW
R ISWAP RB |0x04C[0]| RW
R_ISWAP RG |0x04C[1]]| RW
R ISWAP_GB |0x04C[2]| RW

R Data Rotate =» 0: Disable 1: Enable

G Data Rotate = 0: Disable 1: Enable

B Data Rotate =» 0: Disable 1: Enable

R Data bus swap B Data bus =» 0: Disable 1: Enable
R Data bus swap G Data bus =» 0: Disable 1: Enable
G Data bus swap B Data bus =» 0: Disable 1: Enable
Bus Selection =»0: External RGB Port; 1: Internal
Video Decoder

Alalalalala

o |[Ojlo|jOo|O|O|O

R_VD_PATH  |0x04C[3]| RW | 1

R POFt ! ,Wl Rotate ! M
U H U |—Pre RIN
Y X X
(Internal VD)
R_VD_PATH R_POL_RIN R_ISWAP_RG R_ROL_RIN
B Port—{ M| IM] ‘M] -Rotate [ M]
U { U ¢ U U —Pre-BIN
(IthIVD)_1X X X X
nterna
RfEATH R7:0|:BIN R_ISWAP_RB Rﬁ;lvfoGB RJ'\’—IOL_JBIN
G Port—{ M| - Vf M M| Rotate |— 'M]
(Internal VD) __>|(_ _)l(_ X _lx_ _'X_
R VD PATH R_POL_GIN R_ISWAP_RG R_ISWAP_GB R_ROL_GIN

Figure 6-11 Input Data Path Setup
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6.20 Input Format
BIT1612 445 Aif * £ : ITUBS6 - ITUBSG-Like - ITUBO1 - RGB8BS - RGB565 - Serial-RGB 71 YUV444

6.20.1 ITU656
127 8 Bits ITU656 (CCIR-656) ?*z“#ﬁﬁ?“ » FirE | f EVEN/ODD ~ HSYNC -~ VSYNC - YUV Data}{ﬁ'?’g
f'1 8 Bits ITU656 Bus #4EH %] - (ﬁ * s 27TMHz) o

6.20.2 ITU656-Like
JifE2i% 8 Bits ITUB56 7485154 i (711 8 Bits ITUB56 Bus AZfi5(f4 ] YUV Data: ¥ (i HSYNC VSYNC
SR 99 PAD VI - (Ji i 27MHz) -

by L L
FFXOOXOOXEAVXBOX10X....XFFXOOXOOXSAVXUOXYOXVOXY1XUZXYZX....

Figure 6-12 ITUB56/656-Like (27MHz)

6.20.3 ITU6G01
16 Bits ITU601(CCIR-601) Video %?FE?FF‘,?“ ° (ﬁﬁj" #i 13.5MHz) -

ey e e
Y -
X

=
>

X X
X X

c
@

X
X ve X us X va X utoX vio X vz

Figure 6-13 ITU601 (13.5MHz)

6.20.4 RGB8388
RGB 8:8:8 %%ﬁ;c o BIT1612 7 fgi=1 + 42 < §% 1080i ~ 720p #! SXGA@60Hz Zigfrd » v =
L= J1 A # 100MHz Data Rate -

e e e e e

ROXR1XR2XR3XR4XR5XR6XR7XR8XR9XR10XR11XR12XR13XR14XR15XR16X..._
GOXG1X(32XG3XG4XGSXGﬁXG7XGBXGQXG1oXe11XeuXmaXemXe«sXemX
BOXB1XBZXB3XB4XBSXBBXB?XBBXBQXB1OXB11XB12XB13XB14X815XB16X

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

6.20.5 Serial-RGB

BIT1612 #4{ Serial-RGB Interface ?i%frﬁ?\‘ » TIPS | A3 38 40MHz Data Rate -

oy e
ROXGOXBOXR1XG1XB1XRZXGZXBZXRBXG3XBBXR4X----XRnXGnXBnX....

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

6.20.6 YUV444
YVU 4:4:4 %%ﬁ‘,?ﬁ - BIT1612 &%} YUV Color Space Mode > BIT1612 7 P84 -~ $2 1080i
~ 720p #1 SXGA@G60Hz £#EE, o T P54 L % 100MHz Data Rate -
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Uy L
vo X vt X v2 X va )X va X
o X ut X u2 X us { ua XU
vo Y vt X v2 X va X va X
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V4 V5 V6 \

<
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X Vo A U7 ve X o X
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[
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> N
c
>
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Figure 6-16 YUV 4:4:4 (Max.100MHz)

6.20.7 RGB565
RGB 5:6:5 79 - BIT1612 7 /45154~ - 4 4 1080i - 720p 7l SXGA@BOHz ¥4 - 71
Lz A % 100MHz Data Rate -

e e e e e

R16

XCms Yo s Yo X -
€0 D E 6D
XCore (o Jers Yoo X

BIT1612

B7 | PAT7
B6 — | PAG6
B5 — | PA5
B4 1 PAA (pPA=RINorGIN or BIN)
B3 | PA3

__ | PA2

| PAf

— | PAO

| pB7

| pB6

| PB5
R7 ______| PB4
R6 _______ | PB3 (PB = RIN or GIN or BIN)
RS ______ | PB2
R4 | PB1
R3 | PBO

Figure 6-18 RGB 5:6:5 Setup
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6.21 Input Mode Selection

BIT1612 ,%iileegisterF%i\t_’H{T{u_’ﬁ“ B if!ﬁlﬁj%RegistersF%’»{u_’ ) ﬁ%‘%j@é* o ﬁlﬁﬁg\yijm%lﬁ%%%

Figure 6-19 -
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 Decoder HSYNC
External VSYNC Source Selection

R_IVS_SEL 0x04B[1] | RW | 1 |0: External VSYNC Pin 0
1: Built-in Video Decoder VSYNC

R_POL_IHS 0x04BJ[2] RW 1 |External HSYNC polarity = 0: Normal, 1: Invert 0

R_POL_IVS 0x04BJ[3] RW 1 |External VSYNC polarity = 0: Normal, 1: Invert 1

EVEN/ODD Signal Selection

00: ITU656-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 | 1 [0 1TU656 Mode _ _ 0

1: From External Sync Pin or Built-In Video
Decoder

ITUG56 / ITU601 Format =» Data Sequence Shift

Control

X00: No Shift

X01: Shift 1 Clock

X10: Shift 2 Clocks

X11: Shift 3 Clocks

Serial — RGB Format =» Serial-Bus Data Sort

Control

000: Always 0

R_SORT_656 0x04C[6:4]| RW | 3 [001: R-G-B 000

010: R-B-G

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 Change by VSYNC

Source Format Selection

RGB Domain Source & R_IMODE= 1

00: Serial-RGB Format

01: RGB 5:6:5 Format

R _SRC_SEL 0x04D[1:0]| RW | 2 |1x: RGB 8:8:8 Format 00

YUV Domain Source & R_IMODE =0

00: ITUB56 / ITUB56-Like Format

01:ITU601 Format

1x: YUV 4:4:4 Format

R_SWAP_UV 0x04D[2] | RW 1 |Swap U and V signal 0

0: Disable
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1: Enable

R_IMODE

0x04DJ[3]

Input Mode Selection

RW 1 |0: YUV Domain Source Input

1: RGB Domain Source Input

R_PCLK_BASE

0x04D[5:4]

Input Active Pixel Mode

00: 1-Pixel Mode (RGB888 - RGB565 - YUV444 ~
ITUB01)

01: 2-Pixel Mode (ITU656/ITU656-Like)

10: 3-Pixel Mode (Serial RGB)

11: 4-Pixel Mode

01

R_SORT _656[1:0]
|

Pre-RIN——e— ITUB56 |00
M
ITU601 011y
X
Pre-GIN —e 17— YUV 4:4:4 |1X 1
R_SORT 656[2:0] R_SRC_SEL[1:0]
Pre-BIN —¢ | | Seria-RGB |-
R_SORT_656[1:0] 0
M
1 rRGB 565 01UJ
X
RGB 8:8:8 [1X

R_SRC_SEL[1:0]
1

R_IMODE

xcZ

Internal
Data

Figure 6-19 Input Mode Selection

30

BIiTEK



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

6.22 Auto Switch
BIT1612 &%flnput Windows ~ Scaling Factor#[ITiming setupff {} fi Registeri%é 5T HU?’&?T’L FIEIEy =
AR AL B ‘F“,’Ti P BIT1612 ?‘g Hlfy 7S 50HZ or B0HZ[ 1 Ey i = Al URegister i » H
ﬁ'%Registers?ﬁgﬁﬁ%% 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
BIT1612 57"~ {WDisplay Windowji% gk ’}{ﬁ’ScaIing[‘éZEIfJ%@é){SI%QRE?L”“Eai@‘iﬁj » PRI Timing 7
AR }‘F,Move (Pan) F{IResizefiufs (e » ﬁ'%%RegistersF%’{gﬁ%éf% Table 6-24 » ISl = ﬁlﬁ%ﬂﬁ%
=¥ Figure 6-20 -

Table 6-24 Display Windows Register
Mnemonic Address R/W |Bits Description Default
Display Window Pre-Scaling Active

R_PRDIS_ACTX |0x052[6:4], 0x04F[7:0]| RW | 11 Horizontal Width O0x1EO
R _DIS_YS 0x052[1:0], 0x050[7:0] | RW | 10 |Display Window Vertical Start Position 0x005
R DIS YW 0x052[3:2], 0x051[7:0] | RW | 10 |Display Window Vertical End Position 0x0F0
R DIS XS 0x055[1:0], 0x053[7:0] | RW | 10 |Display Window Horizontal Start Position | 0x020
R DIS XW 0x055[6:4], 0x054[7:0]1| RW | 11 |Display Window Horizontal End Position | 0x200
Display Window Active Horizontal Width
R_DIS_XW1 0x058[2:0], 0x056[7:0] | RW | 11 |On Linear Mode:  Define All Region 0x320

On Anzoom Mode: Define 2 Region

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

(0,0)
d HSYNC Output
\:L R_OS_XP
t 3 Blank Range ot
g Panel Active Window 2
) 0T %77 |2
Display Window g. «
I || T
i I
’:l :< % ;: k Background
| RDIS_XS | R_DIS_ACTX I Color
VSYNC Output r R_DIS_XW "

Figure 6-20 Display Window Setup
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6.24 Scaling Engine
BIT1612 [ 73 &= (Vertical) #-= (Horizontal)  [pfft-Scaling 5E! - iflﬁlﬁl%?ﬂguﬁﬂfﬂ/[l* :

, Vertical Horizontal
Data Horizontal Buffer Linear Scaling UP
e=p Scaling |=| = A g Data
Input Down 800 Scaling Non-Linear Output
UP/Down / Linear
Scalef Scale-? Scale-
Rate Rate Rate
Positiol? Position; Position;
Linear Three-Step Non-Linear
Mode Mode Mode
Figure 6-21 Scaling Function
6.24.1 Horizontal Scaling Down Engine
BIT1612 F' &3~ {F,ﬁ’ﬁ (| R T Fﬁ,Bufferi%:‘@ o Kl ﬁ'ﬁéjaf%tﬁ%if% Table 6-25 -
Table 6-25 Horizontal Scale Down Register
Mnemonic Address R/W | Bits Description Default
R_PRESCX_START | 2X09B[7:4l, 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 |0: Disable (Bypass Mode) 1
1: Enable (Scale Mode)
Horizontal Scaling Down Filter
R_PRESCX_FILTER_EN |0x05C[1] Rw | 1 [Enable 1
- - - 0: Disable (Bypass Mode)
1: Enable (Filter Mode)
Horizontal Scaling Down Filter Type
R_PRESCX_FILTER 0x05C[2] RW 1 |0: Bi-Linear Filter 0
1: Box Filter
Scale Down Factor 2 Enable
R_PRE_FIX2_EN 0x05C[3] RwW 1 |0: Disable (Bypass Mode) 0
1: Enable (Scale Down 2 Mode)
Scale Down Factor over 2
R_PRESCX_OVER 0x05C[7] RW 1 |0: Disable (Factor under 2) 0
1: Enable (Factor over 2)
[ 3
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6.24.2 Horizontal Scaling UP Engine
BIT1612 [ &4+ 1y (=it » 1] { Panelifef™d - I E i ¥ Table 6-26 -

Table 6-26 Horizontal Scale UP Register
Mnemonic Address R/W |Bits Description Default
R_SCX_START 0x061[1:0], OxO5E[7:0] | RW | 10 |Horizontal Start Value 0x06C
R _SCX1_SHIFT 0x05F[7:0] RW | 8 |Horizontal Zone 1 Shift Value 0xD8
R _SCX1_FIX 0x061[6:4], 0x060[7:0] | RW | 11 |Horizontal Zone 1 Fix Value 0x1EO0
R_SCX2_SHIFT 0x062[7:0] RW | 8 |Horizontal Zone 2 Shift Value 0x00
R_SCX2_FIX 0x066[2:0], 0x063[7:0] | RW | 11 |Horizontal Zone 2 Fix Value 0x000
R_SCX1_INC 0x066[5:4], 0x064[7:0] | RW | 10 |[Non-Linear Increase Value 0x000
R_SCX2_DEC 0x066[7:6], 0x065[7:0] | RW | 10 |[Non-Linear Decrease Value 0x000
Horizontal Scaling Enable
R_SCX_EN 0x067[0] RW | 1 |0: Disable (Bypass Mode) 0
1: Enable (Scale Mode)
Horizontal Scaling Filter Type
11: Bypass Filter
R_SCX_FILTER 0x067[3:2] RW | 2 |10: Box Filter 00
01: Bi-Linear Filter
00: Catrom Filter
Wide Screen Type
R_ANZOOM_TYPE 0x067[6] RW | 1 |0: 3-Zone Wide Screen 0
1: Non-Liner Wide Screen
Wide Screen Mode Enable
R_ANZOOM_EN 0x067[7] RW| 1 |0: Disable 0
1: Enable
®
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6.24.3 Vertical Scaling Engine
BIT1612 J* f[~5tAuto Switch ModefmE v (Mode 0/Mode 1) - E@r‘”@ﬁiiﬁﬁ B2 gle > G1SERY
S ITEIE e [ e A ﬁ*f, panelifig o £l ﬁ'%&;?’f__ﬁ%%% Table 6-27 -
Table 6-27 Vertical Scale-Down Register

Mnemonic Address R/W |Bits Description Default

0x06C[1:0], Vertical Start Value for EVEN Field

R_SCYE_START_MO 0X068[7:0] RwW | 10 on Switch Mode 0 0x07A
0x06C[3:2], Vertical Start Value for ODD Field

R_SCYO_START_MO 0X069[7:0] RwW | 10 on Switch Mode 0 0x09E

R_SCY_SHIFT_MO 0x06C[4], 0X0BA[7:0] |RW | 9 m'gga(; Shift Value on Switch 0x130
0x06C[6:5], Vertical Fix Value on Switch Mode

R_SCY_FIX_MO 0X0BB[7:0] RW | 10 0 0x000

Vertical Scaling Mode
R_UPDN_SEL_MO 0x06C[7] RW | 1 |0: Scaling Down Mode 0

1: Scaling Up Mode
Vertical Scaling Function Enable
on Switch Mode 0
R_SCY_EN_MO 0x06D[0] RW| 1 0: Disable (Bypass Mode) 1
1: Enable (Scale Mode)
Vertical Scaling Filter Enable
R_SCY_FILTER_EN_MO |0x06D[1] RW| 1 |0: Disable 1
1: Enable
Vertical Scaling Filter Type on
Switch Mode 0
R_SCY_FILTER_MO 0x06D[2] RW| 1 0: Bi-Linear Filter 0
1: Box Filter
Vertical Pre-Scaling Down Enable
R_LINE_CUT_MO 0x06DJ5] Rw | 1 [onAuto Switch Mode 0 0
0: Disable
1: Enable
Vertical Pre-Scaling Down Mode
on Auto Switch Mode 0
R_CUT_MODE_MO 0x06D[6] RW| 1 0- EVEN Line 0
1: ODD Line
Vertical Pre-Scaling Change Mode
on Auto Switch Mode 0
R_CUT_AUTO_MO 0x06D[7] RW| 1 0: Manual (R_CUT_MODE) 0
1: Auto (EVEN/ODD)

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

R_SCYE_STARTM1 | o) RW| 10 |8 o 1 0x01B
0x072[3:2], Vertical Start Value for ODD Field
RSCYO_START_MT | 06F[7:0] RW1 10| 51y Switch Mode 1 0x018
R_SCY_SHIFT_M1 0x072[4], 0X070[7:0] |RW | 9 \n;irgza: Shift Value on Switch OXOFF
R_SCY_FIX_M1 0x072[6:5], 0x071[7:0]| RW | 10 Ye”'ca' Fix Value on Switch Mode | a4
Vertical Scaling Mode on Switch
R_UPDN_SEL_M1 0x072[7] Rw | 1 [Mode! 0

0: Scaling Down Mode

1: Scaling Up Mode

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)
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Vertical Scaling Filter Enable

R_SCY_FILTER_EN_M1 |0x073[1] RW| 1 |0: Disable 1

1: Enable

Vertical Scaling Filter Enable on

Switch Mode 1

R_SCY_FILTER_M1 0x073[2] RW | 1 0- Bi-Linear Filter 0

1: Box Filter

Vertical Pre-Scaling Down Enable

R_LINE_CUT M1 0x073[5] Rw | 1 [onAuto Switch Mode 1 0
0: Disable

1: Enable

Vertical Pre-Scaling Down Mode

on Auto Switch Mode 1

R_CUT_MODE_M1 0x073[6] RW| 1 0- EVEN Line 0

1: ODD Line

Vertical Pre-Scaling Change Mode

on Auto Switch Mode 1

R_CUT_AUTO_M1 0x073[7] RW| 1 0: Manual (R_CUT_MODE) 0

1: Auto (EVEN/ODD)

6.25 Timing Adjustment

BIT1612 Timing 7R -

1. IVREF (t1) 3= %= OVREF (t2) 5 = /| % OVREF (t2) (%% Figure 6-22) -

2. %1~ Line Buffer Firi& % piJ Error (Overflow or Underflow) »

Table 6-28 Timing Adjust Register

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

Even Field Output VSYNC
R _DLYE_OCLK_ MO0 0x077[3:0], 0x075[7:0]| RW | 12 |Synchronize Delay Time (Base on 0x075
LCLK) on Switch Mode 0
Odd Field Output VSYNC
R _DLYO_OCLK MO 0x077[7:4], 0x076[7:0]| RW | 12 |Synchronize Delay Time (Base on 0x071
LCLK) on Switch Mode 0

Output VSYNC Synchronize Delay
R_MASTER DLY_ M1 |0x078[7:0] RW | 8 |Time (Base on IHSYNC) on Switch 0x13
Mode 1

Even Field Output VSYNC

R_DLYE_OCLK_M1 828;5[[38]] RW | 12 |Synchronize Delay Time(Base on 0x266
) LCLK) on Switch Mode 1
O0X07B[7:4], Odd Field. Output VS.YNC
R_DLYO_OCLK_M1 OX07A[7:0] RW | 12 |Synchronize Delay Time(Base on 0x066
) LCLK) on Switch Mode 1
R_HCOUNT 0x169[6:0], 0x168[7:0]| R | 15 |Horizontal Counter -
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- ti -
IVREF
RIS YS ;
-~
< R_IS_YW >
- t2 >
OVREF
‘R_DIS_Y8
< R_DIS_YW >

Figure 6-22 Timing Adjustment VREF Information

6.26 Image Enhancement
BIT1612 HLAH LA - 7 18 [ (RSP EY i (S | PR I B3 35 < DR B
Scaler [V fjifivfjif{4E%= Scaler [ &y f"‘ﬁl’ﬁ‘z’“ﬁi’ﬁtjﬁﬂfﬁ o ﬁ'%ﬁ’%mﬁﬁ%*ﬁ* [ -

Pre-lmage Enhancement © Post-Image Enhancement :

Broghtness Contast Sharpness -
[2] c

] -
g o8| E]|8|lo’
< = € S s ||<B
| |2(S]|&||°]%%
o || © 2

Saturation CTI

Figure 6-23 Image Enhancement

6.26.1 Post-Processing Brightness and Contrast
BIT1612 &{% RGB Domain [ {jif}]| Channel » 53 [j[l#{# Brightness ! Contrast Fgﬁf?Z * %frﬁwﬁlé“éff
s B o

I
Table 6-29 Color Adjustment Register
Mnemonic Address | R/W | Bits Description Default

R BRIGHTNESS R 0x07C[7:0] | RW | 8 |R Channel Brightness Value 0x80

R BRIGHTNESS G 0x07D[7:0] | RW | 8 |G Channel Brightness Value 0x80

R BRIGHTNESS B 0x07E[7:0] | RW | 8 |B Channel Brightness Value 0x80

R CONTRAST R 0x07F[7:0] | RW | 8 |R Channel Contrast Value 0x80

R_CONTRAST_G 0x080[7:0] | RW | 8 |G Channel Contrast Value 0x80

R_CONTRAST B 0x081[7:0] | RW | 8 |B Channel Contrast Value 0x80
Contrast Adjust Type

R_CONTRAST_TYPE |0x090][0] RW | 1 |0:Type 1 0
1: Type 2

36 BIiTEK



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

6.26.2 Pre-Processing Brightness/Contrast Adjustment
BIT1612 &% Y Domain f4{# Brightness #! Contrast EIU?%?Z(’ *l ﬁﬁj" é”‘:’qLﬁE?JH e ﬁ'é“’éf'[:éﬁ%{gwﬂ Fir

I e

Table 6-30 Color Adjustment Register

Mnemonic Address | R/W | Bits Description Default
. Brightness Value (-128 ~ +127)

R_BRIGHTNESS 0x082[7:0] | RW | 8 0x00=-128, 0x80=0, OXFF=+127
Contrast Value for Middle Range
R_CONTRAST 0x083[7:0] | RW | 8 |Adjustment Range (0.0 ~ 1.9922) 0x80
0x00=0.0, 0x80 = 1, OxFF=1.9922
Contrast Value for White Range
R_WHITE_SLOPE 0x084[7:0] | RW | 8 |Adjustment Range (0.0 ~ 1.9922) 0x80
0x00=0.0, 0x80 = 1, OxFF=1.9922
Contrast Value for Black Range
R_BLACK_SLOPE 0x085[7:0] | RW | 8 |Adjustment Range (0.0 ~ 1.9922) 0x80
0x00=0.0, 0x80 = 1, OxFF=1.9922
White Range Start Position
R_WHITE_START 0x086[4:0] | RW | 5 |Range : 0xEO ~ OxFF 0x00
0x00=0xEOQ, 0x3F=0xFF
Black Range Start Position
R_BLACK_START 0x087[4:0] | RW | 5 |Range:0x00 ~ Ox1F 0x00
0x00=0x00, Ox1F=0x1F

0x80

6.26.3 Sharpness Process
BIT1612 &34} Y Domain Data ! Sharpness %/ [i' 3¢ [~y fip V &627(% - H ﬁ'?éﬂ%%%f/[“ R o

Table 6-31 Sharpness and Smoothness Process Register

Mnemonic Address | R/W |Bits Description Default
Sharpness Value (0~127)
R_UNSHARP_VAL 0x08A[6:0] | RW | 7 |0x00: Least Sharpness 0x00

0x7F: Most Sharpness
Sharpness Enable

R_UNSHARP_EN 0x08A[7] RW | 1 |0: Disable 0
1: Enable
R_UNSHARP_THD 0x08B[5:0] | RW | 6 [Sharpness Threshold Value 0x00

6.26.4 Saturation and Kill Color Process
BIT1612 %} UV Domain Data fiZ{}f Saturation #Kill Color [ivZE! » F{‘ %ﬁ@ﬁ HIH ﬁlﬁgﬁ@ﬂﬁﬁ p
IRy ﬁ%ﬁéﬁ%%mﬂ B o

Table 6-32 UV Domain Register
Mnemonic Address | R/W | Bits Description Default
. U Saturation Value (0.0 ~ 1.9843)

RSAT_U Ox0BCIB:0T| RW | 7 16,00=0.0, 0x40=1.0, 0x7F=1.9843 0x40
V Saturation Value (0.0 ~ 1.9843

R_SAT.V 0x08D[6:01| RW | 7 15,00=0.0, 0x40=1 .(5, Ox7F=1 .984)3 0x40
V Saturation Value Reference with
R SAT U

R_SAT_MODE 0x08C[7] RW 1 |0: Disable 1
1: Simultaneously Adjust R_SAT_U and
R_SAT V (From R_SAT U)
Control Kill Color Enable

R_KILL_COLOR 0x090[6] RW 1 |0: Disable 0
1: Enable
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6.26.5 Chroma Transient Improvement (CTI)
BIT1612 4 {#f Chroma Transient Improvement (CTI) > ﬁ'%ﬁRegistersﬁ%% Table 6-33 -

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

R _CTI_THD 0x08E[7:0] | RW | 8 |CTI Process Threshold Value 0x01
CTI Level Selection for U Domain

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

R _CTI_V_SEL 0x08F[6:4] | RW | 3 |000: Least CTI Enhancement 111
111: Most CTIl Enhancement
CTI Enable

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

6.26.6 Color Space Conversion

BIT1612 ffli f4*& Color Space Conversion > *|I'[##5iYUV Color Domain to RGB Color Domainff!

%Registersﬁ%‘%% 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

6.26.7 LUT Gamma Correction

BIT1612 [*|#LUT-base Gamma Correction Function » I TEIF;]%%F%"I?SLF%%T%?@ 0x200~0x2FF - frﬁlfﬁg

Registersﬁ%‘if%‘ Table 6-35 -

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

GAMMA LUT Enable

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

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

6.26.8 Dither

BIT1612 '] User Programmable Dither Function fj-{ii 6 Bits Panel Display  Z[[R1 {F fugi-: Fﬁ[h’ﬁ ’

ﬁlﬁﬁ Registers ﬁ%‘if:%* Fe o

Table 6-36 Dither Register

Mnemonic Address | R/W | Bits Description Default

Dither Function Enable

R_DITHER_EN 0x090[1] RW 1 |0: Disable 0
1: Enable

R _DITHER EVEN 0x091[7:0] RW 8 |EVEN Field Dither Factor 0x87

R _DITHER ODD 0x092[7:0] RW 8 |ODD Field Dither Factor 0x78
OSD Area Dither Mask Enable

R_DITHER_MASK 0x090[5] RW 1 |0: Disable 1
1: Enable

[ ]
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6.26.9 DAC Correction

BIT1612 ¥~ DAC % [Sr-fifnF - [i'I') {51~ DAC #x - ﬁljﬁi Registers F%Lﬁ%if L
Table 6-37 DAC Correction Register
Mnemonic Address |R/W| Bits Description Default
R DAC B 0x095[7:0] | RW | 8 |B Offset Factor 0x80
R DAC C 0x096[7:0] | RW | 8 |C Slope Factor 0x80
DAC Correct Function Enable
R_DAC_CEN 0x097[0] |RW/| 1 |0: Disable 0
1: Enable
C Slope Type
R_DAC_CTYPE |[0x097[1] |RW/| 1 |0: Central Point Mode 0
1: Normal Mode

6.26.10 Clamp and Linear Mapping
BIT1612  pfirt ! i st SR FTHI A i"”[fl'ﬁﬁ“*féﬁi’ e o HEETHIA fFFGamma Correctionfiy i
ik o firI'|5fGamma Correction i URGBi! f%’éﬂ%éf?l%}?z» H ﬁ'%a?@Registersﬁ%if% Table 6-38 - AF{I',’F,J
I?TF&T@H'I d "‘j'ﬁjﬁtﬁﬁ ’ ElF&I}iﬁ’R_CLAMP_ENI%?E@1 ’j“?ﬂlﬁﬁjé['[ﬁ*f@ MAXJpil4t:
R_OUT_DACMAP_SPACE ffi » & | fIMIN[R_OUT_DACMAP_LB(iii - H[[f’ f@jRGBﬁEﬁH Hill TS MAXE]
MIN ] o 2224
MAX = 256 + R_OUT_DACMAP_SPACE (V)
MIN = R_OUT_DACMAP_LB V)
F{ﬁ'? H%ﬁ%lq»&ﬁﬂ‘wJ EHJE FIpe - %LR DACMAP_ENFE 1 > :'}HR CLAMP ENF%"I“EEO » H EE?JH':
AR ‘ FUARIRL > gy g nﬁ[iﬁlﬁlz » 7t R_CLAMP_ENST, 1[5 » iy iyt g 8] o 15 1
» [IjR_DACMAP_EN =1 Eﬁ FIE ) mlHR_OUT_DACMAP_LBE'?R_OUT_DACMAP_SPACE%‘EZ’ T
BT |5 Figure 6-24 * Figure 6-25 -

Table 6-38 Clamp and Linear Mapping Register
Mnemonic Address |R/W| Bits Description Default
Clamp Function
R_CLAMP_EN 0x97[2] RW | 1 |0: Disable 0
1: Enable
Linear Mapping Function
R_DACMAP_EN 0x94[7] RW | 1 |0: Disable (Bypass) 0
1: Enable
R _OUT_DACMAP_LB 0x094[6:0] | RW | 7 |Low Bound 0x67
R _OUT_DACMAP_SPACE |0x093[7:0] |RW | 8 |Up Bound - Low Bound 0x99
O O
— 511
MAX
Slope = 1
2> Slope > 1
LB MIN
I
Figure 6-24 Linear Mapping Figure 6-25 DAC Clamp
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6.27 PWM Function

BIT1612 #{f = &' i Bt F%’,J\L_’;l/ PWMﬁEﬁH’, ) p%ﬁ“—}?}ﬁjﬂﬂﬁ . Eﬁ‘jﬁ %*};FE[%' > £l ﬁlréj%RegistersF%igﬁ%‘if%* S
 AHEED 7 W% ¥ 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. 0x1
R_PWM1_DUTY 0x09BJ[3:0], 0x09A[7:0] | RW | 12 |PWM1 Output Duty Cycle 0x080
PWM1 Function Enable
R_PWM1_EN 0x09C[0] RW | 1 |0: Disable 1
1: Enable
PWM1 Output Polarity
R_PWM1_POL 0x09C[1] RW | 1 |0: Normal 0
1: Invert
PWM1 Synchronized with VSYNC
11: Synchronized with
. Input VSYNC
R_PWM1_SYNC 0x09C[3:2] RwW | 2 10 Synchronized with 00
Output VSYNC
0x: Not Synchronized with VSYNC
PWMZ2 Output Selection
R_PWM1_INV 0x09C[4] RW | 1 |0: PWM2 Signal 0
1: Invert PWM1 Signal
SRGB PWM Enable
R_PWM_OUT 0x09C[5] RW | 1 |0: Disable 0
1: Enable

R_PWM2_FREQ

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

RW

12

PWM2 Output Cycles.

0x200

R_PWM2_REF

Ox09E[7:4]

RW

4

PWM2 Reference Cycles.

0x3

R_PWM2_DUTY

0x0AO[3:0], 0X09F[7:0]

RW

12

PWM2 Output Duty Cycle

0x100

R_PWM2_EN

0x0A1[0]

RwW

PWM2 Function Enable

0: Disable

1: Enable

R_PWM2_POL

O0x0A1[1]

RW

PWM2 Output Polarity

0: Normal

1: Invert

R_PWM2_SYNC

0x0A1[3:2]

RwW

PWM2 Synchronized with VSYNC

11: Synchronized with
Input VSYNC

10: Synchronized with
Output VSYNC

0x: Not Synchronized with VSYNC

11

R_PWM3 _FREQ 0x0A3[3:0], 0x0A2[7:0] | RW | 12 |PWM3 Output Cycles. 0x300
R_PWM3_ REF 0x0A3[7:4] RW | 4 |PWM3 Reference Cycles. 0x0
R _PWM3 _DUTY 0x0A5[3:0], 0x0A4[7:0] | RW | 12 |PWM3 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
R_PWM3_SYNC 0x0A6[3:2] RW | 2 |PWMS3 Synchronized with VSYNC 11

11: Synchronized with

Input VSYNC
[ 3
4 BITEK
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10: Synchronized with
Output VSYNC
0x: Not Synchronized with VSYNC

Panel clock |‘||‘||‘||‘||‘||‘||‘||‘||‘||‘||‘||‘||‘||‘||‘||‘|

R_PWM_REF

Reference clock | — : : : : : :
Baseonpanataioor L1 L LI L L L L1

R_PWM_FREQ

o N
“ ).

PWM Output

Base on reference clock

R_PWM_DUTY

Figure 6-26 PWM Function

6.28 Video Decoder
6.28.1 Video Decoder Feature

Three analog inputs, internal analog source selectors, e.g. CVBS x3 or Y/C x1 or ( Y/C x1 and CVBS x1)
or YPbPr (480i or 576i)

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

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

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

On-chip clock generator

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

Requires only one crystal (24.576 MHz) for all standards

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

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

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

PAL delay line for correcting PAL phase errors

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

Multi-standard VBI-data slicer decoding closed caption

MV copy protection detection

User programmable sharpness filter

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

o ————{ Synenroize Process [ [PUSE

SRC

>R
Detect _>| Data Slicer |
A
AINT1—> > > oD =» Luminance Process % Image =>» VD_YOUT
AIN12—»{ AFE ciit?ol Comb b Post =» VD_UOUT
= | Filter rocessor
AINZ2—> > > > Chroma Process : —> VD_VOUT

AA 4
AGC
&

ACC

Figure 6-27 Video Decoder Block Diagram

6.28.3 Video Decoder Adjustment
BIT1612 S1S4T* . Video Decoder #Lfit Aol » ™ | B i PG 1Y e oo 1 g
s VR I - ’I‘E'F%;%%”F%ﬁ%ifﬂ“ NIRRT

6.28.3.1 Brightness and Contrast
BIT1612 #}-%} Y Domain i~ Brightness #1 Contrast EIfJ%*j%Z o Kl ﬁ"%ﬁiﬁ\?i‘:’f/[l"’\ B o

f
Table 6-40 Color Adjustment Register
Mnemonic Address | R/W | Bits Description Default
R _BRIGHTNESS VD |0x0A8[7:0] | RW | 8 |Brightness Value 0x8A
R CONTRAST VD 0x0A9[7:0] | RW | 8 |Contrast Value 0x71
R _BLACKLEVEL VD |0x0AA[7:0] | RW | 8 |Black Level Value 0x80

6.28.3.2 Sharpness Process
BIT1612 &35 Y Domain Data fii Sharpness %! > |’ ¥ (“RYigpl gF > & ﬁliﬁ’[ﬁ%?{u_’ij[ﬂ

Ha. o
Table 6-41 Sharpness and Smoothness Process Register
Mnemonic Address | R/W |Bits Description Default
Sharpness value (0~127)
R_UNSHARP_VAL VD |0x0B1[6:0] | RW | 7 |0x00: Least sharpness 0x00

0x7F: Most sharpness
Sharpness Enable

R_UNSHARP_EN_VD 0x0B1[7] RW | 1 |0: Disable 0
1: Enable
R_UNSHARP_THD VD |0x0B2[5:0] | RW | 6 |[Sharpness Threshold Value 0x00
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6.28.3.3 UV Gain, Saturation and Kill Color
BIT1612 &3 UV Domain Data #if UV gain ~ Saturation ~ Hue 1 Kill Color gl » ' ZE i ™|
HPETREM SRR - S PSR 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 0x0AD[7:0]]| RW | 8 |V Gain Value Adjustment 0x80
SAT Adjust Control
R_SAT_MODE_VD 0x0AE[7] |Rw | 1 [Q:Normal _ 1
1: Simultaneously adjust R_SAT_U_VD
and R_SAT V VD (From R_SAT U VD)
U Saturation Value (0.0 ~ 1.9843)
0x00=0.0, 0x40=1.0, Ox7F=1.9843
V Saturation Value (0.0 ~ 1.9843)
0x00=0.0, 0x40=1.0, Ox7F=1.9843
Chrominance HUE control
01111111: +178.6°
R_CHROMA_HUE_VD |0xO0AB[7:0]| RW | 8 0000000: 0° 0x00
1000000: -180°
Control Kill Color enable
R_KILL_COLOR_VD 0x0B3[7] RW 1 |0: Disable 0
1: Enable
V Data Delay
00: Delay 0
R_VDLY_VD 0x0BO[1:0] | RW | 2 |01: Delay 1 01
10: Delay 2
11: Delay 3
U Data Delay
00: Delay 0
R_UDLY_VD 0x0BO[3:2] | RW | 2 |01: Delay 1 01
10: Delay 2
11: Delay 3

R_SAT_U_VD OXOAE[6:0]| RW | 7 0x40

R_SAT V_VD OXO0AF[6:0] | RW | 7 0x40

6.28.3.4 Chroma Transient Improvement (CTI)
BIT1612 #{if Chroma Transient Improvement (CTI) - ﬁIFﬁgRegistersﬁ*ﬁ‘ifﬂ Table 6-43 -

Table 6-43 Chroma Transient Improvement Register

Mnemonic Address | R/W |Bits Description Default
R_CTI_THD_VD 0x0B4[7:0] | RW | 8 |CTI Process Threshold Value 0x10
CTI Enable
R_CTI_EN_VD 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 CTI Enhancement
CTI Level Selection for V Domain
R_CTI_VSEL_VD 0x0B3[6:4] | RW | 3 |000: Least CTI Enhancement 001
111: Most CTIl Enhancement
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6.28.4 Synchronization Process
Synchronization Process Block - Y/C 55 #&#fiY Luminance [19 fﬁyﬂ]l » 5 B HSYNC 71 VSYNC

fit E?'F °
Reference
SYNC .| PHASE Reference
LUMA= 5| |cER DETECTOR Clock > Clock
Generator
. » HSYNC
Vertical COUNTER
Processor » VSYNC

Figure 6-28 Synchronization Process

Table 6-44 Synchronization Process Register

Mnemonic Address R/W | Bits Description Default
R_SYNC_IDEL 0x0B5[7:0] RW | 8 |Horizontal Increment Delay 0x4A
R_SYNC_HSYS 0x0B6[7:0] RW | 8 |Horizontal Sync Start O0x2F
R_SYNC_HSYE 0x0B7[7:0] RW | 8 |Horizontal Sync End OxFF
R_SYNC_HCS 0x0B8[7:0] RW | 8 |Clamp Signal Start OxF2
R_SYNC_HCE 0x0B9[7:0] RW | 8 |Clamp Signal End 0xCO
R_SYNC_HSS 0x0BA[7:0] RW | 8 |Horizontal Delay OxFD
R _BGPU_POINT_N [0x0BB[7:0] RW | 8 |Burst Start Point for 60Hz Signal 0x06
R _BGPU_POINT_P  |0xOBC[7:0] RW | 8 |Burst Start Point for 50Hz Signal 0x16
R_SLICER THD 0x0BD[7:0] RW | 8 |Sync-Slicer Threshold 0x00

VSYNC Noise Reduction Mode
00: Normal Mode
R_VNOISE_MODE 0x0BE[1:0] RW | 2 |01: Fast Mode 01
10: Free-Run Mode
11: Bypass Mode

R_FIDT_THD 0xOBE[7:4] RW | 4 |50/60Hz Detection Threshold 0x8
R_SYNC_LPADJ 0x0BF[1:0] RW | 2 |Loop Filter Tracker Speed 11
R_SYNC_PDGAIN 0x0BF[3:2] RW | 2 |Loop Filter Phase Tracker Factor 11
R_SYNC_LPLMT 0x0BF[4] RW | 1 |Loop Filter Phase Adjustment Speed 0

PLL Free-Run Mode Enable
00: Free-Run on 23.928MHz
R_SYNC_HPLL 0xOBF[6:5] RW | 2 |01: Disable (Normal) 01
10: Free-Run on 27MHz
11: Free-Run on 30.07MHz
VCR Mode Enable
R_VTRC 0x0BF[7] RW | 1 |0: Disable 0
1: Enable
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6.28.5 VBI Data Slicer
BIT1612 #{} Data Slicer Jsf= i’ (}%ﬁ%f%ﬁﬁ?{eﬁﬁ Lines » Even/Odd - »j %! 16 Bits [iv Data » =~
'A% Interrupt 2 Register #{H# MCU fit5gvE! ?FE[F%JEU Registers ﬁ%%ﬁ%* e 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 Threshold 0x26

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

R_DATA_SLICER_LINE_E |0x0C2[5:0] | RW | 6 |Data Slicer Line Selection for Even Field 0x11
Data Slicer Enable for Even Field

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

R_DATA_SLICER _LINE_O |0x0C3[5:0] | RW | 6 |[Data Slicer Line Selection for Odd Field 0x10
Data Slicer Enable for Odd Field

R_DATA_SLICER_EN_O |0x0C3[7] |RW | 1 |0: Disable 1
0: Enable
Data Slicer Output (Ox17A, 0x17B) Selection

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

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

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

6.28.6 Source Detection
BIT1612 #.{ Source Detection FIfJﬁJFjZFl‘JJ EIE*J fg?E[JAINﬂ (SRC11)~AIN12 (SRC12)#1AIN2 (SRC2)
fﬁ{ﬂrﬁﬁ’* 7 %%ﬁfﬁaf“' o (ERRIAAE PR ASET Interrupt L 23105 - TE'%%F'U Registers F%tﬁ%ifj%“ E

Table 6-46 Source Detection Process Register
Mnemonic Address |R/W (Bits Description Default

R_CH2_THD 0x0C4[1:0]| RW | 2 |[Signal detection threshold for AIN2 00

R _CH12_THD 0x0C4[3:2]| RW | 2 |[Signal detection threshold for AIN12 00

R_CH11_THD 0x0C4[5:4]| RW | 2 |[Signal detection threshold for AIN11 00
Source Detection Mode

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

R_SRC2 0x178[4] R | 1 |Source detection result for AIN2 -

R_SRC12 0x178][5] R | 1 |Source detection result for AIN12 -
Source detection result for AIN11

R_SRC11 0x178[6] R | 1 |0: No signal toggle -
1: Signal toggle

4 BIiTEK



BIT1612

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

6.28.7 Luminance Process

Pre L
Filter

BandPass

YIN= Filter

== Blacklevel

Contrast Brightness

Delay

R_COR_SEL—
R_APER_SEL ]

R_CHT_SEL—|

R_PREF_EN—
R_CHT_EN—]

R_BPASS_SEL

R_CONTRAST_VD

R_BLACKLEVEL_VD—

R_BRIGHTNESS_VD

R_YDEL

Figure 6-29 Luminance Process Block

Table 6-47 Luminance Process Register

Mnemonic Address |R/W |Bits

Description

Default

R_BPASS_SEL 0x0C5[1:0]| RW

Band Pass Frequency Selection

00: Frequency 1

01: Frequency 2

00

10: Frequency 3

11: Frequency 4

R_COR_SEL 0x0C5[3:2]| RW

Coring circuit amplitude value

00: Coring factor 1

01: Coring factor 2

00

10: Coring factor 3

11: Coring factor 4

R_APER_SEL 0x0C5([5:4]| RW

Aperture Factor

00:0

01:0.25

00

10: 0.5

11:1.0

R_CHT_EN OXOFO[5] |RW | 1

Chroma Trap Enable

0: Disable

1: Enable

R_CHT_SEL 0x0C5[7] | RW | 1

Chroma-Trap Control (Internal Test)

0: Type 1

1: Type 2

R_PREF_EN 0x0C5[6] | RW | 1

Luma Pre-Filter Enable

0: Disable

1: Enable

R_YDEL 0x0C6[3:0]| RW

Y Data Path Delay

1111: Delay 16 Clocks

1000: Delay 0 Clock

0x8

0000: Delay -15 Clocks
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SECAM
Processing
N
. Low- Chroma-
CIN=p I':Tttel-r = Demodulator =)) Pass =  Gain ) Cl;:ﬁ?;:_) — Uout
Filter Processing = VOUT
N
A 4
Sub- Color
Carrier Standard Color
Generator Detector Standard
Figure 6-30 Chroma Process Function Block
Table 6-48 Chroma Process Register
Mnemonic Address |R/W| Bits Description Default
Chroma Fixed-Gain Value
) 000000: Minimum Gain (0.25)
R_CHROMA_GAIN 0x0C7[6:0] RW| 7 010000: Normal Gain (1.0) 0x21
111111: Maximum Gain (3.5)
Chroma Gain Type Selection
R_CHROMA_GAIN_SEL |0x0C7[7] RW| 1 |0: Auto-Gain 0
1: Fixed-Gain (Defined on 0x609[6:0])
R_GAIN_CTL_VALUE 0x0C9[0], RW| 9 |Chroma Gain Reference Value 0x100
- - = 0x0C8[7:0]
Auto Color Kill From Color Detection
R_AUTO_KILL 0x0C9[1] RW| 1 |0: Disable 0
1: Enable (Auto Kill from Color Detection)
TV / VCR Mode Selection
R_CDV_SEL 0x0C9[2] RW| 1 |0: Mode 1 0
1: Mode 2
CCIR Mode
R_CCIR_EN 0x0C9[3] RW| 1 |0: Disable 0
1: Enable
Auto Chroma Gain Loop Filter
00: Slow Time Constant
R_GAIN_CTRL_SPEED |0x0C9[5:4] RW| 2 |01: Medium Time Constant 00
10: Fast Time Constant
11: Frozen
SECAM Invert Enable
R_SECAM_INVERT 0x0C9[6] RW| 1 |0: Disable 0
1: Enable
SECAM Cross Color Reduction
R_SXCR 0x0C9[7] RW| 1 |0: Disable 1
1: Enable
R_THRESHOLD SECAM |0x0CA[7:0] RW/| 8 |Color Killer Threshold for SECAM 0x80
R_THRESHOLD QAM 0x0CBJ[7:0] RW | 8 |Color Killer Threshold for PAL and NTSC | 0x80
R_SECAM_SENSITIVE 0x0CC[7:0] |RW/| 8 |[SECAM Switch Sensitive Level 0x50
R_PAL_SENSITIVE 0x0CD[7:0] |RW/| 8 |PAL Switch Sensitive Level 0x50
R_LOWER_BOUND 0x0CE[3:0] RW/| 4 |Color Standard Detection Threshold 1 0x4
R_UPPER_BOUND 0x0CE[7:4] RW | 4 |Color Standard Detection Threshold 2 0xC
R_CHROMA_LPPI1 0x0CF[1:0] RW | 2 |Chroma Low Pass Filter Factor 1 01
R_CHROMA_LPPI2 0x0CF[3:2] RW | 2 |Chroma Low Pass Filter Factor 2 10
R_SQP_LMT 0x0CF[4] RW/| 1 |Sub-Carrier Frequency Selection 0
®
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0: Type 1
1: Type 2
R_SQP_LPPI 0x0CF[6:5] RW | 2 |Sub-Carrier Phase Detection Factor 1 01
R_SQP_SPUP 0x0CF[7] RW | 1 |Sub-Carrier Phase Detection Factor 2 0
R_STD_COUNT 0x0DO0[5:0] RW | 6 |Color Standard Detect 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 3.57MHz 0x00
R _STD_OFFO01 0x0D2[7:0] RW | 8 |Burst Freq. Offset for 4.2MHz 0x08
R _STD_OFF10 0x0D3[7:0] RW | 8 |Burst Freq. Offset for 4.43MHz 0x00

6.28.9 Comb Filter Process
BIT1612 Video Decoder #{lf NTSC 3-Line #{! PAL 5-Line iy Adaptive Comb Filter ¥+ {f"Y/C 3 ¥% »

ARy L -

Table 6-49 Comb Filter Process Register

Mnemonic

Address

R/W

Bits

Description

Default

R_COMB_EN

0xOFO[6]

RW

Comb Filter Enable

0: Disable

1: Enable

R_COMB_CTHD

0x0DA4[6:0]

RW

C Threshold Value

0x20

R_COMB_YTHD12

0X0D5(7:0]

RwW

Y Threshold Value for
NTSC: Abs (Line0-Line1) or Abs (Line1-Line2)
PAL: Abs (Line0O-Line2) or Abs (Line2-Line4)

0x20

R_COMB_YTHD3

0x0D6[7:0]

RW

Y Threshold Value for
NTSC: Abs (Line0-Line2)
PAL: Abs (Line0O-Line4)

0x10

R_LINE_THD1

0x0D7[7:0]

RW

Y Line Threshold1 Value

0x10

R_LINE_THD2

0x0D8[7:0]

RW

Y Line Threshold2 Value

0x0A

R_SECS_AUTOSW

0x0D9[0]

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

R_NOCOR_AUTOSW

0x0D9[2]

RW

No Color Burst Control

0: Force 1D

1: Auto

R_OUT_SEL

0x0D9[5:4]

RW

Middle Filter Selection

00: ModeO

01: Mode1

10: Mode2

11: Mode3

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)

10: Two-Line Filter (Mode 1)

11: Three-Line Filter

00

R_Y_AUTO

0xODA[2]

RwW

Y Domain Comb Filter Enable

0: Fixed Filter

1: Adaptive Comb Filter

R_Y1D_SEL

0xODA[5:4]

RW

Y Domain Notch Filter Selection

00: Type O

01: Type 1

00
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10: Type 2

11: Type 3

R_CP90_SEL

0x0DB[2:0]

RW

C Domain Force 1D Filter Selection
(Phase 90)

000: High Pass Filter

001: Two-Line Filter (Mode 2)

01x: Two-Line Filter (Mode 0)

10x: Two-Line Filter (Mode 1)

11x: Three-Line Filter

010

R_CP90_AUTO

0xODB[3]

RW

C Domain Comb Filter Enable
(Phase 90)

0: Fixed Filter

1: Adaptive Comb Filter

R_CP180_SEL

0xODB[6:4]

RwW

C Domain Force 1D Filter Selection
(Phase 180)

000: High Pass Filter

001: Two-Line Filter (Mode 2)

01x: Two-Line Filter (Mode 0)

10x: Two-Line Filter (Mode 1)

11x: Three-Line Filter

010

R_CP180_AUTO

0x0DB[7]

RW

C Domain Comb Filter Enable (Phase 180)

0: Fixed Filter

1: Adaptive Comb Filter

R_CP90TAB_SEL

0x0DCI[1:0]

RW

C Domain Filter Table Selection (Phase 90)

00: Table 0

01: Table 1

10: Table 2

11: Table 3

1

R_CREFY_EN

0x0DC[4]

RW

C Domain Refers to Y Domain

0: Disable

1: Enable

R_YREFC_EN

0Xx0DCI[5]

RwW

Y Domain Refers to C Domain

0: Disable

1: Enable

R_YP9OREF13_EN

0x0DCI6]

RW

C Domain Refers to Line2 and Line4
(Phase 90)

0: Disable

1: Enable
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6.28.10 AGC and ACC Process
BIT1612 il AGC (Auto Gain Control)rjjﬁ‘:j\};tzt‘fqﬂ Analog PGA il -6db ~ 0db ~ 6db #1 12db 4
7y Gain Value » Digital PGA Frifif +18db ~ -18db Linear Digital PGA » ® #{i#f ACC (Auto Clamp
Control)fjJﬁZJ‘JEt’ﬁju Analog Clamp # Digital Clamp- AGC » ACC ElfJ}Z_t’ﬁj[JFl‘ fﬁlﬁﬁa’i“ fﬁifﬁ%ﬁ&}ﬁﬁfﬁl}@ﬂﬁ
R IR O T B (ORISR A ST B AR < PR B
2 qEﬁ' ) ﬁlﬁ%ﬁﬁfj Registers F%’#{L_ﬁ%ifj%“ E

Digitize
A
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: AGC_THD
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R_SYNC_HSYS

GAIN

R_SYNC_HSYE

Clamp d ~
R_SYNC_ﬁg;

R_SYNC_HCE

Figure 6-31 AGC and Clamp Pulse

Analog ¢ Digital
ACC ACC
A\ 4 Y
Analog .| Analog Digital Digital |
> Clamp || PGA >CADC »| Clamp P PGA

T

R_AGAIN1_SRC Analog | R_DGAIN1_SRC MUX Digital
110 AGC AGC
I
|  —1
Analog 0 |1 | Digital
R_AGAIN2_SRC AGC | R_DGAIN2_SRC MUX ]| AGC
v
Analog .| Analog Digital Digital |
> Clamp || PGA >(ADC2 »| Clamp P PGA
A A
Analog ¢ Digital
ACC ACC

Figure 6-32 AGC Control Selection

Table 6-50 AGC Control Register
Mnemonic Address |R/W| Bits Description Default
R_ACLAMP_SPEED 0xODD[7:0]| RW | 8 |Analog Clamp Tracer Speed 0x18
R_ACLAMP1_LEVEL |OxODE[7:0]|RW | 8 |Analog Clamp 1 Level 0x30
R_ACLAMP2_LEVEL |0xODF[7:0]|RW | 8 |Analog Clamp 2 Level 0x80
Analog AGC Enable for ADC1
R_AAGC1_EN OxOEO[0] |RW/| 1 |0O: Disable (R_AAGC1_VALUE) 1
1: Enable (Auto Tracer)
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Analog AGC Hold for ADC1

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

1: Enable (Hold)

Analog PGA 1 Value when AGC Disable

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 1 Enable

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

1: Enable

Analog Clamp 1 Level Selection

R_ACLAMP1_TYPE OxOEO[5] |RW/| 1 |0:R_ACLAMP1_LEVEL 0

1: Middle Level

Analog Clamp 1 Update Signal

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

1: HSYNC

Auto ACC and AGC Hold when Tracer Stable

R_AUTO1_HOLD OXOEQ[7] |Rw| 1 frorADCt 0
0: Disable

1: Enable

Digital AGC Enable for ADC 1

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

1: Enable (Auto Tracer)

Digital AGC Hold for ADC 1

R_DAGC1_HOLD OxOE1[1] |[RW| 1 |0O: Disable (Tracer) 0

1: Enable (Hold)

Digital Clamp 1 Enable

R_DCLAMP1_EN Ox0E1[2] |RW/| 1 |0O: Disable (R_DCLAMP1_VALUE) 1
1: Enable
Digital ACC Hold for ADC1
R_DCLAMP1_HOLD OxOE1[3] |RW/| 1 |0O: Disable (Tracer) 0
1: Enable (Hold)
R _DAGC1_THD OxOE1[7:4] |RW | 4 |Digital AGC 1 Tracer Level 0x1
R _DAGC1_VALUE 0x0E2[7:0] |[RW | 8 [Manual Digital AGC 1 value 0x40
R DCLAMP1_LEVEL |0xOE3[7:0] |RW | 8 |Digital Clamp 1 Level O0x3F
R DCLAMP1_VALUE |0xOE4[7:0] |RW | 8 [Manual Digital Clamp 1 Value 0x00
R _DAGC1_SPEED O0xOE5[5:0] |[RW | 6 |[Digital AGC 1 Tracer Speed 0x04
R_DIFFGAIN1_THD O0xOE5[7:6] |[RW | 2 |AGC and ACC Ready Threshold for ADC 1 00
Digital AGC 1 Update Signal
R_DAGC1_VSUP OxOEE[6] |RW/| 1 |0:HSYNC 1
1: VSYNC

e —
Digital AGC 2 Update Signal

R_DAGC2_VSUP OxOEE[7] |RW| 1 [g: HSYNC 1
1: VSYNC
Analog AGC Enable for ADC 2

R_AAGC2_EN OxOE6[0] |RW/| 1 |0: Disable (R_AAGC2_ VALUE) 1

1: Enable (Auto Tracer)
Analog AGC Hold for ADC 2
R_AAGC2_HOLD OxOE6[1] |RW | 1 |0O: Disable (Tracer) 0
1: Enable (Hold)
R_AAGC2_VALUE OxO0E6[3:2] |[RW | 2 |Analog PGA 2 Value when AGC Disable 10
00: -6 db (x0.5)
01: 0 db (x1)
10: 6 db (x2)
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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 [0: R_ACLAMP2 LEVEL 1

1: Middle Level

Analog Clamp 2 Update Signal

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

1: HSYNC

Auto ACC and AGC Hold when Tracer Stable

R_AUTO2_HOLD Ox0E6[7] |Rw| 1 [OLADC2 0
0: Disable

1: Enable

Digital AGC Enable for ADC2

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

1: Enable (Auto Tracer)

Digital AGC Hold for ADC2

R_DAGC2_HOLD OxOE7[1] |RW/| 1 |0O: Disable (Tracer) 0

1: Enable (Hold)

Digital Clamp 2 Enable

R_DCLAMP2_EN OxOE7[2] |RW/| 1 |0: Disable (R_DCLAMP2_VALUE) 1
1: Enable
Digital ACC Hold for ADC 2
R_DCLAMP2_HOLD OxOE7[3] |RW/| 1 |0: Disable (Tracer) 0
1: Enable (Hold)
R _DAGC2_THD OxOE7[7:4] |RW | 4 |Digital AGC 2 Tracer Level 0x1
R_DAGC2_VALUE O0xOE8[7:0] |RW | 8 |Manual Digital AGC 2 Value 0x40
R_DCLAMP2_LEVEL |0xOE9[7:0] |RW | 8 |Digital Clamp 2 Level 0x80
R_DCLAMP2_VALUE |0xOEA[7:0]| RW | 8 [Manual Digital Clamp 2 Value 0x00
R _DAGC2_SPEED O0xO0EB[5:0]| RW | 6 |Digital AGC 2 Tracer Speed 0x04
R_DIFFGAIN2_THD OxOEB[7:6]| RW| 2 |AGC and ACC Ready Threshold for ADC 2 00
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6.28.11 AFE and PLL Control
BIT1612 ' AFE (Analog Front End) ]%"“{L_ifgir ﬁlrﬁ%?’tﬁ%iﬁ%* e

Table 6-51 ADC Control Register
Mnemonic Address |R/W| Bits Description Default
R AFE _CS 0x0EC[1:0] |RW | 2 |AFE Clamp Current 00
R _AFE_CTRPH 0xO0EC[3:2] |RW| 2 |AFE Phase Non-Overlap Time 00
R _AFE_CTRIB 0x0EC[6:4] |RW | 3 |AFE Bias Current Control 110
R_AFE_SH2VCM 0x0EC[7] RW/| 1 |AFE Internal Shortcut On both PGA 0
R_AFE_ENIB 0xOED[0] RW/| 1 |AFE Bias Current Enable 1
R_AFE_ENREF O0x0ED[1] RW| 1 |AFE Reference Generator Enable 1
R_AFE_ENVBG 0x0ED[2] RW | 1 |AFE Bandgap Generator Enable 1
R_AFE_ENVCM OXOED[3] rwl 1 AFE Common Mode Voltage Generator 1
Enable
Power Down Input for ADC 1
R_AFE_ENAY O0x0ED[4] RW| 1 |0: Power Down 1
1: Normal Operation
Power Down Input for ADC 2
R_AFE_ENAC O0xO0ED[5] RW| 1 |0: Power Down 1
1: Normal Operation
R_AFE _BYP 0x0ED[6] RW| 1 |Bypass PGA for ADC Test 0
R_AFE_DEC 0X0ED[7] Rwl 1 Control Output Data Dec?mator by 8 or None 0
(Dec = 0: Normal Operation)
PLL Power On Reset
R_PLL_POR OxOEE[0] RW| 1 |0O: Disable 0
1: Reset
PLL Enable
R_PLL_EAPLL OxOEE[1] RW| 1 |0O: Disable 1
1: Enable
R_PLL_ICPO Ox0EE[2] RW| 1 |PLL Factor 0 0
R_PLL_ICP1 OxOEE[3] RW| 1 |PLL Factor 1 0
PLL DTO Rotate
R_PLLDTO_ROL OxOEE[4] RW| 1 |0: Disable 0
1: Enable
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6.28.12 Input Path Selection
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Analog|f ]

10-Bit Digital Video Decoder with OSD and T-CON
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R_AFE_SEL R_ANY_SEL
0 0
AIN1T1—— '
1 | Mux < ADC1 —6 1| MUX Luma(Y)
AIN12 R_YPBPR_EN
|
cb/cr [ Cb
Split — ¢r
0 0
AIN2 ADC2 1| MUX L1 MUX —‘—Chroma(C)
R_ANC_SEL R_YJ:_EN
Figure 6-33 Input Path
Table 6-52 Analog Input Path Register
Mnemonic Address |R/W |Bits Description Default
Chroma Path Selection
R_ANC_SEL 0xOFO0[0] |RW | 1 |0: Data Source form ADC2 0
1: Data Source from ADC1
Luma Path Selection
R_ANY_SEL O0xOF0[1] | RW | 1 |0: Data Source from ADC1 0
1: Data Source from ADC2
Video MUX Switch for ADC1
R_AFE_SEL 0xOFO0[2] |RW | 1 |0: ADC1 Signal from AIN11 Pin 0
1: ADC1 Signal from AIN12 Pin
Y/C Mode Enable
R_YC_EN OxOFO[3] |RW | 1 |0: Disable 0
1: Enable
YPbPr Mode Enable
R_YPBPR_EN OxOF0[4] | RW | 1 |0: Disable 0
1: Enable
Table 6-53 Analog Input Selection
Mode R_ANC_SEL| R_ANY_SEL | R_AFE_SEL |R_YC_EN|R_YPBPR_EN
CVBS Mode:
Signal Input from AIN11 on 0 0 0 0
CVBS Mode:
Signal Input from AIN12 on 0 ! 0 0
CVBS Mode:
Signal Input from AIN2 o ! o1 0 0
Y/C Mode:
Y Signal Input from AIN11 0 0 0 1 0
C Signal Input from AIN2
Y/C Mode:
Y Signal Input from AIN12 0 0 1 1 0
C Signal Input from AIN2
[ 3
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Y/C Mode:

Y Signal Input from AIN2 1
C Signal Input from AIN11

Y/C Mode:

Y Signal Input from AIN2 1
C Signal Input from AIN12

YPbPr Mode:

Y Signal Input from AIN2
Pb Signal Input from AIN11
Pr Signal Input from AIN12

01

6.28.13 Standard Setting and Detection

BIT1612 F{‘ I'&FEPAL ~ PALGO ~ PAL-N - SECAM ~ PAL-M ~ NTSC-443-50 - NTSC-M ~ NTSC-443-60
FBlack & WhiteZColor Standard [%5‘7“—1% (AR R I~ o PRI S TR TR

H %ﬁ’ﬁ?ﬁﬁél’?ﬁ%ﬁ ° WEJ%P,E#%? ?il&?ﬁ'ﬁ%‘if%‘ [l > ﬁ'ﬁ}faRegistersﬁ%{u_’ﬁéﬁ% Table 6-54 -

— VSYNC
VSYNC Synchronize Process

—» HSYNC

——» 50/60Hz

MUX +—R_AUFD
50/60 Detection |-2{ | 1| ©
U
Fast 50/60 1] x
Detection
R _FSEL
R_FSEL
Figure 6-34 Field Type Selection
50/60Hz
| R_STD_MOD
R_STD_SEL0-2] |
] MUX —_ 0 | R _STD_AUTO
R STD SEL1— MUX |
1 1]
Color Standard 0 MUX —— Color Standard
Auto Detection
R_STD_SELO——

Figure 6-35 Color Standard Selection

Table 6-54 Standard Setting and Detection Register
Mnemonic Address | R/W | Bits Description Default
Auto 50/60Hz Detection
R_AUFD OxOF1[0] | RW | 1 |0: Manual 50/60Hz (Defined on 0x0F1[1]) 0
1: Auto 50/60Hz Detection
R _FSEL 0xOF1[1] | RW | 1 [Manual 50/60Hz Mode (R_AUFD=0) 0
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0: 50Hz

1: 60Hz

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

0: Normal Mode

1: Fast Mode

R_STD_AUTO 0XOF1[2] |RW | 1

Color Standard Detection

0: Manual Color Standard (Defined on OxOF1[6:4])|] O

1: Auto Color Standard

R_STD_MOD OxOF1[3] |RW | 1

Auto Color Standard Detection Mode Selection

0: Semi-Auto Mode

1: Fully-Auto Mode

R_STD_SELO O0xOF1[6:4]| RW | 3

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

000

R_STD_SEL1 OxOF2[2:0]| RW | 3

Color Standard Setup for Semi-Auto on 60Hz

000: PAL/PAL-60

001: PAL_N

010: SECAM

011: PAL_M

101

100: NTSC_4.43 50Hz

101: NTSC_M /NTSC_J

110: NTSC_4.43_60Hz

111: Black & White

6.29 Video Decoder Status Register
BIT1612 Built-In Video Decoder #{if ™ %|| Read Only Registers > I'| [{iF=V BIT1612 [‘Jﬁfﬁ[ﬁ Status - TE'%%

Registers ﬁ%‘%%* E
Table 6-55 Video Decoder Status Register
Mnemonic Address R/W | Bits Description Default
R_DAGC1_OUT 0x16E[7:0] R 8 |Digital AGC1 Tracer Value -
R_DCLAMP1_OUT 0x16F[7:0] R 8 |Digital Clamp1 Tracer Value -
R_DAGC2_OUT 0x170[7:0] R 8 |Digital AGC2 Tracer Value -
R DCLAMP2_OUT 0x171[7:0] R 8 |Digital Clamp2 Tracer Value -
R _AAGC1_OUT 0x172[1:0] R 2 |Analog ACG1 Tracer Value -
R _AAGC2 OUT 0x172[3:2] R 2 |Analog AGC2 Tracer Value -
R_CHROMA_GAINOUT Ox172[7:4], R 12 |Chroma GAIN Tracer Value -
- - 0x173[7:0]
Color Standard Detection Result
000: PAL
001: PAL_N
010: SECAM
R_COLOR_STANDARD |0x174[2:0] R 3 |011: PAL_M -
100: NTSC_4.43_50Hz
101: NTSC_M /NTSC_J
110: NTSC_4.43_60Hz
111: Black & White
50/60Hz Detection
R_FIDT_O 0x174[3] R 1 |0: 50Hz -
1: 60Hz
H-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 -
R_COLORDET 0x174[7] R 1 |Color Detection Result -
a
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0: No Color or Low Color

1: Color Source

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

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

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

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

0x17C[0],0x177

R_INCCHRO_O 7:0]’0)([1 ;6[7:0] [ 17 |PLL Tracer Value -
MV Source Detection

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

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

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

R_STD_PHASE 0x178[3] 1 10:0-180-0 -
1:0-90-180-270-0

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

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

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

R_CC_INT 0x178[7] 1 |0: No CC Data -
1: Has CC Data

R _CC_DATA1 0x17A[7:0] 8 |Data Slicer First Byte -

R _CC_DATA2 0x17B[7:0] 8 |Data Slicer Second Byte -
Data Slicer Error

R_CC_ERROR 0x17C[1] 1 |0: Normal -
1: Error

a
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6.30 Serial RGB Output
BIT1612 1 Serial RGBS | /1 ['1» ({1 || SRGB[B:1] (Pin52~Pind5)fit! {7 RGB ¥ (fRTSxfit HSYNC
~VSYNC - DE%‘T['%#E» f$SRGB_CLK(Pin 54) ﬁJE?JH’,Clock[F%EFE’ ﬁ“ﬁ‘, Z7L.CD PanelpSerial RGB%ET‘ %Jﬁ? ° F%F
%E'%Jfrﬁﬁ%‘ifj% Table 6-56 - Figure 6-36 ~ Figure 6-37 -
Table 6-56 Serial RGB Output Register

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

0: 3T Serial RGB (RGB)
R_SRGB_4X F3[1 RW 1
_SRGB_ 0x0F3[1] 1: 4T Serial RGB (RGBB) 0
Serial RGB Enable
R_SRGB_EN 0xO0F3[0] RW 1 |0: Disable 1
1: Enable
R/G/B R1| G1|B1| R2| G2| B2 | R3| G3| B3 | R4| G4| B4 |R5 | G5 | B5 E
G1|B1| R1|G2|B2 |R2 [G3 [B3 |R3 |G4 |B4 |[R4 [ G5 |[B5 |R5 o)
bE ] L
OCLK

Figure 6-36 UPS051

R/G/B R1|G1|(B1|B1|R2|G2|B2|B2|R3| G3|B3 |B3| R4| G4 | B4 | B4

G1|{B1|R1|R1/G2[B2 |[R2 | R2|G3|B3 |R3 |R3|G4|B4 |R4 |R4

e | -
ook — ULy

Figure 6-37 UPS052

6.31 BIT1690 Interface
BIT1690 1% 3-Channel Video DAC - fi'!'| {Tsjil “LCD Panel » BIT1612 [* {=*BIT1690 i * f1 {19 /1 [ »
AEBIT1612 fiURegister i I i1 SIBIT1690 5 il - 1l =i % Table 6-57 1 Figure 6-38 71BIT1690
Data Sheet « ffffIJ{iL= BiURL » & OXOFS iy » 7| i ADDR[2: VT (Fi@fif » yfy £ 4 7% -

Table 6-57 BIT1690 Interface Register
Mnemonic Address R/W | Bits Description Default
R_SPI1690_DATA 0x0F4[7:0] RW 8 |Write Data 0x00
BIT1690 Interface — Enable
R_SPI1690_EN 0xO0F5[7] RW 1 |0: Disable 0
1: Enable
BIT1690 Interface — Write / Read
R_SPI1690_RW 0xO0F5[6] RwW 1 |0: Write 0
1: Read
R_SPI1690_LSB 0x0F5[5] RW 1 [BIT1690 Interface — Write Data LSB 0
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R_SPI11690_DESYNC |0x0F5[4] RW 1 |BIT1690 Interface — CMD Sync 0
R_SP11690_CHECKER |0x0F5[3] RW 1 |BIT1690 Interface — CMD Checker 0
R_SPI11690_ADDR 0x0F5[2:0] RW 3 |BIT1690 Interface — ADDR 000

SRGB_OUT | R1| G1| B1| R2| G2| B2 | R3| G3| B3| R4| G4| B4 | R5

soo [ ]

DAC — 

ODE |
ek UL UL L

ocLk 1 1] |

Figure 6-38 BIT1690 Interface

6.32 OSD Function
The embedded OSD supports the following features:

OGN~ W=

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

to Table 6-58 for related registers.

Table 6-58 OSD Windows Register

Mnemonic Address R/W |Bits Description Default
R W0 X 0x104[2:0], 0x102[7:0] | RW | 11 |OSDO Start X Position 0x196
R WO Y 0x104[5:4], 0x103[7:0] | RW | 10 |OSDO Start Y Position 0x014
R_WO0_W 0x105[6:0] RW | 7 |OSDO0 Width (in Characters) 0x06
R W0 H 0x106[5:0] RW | 6 |OSDO Height (in Characters) 0x01
R W1 X 0x114[2:0], 0x112[7:0] | RW | 11 |OSD1 Start X Position 0x033
R W1Y 0x114[5:4], 0x113[7:0] | RW | 10 |OSD1 Start Y Position 0x03F
R W1 W 0x115[6:0] RW | 7 |OSD1 Width (in Characters) 0x09
R W1 H 0x116[5:0] RW | 6 |OSD1 Height (in Characters) 0x06
R_W2_X 0x124[2:0], 0x122[7:0] | RW | 11 |OSD2 Start X Position 0x080
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R W2 Y 0x124[5:4], 0x123[7:0] | RW | 10 |OSD2 Start Y Position 0x0D2
R W2 W 0x125[6:0] RW | 7 |OSD2 Width (in Characters) 0x14
R_W2_H 0x126[5:0] RW | 6 |OSD2 Height (in Characters) 0x00
00 Y L]
) E—WO—X R_WO0 W J HSYNC
S AN N
jff il > ! '
hay Q
S 5| 2¥4- R £
o
e e OSDO 2
o
II
OSD1 s
o
- _l____1 | ____.x
I | N
: 0OSD2 | 4
I e e i
Il I |
] L R W2 X J‘ R_W2_W J :
I I ' |
I I |
IA LIA LI
"Rwi x I R_WI1_W d
VSYNC B :

Figure 6-39 OSD Windows Setup

6.32.2 OSD Memory Mapping

OSDEU%EHFTE‘JZ/[I Figure 6-39 . :

" R_Wx_INDEXS #1 R_Wx_INDEXE iéfF’[H& Ifl1 Display RAM [iu5T24% i "WORD” F'ﬁji{f\,?’v Data (
[FilF 7V H | OX5xx #{1 Ox4xx TEIEPERY Data) > 1 0x5xx[6] E'J-‘Fﬂfﬁ'jﬂ "Background Fade Enable” (ZEJ}F&,EE'
R_Wx_FADE) - 0x5xx[5]E'J$Et’ﬁjﬂ “Foreground Blink Enable” (’;EJPF&IEE' R_Wx_CYCLE) ~ 0x5xx[3:01" | 43
# 16 [ Palette [lifu5~ [WF1 { 0x5xx[4], 0x4xx[6:0] } E*Jﬂs}gkﬁuglgg?vﬂ& (i Font (Ox00~0x7F : L& 1%
“Fixed Font” (128 fif) , 0x80~0xAF : £%.£% “User Font” (48 ff) » 71 0xBO~0xBF : =247 “Color Font” (16
i) ) -

p¥91 7 Palette RAMI I ELI | 4 (g i~ [igfl - 3 *0" 19 “bits” “| 4] “Fringe Enable”
~ by 07 pY “bit4” E'Héjt‘lj’ﬁju “Foreground Transparent Enable” (357 1 i » 5t = 37 ) ~ f 4k "0" fiu
"bit3” E'Héﬂk’ﬁj[] "Background Transparent Enable” (<57 1 [ » & = ‘&) ~ fb4i-"0" piu "bit2~0" i
=717 py "bits5~0" E'Jﬁéﬂt’ﬁjﬂ "Foreground Color” ; @ik "2" fiy "bit4” E*Jiéjfztﬁu "Foreground Fade
Enable” (’:EJ%EE'R_WX_FADE) ;b 727 Ay 7bit3” E'Ji&}‘l}“ﬁjﬂ "Background Blink Enable” (':EJ%KE'
R_Wx_CYCLE) #ift i "2" (4 "bit2~0" = i+ - "3" {iy "bit5~0” E'Héﬁ’ﬁjﬂ"Background Color” » f' =¥
Figure 6-40 » Figure 6-41 -

[i7 "User Font” #1 "Color Font” ﬁﬂ[’}}ﬁﬁﬂiﬂ E‘JRAMEIT‘J?WGI%.% ' STl 48 % 16 fliFont © i
"User Font” Fl%ﬁ[if}}ﬁ“ﬂ” 32 [HRAM® fHUData 52 fﬁ‘% fiFont (i 2% Figure 6-42”) ; 7+ "Color
Font” Elflﬁﬂfﬁ&lﬂi{]‘l 96 {HRAM?F iHuData 4! f,*?}— fiFont (i* %% Figure 6-43) -
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R_Wx_INDEXS —

R_Wx_INDEXE ———#»

Font Select(bit7)

L—Background Fade Enable

-~ - - - \\
|B6|B5|B4| Bit[3:0] |
A A Palette Index B
0x5xx[3:0]
Select Palette

— Foreground Blink Enable
Address xxxx00]

Address xxxx01
Address xxxx1(Q
Address xxxx11

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

0x0

0>.<1

Palette RAM
0x300

OXF

0x33F

ﬁ

— 0x00

)

L 0xBF

Fixed ROM

0x7H
0x80

OXAF

0xBO)

Fringe Enable

Foreground Transparent Enable
Background Transparent Enable

0x600~0x61F
R_BANK_SEL = 000)

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(3bit)
Foreground G | Foreground B

BS5 | BA4 | B3, | BackgroundR
Backgfound Background B

Enable

Enable

Background Blink

Foreground Fade

User Programmable
FONT RAM

olor FONT RAM

Figure 6-40 OSD Memory Mapping
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0x400

0x42

0x401

0x49

0x402

0x54

0x580

0x20

Display RAM

0x0

Palette RAM

—0x300

0x301

0x302

—0x303

— 0x304

0x305

0x306

0x581

0x42

0x582

0x61

0x2
0x1

- 0x307

— 0x308

Ox5FF

0x309

0x30A

— 0x30B

0x33F

0x17

0x00

0x00

0x07

0x00

0x07

OxOF

0x00

0x28

0x38

0x00

0x00

Border Enable=1

Foreground Transarent Enable=0
Background Transarent Enable=0
Foreground Fade Enable=0
Background Blink Enable=0
Foreground Color :
R=8'hff,G=8'h00,B=8'h00
Background Color :
R=8'h00,G=8'h00,B=8'hFF

Border Enable=0

Foreground Transarent Enable=0
Background Transarent Enable=0
Foreground Fade Enable=0
Background Blink Enable=1
Foreground Color :
R=8'h00,G=8'h00,B=8"hff
Background Color :
R=8'hff,G=8'h00,B=8'h00

Border Enable=1

Foreground Transarent Enable=0
Background Transarent Enable=1
Foreground Fade Enable=0
Background Blink Enable=0
Foreground Color :
R=8'h00,G=8'hff,B=8'h00
Background Color :
R=8'h00,G=8'h00,B=8'h00

Figure 6-41

Palette RAM Example

User
Programmable
FONT RAM

~_

0x620
0x621
0x622
0x623
0x624
0x625
0x626
0x627
“20x628
0x629

0x62A

0x62B
0x62C
“0x62D

0x63F

Ox6EF

0x00
0x00
0x00
0x00
0x1F
0x3C
0x1F
0x3E
0x17
0x06
0x16
0x06
0x14
0x1C

If Display RAM
{0x503[4],0x403[6:0]}

0x00

0x81
R_BANK_SEL

=000

Figure 6-42 OSD User Programmable Font RAM
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Color FONT RAM
{Oxgor‘:}i'i’,lg)a';%'gag]éo
0x608 [ Ox3F
0x609 "[ 0x3F
0x60A | Ox1F
OO0O00L0CeeO0O0 0x60B £[ 0x3E
0x60C $| Ox:07
0x608 2 N
0x609 "
________________ 0X60A
""""""" 0x60B 2
ojeelel I X X JO 0x60C
CO0O0OCGO0OOO .
00000@@00000 0x608 Sz ]
OIGIGIOIGINIOXeN X X 0x609éox1o
(X X JOIOIOXOXeX X X X 0x60A | 0x02
C0000 00000000 gizggé 0x10
000000000000 oot ||
OCO00@0OOOOOO
OCO00O0eeO0O0OOO
Figure 6-43 OSD Color Font RAM
Table 6-59 OSD Memory Mapping Table
Memory Mapping Address

Display RAM (CODE) 400H~4FFH
Display RAM (ATTR.) 500H~5FFH
300H~33FH

Palette RAM

(Same as 340H~37FH, 380H~3BFH, 3COH~3FFH)

User Programmable Font RAM
(Color Font RAM)

map to User Font 0~7

R_BANK_SEL=000 |/ color R Font 0~7

map to User Font 8~15

R_BANK_SEL=001 or Color R Font 8~15

map to User Font 16~23

R_BANK_SEL=010 | "0t 0~7

600H~6FFH

map to User Font 24~31

R_BANK_SEL=011 or Color G Font 8~15

map to User Font 32~39

R_BANK_SEL=100 |, Color B Font 0~7

map to User Font 40~47

R_BANK_SEL=101 or Color B Font 8~15

6.32.3 OSD Windows Att

ributes

BIT1612 [i')'] 55 HI£% 3 fid OSD i L 1 [l gt -

Table 6-60 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 |OSDO0 Display RAM End Index OxFF
R_WO0_FADE 0x10B[3:0] [RW| 4 |OSDO0 Fade In/Out Level OxF
R W0 _WMIRX 0x109[6] |RW/| 1 |OSDO Window Mirror for Horizontal 0
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R W0 WMIRY 0x10A[6] |RW| 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 Mirror for Vertical 0
OSDO Font Fringe Selection
. Bit7: Left, Up; Bit6: Up; Bit5: Right, Up;
R_WO0_FFRI_SEL 0x10D[7:0]|RW | 8 Bitd: Left. Bit3: Right: OxFF
Bit2: Left, Down; Bit1: Down; Bit0: Right, Down;
OSDO0 Font Fringe Horizontal Width
R_WO_FFRI_H 0x10C[3:0]|RW | 4 |(R_WO_FFRI_H<=R_WO0_MULX) 0x0
4’b0000: 1 Pixel; ~ 4’b1111: 16 Pixels;
OSDO0 Font Fringe Vertical Width
R_WO_FFRI_V 0x10C[6:4]|RW | 3 |[(R_WO_FFRI_V<=R_WO0_MULY) 000
3’b000: 1 Pixel; ~ 3'b111: 8 Pixels;
. OSDO0 Font Fringe Color
R_WO_FFRI_COR Ox10E[2:0 | RW | 3 Bit2: Color R;  Bit1: Color G; Bit0: Color B m
OSDO Horizontal Character Size
5’b00000: x1; ~ 5’b01111: x16;
R_WO_MULX 0x109[4:01 |RW 15 1 10000: x0.5 (Odd): 5b10001: x0.5 (Even): | X%
5'b1001X: x0.5 (Field Change)
OSDO Vertical Character Size
4’b0000: x1; ~ 4’b0111:x8
R_WO_MULY OxTOAR:0] | RW1 4 10 1000: x0.5 (Odd): 4'61001: x0.5 (Even), 0x0
4’b101x: x0.5 (Field Change)
R_WO0_VANISH_LN Ox10E[7:4] | RW | 4 |OSDO Vanish Line Number 0x0
R_WO0_VANISH_DIR |0x10E[3] |RW/| 1 |OSDO Vanish Line Direction 0
R W0 _WFRI_EN 0x10F[7] |RW/| 1 |OSDO Window Fringe Enable 0
R_WO_WFRI_H 0x10F[3:0] |RW | 4 |OSDO0 Window Fringe Horizontal Width (Pixel) 0x0
R W0 _WFRI_V 0x10F[6:4] |RW| 3 |OSDO Window Fringe Vertical Width (Line) 000
R_WO_WFRI_R 0x110[1:0] | Rw | 2 |©9SPO Window Fringe Color 00
Color R
R_WO_WFRI_G 0x110[3:2] | Rw | 2 |OSPO Window Fringe Color 00
Color G
R_WO_WFRI_B 0x110[5:4] | Rw | 2 |9SPO Window Fringe Color 00
Color B
R W0 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 |OSDO0 Window Delay (Pixel) 000
R _WO0_EN Ox111[7] |RW| 1 |OSDO Window Enable 0
OSDO Blink Period (in VSYNC)
3'b000: 1; 3'b001 : 2; 3'b010: 4;
R_W0_CYCLE OxAN[e:4] | RW 3 13011+ 8; 3b100:16;  3b101:32; "
3'b110 : 64; 3'b111 : 128;
R W0 SPCY 0x111[2:0] |[RW| 3 |OSDO Vertical Character Space 000
R_W1_INDEX_S 0x117[7:0] | RW | 8 |OSD1 Display RAM Start Index 0xOF
R_W1_INDEX_E 0x118[7:0] | RW | 8 |OSD1 Display RAM End Index OxFF
R_W1_FADE 0x11B[3:0] |RW | 4 |OSD1 Fade In/Out Level OxF
R_W1_WMIRX 0x119[6] RW| 1 |OSD1 Window Mirror for Horizontal 0
R_W1_WMIRY 0x11A[6] |RW| 1 |OSD1 Window Flip 0
R_W1_FMIRX 0x119[7] |RW/| 1 |OSD1 Characters Mirror for Horizontal 0
R_W1_FMIRY 0x11A[7] |RW | 1 |OSD1 Characters Mirror for Vertical 0
OSD1 Font Fringe Selection
. 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 Horizontal Width
R_W1_FFRI_H 0x11C[3:0] |RW | 4 (R_W1_FFRI_Hg<=R_W1_MULX) 0x0
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4’b0000: 1 Pixel; ~ 4'b1111: 16 Pixels;
OSD1 Font Fringe Vertical Width
R_W1_FFRL_V 0x11C[6:4] | RW| 3 |(R_W1_FFRI_V<=R_W1_MULY) 000
3’b000: 1 Pixel; ~ 3’'b111: 8 Pixels;
OSD1 Font Fringe Color

RWI_FFRI_COR |OxTE[201| RW| 3 |5t GolorR:  Bit1: Color G:  Bit0: Color B | 11
OSD1 Horizontal Character Size
R_W1_MULX Ox119[4:0] |[Rw | 5 |2 P00000: xT; ~ Sb0T111: x16; 0x00

5’b10000: x0.5 (Odd); 5’b10001: x0.5 (Even);
5’b1001X: x0.5 (Field Change)

OSD1 Vertical Character Size

4’b0000: x1; ~4’b0111:x8

R_W1_MULY OxTIA[3:0] | RW| 4 4’b1000: x0.5 (Odd); 4’b1001: x0.5 (Even), 0x0

4'b101x: x0.5 (Field Change)

R_W1_VANISH_LN Ox11E[7:4] |[RW| 4 |OSD1 Vanish Line Number 0x0
R W1 _VANISH DIR |0x11E[3] |RW/| 1 |OSD1 Vanish Line Direction 0
R_W1_WFRI_EN 0x11F[7] |RW| 1 |OSD1 Window Fringe Enable 0
R W1 WFRI_H 0x11F[3:0] |RW | 4 |OSD1 Window Fringe Horizontal Width (Pixel) 0x0
R_W1_WFRI_V 0x11F[6:4] |RW | 3 |OSD1 Window Fringe Vertical Width (Line) 000
R_W1_WFRI_R 0x120[1:0] | Rw | 2 |©@SPT Window Fringe Color 00
Color R
R_W1_WFRI_G 0x12003:2] | Rw | 2 |©SPT Window Fringe Color 00
Color G
R_W1_WFRI_B 0x120[5:4] | Rw | 2 |©9SPT Window Fringe Color 00
Color B
R_W1_WFRI_FADE |0x120[7] |RW/| 1 |OSD1 Window Fringe Fade In/Out Enable 0
R_W1_WFRI_BLEN |0x120[6] |RW/| 1 |OSD1 Window Fringe Blink Enable 0
R_W1_WDLY 0x11B[6:4] |RW | 3 |OSD1 Window Delay (Pixel) 000
R_W1_EN 0x121[7] |RW| 1 |OSD1 Window Enable 0
OSD1 Blink Period (in VSYNC)
3'b000: 1; 3'b001 : 2; 3'b010: 4;
R_W1_CYCLE OA21[6:4T IRW) 3 H3ip011 . 8; 3010016,  3b101:32 |
3'b110 : 64; 3'b111 : 128;
R W1 _SPCY 0x121[2:0] |[RW| 3 |OSD1 Vertical Character Space 000
R_W2_INDEX_S 0x127[7:0] |[RW| 8 |OSD2 Display RAM Start Index 0x54
R_W2_INDEX_E 0x128[7:0] |[RW| 8 |OSD2 Display RAM End Index OxFF
R_W2_FADE 0x12B[3:0] |[RW| 4 |OSD2 Fade In/Out Level OxF
R W2 WMIRX 0x129[6] |RW/| 1 |OSD2 Window Mirror for Horizontal 0
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
R W2 FFRI_SEL  |ox12D[7:0)|Rw| g [P/ Left.Upi  Bit6: Up;  BitS:Right, Up; - g pp

Bit4: Left; Bit3: Right;

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

0OSD2 Font Fringe Color

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

R_W2_MULX 0x129[4:0] |[RW| 5 |5’b00000: x1; ~5’b01111: x16; 0x00
5’b10000: x0.5 (Odd); 5’b10001: x0.5 (Even);

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

Ox4FF

0x5FF

R_Wx_INDEX_S = 0
R_Wx_INDEX_S+6

R_Wx_H

le

5'61001X: x0.5 (Field Change)
OSD2 Vertical Character Size
4’b0000: x1; ~4'b0111:x8
R_W2_MULY OxT2AB:01 RW 4100 1000: x0.5 (Odd); 4b1001: x0.5 (Even), 0x0
4’b101x: x0.5 (Field Change)
R_W2_VANISH_LN Ox12E[7:4] |[RW| 4 |OSD2 Vanish Line Number 0x0
R W2 _VANISH DIR |0x12E[3] |RW/| 1 |OSD2 Vanish Line Direction 0
R_W2_WFRI_EN 0x12F[7] |RW/| 1 |0SD2 Window Fringe Enable 0
R W2 WFRI_H 0x12F[3:0] |RW | 4 |OSD2 Window Fringe Horizontal Width (Pixel) 0x0
R_W2_WFRI_V 0x12F[6:4] |[RW | 3 |O0SD2 Window Fringe Vertical Width (Line) 000
R W2 WFRI_R 0x130[1:0] | Rw | 2 |©@SD2 Window Fringe Color 00
Color R
R W2 WFRI_G 0x130[3:2] | Rw | 2 |©@SD2 Window Fringe Color 00
Color G
R_W2_ WFRI_B 0x130[5:4] | Rw | 2 |©@SD2 Window Fringe Color 00
Color B
R W2 WFRI_FADE |0x130[7] |RW/| 1 |OSD2 Window Fringe Fade In/Out Enable 0
R W2 _WFRI_BLEN 0x130[6] RW| 1 |OSD2 Window Fringe Blink Enable 0
R W2 WDLY 0x12B[6:4] |[RW | 3 |O0SD2 Window Delay (Pixel) 000
R W2 _EN 0x131[7] RW| 1 |OSD2 Window Enable 0
0OSD2 Blink Period (in VSYNC)
3'b000: 1; 3'b001 : 2; 3'b010: 4;
R_W2_CYCLE 0x131(6:41 | RW) 3 3'b011 : 8; 3'b100 : 16; 3'b101: 32; "
3'b110 : 64; 3'b111 : 128;
R _W2_SPCY 0x131[2:0] [RW| 3 |OSD2 Vertical Character Space 000
Display RAM
0x400

R_Wx_INDEX_S+1

L / RWxW=5 |

M
A |
L&
]
11612
//’~\‘
/ \
\
]
\ / s R_Wx_INDEX_E = 29

R_Wx_INDEX_S+5

Figure 6-44 OSD Windows Attribute
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6.32.4 OSD Windows Overlap Selection

I'I™ Register ®|9:%#4& OSD jij) %L“lfj ARAVEE> o

Table 6-61 OSD Windows Overlap Selection
Mnemonic Address |R/W |Bits Description Default
OSD Windows Overlap Selection

000 0OSD0->0SD1->0SD2
001 OSD0->0SD2->0SD1

R_OSD_LAYER 0x101[7:5] |RW | 3 | 010 0OSD1->0SD0->0SD2 000
011 0OSD1->0SD2->0SD0
100 0OSD2->0SD0->0SD1
101, 11x 0OSD2->0SD1->0SD0

0,0 L U —
! HSYNC

0SDO0

« | DR _0sD_LAYER[2:0] = 001

L | OSD2

OSD1

VSYNC

Figure 6-45 OSD Windows Overlap
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6.32.5 External OSD Interface
BIT1612 fi'sfuff 9t i OSD (=T RIHZ#410 OSD (| » HFHfi* /| 5 8 A4 < Ryl » [414% GIN Port
Fﬁl?ﬂifyfﬁﬂ OSsD fFF,E'J , &iﬁ)f?[ﬁﬁJW » BIT1612 Z 3 < $2 Graphic ﬁ" R

Table 6-62 External OSD Register
Mnemonic Address |R/W |Bits Description Default

External OSD Enable

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

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

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

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

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

6.32.6 OSD User Programmable RAM Selection
I'J™ Register ®] 4«2 {55/ # OSD User Programmable RAM B &7 iy Memory Bank °

Table 6-63 User Programmable RAM Selection
Mnemonic Address | R/W |Bits Description Default
User Programmable RAM Banks Selection
Bank 0, Mapping to User Font 0~7
(Mapping to R Color Font 0~7)
Bank 1, Mapping to User Font 8~15
(Mapping to R Color Font 8~15)
010 Bank 2, Mapping to User Font 16~23
R_BANK_SEL 0x101[4:2] |RW | 3 (Mapping to G Color Font 0~7) 000
Bank 3, Mapping to User Font 24~31
(Mapping to G Color Font 8~15)
Bank 4, Mapping to User Font 32~39
(Mapping to B Color Font 0~7)
Bank 5, Mapping to User Font 40~47
(Mapping to B Color Font 8~15)

000

001

01

100

101
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6.32.7 OSD Clock Control

BIT1612 OSD?‘}B]'}}T%@ Clock Fﬁjﬁ?ﬁﬁgpfjrpﬁi > H ﬁ'ﬁ}faRegistersﬁ%{L_‘ﬁ&f% Table 6-64 -

Table 6-64 OSD Clock Setting Register
Mnemonic Address |R/W |Bits Description Default

OSD Clock Enable

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

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

6.32.8 OSD Built-In Fixed Font
BIT1612 L'[‘J@ 128 7 OSD ﬂ"f{lj s EHEgHps

0o 1 2 3

6 7

o
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I'T::._-:IH-U
L JEE TR S =l

F
@ 3| &N

=

Oee |
00 E}]}—'ﬁ.-l

I eI E

et 0 —| O b i W] = -
o CMonz: |l -
< |=h|<t| T o~ =B

£ E G~ |

w | | T ool & D) -
g | e | = | 0 o e | [
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-

Figure 6-46 Fixed Font
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6.33 Timer
BIT1612 HLfi Pyl Ht 16 o 7 (il - AFRLY] 2 i # -
Table 6-65 Timer Register

Mnemonic Address R/W |Bits Description Default
R_TIMERO_ VAL 0x143[7:0],0x142[7:0]| RW | 16 |Timer 0 Count Value 0x0000
Timer O Enable
R_TIMERO_EN 0x144[0] RW | 1 |0: Disable 0
1: Enable
Timer 0 Count Mode
R_TIMERO_MODE 0x144[1] RW | 1 |0: Circulation 0
1: One-Shot

Timer 0 Count Base
00: Output VSYNC
R _TIMERO_BASE_MODE |0x144[3:2] RW | 2 |01: Output HSYNC 00
10: Input VSYNC
11: Input HSYNC
R_TIMER1_VAL 0x146[7:0],0x145[7:0]| RW | 16 |Timer 1 Count Value 0x0000
Timer 1 Enable
R_TIMER1_EN 0x147[0] RW | 1 |0: Disable 0
1: Enable

Timer 1 Count Mode
R_TIMER1_MODE 0x147[1] RW | 1 |0: Circulation 0
1: One-Shot
Timer 1 Count Base
00: Output VSYNC
R _TIMER1_BASE_MODE |0x147[3:2] RW | 2 |01: Output HSYNC 00
10: Input VSYNC
11: Input HSYNC

XCLK

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

Figure 6-47 Timer Mode 0 (Circulation)

XCLK

I
TIMERO_OUT : |
I

L
courero 0 YT (2 X3 X D) 5 X0

R_TIMERO_EN i

R_TIMERO_MODE

R_TIMERO_BASE_MODE[1:0] >< 0

R_TIMERO_VAL[7:0] >< i 5

Figure 6-48 Timer Mode 1 (One-Shot)
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6.34 IR Decoder Function
BIT1612 {{4{#f NEC IR Decoder function > {11 BIT1612 ff7i]] NEC IR Format > *"5%Z[!1 Interrupt ?E##ﬁ“xﬁ MCU ==
o d ?FE'F%J% Registers I%“tﬁ‘?ﬁif:%* L
Table 6-66 IR Pulse Detection Register

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

NEC IR Polarity

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

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

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

001: XCLK/2

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

101: XCLK/6

110: XCLK/7

111: XCLK/8

NEC Interrupt Conditions

[5]: Check IR Code = ~IR /Code
[6]: Check IR Data = ~IR /Data

R_IR_CHECK  |0x14A[7:5] Rw | 3 |[7]- Check , 000
IR Code = User Defined Customer
Code and
IR /Code = User Defined Customer
/Code
NEC IR Decoder Enable
R_IR_EN 0x14B[0] RW | 1 |0: Disable 0
1: Enable
R _IR_DB 0x14B[3:2] RW | 2 |IR De-Bounce Setup 00
IR Code Type
R IR _TYPE 0x14B[4] R 1 |0: First Code -
1: Repeat Code
0x14C[7:0] R 8 |NEC IR /Data Byte -
0x14D[7:0] R 8 |NEC IR /Code Byte -
R_IR_CODE O0x14E[7:0] R 8 |NEC IR Data Byte -
0x14F[7:0] R 8 |NEC IR Code Byte -
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6.35 GPIl and KEY Function
BIT1612 |’ 8 7~ GPI (General Purpose Input)> ™"} %ﬂf’fffﬁ HGPI Pins5 [/ 5] tiLevel Status>Key Down 59
Key Up= FE#3L,IFE » 7' i 1interrupt (0x002[7]) ~ R_KEY_STATUS (0x155) »R_KEY_ACK (0x156) il
TRz - ﬁ'?ngegistersF%{gﬁ%if% Table 6-67 % Figure 6-49 -

Table 6-67 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 Trigger Status 0x0
R_KEY_TYPE 0x150[7:0] RW 8 |0: Positive Edge; 1: Negative Edge 0x00
R_KEY_DEDGE 0x151[7:0] RW 8 |0: Single Edge; 1: Double Edge 0x00
R_KEY_SRC_64=0
0: TOUT |
R_KEY_SRC 0x152[7] RwW 1 1: BIN 1
- - R_KEY_SRC_64=1
0: RIN
1: HSYNC (Key[1]), VSYNC (Key[0])
R_KEY_DB 0x152[6:4] RW 3 |GPI De-Bounce Setup 100
R_KEY_LONG_EN 0x152[3:0] RW 4 |GPI[3:0] Long Key Monitor Enable 0x0
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
R_KEY_CLEAR 0x157[4] RW 1 |0: Normal; 1: Clear 1
R_KEY_TB 0x157[6:5] RW 2 |Long Key Basic Clock Cycle 01
KEY Source Selection
R_KEY_SRC_64 0x14B[1] RW 1 |0: Type 1 0
1: Type 2
GPI
debounce time long key threshold long key repeat interval

long key repeat interval

o] 10

Figure 6-49 Long Key Process

6.36 PLL and OSC Pads
BIT1612 "~ A~'PLL > = fzf“j%ZOscillatorﬁ"ﬁ:Eq’iﬁ [ERE7AE S s F{‘iﬂ?\‘ f“‘EIfJCIockﬁTE?JH'. o Kl PFE'%%? % Registers
ﬁ%%% Table 6-68 * Figure 6-50 -

Table 6-68 PLL Register
Mnemonic Address R/W |Bits Description Default

PLL Power Down Enable

R_PLL_PD 0x158]0] RW| 1 |0: Normal 0
1: Disable
PLL Reset

R _PLL_RESETN |0x158[1] RW | 1 |0: Reset 1
1: Normal
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PLL Half Clock Output

R_PLL_HALFCK |0x158][2] RW| 1 |0: Normal 1
1: Half Clock
PLL Clock Control

R_PLL_SEL 0x158[3] RW | 1 |0: Normal 0

1: DIV ((R_PLL_DP+1)*2)

Auto Switch Mode 0 Input Widows Setup

R_PLL DM_MO |0x159[4:0] RW | 5 |PLL DM Value 0x08

R _PLL DN_MO |0x15A[6:0] RW | 7 |PLL DN Value 0x09

R _PLL DP_MO |0x15BJ[5:0] RW | 6 |PLL DP Value 0x00

Auto Switch Mode 1 Input Widows Setup

R PLL DM_M1 |0x15C[4:0] RW | 5 |PLL DM Value 0x08

R _PLL DN_M1 |0x15D[6:0] RW | 7 |PLL DN Value 0x09

R _PLL DP_M1 |0x15E[5:0] RW| 6 |PLL DP Value 0x00
(R_PLL_DN+1) 1 1

PLL_OUT= * * OSC_Freq_Sel

(R_PLL_DM+1) 2R_PLL HALFCK (R_PLL DP+1)*2)R_PLL SEL

Figure 6-50 PLL Frequency Formula

6.37 Auto Detection
BIT1612 £ + ?‘gjgl‘ﬁj‘ ?*%[ET?EU%W » 57 |55 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 -

1.

PCLK Base SYNC Detection:

I'} PCLK (g7 External HSYNC - External VSYNC Low Pulse Width * Total SYNC Width » £l = fi{%=k)
SYNC A1 2 A5 B R - SRy il Power On [l F1ERTED = 03 T MCU . 'S‘LPPWF Eh
R

(5 ({5 SYNC 79F © )

Register (0x160[7:0]): HSYNC Low Pulse (in PCLK) -
Register (0x164[7:4], 0x161[7:0]): HSYNC Total Width (in PCLK) -
Register (0x162[7:0]): VSYNC Low Pulse (in HSYNC) -

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

XCLK Base HSYNC Detection:
} XCLK 1§ External HSYNC > £ = ISR pu{[]]] o F={fnpES; [J ar XCLK ELELYEREET Input
HSYNC Low Level Width #I HSYNC High Level Width > I {{EH] 1/[

(FIV[IH HSYNC &vf] © )
Register (0x167[7:4], 0x165[7:0]): HSYNC High Level Width (in XCLK) -
Register (0x167[3:0], 0x166[7:0]): HSYNC Low Level Width (in XCLK) -

Mode Change Detection:
(ENH] VSYNC #eh (£} > Y[ VSYNC 7k [* £ 47 8 [ HSYNCs » }i—ﬁ’jﬁiﬂl Interrupt ﬁ&ﬁrﬂ[ﬂ r%{ﬁ MCU
H1 o E R

Set Interrupt Enable (Register: 0x004[2]) -

Pl VSYNC 78 (= &I AHT 8 » }-{"’FT IINT Pin 5&1} Interrupt > - f‘i‘“plaf%lﬂl“‘ﬁ“ F7V Interrupt Flag
(Register: 0x002[2]) [fi] 44 =1 -

Mode Type Detection:
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FIE78H]| NTSC/PAL Mode " [i* {11 Register (Ox16A[1]) [ @il EURE -
5. EVEN/ODD Type Detection:

ETE#HI VSYNC fé?\[“sj EVEN/ODD ﬁl%gﬁ’@ [~ 2511 Register (0x16A[2]) [ FilEUNE -
6. Data Enable Signal Detection:

F IR Data Enable Signal Information || il 15k l"E,tibF%“‘TJ& Input Windows fius:¥ -

7.  No Signal Detection:

FIPRSII HSYNC Rt £) Toggle - A i 2047 XCLKS 112 7@ {11 Interrupt (0x002(1:01) [y
ik F'1 Register (0x16A[3]) ﬁlﬁf‘?@t'&iﬂ;{{'ﬁg .

Table 6-69 Auto Detection Register
Mnemonic Address R/W| Bits Description Default
HSYNC Low Pulse
R_IS_XP 0x160[7:0] R | 8 (Base on PCLK) -
RIS XT 0x164[7:4], 0x161[7:0] | R | 12 ?Bzzggn“;tgm)'dth -
VSYNC Low Pulse
R_IS_YP 0x162[7:0] R | 8 (Base on HSYNC) -
RIS YT 0x164[2:0], 0x163[7:0]| R | 11 E/Biz':irjﬁgl\mcg)h -
R_DET_XP 0x167[7:4],0x165[7:0] | R | 12 ?BiZSEnH;%‘L'SVG' Width -
R_DET_XN 0x167[3:01,0x166[7:0] | R | 12 ?BizzgnL;‘gLL:)v el Width -
R_HOUNT 0x169[6:01,0x168(7:0] | R | 15 |n® Buffer Overflow/Underflow -
Count
Mode Change Status
=0: No Mode Change
R_MODECHG OxT6A[0] R 1 = 1: VSYNC Variation Larger than 8 i
HSYNCs
Mode Status
R_MODE_TYPE 0x16A[1] R 1 |=0: 50Hz -
=>1: 60Hz
EVEN Type Status
R_EVENSAME 0x16A[2] R 1 [=0: Had EVEN/ODD Information -
= 1: No EVEN/ODD Information
Sync Status
R_SIGIN 0x16A[3] R 1 |[=»0: Signal Ready -
= 1: No Signal
Auto Blank Status
R_AUTOON 0x16A[4] R 1 [=0: Normal Mode -
= 1: Free-Run Mode
Auto Switch Status
R_SWITCH 0x16A[5] R 1 |[=0: Mode 0 -
= 1: Mode 1
EVEN/ODD Information
R_EVEN 0x16A[6] R 1 |[=0: EVEN Field -
=1: ODD Field
R_IDE_INFO 0x16C[3:0],0x16B[7:0]| R | 12 |Input Data Enable Information -
Input Data Enable Mode Selection
00: HSYNC Low Pulse Information
R_IDE_DET 0x4E[1:0] RW | 2 |01: HSYNC High Pulse Information 00
10: VSYNC Low Pulse Information
11: VSYNC High Pulse Information
R_IDE_SEL 0x4E[3:2] RW | 2 |Input Data Enable Source Selection 00
00: From HSYNC1 Pin
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01: From VSYNC1 Pin

10: From HSYNC2 Pin

11: From VSYNC2 Pin
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7 User Interface

BIT1612 f{{f = 7 Interface Mode (Slave Mode 7! Script Master Mode) » ffli ! /" [ 7 7 [ﬁjﬁ@fﬁiiﬁf[{ o

7.1 Options Pins

BIT1612 ffi™] 6 £9t %ﬂ Pins < fit"Mode [i:E# - = fIfi']'] 77 £} Master = Slave Mode - Slave Mode ™ - i
ﬁ[ﬂpfj MCU ' I'[ZZ 1 Pin OP1 -~ OPO ELﬁjU BIT1612 » i?ﬁpl:ﬁfTﬁ;lf;j}%“ Two-Wire Serial Interface (TWSI) Protocol ﬁ‘f
KL Bitek Bus Protocol - Master Mode [[[Li&# | BIT1612 '] CPU fﬁp‘df’/f ﬁﬂf,@;“‘r%c*l‘[ﬁi‘ﬁ%%@ —F{ﬁﬁ%ﬁ > 7+ Master
Mode ™ Script MCU || EJ%’T%)I}F&I@EI 24 £7j|lfv Serial EEPROM> > #{[2 | Bitek [ 175 %—i?ﬂ;ﬂg}_ﬁ fﬁi% A7 sy BIT1612
Elfjﬁl%gﬂ;ﬁﬂ o

Script MCUL 42 = 7817 {Bf8i¢ > S5 fJ[[kLSingle 24C16 - Single 24C32 =%*Dual 24C16 - Single 24C16 Mode[’
I'J < $E 1137 24C16 ['] ~ IUEEPROM ; 24C32 Modei'|'| L #2151 24C32 %[|iVEEPROM (24C32/24C64) ; Dual
24C16 Modefi' I'[;&i* | { OP2, OP3} {57 A TWSI /i =1 » ?‘5%1@?“?"[%‘% 2L BRI 24C16 0 HRY

iFUE'J“bi?ﬁ%‘ifj%* F o H= ﬁlﬁ%\lﬁ‘ %+ Figure 7-1 ~ Figure 7-2 ~ Figure 7-3 * Figure 7-4 -

Table 7-1 Options Pins Setup

OP5 | OP4 | OP3 | OP2 | OP1 | OPO Mode
0 0 |SCL2|SDA2|SCL1|SDA1|EEPROM 24C16 Script Mode
0 1 SCL2 | SDA2 | SCL1 | SDA1|EEPROM 24C32 Script Mode
1 X | SA[1] | SA[0] | SCL1 | SDA1 |Slave Mode
1 0 0 0 |SCL1|SDA1|TWSI Mode Slave Address (0x00~0x0F)
1 0 0 1 SCL1 | SDA1 |[TWSI Mode Slave Address (0x20~0x2F)
1 0 1 0 | SCL1|SDA1|TWSI Mode Slave Address (0x40~0x4F)
1 0 1 1 SCL1 | SDA1 |[TWSI Mode Slave Address (0x60~0x6F)
1 1 0 0 SCL1 | SDA1 |BITEKBUS Mode Slave Address 0x81
1 1 0 1 SCL1 | SDA1 |BITEKBUS Mode Slave Address 0x83
1 1 1 0 SCL1 | SDA1 |BITEKBUS Mode Slave Address 0x85
1 1 1 1 SCL1 | SDA1 |BiITEKBUS Mode Slave Address 0x87
BIT1612
OP0 Serial>Parallel
MCU oP1
Slave — OP2
—1 OP3
Address addr data

0: TWSI
: BITEK—] OP4
! BTEK— O REG_SET

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

OP3
N I addr I data
OP4 ;
fopS Script-CTRL

- {5'v00000, ADDRI[10:0]}

Figure 7-2 Master Mode with Single 24C16

Serial EEPROM BIT1612
oPO

24C32 OPT | Serial<-Parallel
OP2

e OP3
9 I addr I data

OP4 Script-CTRL

g
MPEG = [ : f OP5

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

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

BIT1612
OPO
24C16 oP1 Serial<Parallel
WP oP2
OP3
24C02 N Iaddr I data
fWP
= f ore Script-CTRL

{R_EEPROM_BANK][4:0], ADDR[10:0]}
Figure 7-4 Master Mode with Dual EEPROM
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7.2 Master Mode — Script MCU
BIT1612 [*jfi Script MCU - i fff ™ | 7= st 7 Serial EEPROM [[1 » BIT1612, 7 (A5 ™ |
BRI | o I BT EATISHIORG 4 I #2 24 559 (24C02~24C64) iU Serial EEPROM « [ijh
A FI S TWSI S 1) & - A R_SERIAL_CKEN_SEL (0x138[2:0]) [ - TWSI 't - f-98KHz

f
~ 384KHz > “%%F%igi/[m % o

Table 7-2 TWSI Speed
R _XCLK_SEL
0OSC/1 0OSC/2 0SC/4

R_SERIAL_CKEN_SEL=0 97KHz 48KHz 24KHz
R_SERIAL_CKEN_SEL=1 189KHz 95KHz 47KHz
R_SERIAL_CKEN_SEL=2 372KHz 186KHz 93KHz
R_SERIAL_CKEN_SEL=3 585KHz 292KHz 146KHz
R_SERIAL_CKEN_SEL=4 614KHz 307KHz 153KHz
R_SERIAL_CKEN_SEL=5 768KHz 384KHz 192KHz
R_SERIAL_CKEN_SEL=6 945KHz 472KHz 236KHz
R_SERIAL_CKEN_SEL=7 X 558KHz 279KHz

7.21  Architecture
BIT1612 [* [ . Script Con’[roIPJF’*I 4 fi#Internal Registers (A_REG - B_REG - C_REG ~ Z_REG) ¥
5 7#Z'Internal Address Index (PC - EADDR - RADDR - IADDR - R_REG_ADDR) - 32 Bytes Internal RAM
(0x700~0x71F) - BIT1612 ?ﬁﬁé%‘éﬁffEEPROM bl= &5 2KB > (2 H JR_EEPROM_BANK_SEL~/#1
EEPROM BANK™, 2\ ##it1 » & 2 '] 4 £ 64KB - ﬁ'%ﬁ{Registersf/[l Table 7-3 F. » FE | iU TR e
gg,ﬁg +A_REG*®B_REG['[:&/7 »

Table 7-3 Register and Address Index

Register and Address Index Address R/W | Bits Memo

A_REG 0x13F[7:0] R 8 |Operand A Register

B_REG 0x140[7:0] R 8 |Operand B Register

C_REG 0x13E[6] R 1 |Carry Flag Register

Z REG 0x13E[5] R 1 |Zero Flag Register

PC - - 11 |Program Counter

EADDE - - 11 |EEPROM Address

RADDR - - 11 |Internal Register Setting Address
TWSI Address

IADDR - - 8 |Device Address <= R_TWSI_SLAVE
REG Address <= Instruction Byte 2
ADDR Register (Shared)

R_REG_ADDR 0x137[2:0],0x136[7:0]| RW | 11 FILLR

- - JMPR

TABLE

R_REG_NUM 0x134[7:0] rw| g |NUM Register (Shared)
FILLR

R_REG_CNT 0x135[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)
Second EEPROM Enable

R_SECOND_EEPROM 0x138[3] RW | 1 |0: Single EEPROM
1: Dual EEPROM

R_EEPROM_BANK_SEL  |0x137[7:3] RW | 5 |EEPROM Bank Selection

R PG _EN 0x138[4] RW | 1 |Power Good Function Enable
Power Monitor Input Inverse

R_PG_POL 0x138[5] RW | 1 |0: Low active
1: High active
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Power Low Flag
R_POF 0x13E[4] R 1 |0: Normal

1: Power Low Reset
MCU Debug Mode

R_MCU_DEBUG 0x138[6] RW | 1 |0: Disable
1: Enable
Second EEPROM 1/O Pin Enable
R_TWSI_SEC 0x138[7] RW | 1 |0: Disable
1: Enable
R _TWSI _DET VALUE 0x139[7:0] RW | 8 |Second TWSI Bus Detection Value
R TWSI DET _IN 0x13A[7:0] RW | 8 |Second TWSI Bus Read Value
Second TWSI Bus Detection Mode
(Trigger Condition)
00: ADDR[7:0] =
R_TWSI_DET_MODE 0x13B[1:0] RW | 2 |R_TWSI_DET_VALUE[7:0]

01: Write Trigger
10: Read Trigger
11: Write/Read Trigger

R_TWSI_SEC_SLAVE 0x13BJ[3:2] RW | 2 |Second TWSI Bus Slave Address
R_TWSI_DET_OUT 0x13D[7:0] R 8 |Second TWSI Bus Detection Write Value
R_WDT_CLEAR 0x13B[4] RW | 1 |WDT Clear

WDT Interval Selection

000 : 20ms; 001 : 40ms;
R_WDT_SEL 0x13BJ[7:5] RW | 3 |010:80ms; 011 : 160ms;

100 : 320ms; 101 : 640ms;

110 : 1.28sec; 111 : 2.56sec;
R_WDT_OV 0x13E[7] R 1 |WDT overflow

TWSI Slave Device Address (Shared)
For Instruction
MOV @IADDR, A
MOV A, @IADDR
SPI Function Control
[7] SPI CS Inverse
[6] SPI DATA Inverse
[5] SPI CLK Inverse
[4] SPI SYNC
0: Immediately
1: Synchronized with TCON
R_SPI_CTRL 0x134[7:0] RW | 8 |[3:2] SPI Mode
00: Mode 0
11: Mode 3
[1:0] SPI Speed
00: XCLK/8
01: XCLK/16
10: XCLK/32
11: XCLK/64
SPI Function Control Register 2
[4:0] SPI Bit Number (N)
N = 0~24: Bit Number =N
N >24:  Bit Number = 24
SPI Mode Lock
R_SPI_LOCK 0x13C[1] RW | 1 |0: Unlocked
1: Locked
BOUTI[5] = SPI CLK
R_SPI1_EN 0x13C[2] RW | 1 |BOUT[4] = SPI DATA
BOUTI[3] = SPI CS

R_TWSI_SLAVE 0x136[6:0] RW| 7

R_SPI_CTRL2 0x133[4:0] RW| 5
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SRGBOUT[8] = SPI CLK
R_SPI2_EN 0x13C[3] RW | 1 |SRGB_SDO = SPI DATA
SRGB_CS = SPICS
EEPROM Write Protection Enable
R_WP_EN 0x13C[6] RW | 1 |0: Disable
1: Enable
7.2.2 Instruction Set

BIT1612 & Script Control Function #fi ™+ ?/[ngfjgvﬁ ?J@% » HIEPERYInstruction Set=  Instruction
Format - ﬁ%if:% Table 7-4 » Table 7-5 -

Table 7-4 Instruction Set

BIT [ BIT [ BIT|BIT|BIT|BIT|BIT|BIT Instruction Command | . [,
716 |5 4a|3]|2|1]o0 Byte
000000} 0 0 Q?IEEG € A_REG +B_REG L
olo|o|o0o|o0] 0] 0] 1 /S\iJsEG €A _REG-B_REG 1 °°
o jojo oo o010 K\I_CI;?EG €A REG + 1 1 L
ojlof oo |0 |0 | 1] 1 i_Eé:EG €A REG-1 1 °°
olo|o|lo|o]|1]|0]o0 il__EEG €0 1 ’
oloflo o] o] 1|01 SQAEZ - B_REG (Not Update A_REG) 1 °°
oo oo o110 |\|3/I_ORVEIc33:A(- A REG 1
0 0 0 0 0 1 1 1 Ef\o:-l—ram Stop Into Standby Mode 1
ojloflo]o|1|0|o0]|o0O QTF?EG € A_REG (AND) B_REG 1 ’
0 0 0 0 1 0 0 1 ,ngEG € A_REG (OR)B_REG 1 ’
ojloflo]o|1|0o|1]|o0 i?RREG € A_REG (XOR) B_REG 1 *
olo|lo|o | 1]o0o] 1|1 /T?FIEG € ~A_REG 1 ’
O[O0 o011 ]0 0 it'lsEG € A_REG >> 1 1 °
e i e i it'I:EG € A_REG << 1 1 *
0| 0] 0] O 1 1 1 0 /S\YY?EPG < B_REG 1 *
ojlofo o | 1|1 ]|1]1 if:?ewm & A_REG[3:0] °
oo o[ | |l [ Pop R, = [
ol o|o]| 1| 1|RO|R9|RS Z[(/i\élg@faF]{[iDAD_ E,’Eg 2
ojo |1t jpojojopo0 o0 X_ORVEA(; il\jgrzﬂum ? i
o o |1 oo o1 O §
o|lo|1|o0o]o0o]|0|1]o0 BZI;C\;zTJlI\J/IMXCLK ?
olo[1]Jofo]1]o] o [NoTC L °
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C FLAG € ~C_FLAG

NOTZ
Z FLAG € ~Z_FLAG

RET
PC € RET_ADDR

E10

E9

E8

MOV E[ADDR], #NUM
E[ADDR] € #NUM

R10

R9

R8

MOV R[ADDR], #NUM
RIADDR] € #NUM

R10

R9

R8

FILL R[ADDR], #NUM, CNT
Loop CNT [RADDR+CNT] € #NUM

0 1 | E10

E9

E8

R10

R9

R8

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

B1

BO

E10

E9

E8

JB EADDR, Bit
IF A.[Bit}=1 PC € EADDR else PC+1

E10

E9

E8

MOV E[ADDR], A
E[ADDR] € A _REG

E10

E9

E8

MOV A, E[ADDR]
A_REG € E[ADDR]

MOV I[ADDR], A
I[ADDR] € A_REG

MOV SPI, #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
(1617 MCALL)

JMPR
PC € R_REG_ADDR

E10

E9

E8

JC EADDR
IF C_REG=1 PC€EADDR else PC+1

E10

E9

E8

JZ EADDR
IF Z REG=1 PC€EADDR else PC+1

E10

E9

E8

JMP EADDR
PC € EADDR

E10

E9

E8

CALL EADDR

RET_ADDR € Next Command Address
PC € EADDR

( 3 Layers of Address Stack)
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Table 7-5 Instruction Format
1 Byte—

| OPCODE |
|— lbyte -]

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 | B0 |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 -l lbyte —|

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

4 Bytes—

| OPCODE | #NUMBER1 |  #NUMBER2 |  #NUMBER3 |
|— lbyte —|— lbyte —|— lbyte —|— lbyte |

Instruction: MOV SPI, #NUM
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| OPCODE |A10] A9 | A8 [A7|A6|A5|A4]A3|A2|A1]A0]

#NUMBER | COUNT VALUE |
|- 1byte e 1byte Sl—  1byte Sl—  lbyte -]
Instruction: FILL @R[ADDR], #NUM, CNT

E[E[E[R[R[R[E[E[E[E[E[E[E[E[R[R[R]R[R[R[R[R
OPCODE 19|98 |10/9|8|7|6|5|4|3|2|1]0|7|6|5|4|3|2]1]0| COUNTVALLE
|~ lbyte | lbyte -] lbyte —|— 1lbyte —|

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

7.2.3 Start and Interrupt
BIT1612 " | Script Control Function# fif Interrupt Process&%ﬁu » B FIEEZEIBIT1612 A 2 puinterrupt

(0x002[7:0]) » * = L2 1IRe-ACK[fi » I'| Vs PAA AV HIFE, « ﬁ'ﬁ*&ﬁlfiiﬁ?“@ﬁﬁ it f;'ﬂﬁ%éf% Table 7-6

Table 7-6 Start and Interrupt

Event Type Address

POR (Power On Reset) Immediate |PC = 0x10

SIGIN (0x002[0]) Index PC = 0x00, 0x01
NOSIG (0x002[1]) Index PC = 0x02, 0x03
MODECHG (0x002[2]) Index PC = 0x04, 0x05
VSYNC (0x002[3]) Index PC = 0x06, 0x07
ERROR1 (0x002[4]) Index PC = 0x08, 0x09
ERROR2 (0x002[5]) Index PC = 0x0A, 0x0B
MV_CC (0x002[6]) Index PC = 0x0C, 0x0D
IR_KEYIN (0x002[7]) Index PC = 0x0E, 0xOF

7.24

Serial EEPROM and ROM Space Mapping

BIT1612 % fifii [i' ¥ §% 24C16 1 24C32 yciSerial EEPROMUEIF L - 4714 5 < #24st fy 2Kfiy
CHETE] o 7T 2KBAE SRR o0 2 S0 (0™ 140 2KBR - FII; 711" 1Bank Selection(i™,
ST > 32 [R_EEPROM_BANK_SEL[' I'| ¥ #£%] 64KB[iUROM Size (24C512) - {|! Figure 7-5
o
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o
>
=z
Py
o

BANK4 PoR—
BANKS3 R Address[10:0]
—
BANK2 P m—
O0XOFFFh
BANK1 ¢ |
0x07FFh
BANKO
0x0000h

R_EEPROM_BANK_SEL[4:0]

Figure 7-5 BIT1612 Script Controller Addressing Space

R fl L ’E‘J-F,IH 2KBJiAE Fc"t‘r’ﬁﬂ BRI 24C32 9 0 BIT1612 EH fgas TWSIRU 20 s
3 A thl[ Pﬂl: IpuPE A > J[ Figure 7-4 - X, Ef?u@” %‘f 24C32 ﬁ\/ié“—:24016 pIh s T fifEsBanky JFI*J
|‘EE3JE - JLF;j%JLR EEPROM_BANK SEL*[J FEEJBANK I'] Figure 7- 4&!1[?1%% K

...... : ROM 1, BANKO

MOV R_EEPROM_BANK_SEL, 001h

MOV R_REG_ADDR_L, 0AOh

MOV R_REG_ADDR_H, 003h

TABLE : A<= ROM2[0AOh], BANK1
MOV B, A : ROM1, BANKO

DEC

[y AR o B i1 fF’ J?’? BANK > §[f MOV S, #NUM £} 4-Byte ﬁlJTﬁ? ] MOV S,
#NUM 1< ie%e OX7FD ~ OX7FE ~ OX7FF - [Lfi' ') % it Ox7FC ~ OX7FF -

0x7FC MOV S, NUM (OP Code)
0x7FD NUM 1
0x7FE NUM 2
0x7FF NUM 3

7.2.5 Serial EEPROM Write Protection and Power Monitor
BIT1612 #riffPower Monitor Z*Dynamic Write Protection= /= » ji#:5i EEPROM ¥t i LU ™ % 4 ZF
VRN - Dynamic Write ProtectionZ /= (i I') %% Figure 7-2 - {§BIT1612 [uOP2 {§ = 24C16 [WWP
Pin > j“'»}{%’R_WP ENF%%W) 1 4 - Power Monltorﬁj I[Jfl_n’*E }‘—@t F\,}Fr T Ifﬁ }H [ -5} Serial
EEPROMzE Y » ™3 Script MCU Reset - EIffli™] leJF F'E'}H’R PG ENF%%" 1 vqrﬂrqﬁﬂﬂﬁﬁ Y
FE =BIT1612 fUGINT H[[fi froe

7.2.6 Watch Dog Timer
BIT1612 %~ Watch Dog Timer (WDT)» R_WDT_SEL ' I'|;£#% Timer iV Interval - [5 i%j &= Interval
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12E 35 R_WDT_CLEAR #/= 8 * 1~ ¥ * 0 fufh(™» Script MCU ffﬁ f Reset » ‘7 R_WDT_OV ' I']
HAIE 7 Reset fLEIf E”I—ﬁ HIESERL WDT Overflow Fragizs o

7.2.7 Second TWSI for Multi-Processor Communication
BIT1612 3 ’EEF”OPZ and OP3 £%Multi-Processor Communication Port » £l Protocol=*TWSIt! FL‘ > SF i

F%@_R_TWSI_SECH r JF'EJFFSFLMJJH» ; iE!ﬂ%LQ%ﬁ'i/U Figure 7-3 - £ = [ERIZERLT F-BUS ugmﬁifﬁ II%"FI
i’;‘fffFEﬁ ) mﬁﬁ@;ﬁ flir L“‘ﬁfh%?ﬁ%‘?%?“ﬁﬁﬁ‘ '] 5 Multi-Processor CommunicationfiuFd =4

€ R_TWSI_DET_MODE fi*!'| 1kt TWSI {fr A8t} &if¥s Interrupt{3]: R_TWSI_SEC_SLAVE[1:0]
Het: BIT1612 3 TWSI v Device Address > R_TWSI_DET_IN[7:0]» R_TWSI_DET_OUTI[7:0]}[[;LZ
=BUS FfpveyR - R_TWSI_DET VALUE[ | R_TWSI_DET_MODE f'I') .‘i’-ﬁj ‘fiy Register Address
NE g

ﬁi

<

7.2.8 TWSI Write/Read
BIT1612 [i''/3i"'] MOV @IADDR, A 71 MOV A, @IADDR ff; ] - % R_TWSI_SLAVE 1% 2 it
% {OP1,0P0} 7 fF [ fis¥H] - % Serial EEPROM A1 » el 175 4 [iU53 [ %7 428 Tl o
ﬁjﬂ s B TWSI i L;’}ﬁtﬁﬂﬁj\ [filfiy Device » Frl'] - “e = TWSI f[ﬁjﬁ?jﬂ 377 {i# Device Address L
1010XXX 195+ [z

7.2.9 SPlInterface
BIT1612 £% "< 45 SPI Interface fiv LCD Panel » FI’UL’"DT?FQ ZFEA ffﬁu SPI Interface fVlf= » i
R_SPI_CTRL » MOV S, #NUM ?ﬁ»ﬁﬁ‘ﬂf; phty5 Ry LCD Panel I%‘ﬁ—_ﬁ ﬂ > SPI Ey’ﬁﬁ‘ FIR_SPI1_EN %
R_SPI2_EN ;#{#[!1 BOUT Port ji 1. SRGB_D Port fjt!} -

7.210 Debug Mode
VO HED rjﬁﬂ?ﬁ' @ﬂf%ﬁ Master Mode fi7d - }{—j R_MCU_DEBUG F%t 1> P31 Master =2 Slave
EHJ'T}HT %“ Reset » (=i I']3 EWF'J Master 7 Z[|- HALT [ - F|7 /5= Slave Mode Fi[p! BIT1612 | Jﬁ[}{{
fizfiif5:% = Debug - Fjl5" 7 Slave Mode [I[]~ F}[ﬁ' R_MCU_DEBUG f%t'b 0-
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7.3 Slave Mode
BIT1612 {4{l BITEKbus % Two-Wire Serial Interface (TWSI) 4’2 Protocol 47+ 7V Register Sets [l OP4

Pin L E7752 P11 Protocol - OP4 17,1 > 2

7.3.1

5| BiTEKbus Protocol ; F{r, OP4 £% 0 » [l[5#F] TWSI Protocol -

BiTEKbus Protocol
BIT1612 ' i 9 fﬁﬂ Pins (OP3 and OP2) ¥kt Slave Address » WEJ\%EIU Slave Address ﬁ%‘iﬁ%‘* Fe o

Table 7-7 BiTEKbus Slave Address

OP3 OP2 Slave Address
0 0 Slave Address = 0x81
0 1 Slave Address = 0x83
1 0 Slave Address = 0x85
1 1 Slave Address = 0x87

2 Wire (CE always tied high) Bus Timing :

BIiTEK Serial Interface Bus - Extension Mode

SDAT LINE

Slave Address Register Address 1 Register Address 2 Data 1 Stop
T T T T T [ T T T 1T T T T T T T
87‘6‘5‘4‘3‘2‘1‘0 14‘13‘12‘11‘10‘9‘8‘7 6‘5‘4‘3‘2‘1‘0‘ 7‘6‘5‘4‘3‘2‘1‘0 — ===
x=1A A R A A (End)
C C /I C C
K K W K K

Figure 7-6  Bitek Serial Interface Bus — Extension Mode
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7.3.2 TWSI Protocol
BIT1612 Slave Address ~ 3 #£ Two-Wire Serial Interface (TWSI) Protocol- '] {fi%} BIT1612 Register
Sets flit i VEI[E -

7.3.2.1 TWSI Protocol Device Address
BIT1612 TWSI Protocol “fi:3=t Start Bit I i35t} 8 Bits Device Address (Slave Address) » ™~

ARt ﬁh’ PIN (OP3 and OP2)y -t Device Address |iv Bit6 and Bit5 i jF-- ﬁl%ai%{u_ﬁ%%j%* Fe o

Table 7-8 TWSI Protocol Device Address

Internal Register Address Write Device Address Read Device Address
0x00(PIN104 =0 ~ PIN105=0 0x01(PIN104 = 0 ~ PIN105=0)
0x000~0x0FF 0x20(PIN104 =0 ~ PIN105=1 0x21(PIN104 = 0 ~ PIN105=1)
(Register Bank1) 0x40(PIN104 =1 ~ PIN105=0 0x41(PIN104 = 1 ~ PIN105=0)

0x60(PIN104 = 1 ~ PIN105=1
0x02(PIN104 =0 ~ PIN105=0
0x100~0x17F 0x22(PIN104 =0 ~ PIN105=1
(Register Bank2) 0x42(PIN104 =1 ~ PIN105=0
0x62(PIN104 = 1 ~ PIN105=1
0x04(PIN104 =0 ~ PIN105=0

)
)
)
) 0x61(PIN104 = 1 « PIN105=1)
) 0x03(PIN104 = 0 + PIN105=0)
) 0x23(PIN104 = 0 ~ PIN105=1)
) 0x43(PIN104 = 1 « PIN105=0)
) 0x63(PIN104 = 1 + PIN105=1)
) 0x05(PIN104 = 0 ~ PIN105=0)
0x200~0x2FF 0x24(PIN104 = 0 - PIN105=1) 0x25(PIN104 = 0 ~ PIN105=1)
(Gamma Table) 0x44(PIN104 = 1 + PIN105=0) 0x45(PIN104 = 1 « PIN105=0)
0x64(PIN104 = 1 + PIN105=1) 0x65(PIN104 = 1 + PIN105=1)

)

)

)

)

)

)

)

)

)

)

)

0x06(PIN104 = 0 ~ PIN105=0 0x07(PIN104 = 0 - PIN105=0)
0x300~0x33F 0x26(PIN104 = 0  PIN105=1
(OSD Attribute RAM) 0x46(PIN104 = 1 « PIN105=0
0x66(PIN104 = 1 + PIN105=1
0x08(PIN104 = 0 ~ PIN105=0
0x400~0x4FF 0x28(PIN104 = 0 ~ PIN105=1
(OSD Display RAM) 0x48(PIN104 = 1 « PIN105=0
0x68(PIN104 = 1 « PIN105=1
0XOA(PIN104 = 0 ~ PIN105=0

(
(
(
(
(
(
(
(
(
(
(
(
(
0x27(PIN104 = 0 ~ PIN105=1)
0x47(PIN104 = 1 + PIN105=0)
0x67(PIN104 = 1 - PIN105=1)
0x09(PIN104 = 0 - PIN105=0)
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(

0x29(PIN104 = 0 ~ PIN105=1)
0x49(PIN104 = 1 - PIN105=0)
0x69(PIN104 = 1 - PIN105=1)
0xO0B(PIN104 = 0 -~ PIN105=0)
0x500~0x5FF 0x2A(PIN104 = 0 -~ PIN105=1 0x2B(PIN104 = 0 ~ PIN105=1)
(OSD Display RAM) 0x4A(PIN104 =1 -~ PIN105=0 0x4B(PIN104 = 1 -~ PIN105=0)
0x6A(PIN104 = 1 - PIN105=1) 0x6B(PIN104 = 1 - PIN105=1)
0xOC(PIN104 =0 - PIN105=0) 0xOD(PIN104 = 0 ~ PIN105=0)
0x600~0x6FF 0x2C(PIN104 =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)

0x700~0x71F 0x2E(PIN104 = 0 ~ PIN105=1) 0x2F(PIN104 = 0 ~ PIN105=1)
(Buffer) Ox4E(PIN104 = 1 ~ PIN105=0) 0x4F(PIN104 = 1 - PIN105=0)
Ox6E(PIN104 =1 -~ PIN105=1) 0x6F(PIN104 = 1 - PIN105=1)
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TWSI

Slave Address

0x00
OxOF

0x20
Ox2F

0x40
Ox4F

0x60
Ox6F

OxFF

o,

5

)

9%,

OP3=0
OP2=0

OP3=0
OP2=1

OP3=1
OP2=0

OP3=1
OP2=1

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

BIT1612 TWSI Mode

[ START | IC Address

[ ACK | Register Address [ ACK ] Data [ ACK [ STOP |

~
~
~
~
~

io]opslopzl

BANKS | RIV_\I\‘

From Pin 104 Setting —»
From Pin 105 Setting —

TWSI Burst Write Command

Banks Select (4 Bits)

0000: Register Bank1

0001: Register Bank2

0010: Gamma

0011: OSD Palette Ram

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

Others: reserve

[ START | IC Address

[ ACK | Register Address | ACK | Datal | ACK | Data2 | ACK [ ---DataN[ ACK | STOP |

TWSI Single Read Command

[ START] IC Address | 0] ACK| Register Address [ ACK| STOP | [ START [ IC Address[1] ACK | Datat [ ACK [ STOP |

>~ Write “~ Read

TWSI Burst Read Command

[ START] IC Address| 0] ACK| Register Address [ ACK[ STOP | [START [ IC Address|1[ ACK [ Datat [ ACK [Data2 [ ACK [ STOP |

S~ Wiite ~ Read

Figure 7-8 TWSI Read/Write Mode
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8 Timing Diagram
8.1 Hardware Reset
osc L1 JLILI1])--—-— L
SRST(PIN38) —\_l

Internal Reset —|A

Asynchronous Reset

32 Cycles

A
Y

Internal Mode Setup

-l [
.} |

4 Cycles

8.2 Clock and Interrupt

XCLK J_LI_I_I_I_I_I_I_I_I_I_I_LT—I_I_LI_LI_I_I_LI_LJ_L—I_I_LI_LI_LI_L

Interrupt condition occur

INT
MCU read Reg[0x002] from BIT1612 _/ (\

Write Reg[0x004] by MCU
8.3 Input Signal
TIOS
) : )
PCLK m
: OTIOH
! —
VS : /
TI1S
) : )
| TIH

RDIN7~0
GDIN7~0 >§§<
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Symbol Describe Max. Min. Unit
TIOS, TI1S Input Setup time 2 Ns
TIOH, TIMH Input Hold time 2 Ns

8.4 Output Signal

TOCK
OCLK
Data Output
Symbol Describe Timing Unit
TOCK Output clock half period ns
TO MAX DL Output signal Max delay TOCK -1 ns
TO_MIN_DL Output signal Min delay TOCK-4 ns
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9 Electrical Characteristic

9.1 Absolute Maximum Rating

SYMBOL PARAMETER MIN TYP MAX |UNIT
AVDD |Supply Voltage for Analog Core -0.5 3.6 \Y
VDD18 |Supply Voltage for Digital Core -0.5 2.5 \%
Vi Input Voltage for Digital Core (5V 05 5 vV
Tolerant)
Tste Storage Temperature -40 125 T
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 1.62 1.8 1.98 \Y;
VDD33 |Supply Voltage for I/0 Pad 3.0 3.3 3.6 V
Torr Operating Temperature 0 70 C
9.3 DC Electrical Characters
(under Recommend Operating Condition and T; =0°C to 115C)
SYMBOL PARAMETER CONDITION MIN TYP MAX | UNIT
No pull-up nor
I Input Leakage Current 10 uA
pull-down
loz Tri-state Leakage Current 10 uA
Vi Input Low Voltage CMOS -0.3 0.8 \%
Viu Input High Voltage CMOS 2.0 5.5 V
VoL  |Output Low Voltage lo.=4,8,16 mA 0.4 \%
VoH Output High Voltage lon= 4,8, 16 mA 2.4 Vv
Schmitt trigger negative
Vt- . CMOS 0.89 0.94 0.99 \Y,
going threshold voltage
Vit Schmitt trigger positive 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 and package capacitance.
One can estimate pin capacitance by adding pad capacitance about 0.5pF and the package

capacitance.
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10 Soldering Information

10.1 Reflow Soldering
The choice of heating method may be influenced by plastic QFP package). If infrared or vapor phase
heating is used and the package is not absolutely dry (less than 0.1% moisture content by weight),
vaporization of the small amount of moisture in them can cause cracking of the plastic body. Preheating is
necessary to dry the paste and evaporate the binding agent. Preheating duration: 45 minutes at 45 °C.

Reflow soldering requires solder paste (a suspension of fine solder particles, flux and binding agent) to be
applied to the printed-circuit board by screen printing, stenciling or pressure-syringe dispensing before
package placement. Several methods exist for reflowing; for example, convection or convection/infrared
heating in a conveyor type oven. Throughput times (preheating, soldering and cooling) vary between 100
and 200 seconds depending on heating method.

Typical reflow peak temperatures range from 215 to 270 °C depending on solder paste material. The
top-surface temperature of the packages should preferable be kept below 245 °C for thick/large packages
(packages with a thickness = 2.5 mm or with a volume = 350 mm? so called thick/large packages). The
top-surface temperature of the packages should preferable be kept below 260 °C for thin/small packages
(packages with a thickness < 2.5 mm and a volume < 350 mm?® so called thin/small packages).

Stage Condition Duration
1'st Ram Up Rate max3.0+/-2°C/sec -
Preheat 150°C~200°C 60~180 sec
2'nd Ram Up max3.0+/-2°C/sec -
Solder Joint 217°C above 60~150 sec
Peak Temp 260 +0/-5C 20~40 sec
Ram Down rate 6°C/sec max -

Temp (C)
A
260
217
200
150
25
RT
e—60~180 —» l«— 60~150 —» Time (sec)

10.2 Wave Soldering
Conventional single wave soldering is not recommended for surface mount devices (SMDs) or
printed-circuit boards with a high component density, as solder bridging and non-wetting can present major
problems.

10.3 Manual Soldering
Fix the component by first soldering two diagonally-opposite end leads. Use a low voltage (24 V or less)
soldering iron applied to the flat part of the lead. Contact time must be limited to 10 seconds at up to 300 °C.
When using a dedicated tool, all other leads can be soldered in one operation within 2 to 5 seconds between
270 and 320 °C.
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11 Package Information

D
D1

{\HHHHHHHHHHHHEHHHHHHHHHEIHH%

//
——}
\'-.

ARARARARARARE — °

EEGELEERESEEREEREREE GEL

iT— - or|
| —— 1
| 1 4
| — i S
== | DTEAIL "A”
— |
| —— ;
== |
| —
e /,L i
| ——
=| < .
h T | |
f
|
] o.10mm |
SEATING PLANE
= DIMENSION IN MM | DIMENSION IN INCH
S| — o |syMBOL [ — :
111 ———1 _~— WITH PLATING MIN. | NOM [ WAX. | MIN. [ NOM | MAX.
- 1 A A 1,60 0.063
T TP Ll © Al [ 0.05 0.15 [ 0.002 0.006
111 _T _.ty.. ~— ot wareL [ 1.35 | 1.40 | 1.45 [ 0.053 | 0.085| 0.057
o
f:D:' — D 15.90| 16.00 | 16.10] 0.626 | 0.630| 0.634
S - DETAL "B" D1 | 13.90| 14.00| 14.10{ 0.547 | 0.551| 0.555
l UL
SRR, E 15.90| 16.00 [ 16.10f 0.626 | 0.630| 0.634
Hals e £1 | 1390] 14.00| 14.10] 0.547 | 0.551| 0.555

0.178 0.007

Al c©
cl 0.127 BSC. 0.005 BSC.
| 045 | 0.0 | 075 |0.018 [ 0.024 | 0.030
L1 1.00_REF. 0.039 REF.
8 0o [ 35] 7 0 [35] 7
GAUGE PLANE DETAL"A" 00D | EVEN
b 10.03] 022 | 018
/_{i\\\,mlo.c'j_j 020 | 016
£ e (BSC)[ 050 | 0.40
peraL "/ ;T : = Iy L
S =L JEDEC | MS50ee
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ROAPER_SEL ..o eeseeeese e 46
ROAUFD .ot 55, 56
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ROAUTO_SWITCH ..o 31
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ROAUTO2 HOLD ..o 52
ROAUTOON ..o 74
=3 X U1 e ) N = N P 24
R_AUTOON_TIME ..o 24
R_BACKGROUND_EN........ccomivemmreemmreeeeeeeseseeseseee 23
R OBANK_SEL ... 63, 68
== 172 = T 23
=3 =172 c SO 23
=3 =17 = S 23
R_BGPU_POINT N..oooooioeeeeeeeeeeeeeeseeeeeeeeseseeeeneens 44
R_BGPU_POINT_P.oooeoeeeeeeeeoeeeeeeeeeeeeeeeeseseeeeseens 44
ROBIN_REN........ooioeeeeeeeeeeeeeeeee oo 12
R_BLACK_SLOPE ........moeeeeeeeemereeeeeseeseseeeeseeeeesen 37
R_BLACK_START ....oiveoreeeeeeeeeeeeeeeeeeeeereseseeseseens 37
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R BOUT TR 12
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=3 oo | SO 57
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RCDV_SEL ..o 47
ROCHTT_THD .o 45
RUCHA2 THD .o 45
RUCHZ2_ THD oo 45
R_CHROMA_GAIN .....vooieereeeeeeeeeeeeee e 47
R_CHROMA_GAIN_SEL ..o 47
R_CHROMA_GAINOUT ... 56
R_CHROMA HUE_VD.....ccoooveoemeereeeeeeeeeeeereeeese. 43
R_CHROMA _LPPI ..o 47
R_CHROMA LPPI2 ..o 47
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ROCHT_EN oo 46
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R_COLOR_STANDARD........osmveerereerereeereseeeeeseee 56
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R_COMB_CTHD ..o 48
=3 ete)Y 1= = N 48
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R_CONTRAST _G..oooeoeeeeeeeeeeeeeeeeeeeeeeeeseeeees e 36
R_CONTRAST _Ri..ooioeoieeeeeeeieeeeeeseeeeeeeeseeeeeseeeee 36
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RUCPHT_POL ..ot 22
R_CPHIE_CKSEL ...ooveeeeeeseeeeeeeeeeeeeeeeeeeeeeeseeeeseens 22
R_CPH1O_CKSEL w..ooveoereeeeeeeeeeeeeeeeeeereeeeeeesseens 22
=312 73 = N N 22
R_CPH2 POL ... 22
R_CPH2E_CKSEL ....ooveeeeeeeeeeeseeeeeseeeeeeeeeeeeeeeee 22
R_CPH20_CKSEL ..o 22
ROCPH3_ EN..ooooooeeeeeeeeee oo 22
R_CPH3_POL.....ooieeoeeeeeeeeeeeeee e 22
R_CPH3E_CKSEL ...ooveeeeeeeeeeeeeeeeeeeeeeeeeeeseseeeseneens 22
R_CPH30_CKSEL ....ovveoeeeeeeeeeeeeeeeeeeeeeeeeeseseeeereens 22
ROCREFY_EN ...ooooeeeeeeeeeee oo eeeeee e 49
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=303 A 2 [0 JO N 38
R_CTI_THD_ VD oo 43
=3 o3 AR UIE) = B 38
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RUCTILV_SEL oo 38
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=3 Yo = J 39
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R DACMAP_EN .....ooiooeeeeeeeeeeeeeeeeeeeeeeeeeeeeseeeeseens 39
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=30V cTok T 1 |0 51
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97



BIT1612

10-Bit Digital Video Decoder with OSD and T-CON
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=3 0Y:Xclo7 3K o101 O 56
R_DAGC2_READY ....oovooreeeeeeeeeeeeeeeeeeeeseeeeseeeeee 57
R_DAGC2_SPEED.......veooeeeeeeeeeeeeeeeeeeeeeeseeeeseeeeee 52
R DAGC2_THD ..o 52
R_DAGC2 VALUE ..o 52
R DAGC2 VSUP .....ooieeeeeeeeeeeeeeeeeeeeeeeeeeseee e 51
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R_PLL DP_MO...ooveeeeeeeeeeeeeeeeseseeeeeseeeeee e 73
ROPLL DP_ M1 oo 73
ROPLL EAPLL .o 53
ROPLL HALFCK ... 73
ROPLL_ICPO ..o 53
=3 =TI 03 =X BN 53
ROPLL PD oo 72
ROPLL POR ..o 53
=TI === = | N 72
ROPLL SEL oo 73
R_PLLDTO_ROL ... 53
=3 =10 =N 80
=3 =10 I = | N O 25
R POL BOUT ..o 17
RPOL_CKV oo 20
R_POL_EXTBNK ....cooiveeeeeeeeeeeeeeeeeeeeeee e 68
ROPOL_FRP ..o 20
ROPOL_GIN...ooeeoeeeeeeeeeeeee e 25
=3 =To I <101 HN N 17
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ROPOL_IHS oo 29
ROPOL_INT oo 9
=3 =10 I | = S 71
RPOL_IVS oo 29
RPOL_LD oo 20
R_POL_OCLK ..ot 17
=3 =10 I )= s DO 20
R_POL_OSDCLK ..o 68
R_POL_OSDHS ....ooveereeeeeeeeeeeee e e 68
R_POL_OSDVS ....ooeeeeeeeeeeeeeeeeeeeeeeeeeeeees e 68
R_POL_Q2H oo 20
RPOL_RIN oot 25
=3 =10 I =0 1U 1 17
RPOL_STH oo eeeeee e 20
RPOL STV ..o eeeeee e 20
R_PRDIS_ACTX .oooreeeeeeeeeeeeeseeeeeseeeeee e 31
R_PRE_FIX2_ EN ..oooooieeeeeeeeeeeeeeeeeee e 32
RPREF_EN ..o eeeeee oo 46
R_PRESCX_EN w..comveoreeeeeeeeeeeeeeeeeeeeeeeesseeseneeeeee 32
R_PRESCX_FILTER ...ooveeeeeeeeeeeeeeseeeeeseeeeeseeeeseeee 32
R_PRESCX_FILTER_EN ...oceoieeeereeeeeseeeeeseeeesee 32
R_PRESCX_FIX...oomveeereeeeeeeseeeeeeeeeeeeeeeeeessee e 32
R_PRESCX_OVER ......veoeeeeeeeeeeeeeeeeseeeesseeseseeeeee 32
R_PRESCX_SHIFT ..o 32
R_PRESCX_START ...ooveeereerereeeeeseeeeeeeeeeseeeeseeee 32
R_PROTECT _MODE ......coovrveereeeeeeeeeeeeesseeeeseeee 19
ROPWM_OUT ..o 40
RPWMT_DUTY oo 40
ROPWMA_EN oo 40
R_PWM1_FREQ ...oooeoreeeeeeeeeeeeeeeeeeeeeeeesseee s 40
RPWMA_INV oo 40
RPWMA_POL ..o 40
RPWMA_REF ..o 40
RPWMT_SYNC oo 40
ROPWMA_TRU.eoeooeeeeeeeeeeee e 12
RPWM2_DUTY oo 40
ROPWMZ_EN .o 40
R_PWM2_FREQ ....ooeomreeeeeeeeeeeeeeeeeeeeeeesseeeeseeeeee 40

ROPWM2_POL ..o 40
ROPWM2_REF ..o 40
RPWMZ2_SYNC....eoeeeeeeeeeeeeeeeeeeeeeeeeseeee e 40
ROPWM2_TRI ..o 12
RPWMS3_DUTY ..o 40
ROPWMSB_EN...coooeeeeeeeeeeeeeeee e 40
R_PWMS3_FREQ........oeeieeereeeeseseeeeeseeeeeeeees e 40
ROPWMS3_POL ..o 40
ROPWMS3_REF ..o 40
RPWMS3_SYNC.....eoeeeeeereeeeeeeeeeeeeeeeeeesereeeeseeeeseens 40
R_REG_ADDR ....coooioeeeieeoeseeeseseeseseeeeee 79, 82, 85
ROREG_CNT oo 79, 82
RREG_NUM ... 79, 82
R_REGS_CKEN ......cooveeeeeeeeeeeeeeeeeseeeseeeees e 15
RORIN_REN. ..o 12
=3 = Lo T =1 PO 26
=3 =TI =0 1U 1 O 17
=3 =L TR 1| 26
R_OROL_GOUT ..ot 17
ROROL_RIN ..o 26
=3 =L =11V (O 17
=3 = Lo 10 sl = O 12
RORTST_SEL oo eeeeeeeseeeeseeeeee e 18
RORTS2. SEL oo eeeeeeeeeeeeeee e 18
RORTS3_SEL oo eeeee e 18
R_SAT _MODE.......oeeeeeeeeeeeeeeeeeeeeeeeeeeeee e 37
R_SAT_MODE_VD...oooooeeeeeeeeeeeeeeeeeeeeeeeeseseeseneens 43
RUSAT Ut 37,43
=3RYN S, o J 43
RUSAT Voo 37,43
=3RCYN VAN, o FO 43
RUSCX_EN oo 33
R_SCX_FILTER ..oeveeeeeeeeee e 33
RUSCX_START ..o 33
RUSCXT_FIX oo 33
RUSCXT_INC oo 33
RUSCXT_SHIFT oo 33
RUSCX2 DEC oo 33
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RUSCX2_FIX coeoeeeeeeeeeeeeeeeeeeeeeee e 33
RUSCX2 SHIFT oo 33
R_SCY_EN_ MO 34
RUSCY_EN_ M1 oo 34
R_SCY_FILTER_EN_MO ..o 34
R_SCY_FILTER_EN_ M1 ..o 35
R_SCY_FILTER_MO ..o 34
R_SCY_FILTER_ M1 ceooiveoeeeeeeeeeeeeeeeeeeeeeeee e 35
RUSCY_FIX_ MO oo 34
RUSCY_FIX_ M1 oo 34
R_SCY_SHIFT_MO oo 34
R SCY_SHIFT M1 oo 34
R_SCYE_START_MO.....coooeiereeeereeeeeeeemseeeeseeeee 34
R_SCYE_START Moo 34
R_SCYO_START MO ....eooeeoeeeeeereeeeeeeeeneeeeeseeee 34
R_SCYO_START M1 ..o 34
R_SECAM_INVERT ..o 47
R_SECAM_SENSITIVE........ooreeoereeeeeeeeneeeesereeee 47
R_SECOND_EEPROM ........covorvemereeeeeeeeeneeeeeesee. 79
R_SECS_AUTOSW.......oeoreeiereeeeeeeeeeeeeeseeeeeseeeee 48
RUSEL EVEN...oceeeeeeeeeeeeeeeeeeeee e 29
R_SERIAL_CKEN_SEL......veioreeeereereeeeeeneeeeeseee. 79
RUSERIAL DLY oot 58
RUSIGIN oo 74
R_SLICER_THD ..o eeeeeeeeeeeseeee e 44
RUSORT 6856 .....eeoeeeeeeeeeeeeeseseeeeeseeeeeseeees s 29
RUSPI_CTRL .o 80
RUSPI_CTRL2 ..o 80
RUSPI_LOCK ...oeeeeeeeeeeeeeeeeee e eeeeeeeeee s 80
RUSPI_EN oo 80, 86
R_SPI1690_ADDR .....cooveemreeeeeeeeseeeeeeeeneeeeeeeeeeee 59
R_SPI1690_CHECKER ..........ooreeeereeeeereerereeseseeeee. 59
R_SPI1690_DATA ......coeeeereeeeeeeeeeeeeeeeeeeseeeeeeseeeee 58
R_SPI1690_DESYNC ......crveeereeeereeeeeeeeneeeeeesee. 59
RUSPIB90_EN ..o 58
R_SPI1690_LSB.......oveeeeeeeeeeeseeeeeeseeeeeeeeseeeeeeeeeeee 58
R_SPIB90_RW ..o 58
RUSPIZ_EN oo 81, 86

=3E<Te =T 01018 ] N SN 57
RUSQP_LMT ..o 47
RUSQP_LPPl ..ot eeeeeeree e 48
R_SQP_SPUP ... 48
RUSRC_SEL ..o 29
RUSRCT T oo 45, 57
RUSRCAZ. oot 45, 57
RUSRC2.ceeeeeeeeeeeeeeeeeeee e 45, 57
R_SRCDET_MODE ......oiveiereeoeereeeeeeeeeeeeeseeeeeeee 45
RUSRGB_AX .o 58
ROSRGB_EN ..o 58
ROSRGB_L DLY .o 58
R_SRGB_T_DLY ..o 58
RUSRGB_TRI ..o 12
RUSTD_AUTO oo 56
R STD_COUNT .o 48
R STD_FREQ ...eoooeeeeeeeeeeeeeeeeeeeeeeeeese e 57
RUSTD._MOD ..o 56
R STD_OFFO0......eeeeeeeeeeeeeeeeeeeeeeeeeee e 48
RUSTD_OFFOT oo 48
RUSTD_OFF10 ..o 48
R STD_PHASE ... 57
R_STD_READY_O...ovoieeeeeeeoeeeeeeeeeeeeeeeeseseeseneens 56
RUSTD_SELD .o 56
RUSTD._SELT oo 56
RUSTH_END...oeoeeeeeeeeeeeeeeeeee e 20
RUSTH_SEL oo 20
ROSTH_START .o 20
RUSTV_END ..o 20
RUSTV SEL oo eeeee e 20
R STV _SHIFT_CUT.eoeeeeeeeeeeeeeeeeeeeeeeeeeeeseseeeeneens 21
RUSTV_SHIFT_Eoeeoeeeeeeeeeeeeeeeeeeeeeeeeeeeee e 21
R_STV_SHIFT_O oo 21
R_STV_SHIFT_SRC w.eeeeeeeeeeeeeeeeeeeeeeeeeeeeeseeeeneens 21
R STV _SHIFT_TYPE ..ooieeeeeeeeeeeeeeeeeeeeeeeeseseeeeseens 21
RUSTV_START ..ot 20
RUSW_ VER .o 8
RUSWAP_SRC ...oovoeeeeeeeeeeeeeee e eeee e 17
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ROSWAP_ UV 29
R_SWAPE_OGB ......eeoeeeeeeeeeeeeeeeseeeseeeeeesee e 17
R_SWAPE_ORB .....ocoveeeeeeeeeeeeeeseeeeeeeeeesee e 17
R_SWAPE_ORG.......oeoeeeeeeeeeeeeeeeeseeeseeeeeeseeeeeeeee 17
R_SWAPO_OGB........eoveeeeeeeeeeeeeeseeeeeseeeeseeeeeseee 17
R_SWAPO_ORB.........ooiveeeeeeeeeeeeeeeseeeeeeeeeseseeeeeee 17
R_SWAPO_ORG........civeeeeeeeieeeeeeeseeeeeseeeeeeseeeeee 17
ROSWITCH oo 74
R_SWITCH_MODE ... 31
23S 0] = S 47
RUSYNC _HCE ..o 44
RUSYNC _HCS.eoeeeeeeeeeeeeeeeeeeeeeee e 44
RUSYNC HPLL oo 44
RUSYNC_HSS ..o 44
RUSYNC_HSYE ..o 44
RSYNC_HSYS oo 44
RUSYNC_IDEL .o 44
R_SYNC_LPADY ..o 44
RUSYNC_LPLMT ..o 44
R_SYNC_PDGAIN ... 44
R_SYNC_READY_O ..o 56
RUSYNC_REN....ceoeeeeeeeeeeeeeeeee e 12
R_SYNCT_CLAMP ... 51
R_SYNC2 CLAMP......ooivooeeeeeeeeeeeeeeeeeeeeee e 52
RUSYNCO_EN ..o 19
R_SYNCO_MODE.........eeoeeeeeeeeeeeeeeeeeeeeeeseseeeeeee 19
ROTCLK EN oo 14
R_TCLK POL ..o 14
RUTCLK SEL oo 14
=3y t0 ] N = DO 20
RUTCON_RL oo 20
=3 t0] NI U] o YOO 20
R_TESTPAT B 23
R_TESTPAT DIR ..o 23
R_TESTPAT G oo 23
R_TESTPAT HV ..o 23
R_TESTPAT_Q oo 23
R_TESTPAT R oo 23

R TESTPAT _TYPE ..oooeoieeeoeeeeeeeeeeeeeeeeeeeeeseseeeeneens 23
R_THRESHOLD_QAM........omivemereemereeeeeeeeeseeeeereee 47
R_THRESHOLD_SECAM .......oooreeeereeeeeeeeseeeeeeeneenne 47
R_TIMERO_BASE_MODE-.........coovveeereeeeeeererreerereenne 70
R_TIMERO_EN ..o 70
R_TIMERO_MODE .......coveeeeeeeereeeeeseeeeeeeeseeeeeneee 70
R_TIMERO_VAL....oeeoeeeeeeeeeeeee e 70
R_TIMER1_BASE_MODE .........coooveoereererreesereeenrnens 70
=3 N1V 1= = T = N 70
R_TIMERT_MODE .....cocoiveeeeeeeeeeeeeeseeeeeeeeeseeeeeeeee 70
ROTIMERT VAL ..o 70
R_TOUT_REN ... eeeee oo 12
R TOUT_TRI..coooeeeeeeeeeeeee e 12
ROTWSI_DET_INeecoeoeeeeeeee e 80, 86
R_TWSI_DET_MODE ... 80, 86
R_TWSI_DET_OUT..oooeoeeeeeeeeeoeeeeeeeeeeeeeeeeeeeee 80, 86
R_TWSI_DET_VALUE ....oeoiveeemeeeeeeeeeeseeeeeeee 80, 86
= RTINS = 80, 86
R_TWSI_SEC_SLAVE .......covoveemreeemereeeereereeeee 80, 86
R_OTWSI_SLAVE ... 79, 80, 86
ROUDLY VD oo 43
ROUGAIN_VD ..o 43
ROUNSHARP_EN ... eeeeeees e 37
R_UNSHARP_EN VD ... 42
R_UNSHARP_THD ... 37
R_UNSHARP_THD VD ..o 42
ROUNSHARP_VAL ... 37
R_UNSHARP_VAL_VD ... 42
R_UPDN_SEL_MO ...ooeeoeeeeeeeeeeeeeeeeeeeeeeeeeeseeeeeneee 34
R_OUPDN_SEL_ M1 oo 34
R_UPPER_BOUND .......coovveeeeeeeereeeeeseeeeeeeeeeeeeeeseee 47
ROVCOM_SEL....ooveeeeeeeeeeeeeeeeeeeeeeee e 21
ROVCOM_SHIFT oo 20
ROVCOM_TYPE ..ot 21
ROVD_ PATH. oo 26
ROVDCLK SEL. ..o 15
ROVDLY VD oo 43
ROVGAIN_VD ..o 43
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ROVISUAL TYPE ..o 29
R_VNOISE_MODE ........oeeoeeeeeeeeeeeeeeeeeeeesseeseseeeeee 44
ROVP_ERR2_EN...oooooioeeeeeeeeeeeeeeeeeseeeeeeeeeees e 9
ROVTRC oot 44
ROWO_ CYCLE .o 64
ROWO_EN oo 64
ROWO_FADE ..o 63
R_OWO_FFRI_COR .....ccoveeeeeeeeeeeeeeeseeeeeeeeees e 64
ROWO_FFRI_H oo 64
ROWO_FFRI_SEL ..o 64
ROWO_FFRIV oo 64
ROWO_ FMIRX e 64
ROWO_FMIRY oo 64
ROWO_ H oo 59
ROWO_INDEX_E oo 63
ROWO_INDEX_S .oooeeeoeeeeesee e eeeeeeessee e 63
ROWO_ MULX ..o 64
ROWO_ MULY oo 64
ROWO_SPCY oo 64
R_WO_VANISH_DIR ..o 64
ROWO_VANISH_ LN .oocoooeoeeeeeeeeeeeeeeeeeeeeee e 64
ROWO_ W oo 59
ROWO_WDLY oo 64
ROWO_ WFRI B oo 64
R_OWO_WFRIBLEN ... 64
ROWO_ WFRI EN....oceooieeeeee e 64
R_OWO_WFRI_FADE .....ovooeeeeeeeeeeeeeeeeeeeesseeeeseeee 64
ROWO_ WFRI G 64
ROWO_ WFRI H oo 64
ROWO_ WFRIL R oo 64
ROWO_ WFRIV oo 64
ROWO_WMIRX ..o 63
ROWO_WMIRY oo 64
ROWO_ X oo 59
ROWOLY oo 59
ROWT_CYCLE oo 65
ROWT_EN oo 65
ROWT_FADE ..o 64

ROW1_FFRI_COR ... 65
ROWA_FFRIH oo 64
ROWA_FFRISEL oo 64
ROWA_FFRI Voo 65
ROWA_FMIRX oo 64
ROWA_FMIRY oo 64
ROWT H oo 59
ROWA_INDEX_E.oooeeoeeeeeee e eeeree e 64
ROWA_INDEX_S..oveoeeeeeeeeseeeeeeeeeeeeeeeeeeeee oo 64
ROWA MULX ¢ 65
ROWT_MULY oo 65
=TT A TS 2103 65
R_OW1_VANISH_DIR ..o 65
ROWT_VANISH_ LN ..o 65
ROWT W oo 59
ROWA WDLY oo 65
ROWT WFRL B oo 65
ROW1_WFRIBLEN ..o 65
ROWA_ WFRIEN oo 65
ROWA_WFRI_FADE ..o 65
ROWT WFRL G oo 65
ROWT WFRIL H oo 65
ROWT WFRLR oo 65
ROWT WFRILV oo 65
ROWA WMIRX ..o 64
ROWT WMIRY ..o 64
ROWT X oo 59
=3RRI 59
ROW2_ CYCLE oo 66
=3V = PO 66
ROW2_ FADE ..o 65
R_OW2_ FFRI_COR ....oooveeeeeeeeeeeeseeeeseeeeseeeeeeeeenee 65
=RV = =TI x DO 65
ROW2_ FFRISEL oo 65
ROW2_ FFRI V.o 65
ROW2_ FMIRX e 65
ROW2 FMIRY oo 65
=37 s F 60
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=TT 1N o] G = 65
ROW2 INDEX_S oo 65
ROW2 MULX .o 65
ROW2 MULY oo 66
ROW2 SPCY oo 66
R_W2_ VANISH_DIR ..o 66
ROW2 VANISH_ LN ..ooooeeoeeeeeeeeeeeeeeee oo 66
ROW2 W oo 60
ROW2 WDLY oo 66
ROW2 WFRI B oo 66
R_OW2 WFRIBLEN ..o 66
ROW2 WFRI EN....ocoooeeeeeeeeeeee e 66
R_OW2_ WFRI_FADE .....oveoreeeeeeeeeeeeeeeeeeeseeeeeseeee 66
ROW2 WFRI G 66
ROW2 WFRIL H oo 66
ROW2 WFRL R oo 66
ROW2 WFRILV oo 66
ROW2 WMIRX oo 65
ROW2 WMIRY oo 65
ROW2 X oo 59

=RV 60
ROWDT_CLEAR ... 80, 86
ROWDT_OV oo 80, 86
ROWDT _SEL oo 80
ROWHITE_SLOPE ......cveeeeeeeeeeeeeeeeeeeeeeeeeeseseeeeneeas 37
ROWHITE_START ..o eeeree e 37
SRV =2 = NI 81, 85
ROXCLK_SEL oo 14,79
=N XU o T 48
= 1= E S 48
ROYAD_SEL oo eeeeeeeesee e 48
ROY2R_SEL oo eeeeeeeeeeeeeeeeeesee e 38
=T 54
=3 7] =/ I 46
R_OYPIOREF13_EN ...oooeoreeeeeeeeeeeeeeeeeeseseeeeseeeeeseens 49
ROYPBPR_EN ..o 54
ROYREFC_EN ..o 49
=34 =L N = 17
=A== L0 731 =] 17
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