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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

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

e 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

: BITEK
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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 BiTEKBuSs interface
» Support Two-Wire Serial Interface (TWSI) Bus interface
* Support 24Cxx serial EEPROM Script controller

OSD:

e 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

BIT1612-LQ
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5 Pin Definition
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Figure 5-1 ~Pin Configuration

Table 5-1 BIT1612 Pin Definition B mmmBml B
Pin Name Pin # | Pin Type Function Description Pad Type
Monitor Internal Bias Current Generation or
- ! 1o External Bypass for Use with Some Test Mode
Output for Decoupling or Bypass of
VREFP 2 AIO Positive Internal Reference Voltage
Output for Decoupling or Bypass
VeM 3 AlO Common Mode Voltage
Output for Decoupling or Bypass of
VREFN 4 AlO Negative Internal Reference Voltage
AGND 5 AG33 |Analog Ground and Reference Generators
Output for Decoupling or Bypass of
VBG 6 AlO 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)
a
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ROUTO 11 (0] ROUT[1] / ~VCOM / Raw Data[0] / GPOI0] POT8
ROUT1 12 ) ROUT[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 ROUTI5] / CKV / Raw Data[4] POT8
ROUT5 17 O ROUTI[6] / FRP / Raw Data[5] POT8
GND33 18 G33 [IO GND (3.3V)
ROUT6 19 O ROUTI[7]/ LD / Raw Data[6] POT8
ROUT7 20 o] ROUTI[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 6] GOUTI3] / 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 BOUTI[2] / RL / Raw Data[17] / GPO[5] 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 ) BOUT[6] / ~OEH / Raw Data[21] / SPI_CK POT8
BOUT6 40 O BOUT[7] / ~CKV / Raw Data[22] POT8
BOUT7 41 O BOUT[8] / ~LD / Raw Data[23] POT8
VDD33 42 P33 IO Power (3.3V)
OCLK 43 (@) Clock Output POT16
SRGB_DO0 44 0 Serial RGB[0] / GPOI0] POT4
SRGB_D1 45 0 Serial RGB[1] / GPO[1] POT4
SRGB D2 46 (0] Serial RGB[2] / GPO[2] POT4
SRGB_D3 47 O Serial RGB[3] / GPOI3] POT4
SRGB_D4 48 O Serial RGB[4] / GPO[4] POT4
SRGB_D5 49 O Serial RGB[5] / GPOI5] POT4
SRGB_D6 50 O Serial RGBI[6] / PWM2 POT4
SRGB_D7 51 O Serial RGB[7] / PWM3 POT4
SRGB_D8 52 O Serial RGBJ[8] / SPI_CK POT4
GND33 53 G33 |IO 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] PBCU8
TOUT1 58 1/0 KEY[1] / STH1 / Raw Data[25] PBCUS8
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 / GPOI6] POT16
PWM2 75 (0] PWM2 / GPOI7] 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
RIN6 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 I 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
®
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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
RIS 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
a
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6 Functional Description

6.1 Version Control
BIT1612 [* B R HIRIAY # ¥V iy 4 Y@ Ryat Register [SE045 A+ R0 - ffp%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 O0xAC
[7:5] Product Group
R SW_VER 0x001 RW 8 |Software Version Control 0x00

6.2 Interrupt Function
BIT1612 Interrupt FunctionffHHINT Pin ({ #|Pin 72~ Pin 71 7[iPin 70> R_RTSx_SEL = 0x0B) [=f}Interrupt
Trigger Output (ﬁ%ﬁif:%“&m Special Output Setup”’| &ijiVF¥]) - AZH IRegisterji’ F%“’v&%Edge or Level trigger
output - fgfl’LeveI Trigger]ﬂﬁiﬂpi F%’E’E@High or Low Active - ¥, fEdge TriggerEﬁ FlIF rl%'fJ\L_’?T'\gFaIIing or Rising Active
o Hl Interrupt%ﬂ)fﬁﬁﬂjf g#%’wpﬁ (FLAG - ACK and MASK) - P,ﬁfr%ﬁ%fx;%ﬁgure 6-1 - BIT1612 < 8 {fInterrupt
Flags #112 {i#t Interrupt Sourcesﬁ%éﬁ*ﬁ* % Table 6-2 » ﬁ@fﬂegisters?&ﬁ?éﬁ% Table 6-3 #[I Table 6-4 -

Table‘:.urce ‘ ~ — - S

Interrupt Source | Bit Function

5 Active when Input HSYNC Has Some
R_INTSIGIN_SEL (0x0FB[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/60HZz) 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 (0xOFBI[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(':‘;‘:s""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 Overfiow 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 O0xOFB[0] | RW | 1 |0: Disable 0
1: Enable
[ ]
9 BITEK

Published by WWW.SKYTECH.ir


WWW.SKYTECH.IR
www.skytech.ir

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

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

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 » Hi{ ?ﬁlﬁl E'J?{%é’%ﬁﬁegistersﬁ’” fitParallel Update » £ ﬁ'%%%ﬂ%ﬁ@*ﬁ Figure 6-2 > PFE'EI%

Registers?{gﬁ?%% Table 6-5 »

Register Table

Double Buffer Regs

»

VSYNC

R _LOAD_EN
(0x00C[5])

Ty
g

R_LOAD_TYPE (0x00C[6])

MuUX

DI

LOAD

DO

—

Figure 6-2 Double Buffer Function

Table 6-5 Double Buffer Regi: BN
Mnemonic Address | R/W |Bits Description Default
Double Buffer Load Enable
R_LOAD_EN 0x00C[5] 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
a
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BIT1612 iy PAD fi &1 Tri-State il » [ifij * i PAD [ i 41 32 Pull-Up or Pull-Down f&:

L] > A Registers [ gia 4 4. .

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 >Normal 0
Mnemonic Address | R/W | Bits Description Default
R _BIN_REN OxOFD[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
a
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6.5 GPO (General Purpose Output) Function
BIT1612 [‘Jﬁﬂ?ﬁ# 8 [HGPO Register controlﬁl‘ﬁ?JH'y ~ Ei 55 AP EI S High Level - Low Level ~ Tri-State{IStatus
PUFEEE o H ﬁ'rj%RegistersF%@ﬁ%‘%*ﬁ 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 0x00A[7:0] | RW | 8 |0: Low Level 0x00
1: High Level

6-9 General Purp ads Setup Table I
GPO Pin Name/ No. Qutput Pin Register Recommended Setting

GPOI0] SRGB_D0(44) |[R_GPO_OUT (0x13CI[5]) = 1

GPO[1] SRGB_D1(45) |R_GPO_OUT (0x13CI[5]) = 1

GPO[2] SRGB_D2(46) |[R_GPO_OUT (0x13CI[5]) = 1

GPO[3] SRGB_D3(47) |R_GPO_OUT (0x13CI[5]) = 1

GPO[4] SRGB_D4(48) |R-GPO_OUT (0x13CI[5]) = 1

GPOI5] SRGB_D5(49) |[R_GPO_OUT (0x13CI[5]) = 1

GPOI6] PWM1(74) |R_GPO_SEL[6] = 1

GPOI7] PWM2(75) |R_GPO_SEL[7] =1

GPOI0] ROUT[0](11) |R_GPO_SEL[0] =1

GPO[1] ROUT[1](12) |[R_GPO_SEL[1]=1

GPOI2] GOUT[0](22) |R_GPO_SEL[2] =1

GPOI[3] GOUT[1](23) |R_GPO_SEL[3] =1

GPO[4] BOUTI[0](34) [R_GPO_SEL[4] =1

GPOI[5] BOUT[1](35) |[R_GPO_SELJ[5] = 1

6.6 System Enable and Reset
BIT1612 [i'!'| 41 #iSRST PIN (Pin 101) i * ~ fli-4* 16 {XCLK CyclesfiuLow ¥ - BIT1612 i
Reset [piZ|PowerOn Eﬁﬁ@;{k’f&? ° ﬁl%ﬁgi%’%ﬁ*ﬁ%jﬁé 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 PJ%{S“&:&} (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?{gﬁ%% Table 6-10 -

A WON -

= HFZH ¢ 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 0x00B[6:4] | S XCLK = OSCCLK / (2"R_XCLK_SEL)

000

TCLK Domain Clock Source Selection

000: PLLCLK

001: OSCCLK

R_TCLK_SEL 0B0C{2X0] | RS O I CIK]

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 (Freg. equals to LCLK/3)

11: Phase 3 Clock (Freg. 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 O0x00E[2] | RW | 1 [0: Normal

1: Invert

MCLK Domain Enable

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

1: Enable

PCLK Domain Clock Source Selection

00: ICLK1

R PCLK_SEL E[5:4] | RW | 2
_PCLK_S 0x00E[S:4] 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

0xO00F[7]

RW

AFE Buffer Clock Domain Polarity

0: Normal

1: Invert

R_AFECLK_SEL

Ox00F[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

17 Invert

R_AFECLK_EN

O0X00F[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
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Line Buffer Clock 3 Polarity
R_LN3CLK_POL [0xOF7[2] RW | 1 |0: Normal 0
1: Invert

Line Buffer Clock 2 Polarity
R_LN2CLK_POL [0xOF7[1] RW | 1 |0: Normal 0
1: Invert

Line Buffer Clock 1 Polarity
R_LN1CLK_POL [0xOF7[0] RW | 1 |0: Normal 0
1: Invert

6.8 Panel Timing Setup
BIT1612 F' 53 {51 ¥fAuto Switchﬁﬁ?’ﬂgf@mﬁﬁ izt 55 FiMode 0/1 ! FIE=BiPanel Timing?'ﬂg@ » ELAH
%ﬁ?i&Registerﬁ@% Table 6-11 57| » S0 qt"dﬁi%ﬁ?iﬁ% Figure 6-4 -

1 Panel Timing Se
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
ROS xw  |201306:4] RW | 11 |Active Window Horizontal End Position 0x200
0x012[7:0]
0x016[2:0], Horizontal Total Length on Auto Switch
R_OS_XT_M0O 0X014[7-0] RW | 11 Mode 0 0x326
0x016[6:4], Horizontal Total Length on Auto Switch
R_OS_XT_M1 0X015[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 OxCRBERQ!. RW | 10 [Active Window Vertical End Position 0x0FO0
0x019[7:0]
0x01BJ[3:2], .
R_OS_ YT OXO1A [7:0] RW | 10 |Vertical Total Length 0x0F4
(0.0) | L]
HSYNC Output
| R_OS_XP
I:{ - gz' KT X"~
3 Blank Range g
n |
S ———
IS
g |z
Panel Active Window € |
| |
] I R, ¥ _
’:l H | |
R_0s_xsl |
I, o I
I R_OS_XW f |
| |
VSYNC Output « N
R_OS_XT_Mo0
I R_OS_XT_M1 I
Figure 6-4 Panel Timing Setup
a
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6.9 Output Data Path
BIT1612 Fl‘éﬁ[’%ﬁ&".HUData BussJ Hliftinvert + Rotate#1SwapfuiZE! » ¥ TEI%%RegistersF%’{u_’ﬁ%%%
Table 6-12 > TE'%T,%“B&F&Q%‘]'F%%% Figure 6-5 -
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 |0: 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 Qutput on Swap
R_SWAPE_OGB [0x01E[0] |[RW| 1 |Source =0 1
0: Swap Disable 1: Swap Enable

R Data Qutput 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  [0x01E[3] |[RW | 1 |0: Disable 0
1: Enable
R Data Output Swap with B Data Output on Swap
R_SWAPO_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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Internal e I: M RINYi M —W‘—'— M
R Data U — U U U —ROUT
H X X o X H X
R7P01!7ROUT R7$W/|\P70RB RﬁSW!\PﬁORG R7R0|L7ROUT
Internal D | ™M
— M qM Rotate |- M
B Data U U U - U —BOUT
H X — X H X 4 X
RiPOLliBOUT R7$W/|\P70RB R_SWAP_OGB RJ{O'L?BOUT
Internal | [
_0_| So—{ M LU M L M | M
G Data U U e U U —aGourt
- X 4 X 5 X o X
R_POL l GOUT Rﬁsw/l-wf TG g WLILOGB & o

Figure 6-5 Output Data Path Selection

6.10 Special Output Setup
BIT1612 flifif 3 ' Special Output Pads (RTS1 (Pin 72) - RTS2 (Pin 71) #IRTS3 (Pin 70) ) - fi'x%[!IRegister
73 HHI%?E’F“T %ﬁﬁjﬁ‘ﬂﬁiﬁ: » ﬁ'%ﬂRegisterslf’s?igBiﬂ ﬁa%ﬁ?iﬁ% Table 6-13 -
R_RTS1_SEL = { 0x020[4], 0x01F[3:0] }, Default = OXOF.

R_RTS2_SEL ={ 0x020[5], 0x01F[7:4] }, Default = 0xOF.
R_RTS3_SEL = { 0x020[6], 0x020[3:0] }, Default = 0xOF.

Table 613 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)
0.0111: STV 1_0111: Inverse (STV )

RRTSX SEL | RWH 5 0_1000: Mode Type 1_1000: Inverse ( Mode Type )

0_1001: Auto-On
0_1010: Write Protect

11001 Inverse ( Auto-On’)
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 ( PWMXx )
0_1110: GND 1_1110: VDD

0_1111: Tri-State 1_1111: Tri-State

18
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6.11 Special Timing Adjustment

BIT1612 fi* 415§ 7 [l Panel Timing fif 5

ot -

6.11.1 Synchronization Timing
&iﬁf[aiﬁi?“* i VSYNC #TE?JH ’;-{’j’ Fﬁé‘?ﬁ‘ FEEVSYNC {ﬁﬁﬁ °

7 Timing LA PP R TR # 4 panel

Input VSYNC 1 |

{
|

/
/
|

4] A

Output VSYNC ' |

Ea i ™

Figure 6-6 - Synchronization Timing

6.11.2 Two-Fields Synchronization Timing
&iﬁf[ﬁiﬁ?* i VSYNC #E%H’[ ’ﬂﬁ’[ﬁjﬁﬂfgﬂ’ﬁ?ﬁ@@ﬁiﬁﬁ;‘/ EVEN 7y ODD Field VSYNC #I
R_OS_YT (0x01B[3:2], 0x01A[7:0]) *

Input VSYNC /J_I

/
|

R_OS_YT

V1
P

o 0 . L

/.

R B : :
R_OS_YT Sy R OS YT R.OS YT

N
» € P4

Output VSYNC — |

L] LI L]

Figure 6-7 Two-Fields Synchronization Timing

H ﬁ'%ﬁj Registers I%J&biﬂ ﬁl?&:ﬁ%%ﬂ* e o
Table 6-14 Speci Adj
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
a
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BIT1612 [*|& Programmable TCON Function,ﬁﬁ’iﬁ:ﬁgh BIT1612 ﬁl}%@éﬁ Analog Interface Panels - %! TE'F%I%J

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

Registers ka?’éﬁ%éfﬂ%‘* 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
0x02CJ[2:0], .
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 0X02F[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
a
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1: Invert

R_LTPS_MODE

0x032[5]

RW

LTPS Mode Selection

0: Normal Mode

1: LTPS TCON Mode

R_VCOM_SEL

0x032[7:6]

RW

VCOM Output Signal Selection

00: VCOM Signal

01: PREFRP Signal

10: FRP Signal

11: Q2H Signal

00

R_VCOM_TYPE

0x033[7:6]

RW

VCOM Signal TYPE

00: Always 0

01: Always 1

10: FRP Invert

11: FRP

11

R_BUS_INV

0x034[7:6]

RW

Data Bus Control on FRP

00: Disable

01: Follow Shift VCOM

10: Follow FRP

11: Follow Invert FRP

11

R_STV_SHIFT E

OXOF 8[6:4],0x0F9[7:0]

RW

1"

STV Shift Start

0x000

R_STV_SHIFT O

0XxOF 8[2:0],0x0FA[7:0]

RW

11

STV Shift End

0x000

R_STV_SHIFT SRC

0x036[0]

RwW

STV Output Selection

0: Type 0

1: Type 1

R_STV_SHIFT_TYPE

0X036[1]

RW

STV Output Type

0: Type O

1: Type 1

R_STV_SHIFT_CUT

0x036[2]

RW

STV Line Cut

0: Disable

1: Enable
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6.13 TCON Clock Mode
BIT1612 it 4%7 TCON CPH Clock =t » EI JFE'%% Registers ?tﬁ%‘iﬁ%‘* 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 . =t gt Display Layer |/ IS5 7% Panel b= » B i1 Layer i fig 2, e (S5 A1 Layer
TR I 2% il = 100 - Layer 5 [B-Afl i Layer 4 -

............................................... r___>
el Z
—n T ......... >| |
B
o o
% (5|8 & |5 ¥
© 3] 3 =2 Io! 5“ .>-<|-
c x | (X = (1]
- Yl < !coi - 3
=8 o F 2 3 B
5 = =5 (@]
= ] 's (@]
g 2 |5 g o 8 7]
s N s I_\I O

‘—
|

|
g____
|
|
N

\ priority

Low High

Figure 6-8 Display Layer
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6.15 Background 2

BIT1612 PJ%B}E@ 64 *gjﬁfd 1 HLH T 4:3 A sk AERE S ﬁlﬁléﬁRegistersﬁ%iﬂgBiﬁl ﬁl%‘»ﬁ%‘%%

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?iz;lrag;ound 2's B Color used for 4:3 00

6.16 Background 1 and Test Pattern Setup
BIT1612 PJ%B}EA’# 8 7| ETest Patterns » S [ £ 262144 FE57 &' ~ SIS (Ramp) » H ﬁlﬁ*faRegisters

I?s?“t’wiﬂ ﬁl%ﬁ%%% Table 6-18 -

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 e
R_TESTPAT_TYPE 0x03B[1:0] | RW 2 |01: ¥'¢H(Ramp) Ratio = 1 pixel 00

10: 75 54 Grid) Ratio = 16 pixels
11: {##(Ramp) Ratio = 16 pixels
W

R_TESTPAT_DIR 0x03BJ[2] RW 1 |0: Decrease 0
1: Increase
B [
R_TESTPAT_HV 0x03B[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

23 BITEK
Published by WWW.SKYTECH.ir


WWW.SKYTECH.IR
www.skytech.ir

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

Scaler
Brightness
Image Data—— Contrast |---- —»
Background Gamma
Generator
R_FREERUN_EN
R_BACKGROUND_EN
R IS YT
RIS YW
VSYNC -——-—--"-"-"-"--—-—~——— —>
R_OS_YT
R.OS_YW
R_FREERUN_EN

Figure 6-9 Free Run and Background

6.17 Auto Blank Screen

BIT1612 [* | f [ Blank Screen Function - ?.v}’,?*%’ﬂ[ I%ﬁ?ﬁ?‘“}ﬁiﬁﬁ,ﬁﬁ EIE*F]J%‘E*J Blank Screen F[E1 » ?FE'F;I%
Registers [%'f’éﬁ%if‘“%‘ Heoo

Table 619 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 oh 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

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

Sync Ready Detection Enable
0xOFC[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 K5 551 =tk el [* |l 2 7 Scaling:Z f - iﬁﬁ'%%Registers%i{gﬁgrﬁ‘if%

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
-0V 0x044[7:0] P
0x046[7:4], . . A
R_IS_XW_M1 0X045[7:0] RW | 12 |Input Window horizontal End Position 0x33C
0x049[1:0], . . .
RIS_YS_M1 OX047[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 ]
| | HSYNC Input
my 2 A
Blank Range o
o
2
>-I
. )
Input Image Window !
| |
1 1
e '
| RIS XS | |
7l N|
I R_IS_XW ’l
|
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! » iﬂﬁl%gRegistersﬁ%’“{gﬁ%%%
Table 6-21 > Tﬁ'iﬁﬁ’ﬁéﬂ/ﬂﬁuqﬁ[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
[ 3
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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 1[M]
U { U $ |u U —Pre-BIN
(IthIVD)_1X X X X
nterna
Rf;[—,,ATH R_P—O|:BIN R_ISWAP_RB| Rﬁ;lvanGB RJ'\’—IOL_JBIN
G Port—{ M| : Vf M| ¢ M] Rotate |-{ M|
(Internal VD) __)l(_ —|X— 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}{%’?’g
f'1 8 Bits ITU656 Bus #4EH %] - (ﬁ" HiF 27TMHz) »

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) -

Ll | | Ll aimenmae | [ [ [] ] [] |
FFXOOXOOXEAVXSOX10X....XFFXOOXOOXSAVXUOXYOXVOXY1XU2XY2X....

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

6.20.3 ITUG01
16 Bits ITU601(CCIR-601) Video i‘ﬁ*ﬂ*‘* ﬁ? Hi 13.5MHz) o

X -
X

<
[>)
><
c
><
<
]
>
=
S
><
<
o
>
c
N
><
<
5
C
>

Figure 6-13 ITUB01 (13.5MHz)

6.20.4 RGB888
RGB 8:8:8 =" - BIT1612 7 - fi ¥ 240801 - 720p | SXGA@BOHzZ St - 7 =
M AT 8 100MHz Data Rate -

e e e e e

Ro X R1 X R2 X R3XR4XR5XRGXR7XR8XR9XR10XR11XR12XR13XR14XR15XR16X

co X 61 X 62 ) G3XG4XG5XG6XG7XG8XGQXG10XG11XG12XG13XG14XG15XG16X

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

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

oy e
ROXGOXBOXR1XG1XB1XR2X62X82XR3XG3XB3XR4X....XRnXGnXBnX....

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

6.20.6 YUV444
YVU 4:4:4 %%frﬁ,ﬂ - 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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ooy e e

YOXY1XY2XY3XY4XY5XY6XY7XY8XY9XY10XY11XY12XY13XY14XY15XY16X..,,
UOXU1XU2XU3XU4XU5XU6XU7XU8XU9XU1OXU11Xu12Xu13XU14Xu15Xu1eX
von1szXV3Xv4XvsXveXvasng)(vwX\mszXwavaststX

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

6.20.7 RGB565
RGB 5:6:5 ?*%”ET‘?T?“ o BIT1612 7% 810 /A $2 1080i ~ 720p #[1 SXGA@60Hz §§ﬁ{ﬁ@ > T P
fei=0 | A9 #2 100MHz Data Rate o

5 1 s v s e S R R B

RO X R1 X R2 X R3 X'R4 X R5 X R6 X R7
G0 X G1 X G2 X g3 64 X G5 X 66 X G7

P

R16

D7 EED
B 60 & E 6D
D CED £

A
A

o

16

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

RGB 5:6:5 Data Format sfiis =4 i+ Qﬁl :

BIT1612

B7 | PA7
B6 . PA6
B5 | PA5
B4 | PAA  (pPA=RINorGIN or BIN)
B3 | PA3
G7 - | PA2
G6 __aill [BpAY

— | PAO

| pB7

| pB6

| PB5
R7 _- | pB4
Re JY 4PR3 (PB = RINor GIN or'BIN)
RS'\____ 4 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 ilﬁlﬁj%RegistersF%i{u_’ ) ﬁ%‘ifj%“ o ﬁliﬂg\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 0x04B[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  |ox04B[6] | Rw | 1 [2TU656 Mode _ . = 0

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

ITUB56 / ITU601 Format =» Data Sequence Shift

Control

X00: No Shift

X01: Shift 1 Clock

X10: Shift 2 Clocks

X11: Shift 3 Clocks

Serial — RGB Format =» . Serial-Bus Data Sort

Control

000: Always 0

R_SORT_656 0x04C[6:4]1{ 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 10: 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: ITU656 / ITU656-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

Input Mode Selection

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

1: RGB Domain Source Input

R_PCLK_BASE

0x04D[5:4]| RW | 2

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]
I

R_SRC_SEL[1:0]
|

Pre-RIN——¢—— [TU656

00

Pre-GIN

ITUG01

01

‘_

Pre-BIN —e

‘s YUV 4:4:4

1x

Serial-RGB

R_SORT 656[2:0] R_SRC_SEL[1:0]

00

R_SORT_656[1:0]

‘_

RGB 5:6:5

01

xc=

R_IMODE

1

0

s

xcZ

RGB 8:8:8

1x

xc=

Internal
Data

Figure 6-19 Input Mode Selection
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6.22 Auto Switch
BIT1612 &%flnput Windows ~ Scaling Factor#[ITiming setupff {} fi Registeri%’»\t_’ 5T HUF%’»@_’?E FIEIEy =
F B ‘Fif,‘& FIE5 e FBIT1612 8 {f [l * 48%5G 50HZ or 60HZ 1= % A S Registerf&i » £l
ﬁ'EﬁRegisters?’r{gﬁ%‘%% 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 5.7~ {WDisplay Windowji gk ’}{ﬁ’ScaIing{’%ZEIUE/&['%@HSI%T?Eﬁ”‘ﬁaiﬁﬁm » PRI Timing 7

O UES -l }‘F,Move (Pan) #IResizefiug (& ﬁ‘%&JRegisterS?’Q‘—_’ﬁ%%% Table 6-24 » {5l . ﬁlﬁ%ﬂﬁ%
=4 Figure 6-20 -

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 Ox1EOQ
R _DIS_YS 0x052[1:0], 0x050[7:0] | RW | 10 |Display Window Vertical Start Position 0x005
R DIS YW 0x052[3:2], 0x051[7:0] | RW | 10 |Display Window Vertical End Position 0x0F0
R DIS XS 0x055[1:0], 0x053[7:0] | RW | 10 |Display Window Horizontal Start Position | 0x020
R DIS XW 0x055[6:4], 0x054[7:0] | RW | 11 |Display Window Horizontal End Position | 0x200
Display Window Active Horizontal Width
R_DIS_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_0S_XP
3 . Blank Range e T
8 Panel Active Window 2
- - _>_ :
Display Window é' ®
| 1| R
I I
’j :< 0 N \ Background
| R_DIS_XS | R_DIS_ACTX | Color
VSYNC Output | R_DIS W f
Figure 6-20 Display Window Setup
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6.24 Scaling Engine
BIT1612 [ 5 ffI&#55=F 11 (Vertical) #i-=* (Horizontal) %[mié’rScaling ERE EITEIE}%F%’{L_’E%EEEJ@[R :

Horizontal Vertical Horizontal
Data : Buffer Linear Scaling UP |, Data
Input-’ Sgsw:]g g 800 = Scaling = Non-Linear +Output
UP/Down / Linear
Scale—‘ B Scale—‘ 3 Scale-
Rate Rate Rate
. Positim? Position; Position;
Linear Three-Step Non-Linear
Mode Mode Mode

Figure 6-21 Scaling Function

6.24.1 Horizontal Scaling Down Engine
BIT1612 [ S S5t %[t %! - ) [ Bufferi ¢ o &1 ﬁlﬁ*fg?gﬁgﬁzﬂ Table 6-25 -

Table 6-25 H egister

Mnemonic Address R/W | Bits Description Default
R_PRESCX_START 0x05B[7:4], RW | 12 |Horizontal Scaling Down Start Value | 0x0B5
— — 0X059[7:0] 9
0x05BJ[2:0], . . .
16A
R_PRESCX_SHIFT OX05A[7:0] RW | 11 |Horizontal Scaling Down Shift Value | 0x16
0x05C[5:4], . : .
R_PRESCX_FIX 0X05D[7:0] RW | 10 |Horizontal Scaling Down Fix Value | 0x140

Horizontal Scaling Down Enable
R_PRESCX_EN 0x05CI0] RW 1 ]0: Disable (Bypass Mode) 1
1: Enable (Scale Mode)
Horizontal Scaling Down Filter
Enable
R_PRESCX_FILTER_EN |0x05C[1] Rw 1 0: Disable (Bypass Mode) 1
1: Enable (Filter Mode)

Horizontal Scaling Down Filter Type

R_PRESCX_FILTER 0x05C[2] RW 1 |0: Bi-Linear Filter 0
1: Box Filter
Scale Down Factor 2 Enable
R_PRE_FIX2_EN 0x05C[3] RW 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)
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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) - Eﬁﬁ"”@iiﬁﬁﬁf@fﬂrv ALY
=B WIS AR T ECE )R panel b - HAIRHRNEGh =Y 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 OX0BB[7:0] RW | 10 0 0x000

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

1: Scaling Up Mode
Vertical Scaling Function Enable
on Switch Mode 0
R_SCY_EN_MO 0x06D[0] RwW | 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 0x06D(5] Rw | 1 fonAuto 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

. ¥ 0x06E([7:0] RW 10 on Switch Mode 1 0x018
0x072[3:2], Vertical Start Value for ODD Field
R_SCYOSTART M1 | ' oo RW | 10| T 1 nrio 1 0x01B
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 | ertical Fix Value on Switch Mode |44

1
Vertical Scaling Mode on Switch
Mode 1

R_UPDN_SEL_M1 0x072[7] RW| 1 0: Scaling Down Mode 0
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 [2nAuto 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 g&fi i/ -

1. IVREF (t1) % <" OVREF (t2) 455 &' /|4 OVREF (t2) (%% Figure 6-22) «

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

Table 6-28 Timin st Register Yy IV i

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

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

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

Even Field Output VSYNC

R_DLYE_OCLK_M1 8?8;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 O0XO7A[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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- t1 >
IVREF
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< R_IS_YW -
- t2 >
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‘R_DIS_Y8
< R_DIS_YW >

Figure 6-22 Timing Adjustment VREF Information

6.26 Image Enhancement
BIT1612 fiifil SHERERIfl - [ 18 MR ot S R e TR VR 590 - sl S
Scaler L fijfisf k= Scaler I i=fiv féfﬁf%ﬂﬁ‘ﬁﬂ 55 o ﬁl%%lﬁﬁ%@%i [

Pre-Image Enhancement . Post-Image Enhancement :

Broghtness Contast Sharpness -
(] c

@ s
g o (|81 )] 8]|lo’
© £ = S = ||<B
|| 2SHE|[° %2
o || © <

Saturation CTI

Figure 6-23 Image Enhancement

6.26.1 Post-Processing Brightness and Contrast
BIT 1612 &35 RGB Domain fufilf[l Channel » 55 [l Brightness #[! Contrast %@z o Fl %EW%BW?AT

F
EET o -

stmen S
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
a
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6.26.2 Pre-Processing Brightness/Contrast Adjustment
BIT1612 &% Y Domain f4{# Brightness #! Contrast Elflrgﬁg}:o H ﬁ" é“‘:’qLﬁﬁa’?JH e ﬁ'g’“’#'{??{ujp* B

I e

Table 6-30 Color Adjustment Register

Mnemonic Address | R/W | Bits Description Default
Brightness Value (-128 ~ +127)
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 : 0XxEO ~ 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

R_BRIGHTNESS 0x082[7:0] | RW | 8 0x80

6.26.3 Sharpness Process
BIT1612 &35 Y Domain Data #{#f Sharpness %! ji’ EF} (B i S - £ ﬁ'?ﬂ‘iﬁf PN B o

Table 6-31 Shar- 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 &“5f UV Domain Data {#f Saturation I Kill Color v ¢l » ' Z{l ™ | 3 [~ t{I?’ﬁ?[jﬁﬁ fY
SRRy EAFIST TLE:I%"J&O[“ F=. e

~ UV Domain Register BV I e
Mnemonic Address | R/W | Bits Description Default
} U Saturation Value (0.0 ~ 1.9843)
RSATU 0x08CI6:01 | RW I 7 Ty 00=0.0, 0x40=1.0, 0x7F=1.9843 08
) V Saturation Value (0.0 ~ 1.9843)
RSAT_V Ox08DIE:0]| RW | 71 00=0.0, 0x40=1.0, 0x7F=1.9843 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 CTl 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 #{fiify7& Color Space Conversion - "|I'}i#{5iYUV Color Domain to RGB Color Domainff!
EfJRegistersﬁ%‘if% Table 6-34 -

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 » £ ﬁ'ﬁ‘ﬁlr‘%"ﬁi?%fﬂf%% 0x200~0x2FF > ﬁl%a
Registersﬁ%‘i;*%‘ Table 6-35 -

Table 6-35 LUT egi
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 fi{fli 6 Bits Panel Display ##|/RfF fuf- Fﬁ[h’?’? )
ﬁf%ﬁ 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

a
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6.26.9 DAC Correction

BIT1612 "Er DAC =z f'%}i?‘jgﬁi ey f£1~DAC E » H ﬁ'%&; Registers I%’{L_ﬁifj%* Fe oo
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 ?Jﬁt[ﬁﬁﬁﬁélﬁﬁ[‘iﬁﬁﬁﬁﬁﬁi ) i""[fﬁﬁﬁﬂi"ﬁiﬁi » LR ETHISE 664" Gamma Correctionfiy i
ak > it I'[32Gamma Correction IV RGBIf! @Fjé{’?%ﬁz’ A ﬁf%ﬁgF%%Registersﬁ%if% Table 6-38 - AF{I',‘F,J
%TF;I@H', 2 r’\jrrjjﬁiﬁ\ﬂjf ) HF;I}{%R_CLAMP_EN'?Q“EE1 rj*’rfﬂﬁ&“.ﬁ*]’ﬁﬁ_’l MAXI3E:
R_OUT_DACMAP_SPACE i » 4| ['QEIMIN[H'%R_OUT_DACMAP_LB['QEI » TR TR RGB#TETH Hill TS MAXE]
MINZ/ ] o 228
MAX = 256 + R_OUT_DACMAP_SPACE (V)
MIN = R_OUT_DACMAP_LB v)
ity e s SOCPAERS » B SER_DACMAP_ENSS 1 » “UfR_CLAMP_ENZS 0 + e
SR I i T 1&".5&[‘%%(;% * £ R_CLAMP_ENT 1/ » £ iy * fayt HEUE 135G 5 15 1
» [IjR_DACMAP_EN =1 Eﬁ » U J‘}ﬁi@R_OUT_DACMAP_LB&"‘?R_OUT_DACMAP_SPACE%‘%Z’ T
Bl I3 Figure 6-24 » Figure 6-25 -

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 |UpBound - Low Bound 0x99
O O
a1
MAX
Slope = 1
2> Slope > 1
LB MIN
I
Figure 6-24 Linear Mapping Figure 6-25 DAC Clamp
a
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6.27 PWM Function

BIT1612 #{f = &' i Bt F%’,J\L_’;l/ PWMﬁ@’iH’, ) p%f‘ﬂﬁjﬂﬂﬁ . Eﬁ‘jﬁ %*};i[‘gf > £l ffE'F%I%Registersi%‘#gﬁ%%‘ifj%H 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 0x09CI1] RW | 1 _10: Normal 0
1: Invert
PWM1 Synchronized with VSYNC
11: Synchronized with
R PWM1_SYNC  |0x09C[3:2] RW | 2 | INPutVSYNC 00
10: Synchronized with
Qutput VSYNC
0x: Not Synchronized with VSYNC
PWM2 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 0x09E[7:4] RW | 4 |PWM2 Reference Cycles. 0x3
R_PWM2_DUTY 0x0A0Q[3:0], 0x09F[7:0] | RW | 12 [PWM2 Output Duty Cycle 0x100
PWM2 Function Enable
R_PWM2_EN 0x0A1[0] RW | 1 |0: Disable 1
1: Enable
PWM2 Output Polarity
R_PWM2_POL 0x0A1[1] RW | 1 |0: Normal 0
1: Invert
PWM2 Synchronized with VSYNC
11: Synchronized with
. Input VSYNC
R_PWM2_SYNC 0x0A1[3:2] RW | 2 10 Synchronized with 11
Output VSYNC
0x: Not Synchronized with VSYNC
R_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
®
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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

Muiti-standard VBI-data slicer decoding closed caption

MV copy protection detection

User programmable sharpness filter

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

PLL _>| Synchronize Process |:: xg_\H/g\T:g

SRC

Detect —>| Data Slicer |

AINT1—> > > oD =» Luminance Process % Image =>» VD_YOUT

AIN12—»{ AFE CF:)C::EOI Comb 5 Post =» VD_UOUT
= | Filter rocessor

AINZ—> > > Chroma Process : —> VD_VOUT

A\ A 4
AGC

&
Acc|

Figure 6-27 Video Decoder Block Diagram

6.28.3 Video Decoder Adjustment
BIT1612 541" | 1.V Video Decoder fifil B [TURRIBSI - f = | i PRETHRI- 51 524 i (el PG
R 3 - RS 5

6.28.3.1 Brightness and Contrast
BIT1612 &%} Y Domain i~ Brightness #1 Contrast EIfJ%‘jz?Z o TE'%@LTAE\F%T{L_’?[IT B o

i
Table 6-40 Color mster
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 4% Y Domain Data {f{fl Sharpness %! » [ i [“Ry el SF()"% > EUAISEflgedg

FR-=- o
r an s Pr,
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 0x0ACI[7:0]| RW | 8 |U Gain Value Adjustment 0x80
R_VGAIN_VD 0x0ADI[7:0]| RW | 8 |V Gain Value Adjustment 0x80
SAT Adjust Control
R_SAT_MODE_VD Ox0AE[7] | Rw | 1 [o-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, 0x7F=1.9843
V Saturation Value (0.0 ~ 1.9843)
0x00=0.0, 0x40=1.0, 0x7F=1.9843
Chrominance HUE control
01111111: +178.6°
R_CHROMA_HUE_VD . |0x0AB[7:0]| RW | 8 0000000: 0° 0x00
1000000: -180°
Control Kill Color enable
R_KILL_COLOR_VD 0x0B3[7] RW 1 |0: Disable 0
1: Enable
V Data Delay
00: Delay 0
R_VDLY_VD 0x0BO[1:0] | RW | 2 |01: Delay 1 01
10: Delay 2
11: Delay 3
U Data Delay
00: Delay 0
R_UDLY_VD 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) - )FEI%%RegistersFEﬁéf% Table 6-43 -

Tabl Chro nSienmvement m______-_-_

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 CTI Enhancement
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6.28.4 Synchronization Process

Synchronization Process Block - Y/C 55 #&#fiY Luminance [19 fﬁ#ﬂ[l » 5 B HSYNC 71 VSYNC

fi~ %%'F °
Reference
SYNC .| PHASE Reference
LUMA= 5| |cER DETECTOR Clock > Clock
Generator
. » HSYNC
Vertical COUNTER
Processor » VSYNC

Figure 6-28 Synchronization Process

T. Synchronization Pr: l /

Mnemonic Address R/W | Bits Description Default
R_SYNC_IDEL 0x0B5[7:0] RW | 8 |Horizontal Increment Delay 0x4A
R_SYNC_HSYS 0x0B6[7:0] RW | 8 |Horizontal Sync Start 0x2F
R_SYNC HSYE 0x0B7[7:0] RW | 8 |Horizontal Sync End OxFF
R_SYNC_HCS 0x0B8[7:0] RW | 8 |Clamp Signal Start OxF2
R_SYNC HCE 0x0B9[7:0] RW | 8 |Clamp Signal End 0xCO
R_SYNC_HSS 0x0BAJ[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 O0xOBE[7:4] RW | 4 |50/60Hz Detection Threshold 0x8
R_SYNC_LPADJ 0x0BF[1:0] RW | 2 |Loop Filter Tracker Speed 11
R_SYNC_PDGAIN 0x0BF[3:2] RW | 2 |Loop Filter Phase Tracker Factor 11
R_SYNC_LPLMT 0x0BF[4] RW | 1 |Loop Filter Phase Adjustment Speed 0
PLL Free-Run Mode Enable
00: Free-Run on 23.928MHz
R_SYNC_HPLL 0x0BF[6:5] RW | 2 |01: Disable (Normal) 01
10: Free-Run on 27MHz
11: Free-Run on 30.07MHz
VCR Mode Enable
R _VTRC 0x0BF[7] RW | 1 |0O: Disable 0
1: Enable
a
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6.28.5 VBI Data Slicer
BIT1612 {{{!f Data Slicer ZJs5= (Zf“j%%ﬁ“'éﬁ'??{u_’ﬁﬁ Lines % Even/Odd > ;i #&1" 16 Bits i Data > &
'A% Interrupt 2 Register #{H# MCU fit5gvE! ?FE[%%EU Registers ﬁ%"%%‘W 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 (0x17A, 0x17B) Selection

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

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

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

6.28.6 Source Detection
BIT1612 #4{ Source Detection ElfijJﬁiﬁ‘J‘J EIE*J fE_T?E[J AIN11 (SRC11)~AIN12 (SRC12)#1AIN2 (SRC2)
ffﬁ'?’fﬁj i | l’ﬁyﬂﬁﬁfﬁ@ﬁ o (UM ;{%’;ﬁiﬁﬂl Interrupt {275 {2 - AHRHAY Registers ?L«“éﬁ%‘éﬂjﬂ Fe oo

Table 6-46 Sour-tection 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 BITEK
Published by WWW.SKYTECH.ir


WWW.SKYTECH.IR
www.skytech.ir

BIT1612

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

6.28.7 Luminance Process

Pre

YIN"T Fitter [

Filter

BandPass

== Blacklevel

Contrast Brightness

Delay

R_APER_SEL ]

R_CHT_SEL—|

R_CHT_EN—]

R_COR_SEL—|

R_PREF_EN—

R_BPASS_SEL

R_CONTRAST_VD

R_BLACKLEVEL_VD—

R_BRIGHTNESS_VD

R_YDEL

Figure 6-29 Luminance Process Block

7 Lumin
Mnemonic

roc
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 0x0FO0[5]

RW

Chroma Trap Enable

0: Disable

1: Enable

R_CHT_SEL 0x0C5(7]

RW

Chroma-Trap Control (Internal Test)

0: Type 1

1: Type 2

R_PREF_EN 0x0C5[6]

RW

Luma Pre-Filter Enable

0: Disable

1: Enable

R_YDEL 0x0CB[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
. Low- Chroma-
CINe=p| él?tg-r = Demodulator mp| Pass m=pi Gain ) ?:ﬁ?;? — vout
Filter Processing = VOUT
Sub- Color
Carrier Standard Color
Generator Detector Standard
Figure 6-30 Chroma Process Function Block
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
a
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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 #{ll NTSC 3-Line # PAL 5-Line iy Adaptive Comb Filter ¥ {f"Y/C 3 ¥% »
SR ey % -

Table 6-49 Comb Filter Process Register > &/

Mnemonic

Address

R/W

Bits

Description

Default

R_COMB_EN

0xOF0[6]

RW

Comb Filter Enable

0: Disable

1: Enable

R_COMB_CTHD

0x0D4[6:0]

RW

C Threshold Value

0x20

R_COMB_YTHD12

0X0D5([7:0]

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]

RwW

No Color Burst Control

0: Force 1D

1: Auto

R_OUT_SEL

0x0D9[5:4]

RW

Middle Filter Selection

00: Mode0

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
C Domain Force 1D Filter Selection
(Phase 90)
000: High Pass Filter
R_CP90_SEL 0x0DB[2:0] | RW 001: Two-Line Filter (Mode 2) 010
01x: Two-Line Filter (Mode 0)
10x: Two-Line Filter (Mode 1)
11x: Three-Line Filter
C Domain Comb Filter Enable
(Phase 90)
R_CP90_AUTO 0x0DB[3] RW 0- Fixed Filter 1
1: Adaptive Comb Filter
C Domain Force 1D Filter Selection
(Phase 180)
000: High Pass Filter
R_CP180_SEL 0x0DB[6:4] | RW 001: Two-Line Filter (Mode 2) 010
01x: Two-Line Filter (Mode 0)
10x: Two-Line Filter (Mode 1)
11x: Three-Line Filter
C Domain Comb Filter Enable (Phase 180)
R_CP180_AUTO 0x0DB[7] RW 0: Fixed Filter 1
1: Adaptive Comb Filter
C Domain Filter Table Selection (Phase 90)
00: Table 0
R_CP90TAB_SEL 0x0DC[1:0] | RW 01: Table 1 11
10: Table 2
11: Table 3
C Domain Refers to Y Domain
R_CREFY_EN 0x0DCJ[4] RW 0: Disable 1
1: Enable
Y Domain Refers to C Domain
R_YREFC_EN 0x0DCI5] RW 0: Disabie 1
1: Enable
C Domain Refers to Line2 and Line4
(Phase 90)
R_YP90OREF13_EN 0x0DCI6] RW - 1
0: Disable
1: Enable
a
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6.28.10 AGC and ACC Process
BIT1612 il AGC (Auto Gain Control)rjjﬁ‘:j\};tzt‘ﬁjﬂ 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)ﬁJﬁZJ‘JEt’ﬁju Analog Clamp # Digital Clamp- AGC » ACC ElfJ}Z_t’ﬁj[JFl‘ fﬁlﬁﬁa’i“ fﬁ#fﬁ%ﬁ&fﬁﬁ’ﬂ@?{ﬂﬁ
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10-Bit Digital Video Decoder with OSD and T-CON

Digitize
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Figure 6-31 AGC and Clamp Pulse
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110 AGC AGC
T
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Analog .| Analog Digital Digital |
=2 Clamp | | PGA »{ADG2 P! Clamp T PGA
A
W Analog l 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 |0xODE[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 |0: Disable (R_AAGC1_VALUE) 1
1: Enable (Auto Tracer)
a
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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: Middie Level

Analog Clamp 1 Update Signal

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

1: HSYNC

Auto ACC and AGC Hold when Tracer Stable

R_AUTO1_HOLD OxOE0[7] |RW| 1 focADCt 0
0: Disable

1: Enable

Digital AGC Enable for ADC 1

R_DAGC1_EN O0xOE1[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 |0: Disable (Tracer) 0

1: Enable (Hold)

Digital Clamp 1 Enable

R_DCLAMP1_EN OxO0E1[2] [(RW/| 1 |[O: Disable (R_DCLAMP1_VALUE) 1
1: Enable
Digital ACC Hold forADCA1
R_DCLAMP1_HOLD OxOE1[3] [RW | 1 |0: Disable (Tracer) 0
1: Enable (Hold)
R DAGC1 _THD Ox0E1[7:4] |[RW | 4 [Digital AGC 1 Tracer Level 0x1
R _DAGC1 _VALUE O0x0E2[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 . |OxOE4[7:0] |[RW | 8 |Manual Digital Clamp 1 Value 0x00
R_DAGC1_SPEED O0xOE5[5:0] | RW | 6 [DigitallAGC 1 Tracer Speed 0x04
R_DIFFGAIN1_THD 0x0E5[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
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 Ox0E6[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)

a
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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 |0: Disable (Tracer) 0

1: Enable (Hold)

Digital Clamp 2 Enable

R_DCLAMP2_EN O0xOE7[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 OxOE8[7:0] |RW | 8 |Manual Digital AGC 2 Value 0x40
R _DCLAMP2_LEVEL |OxOE9[7:0] |RW | 8 |Digital Clamp 2 Level 0x80
R_DCLAMP2_VALUE |OxOEA[7:0]| RW | 8 [Manual Digital Clamp 2 Value 0x00
R _DAGC2_SPEED Ox0EBI[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
a
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6.28.11 AFE and PLL Control

BIT1612 ' AFE (Analog Front End) F%"“{L_ifgir ﬁlréfﬁil%%_ﬁ%if%* 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 OxOED[4] RW| 1 |0: Power Down 1
1: Normal Operation
Power Down Input for ADC 2
R_AFE_ENAC O0x0ED[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 0XOED[7] rwl 1 Control Output Data Dec?mator by 8 or None 0
(Dec = 0: Normal Operation)
PLL Power On Reset
R_PLL_POR OxOEE[0] RW| 1 |0: Disable 0
1: Reset
PLL Enable
R_PLL_EAPLL OxOEE[1] RW| 1 |0O: Disable 1
1: Enable
R_PLL_ICPO OxOEE[2] RW | 1 |PLL Factor O 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
a
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6.28.12 Input Path Selection
BIT1612 Video Decoder|* | i~ 10 Bits ADC - i = i~ AnalogZ ,#Fﬁh? * f[‘.} g %’;EHReglsterr%"“i
» I'I3 #£CVBS ~ Y/C YPbPr (480i or 576i) IJ| gﬂ?’* > ELA ﬁﬂﬂ?{%# ﬁLqﬁlﬁ% L 7N qﬁ 'FTJReglsters
F%ﬂu_ﬁ%“ i%% Table 6-52  Table 6-53 -

R_AFE_SEL R_ANY_SEL
AINT1—2 0
1 | Mux < ADC1 —6_1 MUX Luma(Y)
AIN12—] R_YPBPR_EN
|
Co/cr T CP
Split L cr
0 0
AIN2 ADC2 | MUX — 4| MuX —‘—Chroma(C)
R_ANC_SEL R_YJ:_EN

Figure 6-33 Input Path

Table 6- a ut Pat!
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 0xOF0[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 0xOF0[4] | RW [ 1 |0: Disable 0
1: Enable
53] Analog Input Selestion EATDANIA
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

54 BITEK
Published by WWW.SKYTECH.ir


WWW.SKYTECH.IR
www.skytech.ir

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

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

Y Signal Input from AIN2 1 1 1 1 0
C Signal Input from AIN12
YPbPr Mode:

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

1 1 0/1 1 1

6.28.13 Standard Setting and Detection
BIT1612 7' I') 535 PAL ~ PALG0 ~ PAL-N ~ SECAM ~ PAL-M ~ NTSC-443-50 ~ NTSC-M ~ NTSC-443-60
#IBlack & White= Color Standard fﬁﬁi‘é{‘ffﬁfx/ﬁ TR S A IR A TR TR A
HTRRULE {‘?F%?g o ﬁﬁ%’;ﬂ)f‘ﬁ% ﬁlﬁ%‘ﬂ%%*}* q;?.‘.' ) ﬁ'%ﬁRegisters?%ﬁ?jéﬁ% Table 6-54 -

—» VSYNC

VSYNC Synchronize Process
—» HSYNC

—————» 50/60Hz

MUX |—R AUFD

50/60 Detection |24y | 1| O
U

Fast 50/60 1] «

Detection

R_FSEL

R_FSEL

Figure 6-34 Field Type Selection

50/60Hz
| R_STD_MOD
R_STD_SEL0-2 |
= : MUX —_ O R_STDl_AUTO
3 2 1 MUX |_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

Color Standard Detection

0: Manual Color Standard (Defined on 0xOF 1[6:4])

1: Auto Color Standard

R_STD_MOD

0xOF1[3] | RW

Auto Color Standard Detection Mode Selection

0: Semi-Auto Mode

1: Fully-Auto Mode

R_STD_SELO

O0XOF 1[6:4]| RW

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

000

R_STD_SEL1

0x0F2[2:0]| RW

Color Standard Setup for Semi-Auto on 60Hz

000: PAL/PAL-60

001: PAL_N

010: SECAM

011: PAL_M

100: NTSC_4.43_50Hz

101: NTSC_M/ NTSC_J

110: NTSC_4.43_60Hz

111: Black & White

101

6.29 Video Decoder Status Register
BIT1612 Built-In Video Decoder ff{if * || Read Only Registers » I'| {15V BIT1612 [‘Jﬁffl,[f Status - TEI%%

Registers ﬁ%‘iﬁ%j‘ E
Table 6-55 Video Status Regi
Mnemonic Address R/W | Bits Description Default
R_DAGC1_OUT 0x16E[7:0] R 8 |[Digital AGC1 Tracer Value -
R_DCLAMP1_OQUT 0x16F[7:0] R 8 |Digital Clamp1 Tracer Value -
R_DAGC2_OuUT 0x170[7:0] R 8 _|Digital AGC2 Tracer Value -
R DCLAMP2 OUT 0x171[7:0] R 8 |Digital Clamp2 Tracer Value -
R _AAGC1_QUT 0x172[1:0] R 2 |Analog ACG1 Tracer Value -
R _AAGC2 _OUT 0x172[3:2] R 2 |Analog AGC2 Tracer Value -
R_CHROMA._GAINOUT Ox172I5a) R 12 |Chroma GAIN Tracer Value -
Z - 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],0x[1 ;6[7:0] [ 17 |PLL Tracer Value -
MV Source Detection

R_MV_DET_SYNC 0x178J[0] 1 10: 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 Resuilt 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 10: 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%*[%#E» f$SRGB_CLK(Pin 54) ﬁJE?JH’,Clock[F%EFE’ ﬁ“ﬁ‘, Z7L.CD PanelpSerial RGB%ET‘ %Jﬁ? ° F%F
%E'*?Jfrﬁﬁ%éfj% 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 0x0F 3[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)
- . 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|R1T|G2 B2 |[R2 |R2|G3|B3 |[R3 |R3|G4|B4 (R4 |R4

e/ | L
ook — ULy

Figure 6-37 UPS052

6.31 BIT1690 Interface
BIT1690 1% 3-Channel Video DAC - fi'l'Ff4iE-LCD Panel + BIT1612 [}[HBIT1690  * 3o/ ' »
BBITI612 [IRegister i I 11 S1BIT1690 5 = il - 2l =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
a
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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 |
SEoR SR U s O R

OCLK I |

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

[ 3
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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
(14
II
OSD1 s
14
Y | {4 S (R Y
| I o
! 0OSD2 | 4
| TTTTT T T T T -
1| | |
] ]
] L R W2 X] J RW2 W k !
| | ! |
| | |
IA LIA LI
"Rwi x I R W1_W d
VSYNC - !

Figure 6-39 OSD Windows Setup

6.32.2 OSD Memory Mapping

OSDF!U%EWT%]W Figure 6-39 Fr=- :

il R_Wx_INDEXS #I R_Wx_INDEXE TF?FIHIIE'E“ Display RAM [iu572%{lit "WORD” I%J&F’}E’V Data (
[ﬁjﬁiﬂf?v EI]Ox5xx {1 Oxdxx fHI=}EfY Data) » 1 0x5xx[6] ['Jﬁé}zt’ﬁjﬂ "Background Fade Enable” (’:EI}‘%@E'
R_Wx_FADE) - 0x5xx[5]E'J$Eﬁﬁjﬂ “Foreground Blink Enable” (’;EJPF&IEE' R_Wx_CYCLE) ~ 0x5xx[3:01" | 43
# 16 [ Palette [lifu5~ [WF1 { 0x5xx[4], 0x4xx[6:0] } E*Jﬂs}gkﬁuglgg?vﬂﬂé (i Font (Ox00~0x7F : L& 1%
“Fixed Font” (128 ffif) , 0x80~0xAF : 355 “User Font” (48 {fi) » #1 0XBO~0XBF : 3£ “Color Font” (16
i) e

b9t - Palette RAM?‘}B [ RLE] 4 [y 11“[5",’* g1 (R4 “0” fy “bit5” E‘Hé}zt’ﬁiﬂ “Fringe Enable”
~ i 0" Y “bitd” E'Jﬂs}zﬁﬁju “Foreground Transparent Enable” (Z7%7 1 Eﬂj‘ ) S ﬁi‘fg}?\) s fb 70" fY
"bit3” E'J?Mzt’ﬁu ’Background Transparent Enable” (7% 1 Bﬁ = ] g@;}) s g 0T iV Thit2~0" K i
I 17 py 7bits~0" E'ﬁéﬂk’ﬁiu "Foreground Color” ; &1k "2" iy "bit4” E‘Jﬂéﬁtﬁﬂ "Foreground Fade
Enable” (’:EJ%@E'R_WX_FADE) ;b ik 2 fu "bit3” E'Jié}‘l}“ﬁjﬂ "Background Blink Enable” (':EJ%EE'
R_Wx_CYCLE) #ift i "2" (4 "bit2~0" = i+ - "3" {iy "bit5~0” E'Jiéjfz_t’ﬁj[J"Bac:kground Color” » Ji'2¥
Figure 6-40 » Figure 6-41 -

[i7 "User Font” #1 "Color Font” ﬁﬂ[’}}ﬁﬁﬂiﬂ E‘JRAMEIT‘J?WéI%?.% ' STl 48 % 16 fliFont © i
"User Font” Flfjﬁ[if}jglﬂﬂﬂ 32 [HRAM® fHUData 52 Fﬁ%‘% fiFont (i 2% Figure 6-42”) ; 7+ "Color
Font” Elfiﬁﬂfﬁ&lﬂi{f} 96 {HRAM?F iHuData 4! fﬁ% fiFont (i* %% Figure 6-43) -
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— 0x00
{ =
o
o
e
: %
Font Select : ic
> P | Ox7F %
OxBx(4] Ox4xx[6:0] 080 OxBR00GIF £ %
Font Select(bit7) Font Select(bit6+0) i g =
0x500 WORDO 0x400 [ WORDO : £5
WORD1 WORD1 5t
R_Wx_INDEXS — : : °
ATTR Display RAM | CODE OXAF 0xBE0~OxBFF
R_BANK_SEL = 101)
R_Wx_INDEXE——P» 0xB0l 0x600~0x61F
WORD 254 WORD 254 : A= 008 =
0x5FF| WORD 255 0x4FF [WORD 255 BN SEL - 1008) 5
-7 \ z
- 3 Q
Palette RAM =
BERAEEEE 0x300 | AR sEs oon ). S
0x0 —O0xBF AN SEL- 0110y O
_ R_BANK_SEL = 011,G), O
A A (R_BANK_SEL = 101,B)
Palette Index
0x1
0x5xx[3:0] :
Select Palette :
OxF

0x33F

Fringe Enable
Font Select(bit7) Foreground Transparent Enable
£ v— Background Transparent Enable
'— Foreground Blink Enable -
Address xxxx00] B5 | B4 | B3 [ Foreground R(3bit)
Address xxxx01} ~ Foreground G | Foreground B

Address xxxx10| B5 | le | B3 Background R
Address xxxx11|  Backgfound Background B

L—Background Fade Enable

Background Blink
Enable
Foreground Fade
Enable

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

L 0x307

— 0x308

Ox5FF

0x309

0x30A

— 0x30B

0x33F

0x17

0x00

0x00

0x07

0x00

0x07

0xO0F

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

0x00
0x00
0x00
0x00
Ox1F
0x3C
0x1F
0x3E
0x17
0x06
0x16
0x06
0x14
0x1C

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

0x00

Ox6EF

0x81

R_BANK_SEL

=000

Figure 6-42 OSD User Programmable Font RAM
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Color FONT RAM
: {Oxgor‘:}i’;,lg)¥4§{|\£'zlog]éo
0x608 [ Ox3F
0x609 [ Ox3F
0x60A 5] Ox1F
O000L0CeeOO0 0x60B 2| Ox3E
0000000 ® 0x60C [ 007
oJeelex X ) o
OO .. """""""""""""" 0x608 2| o :01 ]
{.-;;:..,__.m__,.. ® . .................. g 0x609 Z‘ oizo
ol X X X Jo: »0x60A 5| 0x01
eJejex X X X SQ O 0x60B [ 0x20
0O000 000® OO 0x60C Ox.OO
CO00000 VOO0 ON :
CO00O0Ce@0O OO OO 06085 ox02 ||
OJ0I0I0Ie) | oo X X 0x609 2 0x10
(X X JOI® N JOX X X X J OXGOAQ 0x02
C 00000000000 gxgggi 0x10
CO0000 000000 . -\
CLOD@®®AOOO OO '
OO0 ®O00LCLO

Figure 6-43 OSD Color Font RAM

Memory Mapping Address
Display RAM (CODE) 400H~4FFH
Display RAM (ATTR.) 500H~5FFH
Palette RAM .~

(Same as 340H~37FH, 380H~3BFH, 3COH~3FFH)
map to User Font 0~7
or Color R Font 0~7
map to User Font 8~15
or Color R Font 8~15
map to User Font 16~23
User Programmable Font RAM 600H~BEEH or Color G Font 0~7
(Color Font RAM) R BANK SEL=011 map to User Font 24~31
- T or Color G Font 8~15
map to User Font 32~39
or Color B Font 0~7
map to User Font 40~47
or Color B Font 8~15

R_BANK_SEL=000

R_BANK_SEL=001

R BANK_SEL=010

R_BANK_SEL=100

R_BANK_SEL=101

6.32.3 OSD Windows Attributes
BIT1612 [i')'] 53 I 3 fi OSD ! phi - 1 [l g -

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;
) OSDO Font Fringe Color
R_WO s SNIGGRIS0] | Rugml Bit2: Color R; Bit1: Color G; Bit0: Color B m
OSDO Horizontal Character Size
5’b00000: x1; ~ 5’b01111: x16;
R MULX 01090 RW | 'S 15 10000: x0.5 (Odd): 5610001: x0.5 (Even); | 2X%°
5’b1001X: x0.5 (Field Change)
OSDO Vertical Character Size
4’b0000: x1; ~4b0111:x8
R OxT0ABORW! 4 140 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 |OSDO0 Vanish Line Number 0x0
R_WO0_VANISH DIR |0x10E[3] |RW| 1 |OSDOQ 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_WO0_WFRI_R Ox110[1:0] | Rw| 2 |©9SDO Window Fringe Color 00
Color R
R_WO_WFRI_G ox1103:2] |[Rw | 2 |2SDO Window Fringe Color 00
Color G
R_WO_WFRI_ B Ox110[5%4] | RWi | 2. |OSPO Window Fringe Color 00
Color B
R W0 WFRI_FADE |0x110[7] RW{ 1 |OSDO Window Fringe Fade In/Out Enable 0
R W0 WFRI_BLEN |0x110[6] |RW/| 1 |OSDO0 Window Fringe Blink Enable 0
R_ W0 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;
A s OxAti[e:4] | RWH 3 Ha011 . g; 3b100:16;  3b101:32; 'S
3'b110 : 64; 3'b111 : 128;
R W0 _SPCY 0x111[2:0] ([RW | 3 |OSDO0 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
a
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4’b0000: 1 Pixel; ~ 4'b1111: 16 Pixels;
OSD1 Font Fringe Vertical Width
R_W1_FFRI_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 ox120[10] [Rw | 2 |2SP1 Window Fringe Color 00
Color R
R_W1_WFRI.G ox120[3:2] [Rw | 2 |9SP1 Window Fringe Color 00
Color G
R_W1_WFRI_B ox120[5:4] |[Rw | 2 |©SP1 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 OAZA[CATIRW 3 310011 - 8; 3510016,  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 0x12D[7:0]|RW | 8 Bit7: Left, Up; Bit6: Up; Bit5: Right, Up; OXFF

Bit4: Left; Bit3: Right;

Bit2: Left, Down; Bit1: Down; Bit0: Right, Down;
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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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 |©@SDP2 Window Fringe Color 00
Color G
R.W2_ WFRI_B ox130[5:4) {Rw | 2 |9SP2 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 |0SD2 Window Delay (Pixel) 000
R W2 _EN 0x131[7] RW| 1 |OSD2 Window Enable 0
OSD2 Blink Period (in VSYNC)
3'b000: 1; 3'b001 : 2; 3'b010: 4;
R Px13 TS | 3 3'b011.: 8; 3'b100 : 16; 3'b101: 32; "
3'b110 : 64; 3'b111 : 128;
R _W2_SPCY 0x131[2:0] fRW | 3 |OSD2 Vertical Character Space 000
Display RAM
0x400
R_Wx_INDEX_S+1
R_Wx_INDEX_S =0 R_Wx_INDEX_ S+5

R Wx_INDEX_S 3| “B” | R_Wx_INDEX_S+6
I RWx W=5 |

“I’! y N
- I¥ I / 4]
wpn x\ L ¥
[3 ” X
E < |1./6]1)2
“ ” I AP
K b ~
“% » ;I / \\
v all .
1 \ / “ R_Wx_INDEX_E =29
-

Ox4FF R_Wx_SPCY 4_1_ L
I

0x5FF '

Figure 6-44 OSD Windows Attribute
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6.32.4 OSD Windows Overlap Selection
I'I™ Register ®|9:%#4& OSD jij) Eﬁfj 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

« | DR _0sD_LAYER[2:0] = 001

OSDO

| OSD2
OSD1

VSYNC

Figure 6-45 OSD Windows Overlap
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BIT1612 [ ik 91l OSD (=451 HE51y OSD ™| » 5 fi' 5+ 8 <" = GRjhy » (4% GIN Port
(THESHHE OSD ] » THiFHEf I ™ » BIT1612 £21% %42 Graphic i * %% -

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 10: 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~ Register ®'| < 2 {55i/H OSD User Programmable RAM B 575 iy Memory Bank o

Table 6-63 sel rammablie

Mnemonic Address

R/W

Bits

Description

Default

R_BANK_SEL 0x101[4:2]

RwW

User Programmable RAM Banks Selection

000

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

001

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

010

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

000

011

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

100

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

101

Bank 5, Mapping to User Font 40~47
(Mapping to B Color Font 8~15)
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6.32.7 OSD Clock Control
BIT1612 OSD?‘}W}}%{'@? Clock F’#JE}F%EUWFJZ > ﬁ'%Registers?{gﬁ%% 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"i‘}'J > El i

; -1 Tl e
1 I Gk 4| [k
, T E+

II:II_DE{L@PO
1
L JEE TR S =i

R =L
- X -

= 18 | I
A3 | O [ | | |-

|
B
&
F
v
.F

= | A

I e MEIREE
| O~ | | i | |
@ (M on =28
=0 EOD- el
w | | o0 o [ &g (5| -
e | e | = || 2 e | o
Hl._..H'I._|..

b e I s
B |
@3 |

W

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

TIMERO_OUT - [ ]
R_TIMERO_EN 4 |_
R_TIMERO_MODE
R-TIMERO_BASE_MODE[1:0} >C i 0
R_TIMERO_VAL[7:0] >< i 5

Figure 6-47 Timer Mode 0O (Circulation)

XCLK

TIMERO_OUT i | |_
R_TIMERO_EN 4 i I_
R_TIMERO_MODE
R_TIMERO_BASE_MODE[1:0] >< 0
R_TIMERO_VAL[7:0] >< : 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 TEA'#%FQ, MCU ==

o d ﬁ'ﬁ‘f& Registers I%ﬂgﬁ%iﬁ%* 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
[7]: Check

R_IR_CHECK |0x14A[7:5] RW | 3 i 000
IR Code = User Defined Customer
Code and
IR /Code = User Defined Customer
/Code
NEC IR Decoder Enable
R_IR_EN 0x14BJ[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 0x14BJ[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 -
RUR_CODE 0x14E[7:0] R 8 |NEC IR Data Byte -
0x14F[7:0] R 8- |INEC IR-Code Byte -
a
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6.35 GPIl and KEY Function
BIT1612 |’ 8 7~ GPI (General Purpose Input)> ™"} %ﬂf’ﬁﬁ 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 o > 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

= B =

Figure 6-49 Long Key Process

6.36 PLL and OSC Pads
BIT1612 [ — A PLL » =" [~MgOscillator i prodfiss & & [ A0 f“‘FIfJCIockﬁTE?JH', o Kl ﬁlrﬁ%? % Registers
ﬁ%iﬂé 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
a
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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 |PLLDP 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 “ﬁrgﬁ? * Q*z#ﬂﬁﬁ[ﬁi&ﬁ‘[] » 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:
} PCLK {{jfi] External HSYNC - External VSYNC Low Pulse Width *» Total SYNC Width » £ = f1 =4}
SYNC i Rl IREg A B AP A H—{?E[]%ﬁ‘ﬂ Power On Eﬂ]?i#r’j *J’?S‘E*J" S MCU S “S‘LPF‘/? i

g e
IV [ERH) SYNC &% +)
Register (0x160[7:0]): HSYNC Low Pulse (in PCLK) -
Register (0x164[7:4], 0x161[7:0]): HSYNC Total Width (in PCLK) -
Register (0x162[7:0]): VSYNC Low Pulse (in HSYNC)

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

2. XCLK Base HSYNC Detection:
} XCLK {{iifi] External HSYNC » E = fI {ERS AU o dFnpiES; U XCLK ELELYEERET Input
HSYNC Low Level Width #[! HSYNC High Level Width > I {{EH] 1/[

(FI2V(IRE 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) -

3. Mode Change Detection:
(ENH] VSYNC #eh (£} > Y[ VSYNC 7k [* £ 47 8 [ HSYNCs » }-{—J%’jﬁ:ﬂl Interrupt ﬁ&ﬁrﬂ[ﬂ r%{ﬁ MCU
o H (RN
Set Interrupt Enable (Register: 0x004[2]) -

Yl VSYNC #& [~ £ A 4% 8 > }-{"’FT IINT Pin 3£ Interrupt » f‘iﬁ‘lﬁ&%}ﬂﬁﬁ“ 9V Interrupt Flag
(Register: 0x002[2]) [fi] 44 =1 -

4. Mode Type Detection:
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FIE78H]| NTSC/PAL Mode " [i* {11 Register (Ox16A[1]) [ @il EURE -
5. EVEN/ODD Type Detection:
FIE2] VSYNG £} £ EVEN/ODD fIffi@ (= » = 11 Register (0x16A[2]) i H it ELIE <
6. Data Enable Signal Detection:

F 1E (i) Data Enable Signal Information I} fff =5k l"E,tibF%“"t’ Input Windows [iu24 o
7.  No Signal Detection:

FIF2ilijl HSYNC £L ¢ £ Toggle » 411 7 2047 XCLKs [*[1% €7~} 11 Interrupt (0x002[1:0]) [jtsg
' Register (Ox16A[3]) i @ EIE -

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) -
HSYNC Total Width

R_IS_XT Ox164[7:41 0x161[7:0)| R | 12 |2 T B0 -
VSYNC Low Pulse
RIS_YP 0x62[ 0] R| 8 |(Base on HSYNC) )

VSYNC Total width

RIS YT 0x164[2:0], 0x163[7:0]| R | 11 (Base on HSYNG) )
. . HSYNC High Level Width

R_DET XP 0x167[7:4],0x165[7:0] | R | 12 (Base on XCLK) B
HSYNC Low Level Width

R_DET XN 0x167[3:0],0x166[7:0] | R | 12 (Base on XCLK) B

R HOUNT 0x169(6:0,0x168[7:0] | R | 15 Iégjnl‘?‘uffer Overflow/Underflow )

Mode Change Status
=0: No Mode Change
R_MODECHG OxT6A[0] R ! =>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 #{{ = 7 Interface Mode (Slave Mode #{! Script Master Mode) » {fli-H {j=/i" |7 1 [FIFZRUR T

7.1 Options Pins
BIT1612 ffi™] 6 £9t %B Pins < fit"Mode [i:E# - = fIfi']'] 77 £} Master = Slave Mode - Slave Mode ™ - i

Tﬁ[ﬂpfj MCU ' I'JE 1 Pin OP1 ~ OPO ELﬁT[J BIT1612 » j"?;ﬁrfliﬁfTﬁ;lf;_i'% Two-Wire Serial Interface (TWSI) Protocol ﬁ‘f
JL Bitek Bus Protocol - Master Mode F[[fLii " | BIT1612 ['|# CPU fﬁgﬁfyf ﬁﬂ%;“?c‘l‘[ﬁ?%%'?‘? —F{ﬁﬁ%?f > 7+ Master
Mode ™ Script MCU || H%TF;IFF&'W 24 £7j|lfv Serial EEPROM> > #{[2 | Bitek [ 175 %gi‘“ﬁ"fj?ﬁ —?Ji% »A[JF 5k BIT1612

L

Script MCUL #2= 781 (B84 » S5 }j[[fLSingle 24C16 - Single 24C32=Dual 24C16 - Single 24C16 ModeF’
J\jd/#é@rf%@ 24C16 I') N fNEEPROM ; 24C32 ModeP‘J\Jﬁ»%‘]ﬁ‘i%‘E 24C32 +#¥|JfNEEPROM (24C32/24C64) ; Dual

24C16 Mode ') 32| { OP2, OP3} fift]

— or

J3- A TWSI /i

gy a

i1 E'J“‘J?iﬁﬁ%éﬁ%* #» H5 {ililfi' 28 Figure 7-1 - Figure 7-2~ Figure 7-3 * Figure 7-4 -

Table 7-1 Opti 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 [BITEKBUS Mode Slave Address 0x87
BiT1612
OP0 Serial>Parallel
MCU oP1
Slave — OP2
—=I@RS
Addg addr data
1: BITEK—OP4
ore REG-SET

Figure 7-1

Slave Mode

EE yggin;g;c%;r[g%  Jib R PRI 24C16 0 HRY
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Serial EEPROM BIT1612
OPO
24C16 OP1 Serial<Parallel
wpP oP2

OP3
N I addr I data
OP. i
f OPj’J_ Script-CTRL

~ {5'b00000, ADDR[10:0]}

Figure 7-2 Master Mode with Single 24C16

Serial EEPROM BIT1612
oPO

24C32 OPT | Serial<-Parallel
OP2

e OP3
[~ 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 o 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 > “‘x;j%r%“i{gi/[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

7.2.1  Architecture

BIT1612 [* [ Script Control[‘JF’ﬁ 4 fidInternal Registers (A_REG ~ B REG - C_REG + Z_REG) ¥
5 ;' Internal Address Index (PC ~ EADDR ~ RADDR -~ IADDR + R_REG_ADDR) > 32 Bytes Internal RAM
(0x700~0x71F) > BIT1612 fﬁﬁ?@éﬁffEEPROM blR= 5] 2KB > (I[85 R_EEPROM_BANK_SEL~/#1
EEPROM BANK™, 4 ##ie] » f& 25" I'| 2] 64KB - PFE'F%T%Registersfj[l Table 7-3 7. > A E| iU BRI i
};ﬁﬁﬁ&A_REGBB_REGMi%F o

Table 7-3 Registerand Addressindex T A Y
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 FIL i
T - JMPR
TABLE
R_REG_NUM 0x134[7:0] R s EVIPReoge 9
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
a
1 BITEK

Published by WWW.SKYTECH.ir



WWW.SKYTECH.IR
www.skytech.ir

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

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_VALUEJ7:0]

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

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

WDT Interval Selection

000 : 20ms; 001 : 40ms;
R_WDT_SEL 0x13B[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 ™+ ?/[JBU#F’,—?J@E » HIEPERYInstruction Set=  Instruction
Format - %if:%‘ Table 7-4 » Table 7-5 -

fi

Table 7-4 Instruction Set

BIT [ BIT [ BIT | BIT|BIT|[BIT|BIT|BIT Instruction Command | | ,
, A e / 3 5 1 0 Byte
olo|lo|o|o0o|0|0|oO 2355@ € A_REG +B_REG 1 .
oflo|lo]o0o]|o0]0 /|01 iiJF?EG €A REG-B REG 1 o
ojo /oo |0]o0 |10 ,IA,\\I_(I:?EG € A_REG + 1 1 -
ol o0 flo|ofo | o1 |1 2_E§EG €A REG-1 1 °
o|lofo o fo|1]|0]o0 il__EEG €0 1 ’
ol o0 o0 |00 1 0 1 232/[.52 - B_REG (Not Update A_REG) 1 °°
olo|lojo|o]|1]|1]|o0 E”_ORVE?;’Q A _REG :
0 0 0 0 0 1 L ? 2folétam Stop Into Standby Mode 1
0 0 0 0 1 0 0 0 QEIR?EG € A REG (AND) B_REG 1 ’
0 0 0 0 1 0 0 1 ngEG € A_REG (OR)B_REG 1 ’
olo|loflo|1]o0]| 1|0 f_)RREG € A_REG (XOR) B_REG 1 ’
olololol|1]o/| 1|1 Z?RTEG € ~A_REG 1 ’
N . AR AW W it'RREG € A_REG >> 1 1 :
o000 o0 | 1]1]0/ 1 ij;EG € A _REG << 1 1 :
04 040 (O [1 |1 |1]0 ii\(gzpe ¢ B_REG 1 ’
0 0 0 0 1 1 1 1 ifRHISGWA] < A_REG[3:0] °
0|l 0| 0| 1| 0 /|RIO|RY9|RS X_OF:/E@ %ga%%r\g] ’ :
0| 0| 0| 1] 1 |RIO|[R9|RS Q&E%T[QDAD_ E,’Eg 2
ojlo|1]o0o]o0o|0o|o0]|oO “AA_OF:/EAS TgITIAUM ’ :
oo 1|00 |0 ]| o0]1 an_oF:/Ez, iN:li\lA UM ’
ojlo|1]o]o|o0o|1]|o0 BZI;C\;zﬁlI\J/IMXCLK ’
0] 0]1]0] 0] 1] 0] o|NOTC 1 °
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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
RIADDR+CNT] € E[ADDR+CNT]

B1

BO

E10

E9

E8

JB EADDR, Bit
IFA[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]AD]
|~ lbyte — | lbyte —|

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

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

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 | A |A7|A6|A5|A4|A3]A2|A1|A0|
|<— 1lbyte —>|<— 1byte Hl

Instruction: JB EADDR, Bit

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

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

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

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

4 Bytes—

| 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 Functions{! { Interrupt Processﬁ%ﬁjﬂ » BFIEEZEIBIT1612 A 2 puinterrupt

(0x002[7:0]) » > = L2 F 1/Re-ACKES il » I' Vil DA HSAUHIEEY, o MIREEAR = 847, ik e h 52 Table 7-6
f fi fiF i fiA R

Table 76 _Start aR@errupt Y I | W
Event Type Address

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

SIGIN (0x002[0]) Index PC = 0x00, 0x01

NOSIG (0x002[1]) Iindex 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 = Ox0E, 0xOF

7.2.4

Serial EEPROM and ROM Space Mapping

BIT1612 &ﬁ?ﬂfp‘@% 24C16 & 24C32 py*EiSerial EEPROMHRE ?‘F'rﬁ%i

LRy 2K

R o RS 2KB*E?“E%"I‘P§EE3TTI‘H3‘@? ST ol Il 2 i 2K B, - EU%T*U“JBEHHK Selectionfiv
A PIETEE  32 Y JR_EEPROM_BANK _SELfit) | #4£% 64KBfiIROM Size (24C512) - {]i.Figure 7-5

e 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

L ) 2KBIREA IR 1] 2432 91 1 BIT612 ) P TWSHo 34 ¢
S SR Lﬂl[*?r?ﬂi“ b > ) Figure 7-4 - £ jﬁlgﬂ“ {124C32 fr115524C16 o =4 » T IE‘("‘SBankﬁ Rl
I‘Eﬁ . Lguﬁ %LR_EEPROM_BANK_SEL*[J T 9BANK < I'] Figure 7-4 fifiij 5,7

...... ' 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

e (2 b2 M i = S A”" BANK > [T MOV S, #NUM £% 4-Byte fi J}F, h Hl MOV S,
#NUM 1< b7 OX7FD - OXTFE 0X7FF ’ lﬂ fi M) vt OX7EC ~ OX7FE -

0x7FC MOV S, NUM (OP Code)
0x7FD NUM 1
OX7FE NUM 2
O0x7FF 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
THHIAVREEN [ Dynamic Write ProtectionZs H“Fl I') =¥ Figure 7-2 ’}{fj’BIT1612 puOP2 = 24C16 pYWP
Pin » 2KR_WP_| ENF%E“') 1 Allfi* - Power Monitor== I[Jf;_n’jﬁ *—@t F\Iffﬁr T Ifﬁ o k15 Serial
EEPROMzE Y » ™3 Script MCU Reset - EIffli™] leJF F'EIJ‘H’R PG ENF%%" 1 vqfﬂrqﬁﬂﬂﬁﬁ 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 - ‘FJI’,’@F,Ji{E}LF‘iIntervaI
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74"EJ;7LR WDT_CLEAR#=55™* 1~ 5™ Op ng[‘nv Script MCU rF'jE fi Reset - Fi R_WDT_QOV wrl
HAHIE 7V Reset L& PRET ﬁ S ELRL WDT Overflow Fragti= o

7.2.7 Second TWSI for Multi-Processor Communication

BIT1612 3 ’E?’JOPZ and OP3 £%Multi-Processor Communication Port » £l Protocol=*TWSIt! FL' > SF i
F%J\L_R_TWSI_SECH I B JFFS(LMJJH» ) iﬁlﬂ%ﬁ'i}ﬂ Figure 7-3 o £ 7 {ERCRLLT F-BUS Ff upﬁrﬁiﬁ% II%“FI
f’;‘fffFEﬁ ) mﬁﬁ@;ﬁ flir L“‘ﬁfl%’ﬁ?ﬁ%‘?@?“ﬁﬁﬁ‘ '] 5 Multi-Processor CommunicationfiuFd =4

I%{L_ R_TWSI_DET_MODE ' I'J3} 3 TWSI {fr e f‘EF? BEPs Interrupt[3]; R_TWSI_SEC_SLAVE[1:0]
e BIT1612 7 TWSI _-p% Device Address > R_TWSI_DET_IN[7:0]~ R_TWSI_DET_OUTI[7:0]¢ kL%
=BUS Fifpvers » R_TWSI_DET VALUEE ; R_TWSI_DET_MODE ' I’} .‘i’ﬁb fY Register Address
ik T

ﬁi

<

7.2.8 TWSI Write/Read
BIT1612 FI‘ I'J3E % MOV @IADDR, A #I MOV A, @IADDR ;FF["QJ 22 R_TWSI_SLAVE iRy Jv b
i {OP1,0P0} 97 (FP i vk] » 2 Serial EEPROM ffiffl + it 'gv‘,»?;zﬁgm;} [ 4 S
ﬁf[J = TWSI Hlii" L55 f,hm [ﬁjpﬁ Device » Fiil'] 1A FF=TWSI [ i EST ~ fl# Device Address .-
1010XXX 7 5 L

7.2.9 SPlinterface
BIT1612 &5 » "~ % SPI Interface [ LCD Panel - [ 7} 27E504i§HY SPI Interface fu-jf- » i
R_SPI_CTRL ¥ MOV S, #NUM i f " F4#55 55 LCD Panel 2= « SPI (i#ji' 11 R_SPI1_EN »
R_SPI2_EN ;# /i BOUT Port p&,{__ SRGB_D Port it} «

7.210 Debug Mode
L HE Ij;ﬁy?%' ﬁgaﬁ%ﬁ Master Mode fiJAd "> }{—J R_MCU_DEBUG F%t 1> =J§1 Master == Slave
EHJ'?}HT %“ Reset » [HIF=Fi* [} E*IF'J Master =%~ HALT %!‘%4 » 7|7 1= Slave Mode Fi[p! BIT1612 | Jﬁ[}{{

fiZfiuf5:£ = Debug - Fj5" 75 Slave Mode f]] l}{—J R_ MCU DEBUG ?t'b 0-
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7.3 Slave Mode
BIT1612 i BiTEKbus ﬁ& Two-Wire Serial Interface (TWSI) 7€ Protocol ¥ %V Register Sets> "l OP4
Pin sy EAmE B v Protocol - F{I, OP4 £% 1 > 3# 7| BiTEKbus Protocol ; F{r, OP4 £% 0 » [l[5#F] TWSI Protocol -

7.31 BiTEKbus Protocol
BIT1612 ' i 9 fﬁﬂ Pins (OP3 and OP2) :}}zt: Slave Address - W%\?JE@ Slave Address ﬁ%‘iﬁ%* Fe o

Table 7-7 BIiTEKbus Slave Address

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

aAala|lO|lO
=10 |- |0

BiTEK Serial Interface Bus - Extension Mode
2 Wire (CE always tied high) Bus Timing :
Slave Address Register Address 1 Register Address 2 Data 1 Stop

A A
7‘6‘5‘4‘3‘2‘1‘0 — e

(End)

FT T T T T PR
SDATLINE | S |7 6543210 14113 12| 11)10] 987

X=1A
[0}
K

0>
0>

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 it =t Start Bit [ i%:=!1" 8 Bits Device Address (Slave Address) » &7

AR ﬁﬁ’ PIN (OP3 and OP2)yj:t:tl Device Address [ Bit6 and Bit5 i i ﬁ'%%[%{u_ﬁ?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 v 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 0x27(PIN104 = 0 ~ PIN105=1)
(OSD Attribute RAM) 0x46(PIN104 = 1 - PIN105=0 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)
0xOB(PIN104 = 0 ~ PIN105=0)
0X500~0x5FF 0x2A(PIN104 = 0 ~ PIN105=1 0x2B(PIN104 = 0 - PIN105=1)
(OSD Display RAM) OX4A(PIN104 = 1 ~ PIN105=0 0x4B(PIN104 = 1 ~ PIN105=0)
O0X6A(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)
0x0E(PIN104 = 0 - PIN105=0) 0xOF(PIN104 = 0 - 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

0x700~0x71F 0x2E(PIN104 = 0 ~ PIN105=1) O0x2F(PIN104 = 0 ~ PIN105=1)
(Buffer) 0x4E(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

),

%

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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BIT1612 TWSI Mode

TWSI Single Write Command

[ START | IC Address [ ACK | Register Address [ ACK | Data [ ACK [ STOP |

T
| N
N
| N
<
I ~
I SN

0 JoP3[oP2] BANKS IRIV_\I\]

—

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

TWSI Burst Write Command
[ START | IC Address [ ACK [_- Register Address | ACK | Datal | ACK | Data2 | ACK | --DataN[ ACK | STOP |

From Pin 104 Setting
From Pin 105 Setting —

TWSI Single Read Command

[ START]| IC Address | 0] ACK| Register Address | ACK| STOP | [ START [ IC Address[1[ ACK | Datat [ ACK [ STOP |
= wiite *~ Read

TWSI Burst Read Command
[ START| IC Address | 0] ACK] Register Address [ ACK| STOP | [ START [ IC Address|1[ ACK | Datal [ ACK [Data2 [ ACK | STOP |
= Write > Read

Figure 7-8  TWSI Read/Write Mode

10-Bit Digital Video Decoder with OSD and T-CON
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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 B
.} |

4 Cycles

8.2 Clock and Interrupt

XCLK J_I_I_IJ_I_I_U_LI_LI_I_T—I_I_I_I_I_I_U_LI_LIIJ—I_I_U_LI_LI_L

interrupt condition occur

INT
MCU read Reg[0x002] from BIT1612 _/ K
Write Reg[0x004] by MCU

8.3 Input Signal

TI0S
1 : 1
PCLK w
: | OTIOH
: s
IVS : !
TILS
1 : 1
o NS N N\
| TH
| :‘—'l
RDIN7~0 r :
1 BITEK
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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

OCLK

TOCK

»

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
02 BITEK
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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 Vv
Vi Input Voltage for Digital Core (5V 05 5 vV
Tolerant)
Tste Storage Temperature -40 125 T
9.2 Recommend Operating Condition
svioL | eananever [ e/ wax o
AVDD  |Supply Voitage 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/0O 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 MmN [ Ty | max [unm
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 \Y
ViH Input High Voltage CMOS 2.0 915 V
VoL |Output Low Voltage lo.=4,8,16 mA 0.4 \%
Vou Output High Voltage lon= 4,8, 16 mA 2.4 Vv
Schmitt trigger negative
Vt- i CMOS 0.89 0.94 0.99 \Y,
going threshold voltage
Vir Schmitt trigger positive going CMOS o 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.
03 BITEK
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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

{\HHHHHHHHHHHHﬁHHHHHHHHFllHHH%

|
| D
|
|

ARARARARARARE — °

i
]
1
]
1
1
I
r
1
]
[l
]
1
[
1

REEEEE AL LG GEERERELGEE

= | . |
== | DTEAIL A"
= R
=' 4 |
== | ASE |
N | E 7
EIHHHHHHHHHHH[ﬂHHHHHHHHHHHH_ -

= Sy 4 S0 EDIMENSION i { DIMENSION IN INCH
111 —r r____//_ WITH PLATING SO, T vom [ omec | o | ovow | e
3 { ] A 1.60 0.063
TV =l M | 0.05 0.15 | 0.002 0.006
111 GT _.tg.. ~— BaSt MATEL | A2 1.35 | 1.40 | 1.45 [0.053 | 0.085] 0.057

~ —L = 0 15.90| 16.00| 16.10] 0.626 | 0.630| 0.634
EVEM 0Bl DETAL "B" D1 13.00( 14.00] 14.10] 0.547 | 0551 0.555
== D 3 15.90| 16.00| 16.10| 0.626 | 0.630| 0.634
e E1 1390|1200 14.10] 0.547 | 065101555

, A N6 0,178 0.007
cl 0.127 BSC. 0.005°85C.
| 045 | 0.60 | 0.75 | 0.018 ] 0.024 [ 0.030
Li L1 1.00REF. 0.058 REF,

6 W % [iA [N N -

DETALA] 00D | EVEN
Alb 1003 022 | 018
A B10.03] 020 | 016

GAUGE PLANE

f r e (BSC)| 050 | 0.40

/ N 1000 | 128L
DETAIL / L
S sl | JEDEC | MS50ee
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Index
R_BBITS EN ..o 17 R_ANZOOM _EN....oovooieceeeeeeeeeeeeee e 33
RAAGCT_EN ..o 50 R_ANZOOM_TYPE ..o 33
R_AAGCT_HOLD ....coooeeeeeeeeeeeeeeeeeeeeee 51 ROAPER_SEL ... 46
R_AAGCA_OUT .. 56 R OAUFD oo 55, 56
R_AAGC1_VALUE .....ooooooooeeeeeeeeeeeeen. 50, 51 ROAUTO KILL oo 47
RAAGC2_EN ..o 51 R_AUTO _SWITCH ..o 31
R_AAGC2 HOLD ....coovoceeeeeeeeeeeeeeeeeeeeeeee 51 R_AUTOT HOLD ..o 51
R_AAGC2_OUT ti e e e siti 56 ROAUTO2_HOLD ..ot 52
R_AAGC2 _VALUE ...t 51 ROAUTOON.......ouiieitiiiiiii e 74
R_ACLAMP_SPEED ....cooiiiiiiiiiitaeeiiiiiie e 50 RAUTOON _EN ...t 24
R_ACLAMPA_EN ..o dereeeeeene e eeaitiannees 51 R_AUTOON_TIME ...ooiieoeeeeeeeeeeeeeeeeeen 24
R_ACLAMPA _LEVEL ..o i e 50, 51 R_BACKGROUND_EN.......ccooiiiiiiiiiiieeeiieeee e 23
R_ACLAMPA _TYPE ... 51 R BANK_SEL ... 63, 68
R_OACLAMPZ_EN ... e 52 L = 1€ = s N 23
R_ACLAMP2_LEVEL ..ot 50, 52 REBGZEER. ........... N ... 23
R_ACLAMP2_TYPE ... 52 REBGZERI ... S ... W . 23
RAFE_BYP ..o oot 53 R_BGPU_POINT Nuoooooiioeeceoeeeeeeeeeesieeaie e 44
N = 0 N OO 53 R_BGPU_POINT P..oooooeeeeeeeeeeeee e 44
R_AFE_CTRIB ... ettt 53 R _BIN REN.. i e 12
R_AFE_CTRPH ......o i ocioeieeeeeeeeeeesisee e 53 R BLACK SLOPE ..........c..omoooocciiioneseeeeens e 37
R_AFE_DEC ..o et iieeeeeee e e sesnene b0 53 R BLACK _START ....ovieieeieeeeeeeeeeeeeeeeeeeeeen 37
ROAFE_ENAC ... ioiooeeeoeeeeeeeeeeeeeeeeeeeeee s 53 R BLACKLEVEL_VD ..o 42
ROAFE_ENAY ..o 53 R BOUT_TRL..ooooeeeeeeeeeeeeeeeeeeeeeeeeee e 12
R_AFE_ENIB it oo S0t i 0000 e 53 ROBPASS  SELiuuiiin: . cosesessssssretsst o 5t it 46
R_AFE_[ENRFF "Sugy.... B A A 53 R_BRIGHTNESS ...t e 37
R_AFE_ENVBG. ... iitien oo eoeeeeeeeeeeeeneseae e innnnenen 53 R_BRIGHTNESS B.....coooviimivieeet e ieereeeeeeetaeseenenenn 36
R_AFE_ENVCM ..ot oeeeeeeses s eeesessesta e seeneseonanen 53 R_BRIGHTNESS_G wocun...cover oot s ece e eenssieeenenenes 36
ROAFE SEL w.ooviiieece oo eeeeeees e eesnaneba s eneen 54 RIBRIGHTNESS R ..o i, 36
R_AFE_SH2VCM ... 53 R_BRIGHTNESS VD ... 42
R_AFEBUF_POL ..o 15 RBUS_ INV ..o 21
R_AFEBUF_SEL ..o 15 R_CC_DATA SEL ..o 45
ROAFECLK_EN ..o 15 R_CC _DATAT oo 45, 57
R_AFECLK_POL ..o, 15 R_CC_DATAZ. ... 45, 57
ROAFECLK_SEL ..o 15 R_CC_ERROR ....coovimeeeeeeeeeeee e 57
ROANC_SEL ..o 54 RUCC_INT oo 57
ROANY _SEL ..o 54 R_CCIR_EN....ooioeeeeeeeeeeeeeeeeeeeeeeeee e 47
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R_CDV_SEL ..o 47 RCPHT POL oo 22
ROCHT_THD. ..o 45 R_CPHIE_CKSEL.....ccooeveeeeeeeeeeeeeeeeeeeeeernenn 22
R_CHT2 THD...ooooooeeeeeeeeeeeeeeeeeeeeeeeee e 45 R_CPHIO_CKSEL ....coooveeeeeeeeeeeeeeeeeee e 22
R_CHZ2_THD....oooeeeeeeeeeeeeeeeeeee e 45 R_CPH2 EN ..o 22
R_CHROMA _GAIN ......coomomiemieeeeeeeeeeeeeesn, 47 RCPH2 POL ..o 22
R_CHROMA_GAIN_SEL......c.ooivreeereeeeeeerersenann 47 R_CPH2E_CKSEL.....oovieoeeeeeeeeeeeeeeeee e 22
R_CHROMA_GAINOUT ... 56 R_CPH20_CKSEL ..o 22
R_CHROMA HUE_VD......coceoomioeeeeeeeeeeeeesnn 43 R_CPH3 EN ..o 22
R_CHROMA _LPPI ..o, 47 R_CPH3 POL....oooieeeeeeeeeeeeee e 22
R_CHROMA _LPPI2 ... et 47 R CPH3E_CKSEL......coiiiiitiaie e 22
R_CHROMA PHASE ..ot 48 R_CPH3O_CKSEL ...coiiii e, 22
ROCHT EN..oooooeeeeeeeeeeeee s 46 R OCREFY-EN ..o 49
R_CHT_SEL....coovvcveeeereen dhnensassasseeeneen e sesiiiiiinenes 46 = o 1 = OO 38
RCKV_END ..o 20 RCTIEN VDo oot 43
EeA) 0 e A e 20 ROCTILTHD oot 38
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R_WO_ WFRIEN:ccun. oo fiiiiitt e ctisiisiiss e, 64 R WIMIRY ot bt s it B 64
R_WO_WFRI FADE ..........coooiieuredierernnns e bnenenee . 64 RE1 X s BN ... B vl 59
R_OWO_ WFRIL G ..ottt eeeeeeeeeeeeeeeesea e annneen 64 X ZAd BN N . 59
ROWO_WFRI H ..ot oeeeeeees s enesessestae s eonees 64 R W2 CYOL . .. i e o 66
ROWO WFRIR .oooooii oo et eneee 64 e WaeENGY.. 0. RN AN RN 66
ROWO_WFRIV ..o 64 ROW2 FADE ..o 65
R_WO_WMIRX ..o, 63 R_W2 FFRI_COR ....coovimieeeeeeeeeeeeeeee e 65
R_WO_WMIRY ..o 64 ROW2 FFRIH oo 65
ROWO X oo 59 R_OW2 FFRI_SEL .o 65
ROWOLY oo 59 ROW2 FFRI V..o 65
ROWA_CYCLE oo 65 ROW2 FMIRX ..o 65
ROWA EN oo 65 ROW2 FMIRY ..o 65
ROWA_FADE ..o 64 ROW2 H oo 60
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ROW2_INDEX_E oo 65 ROW2_Y e 60
ROW2_ INDEX_S ..o 65 R_WDT_CLEAR ....oovieeeeeeeeeeeeeeeeee e 80, 86
ROW2 MULX oo 65 ROWDT_OV oo 80, 86
ROWZ2 MULY - 66 ROWDT_SEL oo 80
ROW2 SPCY ..o 66 R OWHITE_SLOPE ..o 37
R_W2_ VANISH DIR ...oovomieeeceeeeeeeeeeeeeeeeeeee 66 R OWHITE_START ..o 37
R_W2 VANISH_ LN .....ooooiiiieceeeeceeeeeeee 66 ROWP_EN Lo 81, 85
RIW2 W e 60 ROXCLK_SEL oo 14,79
ROW2 WDLY .o 66 RY_AUTO oo 48
R_OW2_ WFRI_B il ieisusecen v el 66 RV SEL .ol 48
R_W2_ WFRI_BLEN ....ooovieeieceeee i 66 L G S 48
R.W2 WFRI EN......oooviieeeee oo 66 ROY2R_SEL ooeiioieceieeo i 38
R W2 WFRI_FADE ........ooveidoeieeeeeeeceeeeeiitinneene 66 RENERENN N 54
R W2 WFRIL Gt 66 ROYDEL ..o oottt 46
RW2 WFRIL H .o e e 66 R_YPOREF13_EN oot 49
ROW2 WFRIR oot oo 66 R_OYPBPR EN .......o.iiieeet o i 54
ROW2 WFRILV ..ot 66 R YREFC EN ........oiieeeeteeceeces et 49
ROW2 WMIRX ..o oo 65 R'ZEROTEN:...... SO W 17
ROW2_ WMIRY ..o et 65 74 =170 720 =1 N UG SR 17
172D RN, W— 59
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