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1 General Description

BIT1628A is a high performance digital video decoder combining OSD within one single device.
The decoder transfers and decodes most popular NTSC/PAL/SECAM video contents from a video
signal source. Signal feeding into BIT1628A includes analog CVBS formats. The Automatic Gain
Control (AGC) of A/D converter extends the capability for handling weak and distorted signals. The
outstanding 2D comb filter and advanced CTI and Skin-Tone processing improve the display color more
clear and more nature of picture quality. Programmable brightness, contrast and color saturation with
embedded GAMMA correction let user freely adjust the color of display. Embedded OSD makes
system designer very easy to develop a friendly interface between user and end-product. Advanced
wide range display format controller can convert a 4:3 display to 16:9 very smoothly. BIT1628A can be
used for a traditional hand-held LCD monitor very easily. With the outstanding video processing
performance, it is also suitable for Car TV/navigation system and portable AV system.

2 Features

General:
* No external memory required
One 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): 0~12db (Analog) and 0~18db
(Digital)

* One analog inputs

* Automatic Clamp Control (ACC) for CVBS,

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

* Embedded IR remote control decoder

Output:
» 3x8 Bits digital output ports (R,G,B)

1 BIiTEK
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* 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 Delta and Stripe types LCD panel

* Free-run Synchronization mode if sync signal disappeared

Interface:
» Support Two-Wire Serial Interface (TWSI) Bus interface
* Support 24Cxx serial EEPROM Boot 8051 controller

OSD:
* Built-in OSD generator with 128 ROM fonts, 512 mix color
* 3 windows support overlay function
* 2048x12 prgrammable OSD Memory
Independent zoom ratio x1~x16 for horizontal and vertical direction
Programmable Vertical Direction Line Space
Programmable Horizontal Character Space
Flashing font attribute
Fringe font attribute
Transparent overlay for OSD windows

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

Package:
LQFP 64 pins

2 BIiTEK
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3 Order Information

BIT1628A-LQ

—l_— LQFP type package

Part number
Beyond Innovation Technology Co., Ltd.

4 Block Diagram

OSD
— ITU656 >
® Encoder
g B
€ Output N
"3 = Scaler =P Process
(=)
S > ->
> = — Serial-RGB
Q
ADC Path g
Control < 3 —)
£ » O Parallel -
¢ RGB Panel
DTO || SYNC SAR | interrupt | | IR | | PwM || GPIO | | Key | | Timer | | UART
PLL Processor ADC
’ Register Tables
’ Interface
* * f Panel PLL
Cache . 12C
EEPROM |« Manager" Security [ 8051 (<P (SIM)

Figure 4-1 BIT1628A Architecture
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5 Pin Definition

P R I I e e B S B Y S e R v I
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5 | ROUTS SPI_SDO/RIN3 |44
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7| ROUT3 BIT 1 62 8A PLLAVDD?2 42
8 | ROUT2 PLLAGDN2 |41
9 | ROUTL LQFP_64 PLLAGND1 |40
— 101 rouTo PLLAVDDL 39
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Figure 5-1 Pin configuration
Table 5-1 BIT1628 Pin Definition
Pin Name Pin # | Pin Type |Function Description Pad Type
VCM 1 AIO Output for decoupling or bypass
common mode voltage
VREEN 2 AIO Outpqt fo.r decoupling or bypass of
negative internal reference voltage
ROUT7 3 0 |ROUT[7] BIO4
ROUT6 4 O |ROUT] BIO4
ROUT5 5 O |ROUT[5] BIO4
ROUT4 6 O |ROUTH4] BIO4
ROUT3 7 O |ROUT[3] BIO4
ROUT? 8 0 |ROUT[Z] BIO4
ROUT1 9 0 |ROUT[] BIO4
ROUTO 10 0 |ROUT[O] BIO4
GOUT? 11 0 |GOUT[7] BIO4
GOUT6 12 0 |GOUT[6] BIO4
GOUT5 13 0 |GouT[s] BIO4
GOUT4 14 O |GOUT4] BIO4
[ ]
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GOUT3 15 O GOUT[3] BIO4
GOUT2 16 O GOUT[2] BIO4
GOUT1 17 GOUT[1] BIO4
GOUTO 18 GOUTI[0] BIO4
OCLK 19 O Clock Output 016
VDD33 20 P33 |IO Power(3.3V)
BOUT7 21 O BOUT[7] BIO4
BOUT6 22 0 BOUT[6] BIO4
BOUTS 23 O BOUT[5] BIO4
BOUT4 24 O BOUT[4] BIO4
BOUT3 25 O BOUT[3] BIO4
BOUT2 26 O BOUT[2] BIO4
BOUT1 27 O BOUT[1] BIO4
BOUTO 28 O BOUT[0] BIO4
VDD18 29 P18 |Core Power(1.8V)
RTSO 30 (0] Multi — Function Output O 08
RTS1 31 (0] Multi — Function Output 1 08
RTS2 32 (0] Multi — Function Output 2 08
PWMO 33 O PWMO / PPWMO / IR_SEND 08
ADCAVDD 34 AP33 |SAR ADC Power(3.3V)
ADCAGND 85 AG33 |[SARADC Ground(3.3V)
A3 36 Al SAR A_3 input
A2 37 Al SARA_2 input
VHS 38 Al SAR VHS input
PLLAVDD1 39 AP18 |PLL Power (1.8V)
PLLAGND1 40 AG18 |PLL GND (1.8V)
PLLAGND2 41 AG18 |PLL GND (1.8V)
PLLAVDD2 42 AP18 |PLL Power (1.8V)
SPI_CS/RIN2 43 10 KEYIN[2] / M8051_PO0[2] / SPI_CS BIO4_UD
SPI_SDO/RIN3 44 10 KEYIN[3] / M8051_P0[3] /SPI_SDA BIO4_UD
GND 45 G18 [Core Ground(1.8V)
SPI_CLK/RIN4 46 10 KEYIN[4] / M8051_P0[4] /SPI_SCL BIO4_UD
IR/RIN7 47 10 KEYIN[7]/ M8051_PO[7]/ IR BIO4_UD
VDD18 48 P18 |Core Power(1.8V)
GND 49 G Ground
VDD33 50
OSCI 51 I Crystal Clock Input
0OSCO 52 0] Crystal Clock Output
OPTIONS5 53 | Option[5] I_U
OPTIONS3 54 10 Option[3] BIO4
OPTIONSH1 55 10 Option[1] BIO4
OPTIONSO 56 10 Option[0] BIO4
SRST 57 [ Reset SI_U
AFEAGND 58 AG33 |AFE GND (3.3V)
AFEAVDD 59 AP33 |AFE Power (3.3V)
CVBSIN 60 Al ADC 1 channel 1 (CVBS)
VCMCY 61 Al Luma composite channel PGA negative reference input
AFEGND 62 AG33 |AFE GND (3.3V)
AFEVDD 63 AP33 |AFE Power (3.3V)
VREEP 64 AlO Out.p.ut fc.)r decoupling or bypass of

positive internal reference voltage

5 BIiTEK
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Table 5-2 PAD Type Definition

Pad Type Function

I_U Input Pad with Pull-up

SI_U Schmitt trigger input Pad with Pull-up

SI Schmitt trigger input Pad

08 8ma Output Pad

016 16mA Output Pad

BI04 No Pull-up and Pull-Down Input and 4mA Output Bidirectional Pad Type

BIO4_UD Programmable Pull-up and Pull-Down Input and 4mA Output Bidirectional Pad Type

6 BIiTEK

This is an ONE-TIME copy. Updates will not be provided. DOC.NO. : W-DS-0087



BIT1628A

10-Bit Digital Video Decoder with OSD

6 Functional Description

6.1 System Reset and Power Down Mode
BIT1628A [i'I'] {51l SRST PIN (Pin 57) fij * — 4% 16 fjf XCLK Cycles i Low ¥ » BIT1628 kit
ﬁjﬂ Reset [jil%]] Power On {4 - ﬁlrﬁgy‘ﬁz%ﬁ?%%ﬁ Figure 6-1 -
Reset Pulse must be longer than 16 XCLK
_- cycles

RESET |
PIN

Figure 6-1 Hardware Reset Waveform

6.2 Version Control

BIT1628A [* RIS 4 E¥F Uy £ 2¥3 - Pyt Register (4TS 4 41" - 413 Register %4
oo

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 0xB1
[7:5] Product Group
R_SW_VER 0x001 RW 8 |Software Version Control 0x00
6.3 Interrupt Function

BIT1628A |’ 7- Programmable Interrupt Controller (INTO and INT1),Interrupt Trigger Status 'A%
RTSx PIN (Pin 30,31 and 32), »* Register R_RTSx_SEL 47 0xB(INTO) OxC(INT1) fijt!i(ifi % #“Special
Output Setup”’| a7 fH) 72 | Register [i* I%’J&FZ Edge §¥ Level trigger ﬁE?JH o Hj Level Trigger fi I%’EFZ High
¥ Low Active - ¥ £, Edge Trigger Eﬁ EJ[JFI’F%{L}E Falling i Rising Active- £l Interrupt #{Wﬁﬁaj} gﬁ{bﬁ% (FLAG -
ACK + MASK) » %Iﬁﬁ%%% Figure 6-2 - &5 Interrupt $ & 8 {f Interrupt Flags ﬁ%ifj%‘ Table 6-2 » frﬁlfﬁa Register
I%{L_ﬁ%if%‘ Table 6-3 -

1 Master Mode(8051 Mode)fi INTO and INT1 55 jJ[J# = 8051 External INTO and External INT1 -

Table 6-2 Interrupt Source and Flags
Interrupt
Vector Interrupt Source 0 (INTO) Interrupt Source 1(INT1)

[0]

Video Decoder No-Signal

Video Decoder Signal Ready

(1

Video Processor No-Signal

Video Processor Signal Ready

(2]

Video ADC Value Change Detection

Video Processor Mode Change Detection

(3]

Video Decoder Macrovision Detection

Video Decoder Standard Change Detection

(4]

Video Decoder CC Decoder

Line-Buffer Error

[5]

ADC interface function interrupt

(6]

IR function interrupt / Slave 12C Interrupt

(7]

Key function interrupt
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Table 6-3 Interrupt Controller Register

Mnemonic

Address

R/W

Bits

Description

Default

R_INTO_FLAG

0x002[7:0]

R

Interrupt Flag for INTO

0: Nothing.

1: Interrupt event occurs.

R_INTO_MASK

0x003[7:0]

RW

Interrupt MASK for INTO (see Figure 6-2):

0: Interrupt Mask Off (Enable interrupt).

0x00

1: Interrupt Mask On (Disable interrupt).

R_INTO_ACK

0Xx004[7:0]

RwW

Interrupt ACK for INTO (see Figure 6-2):

0: Clear Interrupt Flag and Disable Interrupt.

0x80

1: Enable Interrupt.

R_INT1_FLAG

0x005[7:0]

Interrupt Flag for INT1

0: Nothing.

1: Interrupt event occurs.

R_INT1_MASK

0x006[7:0]

RwW

Interrupt MASK for INT1 (see Figure 6-2):

0: Interrupt Mask Off (Enable interrupt).

0x00

1: Interrupt Mask On (Disable interrupt).

R_INT1_ACK

0x007[7:0]

RwW

Interrupt ACK for INT1 (see Figure 6-2):

0: Clear Interrupt Flag and Disable Interrupt.

0x00

1: Enable Interrupt.

R_INTO_POL

0x008[0]

RwW

Interrupt Polarity for INTO

0: High level active (Level Type)

0: Rising edge active (Edge type)

1: Low level active (Level Type)

1: Falling edge active (Edge type)

R_INTO_TYPE

0x008[1]

RwW

Interrupt TYPE for INTO

0: Level Type.

1: Edge Type.

R_INT1_POL

0x008[2]

RwW

Interrupt Polarity for INT1

0: High level active (Level Type)

0: Rising edge active (Edge type)

1: Low level active (Level Type)

1: Falling edge active (Edge type)

R_INT1_TYPE

0x008[3]

RwW

Interrupt TYPE for INT1

0: Level Type.

1: Edge Type.

R_INT_CHT_SEL

0x008([6:4]

RwW

Video ADC Change Detection enable
R_INT_CHT_SELJ[0] : AIN11
R_INT_CHT_SEL[1] : AIN12
R_INT_CHT_SEL[2] : AIN2

000

0: Disable

1: Enable

R_ADCINT_TYPE

0x008[7]

RwW

ADC interface interrupt type

0: Edge trigger

1: Level trigger

R_INTO_ISR6_SEL

0x1D4[3:2]

RW

Interrupt 6 source select for INTO

00:IR

01:12C_Slave TX and I2C_Slave RX

00

10: 12C_Slave TX

11:12C_Slave_RX

R_INT1_ISR6_SEL

0x1D4[5:4]

RW

Interrupt 6 source select for INT1

00

00:IR

01: 12C_Slave_TX and 12C_Slave_RX

10: 12C_Slave TX
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[11: 12C_Slave_RX

R_INT_FLAG
R_INT_ACK R_INT_MAS
K
FF 1 Interrup
| | ! t —INT
P! I : : Control
Interrupt | | I |
Source | : : [
— |
— ! | |
Figure 6-2 Interrupt Function Block
[ ]
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6.4 Clock Domain Systems
BIT1628A PJ%BTE}'E{— %5- Clock Domain TE'%&J Register F%iu_ﬁ%féﬁ?é Table 6-4 -

10-Bit Digital Video Decoder with OSD

= HF1ZE © XCLK Domain #fisk & - LCLK Domain {% e

Table 6-4 Clock Domain System Register

Mnemonic

Address

R/W

Bits

Description

Default

R_LCLK_SEL

0x00B[2:0]

RW

LCLK Domain Clock Source Select

000: ICLK1

001: ICLK2

010: PLLCLK

010

011: OSCCLK

1xx: VDCLK

R_LCLK_POL

0x00B[3]

RwW

LCLK Domain Polarity:

0: Normal.

1: Invert.

R_LCLK_EN

0x00B[4]

RW

LCLK Domain Enable:

0: Disable.

1: Enable.

R_XCLK_SEL

0x00B[7:5]

RwW

XCLK Domain Clock Source Select:
XCLK = OSCCLK / (2"R_XCLK_SEL)

000

R_CPUCLK_POL

0x00C[0]

RW

CPU Mode Clock Polarity

0: Normal

1: Invert

R_CPUCLK_EN

0x00C[1]

RW

CPU Mode Clock Enable

0: Disable

1: Enable

R_TCLK_PRESEL

0x00C[3:2]

RW

TCLK Pre-division Factor

00: Division 1

01: Division 2

00

1x: Division 4

R_TCLK_SEL

0x00C[5:4]

RW

TCLK Domain Clock Source Select

00: Normal Clock (Freq. equals to Pre-TCLK)

01: Phase 1 Clock (Freq. equals to LCLK/3)

00

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

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

R_TCLK_POL

0x00C[6]

RW

TCLK Domain Polarity:

0: Normal

1: Invert

R_TCLK_EN

0x00C[7]

RW

TCLK Domain Enable:

0: Disable

1: Enable

R_MCLK_SEL

0x00D[1:0]

RW

MCLK Domain Clock Source Select

MCLK = PCLK / (R_MCLK_MODE+1)

01

R_MCLK_POL

0x00D[2]

RW

MCLK Domain Polarity:

0: Normal

1: Invert

R_MCLK_EN

0x00D[3]

RW

MCLK Domain Enable:

0: Disable

1: Enable

R_PCLK_SEL

0x00D[5:4]

RW

PCLK Domain Clock Source Select:

00: ICLK1

01: ICLK2

00

1x:VDCLK

R_PCLK_POL

0X00D[6]

RW

PCLK Domain Polarity:

0: Normal

10
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1: Invert

R_PCLK_EN

0x00D[7]

RW

PCLK Domain Enable:

0: Disable

1: Enable

R_DVPCLK_EN

0X00E[0]

RW

DVP Clock Domain Enable:

0: Disable.

1: Enable.

R_VDCLK_SEL

OX00E[1]

RW

Video decoder Clock Select

0: From 27MHz

1: From 13.5MHz

R_DVPCLK_POL

0X00E[2]

RW

DVP Clock Domain Polarity:

0: Normal.

1: Invert.

R_AFECLK_EN

OX00E[3]

RW

AFE Clock Domain Enable:

0: Disable.

1: Enable.

R_AFECLK_SEL

Ox00E[4]

RW

AFE Clock Domain Clock Source Select:

0: From 27MHz

1: From 13.5MHz

R_AFECLK_POL

OX00E[5]

RW

AFE Clock Domain Polarity:

0: Normal.

1: Invert.

R_AFEBUF_SEL

O0X00E[6]

RW

AFE Buffer Clock Domain Clock Source Select:

0: From DVPCLK.

1: From AFECLK

R_AFEBUF_POL

O0X00E[7]

RW

AFE Buffer Clock Domain Polarity:

0: Normal.

1: Invert.

R_DVPCLK_SEL1

0X00F[0]

RW

DVP Clock Domain 1 Clock Source Select:

0: From DVP Clock Domain 2

1: From AFE Clock Output

R_DVPCLK_SEL2

O0X00F[1]

RW

DVP Clock Domain 2 Clock Source Select:

0: From PLL.

1: From ICLK1

R_VDOSCCLK_POL

0x00F[2]

RW

Video Decoder OSC Clock domain Polarity

0: Normal.

1: Invert.

R_VDOSCCLK_EN

0X00F([3]

RW

Video Decoder OSC Clock domain Enable

0: Disable

1: Enable

R_REGS_CKEN

0X00F(5]

RW

Register Set Power Saving

0: Disable

1: Enable

R_OSDCLK_POL

0xO0O0F[6]

RW

OSD Clock Domain Polarity

0: Normal.

1: Invert.

R_OSDCLK_EN

0xO00F[7]

RW

OSD Clock Domain Enable

0: Disable

1: Enable

6.5 Panel Timing Setup
BIT1628A Ji' 53 [j[l&I35f Auto Switch Fratrt fiugH=- 1= » 55 5% Mode 0/1 7! EIEI*F”J}Z’;' Panel Timing F‘%‘“’tﬁg‘l )
* TE'E}%F%“’J& Register ﬁ%%% Table 6-5 A » ﬁ'?ﬁi%j/ﬁfiiiwﬁé/ﬁ%%% Figure 6-3 -
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Table 6-5 Panel Timing Setup register

Mnemonic Address R/W | Bits |Description Default
R_OS_XP 0x013[0], 0x010[7:0] RW | 9 |HSYNC Pulse Width 0x00A
R_OS_XS 0x013[1], 0x011[7:0] RW | 9 |Active Window Horizontal Start Position 0x025
R_OS XW 0x013[6:4], 0x012[7:0] RW | 11 |Active Window Horizontal End Position 0x345
R_OS_XT MO |0x016[2:0], 0x014[7:0] | RW | 11 :Zzzogta' Total Length on auto switch 0x4DC
R_OS_XT M1 |0x016[6:4], 0x015[7:0] | RW | 11 :‘;Z?;“a' Total Length on auto switch 0x40D
R_OS_YP 0x017[7:0] RW | 8 [VSYNC Pulse Width 0x05
R OS YS 0x018[7:0] RW | 8 |Active Window Vertical Start Position 0x08
R OS YW 0x01B[1:0], 0x019[7:0] RW | 10 |Active Window Vertical End Position Ox1E8
R OS YT 0x01B[3:2], 0x01A[7:0] | RW | 10 [|Vertical Total Length 0x200
(0,00 -
HSYNC Output
| R_OS_XP
£ Blank A
2 Range g
o JE— A2
II‘
H ;‘
: : 8= |8
Panel Active Window 9 o
| |
1 I ¥ _
e ! |
IR_os_xsl | |
¢ al
] W (.
VSYNC Output BOST_M )
| R_OS_XT_M I
Figure 6-3 Panel Timing Setup
[ 3
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6.6 Special Timing Adjustment
BIT1628A [ 511 T [flfis Panel Timing i 472 11 Timing St R IHRH PPEMLA 20 1| FF 14 K panel
FIU%‘T?} 0

6.6.1 Synchronization Timing
,}fﬁ]’[ﬁ{ﬁ,ﬂi iy VSYNC ﬁf' ';ifj’ %’T?ﬁﬁj‘ FEEVSYNC [ﬁﬁﬁ °

Input VSYNC =~ 4 | A A A

[} ! /
| | | l
\

Output VSYNC ™ | | | A |

Figure 6-4 Synchronization Timing

6.6.2 Two-Fields Synchronization Timing
TEIE S IV VSYNC gt o A [FiIFRG S'éztﬁ?ﬁﬁi%{gﬁi’[ﬁjﬁ 7 EVEN 55 ODD Field VSYNC #[I R_OS_YT
(0x01B[3:2], 0x01A[7:0]) -

Input VSYNC 1| U Al U

(. : Sy : :

. R_OS_YT . R OS YT . : R OS YT : R OS YT
Output L e S\ Rosvr | moswi
VSYNC o | e

Figure 6-5 Two-Fields Synchronization Timing

A RIEE Register & & #4552 Table 6-6 -
Table 6-6 Special Timing Adjust Register

Mnemonic Address |R/W | Bits [Description Default
Minimum Output Lines protection mode
R_PROTECT_MODE |0x01B[4] | RW 1 |0: Disable 0
1: Enable
Two-Field Synchronization Mode Select
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

6.7 Output Data Path

BIT1628A Fl’%é“%ﬁ'i?&“.ﬁlfi Data Bus 55 [/ fft"Invert-Rotate 1 Swap fusE > H ﬁlféfgﬁ%{g Registerﬁ%éﬁjﬁé Table

6-7 - HIEPEL RS2 Figure 6-6 -
Table 6-7 Output Data Path Register

Mnemonic Address |[R/W/| Bits |Description Default
R_ROL_ROUT 0x01C[1:0]| RW | 2 |R Data output Rotate 00
R_ROL_GOUT 0x01C[3:2]| RW | 2 |G Data output Rotate 00

B Data output Rotate

00: {D7,D6,D5,D4,D03,02,D1,D0}
R_ROL_BOUT 0x01C[5:4]|RW | 2 |01: {D0,D1,D2,D3,D4,D5,D6,D7} 00
10: {D2,D3,D4,D5,06,D7,D1,D0}
11: {D0,D1,D7,D6,D5,D4,D3,D2}

R POL _ROUT 0x01D[0] |RW| 1 |R Data output Polarity = 0:normal 1:invert 0
R _POL_GOUT 0x01D[1] |RW| 1 |G Data output Polarity = 0:normal 1:invert 0
R_POL_BOUT 0x01D[2] |RW | 1 |B Data output Polarity = 0:normal 1:invert 0
R_POL_OCLK 0x01D[3] |RW | 1 |Output Clock Polarity = 0:normal 1:invert 0
[ ]
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R SEL OCLK  |0x01D[4] |RW
R_SERIAL_MODE|0x01D[7] |RW
R DLYE OR 0x01E[1:0]| RW
R_DLYE_OG 0x01E[3:2]| RW
R DLYE OB 0x01E[5:4]| RW
R _DLYO_OR 0x01F[1:0]| RW
R DLYO_OG 0x01F[3:2]| RW

Output Clock Select 2 0:LCLK/3 1: LCLK 0
Serial Mode Enable = 0:Disable 1:Enable 0
R Channel Output delay n Clock on Swap source = 0 00
G Channel Output delay n Clock on Swap source = 0 00
B Channel Output delay n Clock on Swap source = 0 00
R Channel Output delay n Clock on Swap source = 1 00
G Channel Output delay n Clock on Swap source = 1 00
B Channel Output delay n Clock on Swap source = 1
00: delay 1 clock

01: delay 2 clocks

1x: delay 3 clocks

Delay Mode select

R_DLY_MODE O0x01F[7] |RW | 1 |0: normal Mode 0
1: special Mode ( reference from external VCOM)
G data output Swap with B data output on Swap
R_SWAPE_OGB |0x020[0] [RW | 1 |source=0 1
0: swap disable 1: swap enable

R data output Swap with G data output on Swap
R_SWAPE_ORG |0x020[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 |0x020[2] [RW /| 1 |source =0 1
0: swap disable 1: swap enable

R data output Swap with B data output on Swap
R_SWAPO_OGB |0x020[3] |RW| 1 |source =1 0
0: swap disable 1: swap enable

R data output Swap with G data output on Swap
R_SWAPO_ORG |0x020[4] |RW/| 1 |source =1 0
0: swap disable 1: swap enable

G data output Swap with B data output on Swap
R_SWAPO_ORB |0x020[5] |RW/| 1 |source =1 0
0: swap disable 1: swap enable
Even / Odd Swap source

NININININ(=(=

R_DLYO_OB 0x01F[5:4]| RW | 2 00

R_SWAP_SRC  |0x020[7] |RW| 1 [0:Q2H 0
1: VCOM
Internal [: ™ 1™ M 1| M
R Data i U . u U _|_R6er§r|_0— U ___ROUT
X X | |4 X X
RiPO!.iROUT RfSV\lQPfoR RfSVJéP?OR RfRO_'FROU
Internal 1 M o
—q>—‘>o— M M 1| M
B Data U U . u W U —BOUT
H X —H X X H X
R—POLl—BOUT R—SVJQP—OR RfsVJgpfoG R ROIl_fBOUT
Internal S0 M M =
—d — L 1] M 1 M
G Data u Ur |u e 0 —cout
X X o X 2 X
R—POQ—GOU RfSVJAP?OR RistApioG R_RJ)L_GOU
G B T

Figure 6-6 Output Data Path Select
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6.8 1TU6B56 Encoder Mode

BIT1628A [*[3# ITUB56 Encoder i fifi!\f

HiFEF =Y Table 6-8 -

10-Bit Digital Video Decoder with OSD

%%ﬁ*ﬂﬁ%?‘y 8 Bits ITU656 El'ﬂ‘*f‘[?“ » A ﬁ'%%

f

=7t Register » %

This is an ONE-TIME copy. Updates will not be provided.

Table 6-9 1TU656 Encoder Register
Mnemonic Address |R/W | Bits |Description Default
R_656ENC_MODE 0x021[1:0]| RW | 2 [ITU656 Encoder Data Bus Mode Select 00
ITU656 Encoder Handle Enable
R_656ENC_HEAD 0x021[2] | RW 1 |0: Disable 1
1: Enable
ITU656 Encoder Enable
R_656ENC_EN 0x021[3] | RW 1 |0: Disable 0
1: Enable
R_656ENC_FPOL 0x021[4] | RW 1 |ITUB56 Encoder F Field Polarity 0
R_656ENC_VPOL 0x021[5] | RW 1 |ITUB56 Encoder V Field Polarity 0
ITU656 Encoder H Field Polarity
R_656ENC_HPOL 0x021[6] | RW 1 |0: Normal 0
1: Invert
®
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6.9 Display Layer
BIT1628A ff{ll ¢t Display Layer I'| /et %’*ﬁm@* t Panel —F’FI’J (RAAfY Layer fi' i 2 1 [SIR-LA#AY Layer
?FEI%%%EF'EJI%‘%%T o 9 Layer 5 (&A™ Layer 4 -

¢ 1ofe

.
——

MOpPUIAA IndinQ
Z punouibyoeg

smopuip Aejdsiq
L punoiByoeg
dsoO |eulsy|
IR HE NN

ﬂ priority >

Low High

Figure 6-7 Display Layer
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6.10 Background 1 and Test Pattern Setup
BIT1628A [’J%ﬂ?ﬂﬁi LHE |V Test patterns i* A2 » = 173 BRI J) [H8C g (Ramp) » Color Bar
purE > EAFIRHRSE Register » E #iZHi % ¥ Table 6-10 o

Table 6-10 Background and Test Pattern Register

Mnemonic

Address

R/W

Bits

Description

Default

R TESTPAT R

0x037[5:0]

RW

6

Test Pattern R Color Control value

0x00

R TESTPAT G

0x038[5:0]

RW

6

Test Pattern G Color Control Value

0x00

R_TESTPAT B

0x039[5:0]

RW

Test Pattern B Color Control Value

R_TESTPAT_TYPE = 00 (Pure Color)

[5:0] Test Pattern Color Value

R_TESTPAT_TYPE = 01 (Ramp)

[5:3] Control Ramp Space

R_TESTPAT_TYPE = 10 (Grid)

[5:3] Control Grid Space

R_TESTPAT_TYPE = 11 (Color bar)

[5:0] Color bar color value

Ox3F

R_TESTPAT_RATIO

0x3A[5:0]

RW

Test pattern Inter count increate ratio

0x3F

R_BACKGROUND_EN

0X03A[6]

RwW

Background Mode Enable

0: Disable

1: Enable

R_FREERUN_EN

0x03A[7]

RW

Free-Run Mode Enable

0: Disable

1: Enable

R_TESTPAT _TYPE

0x03D[5:4]

RW

Test Pattern Type

00: 7 e

01: #¢t(Ramp)

10: 53 [ieYGrid)

11: Color Bar

01

R_TESTPAT_SUBTYPE

0x03D[7:6]

RW

R_TESTPAT_TYPE = 01 (Ramp)

00: Horizontal Ramp

01: Horizontal and Invert Ramp

10: Vertical Ramp

11: Vertical and Invert Ramp

R_TESTPAT_TYPE = 10 (Grid)

00: Horizontal Grid

01: Vertical Grid

1x: Horizontal and Vertical Grid

R_TESTPAT_TYPE = 11 (Color Bar)

00: Horizontal Color Bar (Space=128)

01: Horizontal Color Bar (Space=64)

10: Vertical Color Bar (Space=128)

11: Vertical Color Bar (Space=64)

00
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Image Data

Internal Pattern
Generator

N

R_FREERUN_E

R_BACKGROUND_EN

Sync with Input

Source

Internal Sync.
Generator

R_FREERUN_E

N

Image Data
Output

ync Signal _,

Figure 6-8 Free run and Background

6.11 Background 2

BIT1628A {’J%B?ﬁﬁf

64 fﬁ}'ﬁj Sl HE T 4:3 AT pUsEERE > ﬁlrﬁ%?@_ Register & %l ﬁ‘n%‘;ﬁ%f&jﬁé Table

6-11 -

Table 6-11 Background 2 Register

Mnemonic Address R/W | Bits [Description Default

R_BG2_R 0x037[7:6] | RW 5 B.ackground 2’'s R Color used for 4:3 00
display

R_BG2_ G 0x038[7:6] | RW 5 B.ackground 2’'s G Color used for 4:3 00
display

R_BG2 B 0x039[7:6] | RW 5 Za;c;lrag;ound 2’'s B Color used for 4:3 00

6.12 Auto Blank Screen
BIT1628A [*|# [ 1fs Blank Screen Function ‘Fif,‘?*%ﬂ[ I%’%ﬁ?ﬁ?wlﬁiﬁﬂjﬂﬁﬁ Eléﬁffl%éﬁ Blank Screen #i[%1 > ff!
L Register 5 % -

This is an ONE-TIME copy. Updates will not be provided.

Table 6-12 Blank Screen Register
Mnemonic Address R/W | Bits |Description Default
R AUTOON TIME 0X03B[6:0] RW 7 Blank Screen to Normal Screen Delay 0x04
- - times (based on VSYNC)
Blank Screen Function Enable
R_AUTOON_EN 0x03B[7] RW 1 |0: Disable 0
1: Enable
No signal to Blank Screen Dela
R_AUTOOFF_TIME 0x03C[4:0] RW 5 timesg(, based on Output VSYN Cy) 0x02
R_AUTOON_MODECHG|0x03CI[5] RW 1 |AUTOON Refer Mode change signal 1
AUTOON Refer No signal
R_AUTOON_NOSIG 0x03C[6] RW 1 |0: Disable 1
1: Enable
EVEN/ODD Auto gen. when AUTOON
R_AUTOON_EVEN 0x3CI[7] RW 1 |0: Disable 1
1: Enable
a
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HLCK Detection Enable
0x03D[0] RW 1 |0: Disable 1
1: Refer HLCK

Sync Ready Detection Enable
R_HLCK_SEL 0x03D[1] RW 1 |0: Disable 0
1: Refer SYNC

Standard Ready Detection Enable

0x03D[2] RwW 1 |0: Disable 0
1: Refer STD
Blank Screen Function Signal Select
R_NOSIG_SEL 0x03D[3] RW 1 |0: From VP Signal 0

1: From VD Signal(R_HLCK_SEL)

6.13 Input Image Window Setup
=&<E Input Image Window - BIT1628A}{§j’ﬁ§ﬂ"“ﬁbiﬁfi[’JEﬁJ?ﬁ{S[i%F Scaling 3 FT - I ﬁlrﬁ%r}%@_ Register ﬁ%éf
+ Table 6-13 > A5V = FifFi% ¥ Figure 6-9 :

Table 6-13 Input Crop Register
Mnemonic |Address | R/IW |Bits|Description |Defau|t
Auto switch mode 0 input widows setup
R_IS_XS_MO |0x040[1:0], 0x03E[7:0] | RW | 10 |Input Window horizontal Start Position 0x09B
R_IS_XW_MO [0x040[7:4], 0x03F[7:0] RW | 12 |Input Window horizontal End Position 0x347
R_IS_YS_MO |0x043[1:0], 0x041[7:0] RW | 10 |Input Window vertical Start Position 0x014
R_IS_YW_MO [0x043[6:4], 0x042[7:0] RW | 11 |Input Window vertical End Position 0x138
Auto switch mode 1 input windows setup
R IS XS M1 |0x046[1:0], 0x044[7:0] RW | 10 |Input Window horizontal Start Position 0x09B
R IS XW_M1 |0x046[7:4], 0x045[7:0] RW | 12 |Input Window horizontal End Position 0x346
R_IS_YS_M1 |0x049[1:0], 0x047[7:0] RW | 10 |Input Window vertical Start Position 0x013
R_IS_YW_M1 |0x049[6:4], 0x048[7:0] RW | 11 |Input Window vertical End Position 0x103
00 L —
| | HSYNC Input
|
I zFTTC
Blank Range -
Input Image Window o
| |
| |
| |
’Il | RIS_XS . :
f R_IS_XW #I
VSYNC Input

Figure 6-9 Input Window Setup

6.14 Input Data Path Setup
BIT1628A 7' %iﬂﬁa’i‘ [y Data Bus 55 [f||fft"Invert-Rotate #I Swap [usiE! & frﬁlﬁﬁlﬂ%g Register ﬁ%fafj% Table
6-14 - AL %tﬂqﬁ'ﬁ%éﬁé Figure 6-10 -
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Table 6-14 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
R_ROL_RIN 0x04A[3] | RW 1 |R Data Rotate =» 0:disable 1:enable 0
R_ROL_GIN 0x04A[4] | RW 1 |G Data Rotate =» 0:disable 1:enable 0
R_ROL_BIN 0x04A[5] | RW 1 |B Data Rotate =» 0:disable 1:enable 0
R _ISWAP_RB 0x04C[0] | RW 1 |R Data bus swap B Data bus =» 0:disable 1:enable 0
R ISWAP_RG |0x04C[1]| RW 1 |R Data bus swap G Data bus =» 0:disable 1:enable 0
R ISWAP_GB |0x04C[2]| RW 1 |G Data bus swap B Data bus = 0:disable 1:enable 0
R_VD_PATH 0X04C[3] | RW 1 Bus Select =0: External RGB Port, 1: Internal Video 0
decoder
R Port—{M ! M_J. 0 M_J. M| Pre RI
y .U ure v U N
(Internal  — | X X X X
VD) 1 T T
_VD_PATH RPOLRIN | 1swap RB| [R_ISWAP RG _|
B Port—{ M| LM °'M $_1M 1M
Cb U . U U U . U —Pre-BIN
(Internal 4 X X 1 X X X
VD) T I T T T
R_VD__PATH R_POL_BIN R_ISWAP_RB R_ISWAP_GB R_ROL_BIN
G Port—2[M| EWI; M1 g M1 prory ]
C U U U U U LPre-GIN
r 1 0 0 0
(Internal — X X X X : X
VD) —l_ R_POL_GIN —l_ R_ROL_GIN
R_VD_PATH - - R_ISWAP_RG R_ISWAP_GB _| -

Figure 6-10 Input Data Path Setup
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6.15 Input Mode Selection
BIT1628A iZf | Register iyl iy * 510 » £l ﬁlféfgf%{u_ Register ﬁ%ifj% Table 6-15 » ISP ﬂjﬁ’iqﬁ[ﬁ%f&

B[ -

f

Table 6-15 Input Mode Select Register

Mnemonic

Address

R/W

Bits

Description

Default

R_IDE_SEL

OX04A[7:6]

RW

External Data Enable Source Select

00: External HSYNC pin

01: External VSYNC pin

10: ITU656 HSYNC Signal

11: ITUB56 VSYNC Signal

01

R_POL_IDE

0x04B[1]

RW

Data enable Polarity

0: Normal

1: Invert

R_POL_IHS

0x04B[2]

RW

External HSYNC polarity = 0:Normal, 1:Invert

R POL_IVS

0x04B[3]

RW

External VSYNC polarity = 0:Normal, 1:Invert

R_SEL_EVEN

0x04B[5:4]

RW

EVEN/ODD Signal Select

00: ITU656-EVEN Signal

01: Visual EVEN/ODD Signal

10: Always EVEN Field

11: Always ODD Field

01

R_EXT_SYNC

0x04B[7:6]

RW

Sync Source Select

00: ITUGS6

01: Video Decoder

10: External HS/VS

11: Data Enable

00

R_SORT_656

0x04C[6:4]

RwW

ITUB56 / ITUB01 Format =» Data sequence Shift
Control

X00: No Shift

X01: Shift 1 Clock

X10: Shift 2 Clocks

X11: Shift 3 Clocks

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

000: Always 0

001: R-G-B

010: R-B-G

011: G-R-B

100: G-B-R

101: B-G-R

110: B-R-G

111: Always 1

RGB 5:6:5 Format = Data compensation mode

X0X: Compensate with R_SORT_656[0].

X1X: Compensate with LSB Data.

000

R_VISUAL_TYPE

0x04C[7]

RW

Visual EVEN/ODD Mode

0: Normal EVEN/ODD Mode

1: Always Change by VSYNC

R_SRC_SEL

0x04D[1:0]

RW

Source Format Select

RGB Domain Source & R_IMODE= 1

00: Serial-RGB Format

01: RGB 5:6:5 Format

1x: RGB 8:8:8 Format

YUV Domain Source & R_IMODE =0

00: ITUGS6 / ITUG56-Like Format

01: ITUB01 Format

00
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1x: YUV 4:4:4 Format
Swap U and V signal

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

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

1: RGB Domain Source Input

Input Active Pixel Mode

00: 1-Pixel Mode ( RGB888 - RGB565 ~ YUV444 -
ITU601)

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

10: 3-Pixel Mode (Serial RGB)

11: 4-Pixel Mode

RGB to YUV Color space convert enable
R_RGB2YUV_EN |0x04D[6] w 1 |0: Disable 1
1: Enable

YUV to RGB Mode Select
R_Y2R_SEL 0x04D[7] w 1 |0: Gamma correction 0
1: Non-Gamma correction

R_PCLK_BASE  |0x04D[5:4]| RW | 2 01

R SORT 656[1:0] R _SRC_SEL[1:0]

PreRIN —o— ITU656 00

ITU601 01

> aZ

R_IMODE

Pre-GIN —# YUV 4:4:4 X 1

R SORT 656[2:0] R_SRC SEL[1:0]

Internal

00 Data

Pre-BIN —e Serial-RGB

> Z

R_SORT|_656[1:0] J—O
? RGB 5:6:5 U

RGB 8:8:8 X

X aZ

Figure 6-11 Input Mode Select
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6.16 Auto Switch
BIT1628A &%} Input Windows - Vertical Scaling Factor 71 Timing setup i f15=' Register & » 1' 7 =¥
LA I TS i FIFOMLEY BIT1628A K I * 39445 50HZ or 60HzZ I 15 ety
Register #5° » T #fIj7E Register 5% ¥ Table 6-16 -

Table 6-16 Auto Switch Register

Mnemonic Address |R/W | Bits |Description Default
Auto Switch Mode

R_AUTO_SWITCH O0x04E[0] | RW 1 |0: Manual Mode 0
1: Auto Mode
Manual Mode Select

R_SWITCH_MODE Ox04E[1] | RW 1 |0: Select ModeO 1
1: Select Mode1

6.17 Auto Switch 2
BIT1628A &I Display Windows #{I Horizontal Scaling Factor #{f [y ReglsterJ%Ju f' 3 IR ‘;‘wﬁ&
=E J}J;in?“ , Fl T I‘*Jﬁl}ﬁﬂj BIT1628A,‘HF“|I’L| ] ﬁ?“ FHEL 50Hz or 60Hz | IE~ = HIEAY Register 1=
A EAfIREESE Register 5% ¥ Table 6-17 -
Table 6-18 Auto Switch 2 Register

Mnemonic Address |R/W | Bits |[Description Default
Auto Switch 2 Mode

R_AUTO_SWITCH2 0x04E[2] | RW 1 |0: Manual Mode 0
1: Auto Mode
Switch 2 Manual Mode Select

R_SWITCH2_MODE |0x04E[3] | RW 1 |0: Select ModeO 1

1: Select Mode1

Auto Switch / Switch2 Source Select
R_AUTOSWITCH_SRC |0x04E[4] | RW 1 |0: Video Decoder FIDT 0
1: Mode Type

6.18 Display Window Setup
BIT1628A 3. +"~ i Display Window [1# 1 > }ﬁ’ Scaling % gy, el i A0 =i | > PP Timing 7
P EEGR R S AF Move(Pan)*! Resize fig (= » ﬂﬁl,ﬂ%i Reglster%xﬂ?‘ Table 6-19 » ff1&fjEl = Hi
=2 ¥ Figure 6-12 -
Table 6-19 Display Windows Register
Mnemonic Address R/W |Bits |Description Default
Display Window Pre-Scaling Active

R_PREDIS_ACTX_S0{0x051[1:0],0x04F[7:0] RW | 10 Horizontal Width for Switch2 Mode0 0x320
. . Display Window Pre-Scaling Active

R_PREDIS_ACTX_S1{0x051[5:4],0x050[7:0] RW | 10 Horizontal Width for Switch2 Mode1 0x280

R_DIS_XS_SO 0X054[2:0], 0X052[7:0] RW | 11 Display Window Horizontal Start Position 0x025

for Switch2 Mode0

Display Window Horizontal End Position for
Switch2 Mode0

Display Window Horizontal Start Position
for Switch2 Mode1

Display Window Horizontal End Position for

R_DIS_XW_S0 0x054[6:4], 0x053[7:0] | RW | 11 0x346

R_DIS_XS_S1 0x057[2:0], 0x055[7:0] | RW | 11 0x075

R_DIS_XW_S1 0x057[6:4], 0x056[7:0] | RW | 11 Switch2 Mode1 0x2F5
R _DIS_YS 0x05A[3:2],0x058[7:0] RW | 10 |Display Window Vertical Start Position 0x008
R _DIS_YW 0x05A[1:0], 0x059[7:0] | RW | 10 |Display Window Vertical End Position Ox1E8

Display Window Active Horizontal Width
R_DIS_XW1 0x05D[2:0], 0x05B[7:0] | RW | 11 |On Linear Mode : Define all region 0x320

On Anzoom Mode: Define 1 and 3 region
R _DIS_XW2 0x05D[6:4], 0x05C[7:0] | RW | 11 |Display Window Active Horizontal Width 0x000

[ 3
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On Linear Mode: No active.
On Anzoom Mode: Define 2 region

00 - ]

N HSYNC Output
\I | ROS_XP

t s Blank Range 2 T
8 Panel Active Window B
Display Window g -
' !

’j :4 >'|4 ;: \ Background

I Rpisxs | R_DIS_ACTX J Color

VSYNC Output ! R_DIS_XW 1

Figure 6-12 Display Window Setup

6.19 Scaling Engine
BIT1628A [i* 75 [l 55=5 i (verticalFif<* (horizontal) {Fljfé’rScaling B ilﬁlﬁ}%?ﬂgwﬁmy[m :

6.19.1 Horizontal Scaling Down Engine

BIT1628A [7 5451 [ (15 | W22 » 1| {7, Buffer 7£7%

o 1 R4 5% Table 6-20 -

Table 6-20 Horizontal Scale Down Register

Mnemonic

Address R/W

Bits

Description

Default

R_PRESCX_START_S0

0x061[7:4], OXO5E[7:0] RW | 12

Horizontal Scaling Down Start Value
for Switch2 Mode0

0x000

R_PRESCX_SHIFT_S0

0x061[2:0], OxO5F[7:0] | RW | 11

Horizontal Scaling Down Shift Value
for Switch2 Mode0

0x000

R_PRESCX_FIX_S0

0x062[5:4], 0x060[7:0] | RW | 10

Horizontal Scaling Down Fix Value
for Switch2 Mode0

0x000

R_PRESCX_EN_S0

0x062[0] RW | 1

Horizontal Scaling Down Enable for
Switch2 Mode0

0: Disable (Bypass Mode)

1: Enable (Scale Mode)

R_PRESCX_FILTER_EN_S0

0x062[1] RW | 1

Horizontal Scaling Down Filter
Enable for Switch2 Mode0

0: Disable (Bypass Mode)

1: Enable (Filter Mode)

R_PRESCX_FILTER_SO

0x062[2] RW | 1

Horizontal Scaling Down Filter Type
for Switch2 Mode0

0: Bi-Linear Filter

1: Box Filter

R_PRE_FIX2_EN_SO

0x062[3] RW | 1

Scale down factor 2 enable for
Switch2 Mode0

0: Disable (bypass Mode)

1: Enable (scale down 2 mode)

R_PRESCX_OVER_S0

0x062[7] RW | 1

Scale down factor over 2 for Switch2
ModeO

0: Disable (factor under 2)
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1: Enable (factor over 2)
Horizontal Scaling Down Start Value

R_PRESCX_START_S1 0X066(7:4], 0x063(7:0] | RW | 12 [ =28 8 =08 19 0x088
i . Horizontal Scaling Down Shift Value

R_PRESCX_SHIFT_S1 0x066[2:0], 0x064(7:0] | RW | 11 |20 % 288 19 0x106

R_PRESCX_FIX_S1 OX067[5:4], 0x065[7:0] | RW | 10 |orizontal Scaling Down Fix Value 1

for Switch2 Mode1
Horizontal Scaling Down Enable for
Switch2 Mode1
R_PRESCX_EN_S1 7 RW 1
- SCX_EN_S 0x067[0] 0: Disable (Bypass Mode) 0
1: Enable (Scale Mode)
Horizontal Scaling Down Filter
Enable for Switch2 Mode1
R_PRESCX_FILTER_EN_S1 |0x067[1] RW 1 0: Disable (Bypass Mode) 1
1: Enable (Filter Mode)
Horizontal Scaling Down Filter Type
R_PRESCX_FILTER S1 0x067[2] Rw | 1 (orSwitch2 Modet 0
0: Bi-Linear Filter
1: Box Filter
Scale down factor 2 enable for
Switch2 Mode1
R_PRE_FIX2_EN_S1 067 RW 1 0
- - -EN_S 0x067[3] 0:Disable (bypass Mode)
1: Enable (scale down 2 mode)
Scale down factor over 2 for Switch2
Mode1
R_PRESCX_OVER_S1 77 RW 1
- SCX_0 S 0x067[7] 0: Disable (factor under 2) 0

1: Enable (factor over 2)

25 BIiTEK

This is an ONE-TIME copy. Updates will not be provided. DOC.NO. : W-DS-0087



BIT1628A

10-Bit Digital Video Decoder with OSD

6.19.2 Horizontal Scaling UP Engine
BIT1628A Fi' &5t-1+2 [y (Fhy5F! - ') ;7 Panel i#F7, o £ARIF4 6% ¥ Table 6-21 -

Table 6-21 Horizontal Scale UP Register

Mnemonic

Address

R/W

Bits

Description

Default

R_SCX1_START_S0

0x06B[1:0], 0x068[7:0]

RW

10

Horizontal Start Value for Switch2
Mode0

0x06C

R_SCX1_SHIFT_S0

0x069[7:0]

RW

Horizontal Zone 1 Shift Value for
Switch2 Mode0

0xD8

R_SCX1_FIX_SO

0x06B[4:2], 0x0BA[7:0]

RW

11

Horizontal Zone 1 Fix Value for
Switch2 Mode0

0x230

R_SCX_FILTER_SEL_S0

0x06B[6:5]

RW

Horizontal Scaling Filter Type for
Switch2 Mode0

11: Bypass Filter

10: Box Filter

00

01: Bi-Linear Filter

00: Catrom Filter

R_SCX_EN_S0

0Xx06B[7]

RW

Horizontal Scaling Enable for
Switch2 Mode0

0: Disable (Bypass Mode)

1: Enable (Scale Mode)

R_SCX1_START_S1

0X06F[1:0], 0X06C[7:0]

RW

10

Horizontal Start Value for Switch2
Mode1

0x06C

R_SCX1_SHIFT_S1

0x06D[7:0]

RW

Horizontal Zone 1 Shift Value for
Switch2 Mode1

OxF1

R_SCX1_FIX_S1

0x0BF[4:2], 0X06E[7:0]

RwW

1

Horizontal Zone 1 Fix Value for
Switch2 Mode1

0x330

R_SCX_FILTER_SEL_Sf1

O0X0BF[6:5]

RW

Horizontal Scaling Filter Type for
Switch2 Mode1

11: Bypass Filter

10: Box Filter

11

01: Bi-Linear Filter

00: Catrom Filter

R_SCX_EN_Sf1

0X06F[7]

RW

Horizontal Scaling Enable for
Switch2 Mode1

0: Disable (Bypass Mode)

1: Enable (Scale Mode)

R_SCX2_SHIFT

0x070[7:0]

RW

Horizontal Zone 2 Shift Value

0x00

R_SCX2_FIX

0x074[2:0], 0x071[7:0]

RW

1

Horizontal Zone 2 Fix Value

0x000

R_SCX1_INC

0x074[5:4], 0x072[7:0]

RW

10

Non-Linear Increase Value

0x000

R_SCX2_DEC

0x074[7:6], 0x073[7:0]

RW

10

Non-Linear Decrease Value

0x000

R_ANZOOM_TYPE

0x075[0]

RwW

Wide Screen Type

0: 3-Zone Wide Screen

1: Non-Liner Wide Screen

R_ANZOOM_EN

0x075[1]

RW

Wide Screen Mode Enable

0: Disable

1: Enable
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6.19.3 Vertical Scaling Engine
BIT1628A | [~5< Auto Switch Mode fm& {19481 (Mode0/Mode1) » Eléﬁ“"@iiﬁﬁﬁf&f@{f’ FHEHY =
B Aoy RS skl s 0 T ST E panel #2dT o EATIRERR S 2 Y Table 6-22 -

Table 6-22 Vertical Scale-Down Register

Mnemonic

Address

R/W

Bits

Description

Default

R_SCYE_START_MO

0x07A[1:0], 0x076[7:0]

RwW

10

Vertical Start Value for EVEN Field
on Switch Mode 0

0x009

R_SCYO_START_MO

0x07A[3:2], 0x077[7:0]

RwW

10

Vertical Start Value for ODD Field
on Switch Mode 0

0x0EO

R_SCY_SHIFT_MO

0x07A[4], 0x078[7:0]

RW

Vertical Shift Value on Switch
Mode 0

0x098

R_SCY_FIX_MO

0x07A[6:5], 0x079[7:0]

RW

10

Vertical Fix Value on Switch Mode
0

0x100

R_SCY_RESAMPLE_MO

0x07A[7]

RW

Vertical Resample Filter on Switch
Mode 0

0: Disable

1: Enable

R_SCY_EN_MO

0x07B[0]

RW

Vertical Scaling Function Enable
on Switch Mode 0

0: Disable (Bypass Mode)

1: Enable (Scale Mode)

R_SCY_FILTER_EN_MO

0x07B[1]

RW

Vertical Scaling Filter Enable

0: Disable

1: Enable

R_SCY_FILTER_MO

0x07BI[2]

RW

Vertical Scaling Filter Type on
Switch Mode 0

0: Bi-linear Filter

1: Box Filter

R_LINE_MIRROR_MO

0x07B[4]

RW

Line buffer Mirror Enable on Switch
Mode 0

0: Disable

1: Enable

R_LINE_CUT_MO

0x07B[5]

RW

Vertical Pre-Scaling Down Enable
on Auto Switch Mode 0

0: Disable

1: Enable

R_CUT_MODE_MO

0x07B[6]

RW

Vertical Pre-Scaling Down Mode
on Auto Switch Mode 0

0: EVEN Line

1: ODD Line

R_CUT_AUTO_MO

0x07BI[7]

RW

Vertical Pre-Scaling Change Mode
on Auto Switch Mode 0

0: Manual (R_CUT_MODE)

1: Auto (EVEN/ODD)

R_SCYE_START M

0x080[1:0], 0x07C[7:0]

RW

10

Vertical Start Value for EVEN Field
on Switch Mode 1

0x040

R_SCYO_START_M1

0x080[3:2], 0x07DI[7:0]

RW

10

Vertical Start Value for ODD Field
on Switch Mode 1

0x0CO0

R_SCY_SHIFT_M1

0x080[4], 0XO7E[7:0]

RW

Vertical Shift Value on Switch
Mode 1

0x080

R_SCY_FIX_M1

0x080[6:5], 0x07F[7:0]

RW

10

Vertical Fix Value on Switch Mode
1

0x000

R_SCY_RESAMPLE_M1

0x080[7]

RW

Vertical Resample Filter on Switch
Mode 1

0: Disable

1: Enable
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Vertical Scaling Function Enable

on Switch Mode 1

R_SCY_EN_M1 0x081[0] RW| 1 0: Disable (Bypass Mode) 1

1: Enable (Scale Mode)

Vertical Scaling Filter Enable

R_SCY_FILTER_EN_M1 |0x081[1] RW | 1 |0: Disable 1

1: Enable

Vertical Scaling Filter Enable on

R_SCY_FILTER M1 0x081[2] Rw| ¢ fSwitch Mode 1 0
0: Bi-linear Filter

1: Box Filter

Line buffer Mirror Enable on Switch

R_LINE_MIRROR_M1  |0x081[4] Rw | 1 [Mode 0
0: Disable

1: Enable

Vertical Pre-Scaling Down Enable

R_LINE_CUT M1 0x081[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 0x081[6] RW | 1 0: EVEN Line 0

1: ODD Line

Vertical Pre-Scaling Change Mode

on Auto Switch Mode 1

R_CUT_AUTO_M1 0x081[7] RW| 1 0: Manual (R_CUT_MODE) 0

1: Auto (EVEN/ODD)

6.20 Timing Adjustment

BIT1628A Timing (KA [
1. IVREF(t)if= 2= OVREF(L2)H17 &' /[ 7 OVREF(t2)(%% Figure 6-13) -

2. [¥1-Line Buffer Fri 2 i Error (Overflow or Underflow) -

Table 6-23 Timing Adjust Register

Mnemonic Address R/W |Bits |Description Default
Output VSYNC synchronize Delay

R_MASTER_DLY_MO |0x082[7:0] RW | 8 |time (Base on IHSYNC) on switch 0x14
mode 0

Even Field Output VSYNC
R_DLYE_OCLK_MO 0x085[7:4], 0x083[7:0] RW | 12 |synchronize Delay time(Base on 0x000
LCLK) on switch mode 0
Odd Field Output VSYNC
R_DLYO_OCLK_MO  |0x085[3:0], 0x084[7:0] RW | 12 |synchronize Delay time(Base on 0x000
LCLK) on switch mode 0

Output VSYNC synchronize Delay
R_MASTER_DLY_M1 |0x086[7:0] RW | 8 |time (Base on IHSYNC) on switch 0x13
mode 1

Even Field Output VSYNC
R_DLYE_OCLK_M1 0x089[7:4], 0x087[7:0] RW | 12 |synchronize Delay time(Base on 0x190
LCLK) on switch mode 1
Odd Field Output VSYNC
R_DLYO_OCLK_M1 0x089[3:0], 0x088[7:0] RW | 12 |synchronize Delay time(Base on 0x190
LCLK) on switch mode 1

28 BIiTEK

This is an ONE-TIME copy. Updates will not be provided. DOC.NO. : W-DS-0087



BIT1628A 10-Bit Digital Video Decoder with OSD

- t -
IVREF |
RUSYS
< RIS YW >
- t2 >
OVREF
T RDIS_YS :
< R DIS YW >

Figure 6-13 Timing Adjustment VREF Information

6.21 Image Enhancement
BIT1628A JiLHl LHRIERS I » {07 15 1 (5o 56 st}ftﬁg, T VBT S < AR
#IJJ ° TE'TJ#“F i

.

Scaler Vjifiv JJFF'IH R R Scaler R IJ.&%’%@'FK

Pre-Image Enhancement §Post-|mage Enhancement

Noise Black/White

Broghtness | | Contast | | Sharpness
Reduce Expend 9 P

Gamma
Dither

Scaler
Brightness
Contrast

Saturation CTI

Figure 6-14 Image Enhancement

6.21.1 Post-Processing Brightness and Contrast
BIT1628A &% RGB Domain [ fi#[]| Channel » 55 [} Brightness 1 Contrast F:‘a-fg * %El#ﬁwﬁl,%ﬁi%

R

Table 6-24 Color Adjustment Register

Mnemonic Address R/W | Bits |Description Default

R_BRIGHTNESS_R 0x08A[7:0] | RW | 8 |R Channel Brightness Value 0x80

R_BRIGHTNESS_G 0x08B[7:0] | RW | 8 |G Channel Brightness Value 0x80

R_BRIGHTNESS_B 0x08C[7:0] | RW | 8 |B Channel Brightness Value 0x80

R_CONTRAST_R 0x08D[7:0] | RW | 8 |R Channel Contrast Value 0x80

R_CONTRAST_G 0x08E[7:0] | RW | 8 |G Channel Contrast Value 0x80

R_CONTRAST_B 0x08F[7:0] | RW | 8 |B Channel Contrast Value 0x80
Post-Contrast Adjust Type

R_CONTRAST_RGB_MODE|0x092[0] RW | 1 |0: Type 1 0
1: Type 2

6.21.2 Dither

BIT1628A [*|# User Programmable Dither Function fj-{ili 6 Bits Panel Display fZ[[R1 & g FF#,’?’T !
%% Register % E VS S
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Table 6-25 Dither Register

Mnemonic Address R/W | Bits [Description Default

R_DITHER_LO 0x090[7:0] RW 8 |Line O Dither Factor 0x39

R _DITHER_L1 0x091[7:0] RW 8 |Line 1 Dither Factor 0x53
Dither Function Enable

R_DITHER_EN 0x092[2] RW 1 |0: Disable 1
1: Enable

6.21.3 LUT Gamma Correction
BIT1628A [*|# LUT-base Gamma Correction Function £! ﬁIFﬁr%"lﬁ’PE%’%ﬁ 0x200~0x2FF * Register
Fi# ¥ Table 6-26 -

Table 6-26 LUT Gamma Register

Mnemonic

Address

R/W

Bits

Description

Default

R_GAMMA_EN

0x092[7]

RW

GAMMA LUT Enable

1 ]0: Gamma RAM R/W mode

1: Gamma Correction mode

R_GAMMA_SEL

0x092[5:4]

RW

GAMMA LUT RAM R/W Select

00: Red

2 |01: Green

00

10: Blue

11: Write RGB, Read Forbiddance

6.21.4Pre-Processing Brightness/Contrast Adjustment
BIT1628A &% Y Domain #{if Blacklevel - Brightness ! Contrast jUz{# « ﬁ@’”‘é\f’j’?\?ﬁﬁ[“ R

f

Table 6-27 Pre-Processing Brightness / Contrast Register

Mnemonic Address R/W | Bits [Description Default
R_BLACKLEVEL 0x093[7:0] | RW | 8 ?'fi';%egf(')(\)/f_'ﬁggé‘g::;fg%;?;gi 1 2('7128 0x80
R_BRIGHTNESS 0x094[7:0] | RW | 8 ?rﬁhzt;;egio\éfﬂezédgzzgzgf‘to)zaFr;i‘i 1 2('7128 0x80
Reontwsst  [oossra) | aw | o (S e M e O8] oo

6.21.5Black and White expand Adjustment
BIT1628A &35 Y Domain #{l Black and White Expand Elfj?iefgﬁz o P ERY P glﬁﬂﬁﬂ 5=

AT b s M i) ﬁ'fﬂéﬁ%?@/ﬂ“ s
Table 6-28 Black and White expand Register
Mnemonic Address R/W | Bits [Description Default
Black and White Expand Enable
R_EXPAND_EN 0x096[7] RW | 1 |0: Disable 0
1: Enable
R_BLACK_START 0x096[6:0] | RW | 7 |Black Zone End point Ox7F
R_WHITE_START 0x097[7:0] | RW | 8 |White Zone Start point 0x00
Contrast Value for Middle zone
R_NORMAL_SLOPE 0x099[7:0] | RW | 8 |Adjustmentrange (0.0 ~ 1.9922) 0x80
0x00=0.0, 0x80 = 1, OxFF=1.9922
Contrast Value for Black zone
R_BLACK_SLOPE 0x098[7:0] | RW | 8 |Adjustmentrange (0.0 ~ 1.9922) 0x80
0x00=0.0, 0x80 = 1, OxFF=1.9922
Contrast Value for White zone
R_WHITE_SLOPE 0x09A[7:0] | RW | 8 |Adjustmentrange (0.0 ~ 1.9922) 0x80
0x00=0.0, 0x80 = 1, OxFF=1.9922
[ ]
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255 A

R_WHITE_SLOPE — — |—

R_NORMAL_SLOPE — — |—

R_BLACK SLOPE — —_

{0O,R_BLACK_START}

A

255

{1,R_WHITE_START}

Figure 6-15

6.21.6Sharpness Process

Image Enhancement

BIT1628A #¥}Y Domain Data #{il sharpness BiFIf' % [“ By i S2A - EUAFSPsstgp™ o, ¢

Table 6-29 Sharpness and Smoothness Process Register

Mnemonic Address R/W |Bits [Description Default
Sharpness value (0~127)

R_UNSHARP_VAL 0x09B[6:0] | RW | 7 |0x00: Least sharpness Ox7F
0x7F: Most sharpness
Sharpness Enable

R_UNSHARP_EN 0x09B[7] RW | 1 |0: Disable 1
1: Enable

R_UNSHARP_THD 0x09C[5:0] | RW | 6 |Sharpness Threshold Value 0x00
Sharpness Filter Type

R_UNSHARP_TYPE 0x09CI6] RW | 1 |0: Type 1 1
1: Type 2

6.21.7 Saturation and Kill Color Process

BIT1628A %} UV Domain Data f#{ Saturation 7! Kill Color [iurgZ! - E A ISPy Bra.

Table 6-30 UV Domain Register

Mnemonic Address R/W

Bits

Description

Default |

R_SAT U 0x09D[7:0] | RW

U Saturation Value
Adjustment range (0.0 ~ 3.98)
0x00=0.0, 0x40=1.0, OxFF=3.98

0x55

R_SAT V OX09E[7:0] | RW

V Saturation Value
Adjustment range (0.0 ~ 3.98)
0x00=0.0, 0x40=1.0, 0xFF=1.9843

0x55

R_SAT_MODE OX09F[0] | RW

V Saturation Value reference with
R_SAT U

0: Disable

1: Simultaneously adjust
R_SAT_U and R_SAT_V (From
R_SAT_U)

R_KILL_COLOR 0x09F[1] | RW

Control Kill Color enable

0: Disable

1: Enable

R_KILL_COLOR_THD  |0x09F[6:2] | RW

Auto Kill Color when below Threshold
Value
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6.21.8 Chroma Transient Improvement (CTI)
BIT1628A f#{f Chroma Transient Improvement (CTI) - /¢ Register Fi&# Table 6-31

Table 6-31 Chroma Transient Improvement Register

Mnemonic Address R/W |Bits|Description Default

R _CTI_GA 0x0A0[1:0] | RW | 2 |CTI Gain Value 00

R _CTI_LI 0x0A0[3:2] | RW | 2 |CTI Limit Value 10
CTI Factor1 Select

R_CTI_NEW 0x0AO0[4] RW | 1 |0: Type 1 0
1: Type 2
CTI Factor2 Select

R_CTI_NEW2 0x0AO0I[5] RW | 1 |0: Type 1 0
1: Type 2
CTl CMO Mode Enable

R_CTI_CMO 0x0AO0[6] RW | 1 |0: Disable 0
1: Enable
CTI Enable

R_CTI_EN 0x0AO0[7] RW | 1 |0: Disable 1
1: Enable

R _CTI_CMO_VAL 0x0A1[3:0] | RW | 4 |CTI CMO Mode Threshold Value 0x4
CTI Process refer U Channel

R_CTI_USEL 0xA1[4] RW | 1 |0: Disable 1
1: Enable
CTI Process refer V Channel

R_CTI_VSEL 0xA1[5] RW | 1 |0: Disable 1
1: Enable

6.21.9Noise Reduce Filter

BIT1628A f£{ Noise Reduce Filter 5!

i S SERY (R s EUATSEP R B

Table 6-32 Noise reduce Filter Register

Mnemonic Address R/W |Bits [Description Default

R_NR_YTHD 0x0A3[4:0] | RW | 5 Noise .Reduce Filter Threshold Value for Y 0x10
Domain

R_NR_YSEL 0x0A3[6:5] | RW | 2 |Noise Reduce Filter Select for Y Domain 00
Noise Reduce Filter Enable for Y Domain

R_NR_YEN 0x0A3[7] RW | 1 |0: Disable 0
1: Enable

R_NR_UVTHD O0XOA4[4:0] | RW | 5 Noise .Reduce Filter Threshold Value for UV 0x00
Domain

R _NR UVSEL 0x0A4[6:5] | RW | 2 |Noise Reduce Filter Select for UV Domain 00
Noise Reduce Filter Enable for UV Domain

R_NR_UVEN 0x0A4[7] RW | 1 |0: Disable 0
1: Enable

R_NR_UVTHD_MAX 0x0A5[7:2] | RW | 6 gzlnsqzil:educe Max Threshold Value for UV 0x18

6.21.10 Double Buffer

BIT1628A 7 Image Enhance adjustment $<{# Double Buffer Register i {# %ﬁfﬁﬁ'ﬁ»{r’ﬁ%ﬁﬂfRegister
N ) B MFIRE LR SE B, AFIRES i 2,
fi'I'} fit-Parallel update > £ ﬁ'ﬁ}ajﬁ#ﬁﬁ% 54 ﬁ'ﬁﬁr‘%¥ Register ﬁ% 54
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To,
VSYN ]
C O
R_LOAD_EN f

Register Table Double Buffer Regs

) DI DO p DI DOt

MUX LOAD

R_LOAD_TYPE

Figure 6-16 Double Buffer Function

Table 6-33 Double Buffer Register

Mnemonic Address |R/W |Bits |Description Default
Double Buffer Load Enable

R_LOAD_EN 0x0A5[7] | RW | 1 |0: Nothing 0
1: Load

R_LOAD_TYPE 0x0A5[6] | RW | 1 |0: Immediately 0

Double Buffer Register Update Type

1: Control by R_ LOAD_EN

6.22

Video Decoder

6.22.1Video Decoder Feature

One 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 for all standards (crystal value could adjust)

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

Hue control on-chip

Multi-standard VBI-data slicer decoding closed caption

MV copy protection detection
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6.22.2 Video Decoder Architectures

v |

. » VD _HSYNC
PLL Synchronize Process | > VD VSYNC
SRC - > VD
Detect T
_>| Data Slicer
\d
> outh > D =» Luminance Process 19| Tmage —>» VD_YOUT
CVBSIN AFE a Comb Post =3 VD UOUT
Control Filt Processor
> | CHter > —>» VD_VOUT
» » Chroma Process 4 -

\A 4
AGC

ACC

Figure 6-17 Video Decoder Block Diagram

6.22.3Comb Filter Process
BIT1628A Video Decoder f#{f NTSC 3-Line #! PAL 5-Line fi¥ Adaptive Comb Filter % {it" Y/C 5}
BE > HAHRHR G =Y N &

Table 6-34 Comb filter process Register
Mnemonic Address R/W|Bits|Description Default
R_COMBY_EN 0x0A6[7:0] RW| 8 |[COMB Y Enable OxFF
COMB C Enable
[0]: PAL/PAL-60
[1]: PAL_N
[2]: SECAM
R_COMBC_EN 0x0A7[7:0] RW| 8 |[[3]: PAL_ M OXFF
[4]: NTSC_4.43 50Hz
[5]: NTSC_M/NTSC_J
[6]: NTSC_4.43 60Hz
[7]: Black & White

R_COMBY_VAL 0x0A8[3:0] RW| 4 |COMBY factor OxF

R_COMBC_VAL 0x0A8[7:4] RW| 4 |[COMB C factor OxF
COMB Phase Select

R_COMB_PSEL 0x0A9[0] RW | 1 |0: Manual(refer R_COMB_PHASE) 0
1: Auto
COMB Phase Select

R_COMB_PHASE 0x0A9[1] RW| 1 |0: 0-90-180-270-0 1
1: 0-180-0
COMB VTRC Mode enable

R _COMB_VTRC 0x0A9[2] RW /| 1 |0: Disable 1
1: Enable

R_COMBY_SEL 0x0A9[7:5] RW| 3 [COMBY factor 000

a
34 BITEK

This is an ONE-TIME copy. Updates will not be provided. DOC.NO. : W-DS-0087



BIT1628A

6.22.4Luminance Process

10-Bit Digital Video Decoder with OSD

BandPas
— s - Ape;ture e Coring 1 4
Filter 1
Path
VIN=— Te Auto Blacklevel ! Dela e YOUT
Filter y
BandPas
s o Ape;ture L Coring 2 |
Filter 2

Figure 6-18 Luminance process block

Table 6-35 Luminance Process Register

Mnemonic Address

R/W |Bits

Description

Default

R VD _BLACKLEVEL

Ox0AA[7:0]| RW | 8

Black Level Value

0x00

R_BPASS_SEL1

OXOAB[1:0]| RW | 2

Band Pass 1 Frequency Select

00: Frequency 1

01: Frequency 2

00

10: Frequency 3

11: Frequency 4

R_COR_SEL1

O0x0AB[3:2]| RW | 2

Coring 1 circuit amplitude value

00: Coring factor 1

01: Coring factor 2

00

10: Coring factor 3

11: Coring factor 4

R_APER_SEL1

O0X0AB[5:4]| RW | 2

Aperture 1 Factor

00: 0

01:0.25

00

10: 0.5

11:1.0

R_APER_TYPE1 0xOABI6]

RW | 1

Aperture 1 Type

0: Minus

1: Plus

R_APER_EN1 0x0AB[7]

RW | 1

Aperture 1 Enable

0: Disable

1: Enable

R_BPASS_SEL2

OXOAC[1:0]| RW | 2

Band Pass 2 Frequency Select

00: Frequency 1

01: Frequency 2

00

10: Frequency 3

11: Frequency 4

R_COR_SEL2

0x0AC[3:2]| RW | 2

Coring 2 circuit amplitude value

00: Coring factor 1

01: Coring factor 2

00

10: Coring factor 3

11: Coring factor 4

R_APER_SEL2

0X0AC[5:4]| RW | 2

Aperture 2 Factor

00

00:0

01:0.25

10: 0.5

This is an ONE-TIME copy. Updates will not be provided.
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11:1.0

R_APER_TYPE2

0X0AC[6]

RwW

Aperture 2 Type

0: Minus

1: Plus

R_APER_EN2

0x0ACI[7]

RwW

Aperture 2 Enable

0: Disable

1: Enable

R_YDEL

0x0AD[3:0]

RwW

Y Data Path Delay

1111: Delay 16 Clocks

1000: Delay 0 Clock

0x8

0000: Delay -15 Clocks

R_LUMA DITHER

0X0ADI[5:4]

RwW

Y Dither Process

00: Disable Dither

01: 8 Bits Dither

00

10: 7 Bits Dither

11: 6 Bits Dither

R_PREF_EN

0x0AD[7]

RwW

Luma Pre-Filter Enable

0: Disable

1: Enable

R_LUMA_COMP_AUTO

OXOAEJ0]

RW

Auto Black Level Compensate

0: Disable ( refer R_LUMA_COMP)

1: Enable

R_LUMA_COMP

OXOAE[1]

RwW

Black Level Compensate enable

0: Disable

1: Enable

R_BLACKLEVEL_UPDATE

OXOAE[4]

RwW

Black Level update enable

0: Disable (keep old value)

1:Enable

R_BLACKLEVEL_AUTO

OXOAE[5]

RwW

Auto Black Level tracker

0: Disable

1: Enable

This is an ONE-TIME copy. Updates will not be provided.
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6.22.5Synchronization Process
Synchronization Process Block ¢ Y/C 55 &[4 Luminance EIfJ%#?HI » Sy EEREL HSYNC #1 VSYNC

IRt

Reference
SYNC .| PHASE | Reference
LUMA=" siicer ’ DETECTOR Gg:fa'ior > Clock
; » HSYNC
Vertical COUNTER
Processor » VSYNC

Figure 6-19 Synchronization Process

Table 6-36 Synchronization process Register

Mnemonic Address R/W | bit Description Default
R_SYNC_IDEL 0x0AF[7:0] RW | 8 |Horizontal increment delay 0x97
R_SYNC_HSYS 0x0BO[7:0] RW | 8 |Horizontal Sync Start 0x00
R_SYNC_HCS 0x0B1[7:0] RW | 8 |Clamp Signal Start 0x00
R_SYNC_HSS 0x0B2[7:0] RW | 8 |Horizontal Delay OxFF
R _BGPU_POINT_N |0x0B3[5:0] RW | 6 |Burst Start point for 60Hz Signal 0x0D
R _BGPU_POINT_P |0x0B4[5:0] RW | 6 |Burst Start point for 50Hz Signal 0x0D
R_SLICER THD 0x0B5[7:0] RW | 8 |Sync-Slicer Threshold 0x00

Vsync Noise Reduction Mode
00: Normal Mode
R_VNOISE_MODE |0x0B6[1:0] RW | 2 |01: Fast Mode 00
10: Free-run Mode
11: Bypass Mode

VCR Mode Enable

R_VTRC 0x0B6[2] RW | 1 |0: Disable 0
1: Enable
Auto VCR Mode
R_AUTO_VTRC 0x0B6[3] RW | 1 |0: Disable 1
1: Enable
R_FIDT_THD 0x0B6[7:4] RW | 4 |50/60Hz Detection Threshold 0x8
R _SYNC _ LPADJ 0x0B7[1:0] RW | 2 |Loop filter tracker speed 00
R_SYNC PDGAIN 0x0B7[3:2] RW | 2 |Loop filter Phase tracker factor 00
R_SYNC_LPLMT 0x0B7[4] RW | 1 |Loop filter Phase adjustment speed 1

PLL Free-run Mode Enable
00: Free-run on 23.928MHz
R_SYNC_HPLL 0x0B7[6:5] RW | 2 |01: Disable (Normal) 01
10: Free-run on 27MHz

11: Free-run on 30.07MHz

Chroma Tarp Filter enable

R_SYNC_CHT_EN 0x0B7[7] RW | 1 |0: Disable 1
1: enable
R DTO REF {Ox0BA[1:0],0x0B9[7:0],0x0B8[7:0]}|RW |18 |DTO reference frequency 0x11940
Comb line buffer timing Delay
R_SYNC _DLY 0x0BA[7] RW (1 |0: Disable 1
1: Enable
R_SYNC_CDEL {OxO0BA[6],0x0BB[7:0]} RW | 9 |Horizontal increment delay for chroma 0x97
a
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6.22.6Chroma Process

SECAM
Processing
Anti- Low-Pass Chroma-Gain y| Comb = UOUT
CIN= Filter ) Demodulator = Filter — Processing "|  Filter =) VOUT
Sub-Carrier Color Color
Generator Standard Standard
Detector tandar

Figure 6-20 Chroma Process Function Block

Table 6-37 Chroma Process Register

Mnemonic Address R/W | Bits |Description Default
R_CHROMA_CNT {0x0BC[2:0],0x0BD[7:0]}| RW | 11 |Chroma shift count 000
R _STD_SECAM_EN 0x0BC[3] RW| 1 |SECAM Standard Enable 1
R _STD_PALM_EN 0x0BC[4] RW | 1 |PAL-M Standard Enable 1
R_STD_PALN_EN 0x0BC[5] RW | 1 |PAL-N Standard Enable 1
R_STD_NTSC4_60_EN 0x0BC[6] RW| 1 |NTSC4.43MHz 60Hz Standard Enable 1

NTSC4.43MHz 50Hz Standard Enable
R_STD_NTSC4_50_EN 0x0BC[7] RW | 1 |0: Disable 1

1: Enable

Chroma Fixed-Gain Value

) 000000: Minimum gain (0.25)

R_CHROMA_GAIN 0x0BE[6:0] RW| 7 010000: Normal gain (1.0) 0x20

111111: Maximum gain (3.5)

Chroma Gain Type Select
R_CHROMA_GAIN_SEL [0xOBE[7] RW | 1 |0: Auto-Gain 0

1: Fixed-Gain (Defined on 0x609[6:0])
R_GAIN_CTL_VALUE 0x0C1[1:0],0x0BF[7:0] |RW | 10 |Chroma Gain Reference value 0x1CO

R_GAIN_SECAM_VALUE |0x0C1[3:2],0x0C0O[7:0] |RW | 10 |SECAM Chroma Gain Reference Value | 0x152
Auto Chroma Gain Loop Filter
00: Slow time constant

R_GAIN_CTRL_SPEED 0x0C1[5:4] RW | 2 |01: Medium time constant 10

10: Fast time constant

11: Frozen

SECAM Cross Color Reduction
R_SCXR 0x0C1[7] RW| 1 |0: Disable 0

1: Enable
R_THRESHOLD_SECAM |0x0C2[7:0] RW | 8 |Color Killer Threshold for SECAM OxFF
R_THRESHOLD_QAM 0x0C3[7:0] RW | 8 |Color Killer Threshold for PAL and NTSC | 0x80
R_SECAM_SENSITIVE 0x0C4[7:0] RW | 8 |SECAM switch sensitive level 0x40
R_PAL_SENSITIVE 0x0C5[7:0] RW | 8 |PAL switch sensitive level 0x50
R_STD_OFFO00 0x0C6[7:0] RW | 8 |Burst Freq. offset for 3.57MHz 0x00
R STD OFFO01 0x0C7[7:0] RW | 8 |Burst Freq. offset for 4.2MHz 0x00
R _STD OFF10 0x0C8[7:0] RW | 8 |Burst Freq. offset for 4.43MHz 0x00
R_CHROMA HUE 0x0C9[7:0] RW | 8 |Chroma HUE Value 0x00
R_CHROMA_LPPI1 0x0CA[1:0] RW | 2 |Chroma Low Pass Filter Factor 1 01
R_CHROMA_LPPI2 0x0CA[3:2] RW | 2 |Chroma Low Pass Filter Factor 2 11
R_SQP_LMT 0x0CA [4] RW | 1 |Sub-Carrier Frequency Select 0

0: Type 1

a
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1: Type 2

R _SQP _LPPI

0XOCA[6:5]

RW

Sub-Carrier Phase Detection factor 1

01

R_SQP_SPUP

0xOCA[7]

RW

1 |Sub-Carrier Phase Detection factor 2

R_COMPENSATE_SEL

0X0CB[0]

RW

Burst tracker Mode

1 |0: Frequency Mode

1: Phase Mode

R_STD_CKILL

0xOCB[1]

RW

Auto Color Kill From Color Detection

1 |0: Disable

1: Enable(Auto kill from color detection)

R_CHROMA_PHASE

0x0CB[2]

RW

Chroma Phase Detection Mode

1 |0: Mode 1

1: Mode 2

R_SECAM_GAINDIS

0XOCBI[3]

RW

SECAM Gain Disable tracker

1 |0: Disable

1: Enable

R_CDV_SEL

0xOCB[4]

RW

TV / VCR Mode Select

1 |0: Mode 1

1: Mode 2

R_CHROMA_RCF_EN

0xOCB[5]

RW

Re-Comb Filter Enable

1 |0: Disable

1: Enable

6.22.7AGC and ACC Process
BIT1628A #i{li AGC (Auto Gain Control)ﬁjﬁtjﬁgt’ﬁju Analog PGA firfiif#t -6db~ O0db - 6db 1 12db
P47E[Y Gain value » Digital PGA il +18db ~ -18db Linear Digital PGA » »}#{li ACC (Auto Clamp

Control)ﬁfﬁtflﬂt’ﬂjﬂ Analog Clamp # Digital Clamp - AGC » ACC pfjjcgt‘ﬁjup’ I'Ellﬁﬁi“
P08 o (U FORE BT B (FEROIR SR T ST YR
RV W

@#F%Fﬁ -l

’4\:@ o ﬁ[ﬁ%ﬁuq\

ﬁ’aﬁ%ﬁ'ﬁ%%* Bt - ﬁlﬁéfﬁiﬁ@ Register &,
Digitize

*

!

|

|

| Clamp Level

| AANNNL e

| VU

|

!

0| _________________________ S A i — m
e
R_SYNC_HSY
S
GAIN ~—
Clamp Pl
R_SYNC_%S
Figure 6-21 AGC and Clamp pulse
Table 6-38 AGC Control Register
Mnemonic Address R/W| Bits |Description Default
R_ACLAMP_SPEED_M 0x0CCJ7:6] RW| 2 |Analog Clamp Tracker Speed Mode
00: Manual Mode refer R_ACLAMP_SPEED
01: Auto Slow Mode
a
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10: Auto medium Mode
11: Auto Fast Mode

R_ACLAMP1_LEVEL 0x0CE[7:0] RW| 8 |Analog Clamp 1 Level 0x80

R_ACLAMP1_THD 0x0CF[1:0] RW| 2 |Analog Clamp 1 Threshold 01
Channel AIN11 Clamp select

R_UPDN11_SEL 0x0CF[2] RW| 1 |0: Aclamp1 1
1: Aclamp?2
Channel AIN12 Clamp select

R_UPDN12_SEL 0x0CF[3] RW| 1 |0: Aclamp1 0
1: Aclamp2
Analog Clamp 1 Enable

R_ACLAMP1_EN 0x0CFI[7] RW| 1 |0: Disable (turn off Analog Clamp) 1
1: Enable

R_ACLAMP2_|LEVEL 0x0DO[7:0] RW| 8 |Analog Clamp 2 Level 0x44

R_ACLAMP2_THD 0x0D1[1:0] RW| 2 |Analog Clamp 2 Threshold 01
Channel AIN2 Clamp select

R_UPDN2_SEL 0x0D1[2] RW| 1 |0: Aclamp1 1
1: Aclamp?2
Analog Clamp 2 Enable

R_ACLAMP2_EN 0x0D1[7] RW/| 1 |0: Disable (turn off Analog Clamp) 1
1: Enable

R _AGC _UPPER 0x0D2[7:0] RW/| 8 |Analog Gain tracker High limit 0x35

R AGC LOWER 0x0D3[7:0] RW/| 8 |Analog Gain tracker Low limit 0x2B
Analog Gain tracker start value
00: -6 db (x0.5)

R_AAGC_VALUE 0x0D4[1:0] RW| 2 |01:0db (x1) 10
10: 6 db (x2)
11: 12 db (x4)
Analog GAIN 1 select

R_AGC1_SEL 0x0D4[2] RW| 1 |0: From Fixed Gain 0
1: From Auto tracker Gain
Analog GAIN 2 select

R_AGC2_SEL 0x0D4[3] RW| 1 |0: From Fixed Gain 1
1: From Auto tracker Gain
Analog Gain tracker Hold

R_AAGC_HOLD 0x0D4[6] RW| 1 |0: Disable 0
1: Enable
Analog Gain tracker Enable

R_AAGC_EN 0x0DA4[7] RW| 1 |0: Disable 1
1: Enable

R_GAIN1_VAL[1:0] 0x0D5[1:0] RW| 2 |Analog Fixed Gain 1 Value 01
Analog Gain 1 Select

R_GAIN1_SEL 0x0D5[3] RW| 1 |0: Fixed Gain (refer R_GAIN1_VAL) 0
1: Auto Gain (refer auto tracker gain value)

R_GAIN2_VAL[1:0] 0x0D5[5:4] RW| 2 |Analog Fixed Gain 2 Value 01
Analog Gain 2 Select

R_GAIN2_SEL 0x0D5[7] RW| 1 |0: Fixed Gain (refer R_GAIN2_VAL) 0
1: Auto Gain (refer auto tracker gain value)

R DCLAMP11_LEVEL 0x0D7[1:0],0x0D6[7:0] |[RW| 10 |Digital Clamp 11 Level 0x19A

R DCLAMP11_THD 0x0D7[3:2] RW/| 2 |Digital Clamp 11 Threshold 01
Digital Clamp 11 Value Select

R_DCLAMP11_SEL 0x0D7[4] RW| 1 |0: from Digital Clamp 11 tracker value 1
1: from Digital Clamp 2 tracker value

R_DCLAMP11_HOLD 0x0D7[6] RW| 1 |Digital Clamp 11 tracker Hold 0

a
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0: Disable

1: Enable

R_DLCMPA11_EN

0x0D7[7]

RwW

Digital Clamp 11 Enable

0: Disable

1: Enable ( auto tracker)

R_DCLAMP12_LEVEL

0x0D9[1:0],0x0D8[7:0]

RW

Digital Clamp 12 Level

0x19A

R_DCLAMP12_THD

0x0D9[3:2]

RW

Digital Clamp 12 Threshold

01

R_DCLAMP12_SEL

0x0D9[4]

RW

Digital Clamp 12 Value Select

0: from Digital Clamp 12 tracker value

1: from Digital Clamp 2 tracker value

R_DCLAMP12_HOLD

0x0D9[6]

RwW

Digital Clamp 12 tracer Hold

0: Disable

1: Enable

R_DLCMPA12_EN

0x0D9[7]

RwW

Digital Clamp 12 Enable

0: Disable

1: Enable ( auto tracker)

R_DCLAMP2_LEVEL

0x0DB[1:0],0x0DA[7:0]

RW

Digital Clamp 2 Level

0x070

R_DCLAMP2_THD

0xODB[3:2]

RW

Digital Clamp 2 Threshold

01

R_DCLAMP_STABLE_VS

0x0DB[4]

RW

Stable control VSYNC Mode for Digital Clamp

0: Disable

1: Enable

R_DCLAMP_STABLE_EN

0x0DB[5]

RW

Stable control for Digital Clamp

0: Disable

1: Enable

R_DCLAMP2_HOLD

0x0DBI[6]

RW

Digital Clamp 2 tracer Hold

0: Disable

1: Enable

R_DCLAMP2_EN

0x0DB[7]

RwW

Digital Clamp 2 Enable

0: Disable

1: Enable ( auto tracer)

R_DCLAMP2_DIFF_THD
R_DGAIN1_VAL

0x0DCJ7:0]
0x0DF[1:0],0x0DDI[7:0]

RW
RW

Digital Clamp Stable Mode difference threshold
Digital Gain 1 Fixed Value

0x000

R_DGAIN1_SEL

O0XODFI[3]

RW

Digital Gain 1 Select

0: Fixed gain ( refer R_DGAIN1_VAL)

1: Auto gain

R_DGAIN2_VAL

0xODF[5:4],0x0DE[7:0]

RW

10

Digital Gain 2 Fixed Value

0x000

R_DGAIN2_SEL

0XODF[7]

RW

Digital Gain 2 Select

0: Fixed gain ( refer R_DGAIN2_VAL)

1: Auto gain

R _DAGC_LEVEL

O0XOE 1[1:0],0xE0[7:0]

RW

10

Digital Gain Tracer Level

0x06E

R_DAGC_SPEED

O0XE1[3:2]

RwW

Digital Gain Tracer Speed

00: Fixed 1

01: Fixed 2

10: Auto Slow Mode

11: Auto Fast Mode

R_DAGC_STABLE_VS

OXOE1[4]

RW

Stable control VSYNC Mode for Digital Gain

0: Disable

1: Enable

R_DAGC_STABLE_EN

O0XOE1[5]

RW

Stable control for Digital Gain

0: Disable

1: Enable

R_DAGC_HOLD

OXOE1[6]

RwW

Digital Gain Tracer Hold

0: Disable

1: Enable

R_DAGC_EN

0XOE1[7]

RW

Digital Gain Tracer Enable

This is an ONE-TIME copy. Updates will not be provided.
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0: Disable
1: Enable
R_DAGC_DIFF_THD 0x0E2[3:0] RW/| 4 |Digital Gain Stable Mode difference threshold | 0100
R_N_OVER1 0x0CDI[3:0] RW| 4 |Overflow detect Threshold1 For NTSC 0000
R_N_OVER2 0x0CD[7:4] RW| 4 |Overflow detect Threshold2 For NTSC 0000
R _P_OVER1 0x0E3[3:0] RW| 4 |Overflow detect Threshold1 For PAL 0000
R_P_OVER2 O0x0E3[7:4] RW| 4 |Overflow detect Threshold2 For PAL 0000
Overflow detect Threshold Select
R_OVER_SEL 0x0EZ2[6] RW| 1 |0:refer R_N_OVER1 and R_N_OVER?2 0
1: refer R P_OVER1 and R_ P_OVER2
Overflow detect Threshold mode
R_OVER_AUTO O0x0E2[7] RW| 1 |0: Manual refer R_OVER_SEL setting 1
1: Auto Mode
Reference analog Source select
R_ADC_RAW 0xOE8[6] RW| 1 |0: ADC1 1
1: ADC2

6.22.8VBI Data Slicer
BIT1628A {f{# Data Slicer ZJsf= i’ 55 &LV Lines » Even/Odd » /#5116 Bits [i data » = =
2 Interrupt % Register ${#f MCU [t 585E > HREFY Register 5z ¥H ™ 4 o

Table 6-39 VBI data slicer Process Register
Mnemonic Address  |R/W |Bits|Description Default
R_DATA_SLICER_THD Ox0E4[7:0]| RW | 8 |Data slicer High/Low threshold 0x26
R _DATA_SLICER START |0xOE5[7:0]| RW | 8 |Data slicer start point 0x99
R _DATA_SLICER LINE_E |0xOE6[5:0]| RW | 6 |Data slicer line select for even field 0x11
Data slicer enable for even field
R_DATA_SLICER_EN_E OxOE6[7] |RW | 1 |0: disable 1
0: enable
R_DATA_SLICER_LINE_O |0xOE7[5:0]| RW | 6 |Data slicer line select for odd field 0x10
Data slicer enable for odd field
R_DATA_SLICER_EN_O OxOE7[7] |RW /| 1 |0: disable 1
0: enable
R_CC_DATA1_EVEN 0x1C1[7:0]| R | 8 |Data Slicer First Byte for EVEN Field -
R_CC_DATA2 _EVEN 0x1C2[7:0]| R | 8 |Data Slicer Second Byte for EVEN Field -
R_CC_DATA1_ODD 0x1C3[7:0]| R | 8 |Data Slicer First Byte for ODD Field -
R _CC_DATA2 ODD 0x1C4[7:0]| R | 8 |Data Slicer Second Byte for ODD Field -
R CC ERROR 0x1C5[0] R | 1 |Data Slicer Error -
R _CC_INT 0x1C5[1] R | 1 |Data Slicer Interrupt -

6.22.9Source Detection
BIT1628A {1 Source Detection ElfJﬁJ-F'J‘ZFIJJ‘J Elgﬁl’mﬂu AIN11 ~AIN12 #1AIN2 fﬁ‘?{ﬁ" “EJ fﬁ%ﬁlfﬁz (>
[ERAIEYAH BUEAS L Interrupt FR6H ZAR 1Y) HIREPY Register g5 H ™ 4 o

Table 6-40 source detection Process Register

Mnemonic Address  |R/W |Bits|Description Default

R_ADC11_THD OxOE8[1:0]| RW | 2 |Signal detection threshold for AIN11 00

R_ADC12_THD O0xOE8[3:2] | RW | 2 |Signal detection threshold for AIN12 00

R_ADC2_THD 0xO0E8[5:4] | RW | 2 |Signal detection threshold for AIN2 00
ADC11/ ADC12 Split Enable

R_ADC_SPLIT OxOE8[7] |RW | 1 |0: Disable 1
1: Enable

R _ADC11_DET O 0x1CO0[0] R | 1 [Source detection result for AIN11 -

R ADC12 DET O 0x1CO[1] R | 1 [Source detection result for AIN12 -
Source detection result for AIN2

R_ADC2 DET O 0x1C0[2] R | 1 |0: No signal toggle -
1: Signal toggle
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6.22.10 AFE and PLL Control
BIT1628A ' i AFE (Analog Front End) FFiEs28p s MR EFis ¥ 4 o
Table 6-41 ADC Control Register

Mnemonic Address R/W| Bits |Description Default
R_AFE_CS Ox0E9[1:0] |RW| 2 |AFE Clamp current 00
R_AFE_CTRPH O0x0E9[3:2] |RW | 2 |AFE Phase Non-overlap time 00
R_AFE_CTRIB O0xOE9[6:4] |RW /| 3 |AFE Bias current control 000
R_AFE_SH2VCM 0x0E9[7] RW | 1 |AFE Internal shortcut on both PGA 0
R_AFE_ENIB 0x0EAJ[0] RW | 1 |AFE Bias current enable 1
R_AFE_ENREF O0x0EA[1] RW | 1 |AFE Reference Generator enable 1
R_AFE_ENVBG 0x0EA[2] RW | 1 |AFE Bandgap Generator enable 1

R _AFE_ENVCM Ox0EA[3] RW| 1 |AFE common mode voltage Generator enable 1

Power Down Input for ADC1
R_AFE_ENAY OxOEA[4] RW| 1 |0: Power Down 1
1: Normal Operation

Power Down Input for ADC 2

R_AFE_ENAC OxOEAJ[5] RW| 1 |0: Power Down 1
1: Normal Operation

R_AFE_BYP O0xOEA[6] RW| 1 |Bypass PGA for ADC test 0

R_AFE_DEC OXOEA[7] RW !l 1 Control output data decimato.r by 8 or 0
none(dec = 0 : normal operation)
PLL Power on Reset

R_PLL_POR 0x0EBI0] RW| 1 |0: Disable 0
1: Reset
PLL Enable

R_PLL_EAPLL O0xO0EBI[1] RW | 1 |0: Disable 1
1: Enable

R _PLL_ICPO 0x0EBI[2] RW| 1 |PLL Factor 0 0

R _PLL_ICP1 0x0EBI[3] RW| 1 |PLL Factor 1 0
YPbPr Mode CLK675 Polarity

R_POL_YPBPR675 O0x0EBI[4] RW| 1 |0: Normal 0
1: Invert
YPbPr Mode CLK135 Polarity

R_POL_YPBPR135 O0xOEBI[5] RW| 1 |0: Normal 0
1: Invert
Video Clock 27M Polarity

R_CLK27_POL O0xOEBI6] RW| 1 |0: Normal 0
1: Invert
Video Clock 27M Enable

R_CLK27_EN Ox0EBJ[7] RW | 1 |0: Disable 1
1: Enable

[ 3
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6.22.11

Standard setting and detection

BIT1628A Ti' I'J&#1%f PAL - PAL60 - PAL-N - SECAM - PAL-M - NTSC-443-50 - NTSC-M - NTSC-443-60
A1 Black&White %" Color Standard {5 = g5 » M4 gD ~ o FIEbA 1= gh= FEmst - PIRI0R |
Ea= ?ﬁ’ﬁ%‘fﬁi%i%ﬂ%{g o TE'%%%W%W@'L%’%%@T Q%ﬁ' ) ?FEI%%J Register F%{L_H%éﬁ?é Table 6-42

——» VSYNC
VSYNC Synchronize Process
y HSYN
-
50/50H
z
MUX | —R_AUFD
1 0
50/60 Detection
R_FSEL
Figure 6-22 Field type select
50/60Hz
| R_STD_MOD
R_STD_SELO 0] |
R_STD_SELI —1 M T R_STDTAUTO
- | [MUX 1]
Color Standard 0 MUX —— Color Standard
Auto Detection
R_STD SELO——

Figure 6-23 Color Standard select

Table 6-42 Standard Setting and Detection Register

Mnemonic

Address

R/W

Bits

Description

Default

R_FSEL

OXOEE[0]

RwW

Manual 50/60Hz select (R_AUFD=0)

0: 50Hz

1: 60Hz

R_AUFD

OXOEE[1]

RwW

Auto 50/60Hz detection

0: Manual 50/60Hz (Defined on OxOEE[0])

1: Auto 50/60Hz detection

R_STD_AUTO

0x0ED[7]

RwW

Color Standard Detect

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

1: Auto Color Standard

R_STD_MOD

OXOED[3]

RwW

Auto Color Standard Detect Mode Select

0: Semi-Auto Mode

1: Fully-Auto Mode

R_STD_SELO

0XOED[2:0]

RwW

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

101

R_STD_SEL1

0xOED[6:4]

RW

Color Standard Setup for Semi-Auto on 60Hz

101
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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

6.22.12 Input Path Select
BIT1628A Vide'o Decoder EJ@~ A= 10 Bits ADC » ##{if CVBS Flfifﬁgﬁlfﬁ" ) EITE'EFEJ%EI%? ﬁlﬁ%ﬁ'ﬁ%i%
= q\?ﬁ' , ﬁIFﬁ Register I?;'“{L_ﬁ%xf% Table 6-43 -

R_AFE_SEL R_Y_SEL R_YC_EN
02 0 4 | Luma(Y
— ' uma
1 MUX ADC1 —r‘] MUX | MUX e )
AIN12—— 0
COMB J_
Filter
: Lo
0 — 1| Mux _|_1 MUX —— Chro)ma(C
R_Y_SEL R_YC_EN
Figure 6-24 Input path
Table 6-43 Analog Input Path Register
Mnemonic Address |R/W |Bits |Description Default
R_Y_SEL OxOEE[2] | RW | 1 |Reserve, Setto 1 0
R YC_EN OxOEE[3] | RW | 1 |Reserve, Setto 0 0
R_YCBCR_EN OxOEE[4] |RW | 1 |Reserve, Setto 0 0
R_YPBPR_EN OxOEE[5] | RW | 1 |Reserve, Setto 0 0
R_AFE_SEL OxOEE[6] | RW | 1 |Reserve, Setto 1 0

6.22.13 Video Decoder Status Register
BIT1628A Built-in Video Decoder f#{# > ™ %j|| Read Only Register - I'] [fiFi2V BIT1628A [‘Jﬁ[ﬁ Status - ﬁlréj%

Register =¥ ™ % -
Table 6-44 Video Decoder Status Register
Mnemonic Address R/W | Bits |Description Default
DGC into Stable Mode
R_DAGC_STABLE_O 0x1AF[0] R 1 |0: Tracker Mode -

1: Stable Mode

DGC into VSYNC Stable Mode
R_DAGC_STABLE_VS_O |0x1AF[1] R 1 |0: Tracker Mode -
1: Stable Mode

DCLAMP into Stable Mode
R_DCLAMP_STABLE_O 0x1AF[2] R 1 |0: Tracker Mode -
1: Stable Mode

DCLAMP into VSYNC Stable Mode
Ox1AF[3] R 1 |0: Tracker Mode -
1: Stable Mode

R_DCLAMP_STABLE_VS_
0
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R_DGAIN1_O 0x1B2[7:6],0x1B0[7:0] R 10 |Digital AGC1 tracer value
R_DGAIN2_O 0x1B2[5:4],0x1B1[7:0] R 10 |Digital AGC2 tracer value
R_AGAIN1_O 0x1B2[3:2] R 2 |Analog ACG1 tracer value
R_AGAIN2_O 0x1B2[1:0] R 2 |Analog AGC2 tracer value
R_DCLAMP11_O 0x1B4[7:0],0x1B3[7:0] R 16 |Digital Clamp 11 tracer value
R_DCLAMP12_O 0x1B6[7:0],0x1B5[7:0] R 16 |Digital Clamp 12 tracer value
R_DCLAMP2_O 0x1B8[7:0],0x1B7[7:0] R 16 |Digital Clamp 2 tracer value
R_STD_GAINOUT_O 0x1BBJ[7:4],0x1B9[7:0] R 12 |Chroma GAIN tracer value
R _STD PHASEOUT O 0x1BB[2:0],0x1BA[7:0] R 11 |Chroma Burst Phase tracer value

Color detection result
R _COLORDET_O 0x1BBJ[3] R 1 |0: no color or low color

1: color source

Color Standard Detection Result

000: PAL

001: PAL_N

010: SECAM
R_STD_MODE_O 0x1BC[2:0] R 3 |011: PAL_M

100: NTSC_4.43_50Hz

101: NTSC_M/NTSC_J

110: NTSC_4.43_60Hz

111: B&W

50/60Hz detection
R_FIDT_O 0x1BC[3] R 1 ]0: 50Hz

1: 60Hz

Color Burst Detection

00: 3.57MHz
R_STD_FREQ 0x1BC[5:4] R 2 |01:4.2MHz

10: 4.3 MHz

11: Non-Standard
R_STD READY_O 0x1BC[6] R 1 |Auto Color Standard Detection Ready
R_SYNC_READY_O 0x1BCJ[7] R 1 |Auto Sync Detection Ready
R_INCCHRO_O 0x1BF[0],0x1BE[7:0],0x1BD[7:0] | R 17 |PLL tracer value

H-LOCK Ready
R HLCK O 0x1BF[2] R 1 |0: Not Ready

1: Ready

Burst Phase detection
R_STD_PHASE 0x1BF[3] R 1 (0:0-180-0

1:0-90-180-270-0
R_SQP_COUNT 0x1BF[7:4] R 4 |Burst phase detection

MV source detection
R_MV_DET_SYNC_O 0x1CO0[4] R 1 |0: Not MV source

1: MV Source

MV source on Chroma
R_MV_DET_CHROMA_O |0x1CO0[5] R 1 |0: Not MV Source

1: MV Source

MV type on Chroma
R_MV_TYPE_CHROMA_O |0x1CO0[6] R 1 |0: Type2

1: Type3

Auto VTRC mode
R_VTRC_I 0x1CO[7] R 1 |0: Non-VTRC mode

1: VTRC mode

6.23 Pad Type Setup
BIT1628A fijt! 1 PAD [i' <1 Tri-State fit!s - [fyf) * (19 PAD i’ #£ |4 [*[ £ Pull-Up or Pull-Down fEfi
éﬂﬁ%%ﬁ'ﬁ}% Register F%{L_ﬁ%‘xﬂgn . o
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Table 6-45 Output Tri-State Control Register
Mnemonic Address R/W | Bits [Description Default
R_ROUT_TRI OxOFE[0] | RW 1 |ROUT Port Tri-State Enable 1
R_GOUT_TRI OxOFE[1] | RW 1 |GOUT Port Tri-State Enable 1
R_BOUT_TRI OxOFE[2] | RW 1 |BOUT Port Tri-State Enable 1
R _TOUT_TRI OxOFE[3] | RW 1 |Reserve, Setto 1 1
R_PWMO_TRI OxOFE[4] | RW 1 |PWMO pin Tri-State Enable 1
R_PWM1_TRI OxOFE[5] | RW 1 |Reserve, Setto 1 1
OCLK Pin Tri-State Enable
R_OCLK_TRI OxOFE[6] | RW 1 1 Tri-State, 0 3Normal 1
Table 6-46 Pad Pull Up or Down Control Register
Mnemonic Address R/W | Bits |Description Default
R_RIN_PD O0xOF1[7:0] | RW 8 |RIN[7:0] Port Pull-Down resistance on/off 0x00
R _RIN_PU O0xO0F2[7:0]]| RW | 8 |RIN[7:0] Port Pull-Up resistance on/off OxFF
R_GIN_PD OxOF3[7:0] | RW | 8 |Reserve, Set to 0x00 0x00
R_GIN_PU OxOF4[7:0] | RW | 8 |Reserve, Set to OxFF OxFF
R_BIN_PD O0xO0F5[7:0] | RW 8 |Reserve, Set to 0x00 0x00
R_BIN_PU O0x0F6[7:0] | RW 8 |Reserve, Set to OxFF OxFF
R_HSYNC_PD O0x0F7[4] RW 1 |HSYNC Port Pull-Down resistance on/off 0
R HSYNC PU 0x0F7[5] RW 1 |HSYNC Port Pull-Up resistance on/off 1
R _ VSYNC PD 0x0F7[6] RW 1 |VSYNC Port Pull-Down resistance on/off 0
VSYNC Port Pull-Up resistance on/off
R_VSYNC_PU OxOF7[7] RW 1 19 on. 0 Doff 1
6.24 Multi-Function Pad
BIT1628A [ [#l#ifH 3 7 (=814 £ {1} Register F: 254+ %
Table 6-47 Multi-Function Pad Register
Mnemonic Address | R/W |Bits |Description Default
Output Mode Select
00: Digital Panel Interface
R_OUT_MODE OxOF7[1:0] | RW | 2 |01: Reserve, Don’t use 00
10: Serial-RGB Interface
11: ITUB56 Interface
PWM 0 Output Function Select
R_PWMO_OUT OxOF7[2] | RW | 1 |0: PWMO 0
1: Power PWMO
R PWM1_OUT OxOF7[3] | RW | 1 |Reserve, Setto0 0
R _TOUT2 MFP_EN | Ox1D5[0] | RW | 1 |Reserve, Setto 0 0
R_TOUT2_MFP_SEL| 0x1D5[1] | RW | 1 |Reserve, Setto 0 0
R _BIN1_MFP_EN 0x1D5[2] | RW | 1 |Reserve, Setto 0 0
R_BIN1_MFP_SEL | 0x1D5[3] | RW | 1 |Reserve, Setto 0 0
R_VSYNC_MFP_EN | 0x1D5[4] | RW | 1 |Reserve, Setto 0 0
R_VSYNC_MFP_SEL| Ox1D5[5] | RW | 1 |Reserve, Setto 0 0

6.25 GPO (General Purpose Output) Function
BIT1628A [ [\t # 8 fli! GPO Register control fidji!: ~ £ i 73 jf|[#/5[}% High Level - Low Level ! Tri-State =

ARG - 3111

egister Ft 7% ¥ Table 6-48 -

This is an ONE-TIME copy. Updates will not be provided.

Table 6-48 General Purpose Output Register
Mnemonic Address | R/W |Bits|Description Default

GPO Port Enable:
R_GPO_SEL OxOFA[7:0] | RW | 8 |0: Disable. 0x00

1: Enable.
R_GPO_TYPE 0xOF9[7:0] | RW | 8 |GPO Port Type: 0x00

[ ]
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0: Normal.

1: Tri-State.
GPO Port Value:
R_GPO_REG OxOF8[7:0] | RW | 8 |0: Low Level. 0x00
1: High Level.

6.26 Special Output Setup

BIT1628A fffi 3 i~ Special Output Pads (RTS0(Pin30) - RTS1(Pin 31)#1 RTS2 (Pin 32)) - fi'7%f1 Register

53 WIER A oS o IR Register W A2 H N R o
Table 6-49 Standard Setting and Detection Register

Mnemonic Address |R/W |Bits |Description Default
R RTSO SEL 0x0FB[3:0]| RW | 4 |[Special Output Pad 0 Function Select 1111
R RTS1 SEL 0x0FCJ[3:0]| RW | 4 |[Special Output Pad 1 Function Select 1111
Special Output Pad 2 Function Select 1111
RTSO RTS1 RTS2
0000 HSYNC
0001 HREF
0010 VSYNC
0011 VREF
0100 Data Enable
0101 EVEN/ODD
0110 VD_HC | VD_HSY |VD_HLCK
R_RTS2_SEL OxOFDI3:0]) RW | 4 0111 VD_ADC11|VD_ADC12| VD_ADC2 | 1111
1000 MODETYPE
1001 AUTOON
1010 MCU_BREAK
1011 INT1
1100 INTO
1101 PWMO PWM1 PWM2
1110 IR_Send
1111 Tri-State
R_RTS0_POL OxOFB[4] | RW | 1 |Special Output Pad O Polarity 0
R _RTS1_POL 0xOFC[4] | RW | 1 |Special Output Pad 1 Polarity 0
Special Output Pad 2 Polarity
R_RTS2_POL OxOFD[4] |RW | 1 |0: Normal 0
1: invert
a
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6.27 OSD Function
The embedded OSD supports the following features:

©NoOORrWN =

Three OSD Windows
2048x12 prgrammable OSD Memory
Built-in 128 Fixed FONT
Index-based Display RAM Memory Management
Independent zoom ratio x1~x16 for horizontal direction
Independent zoom ratio x1~x16 for vertical direction
Programmable Vertical Direction Line Space
Programmable Horizontal Character Space

9. Fade IN/OUT Effect

10. 16x2 Color Palette Items (512 colors)

11. Blink display Effect
12. Fringe Font Effect
13. Fringe Window Effect

6.27.10SD Windows Function
With the embedded OSD, BIT1628A supports at most 3 OSD windows at the same time; please refer

to Table 6-50 for related registers.

Table 6-50 OSD Windows Register

Mnemonic Address R/W |Bits Description Default
R_OSDO0_X 0x103[5:3], 0x100[7:0] | RW | 11 |OSDO start X position 0x00A
R_OSDO0_Y 0x103[7:6], 0x101[7:0] | RW | 10 |OSDO start Y position 0x00A
R_OSD0O_W 0x104[6:0] RW | 7 |OSDO0 Width (in Characters) 0x00
R OSDO _H 0x105[5:0] RW | 6 |OSDO Height (in Characters) 0x00
R OSD1_X 0x113[5:3], 0x110[7:0] | RW | 11 |OSD1 start X position 0x0D4
R OSD1_Y 0x113[7:6], 0x111[7:0] RW | 10 |OSD1 start Y position 0x00A
R _OSD1_W 0x114[6:0] RW | 7 |OSD1 Width (in Characters) 0xOF
R OSD1 H 0x115[5:0] RW | 6 |OSD1 Height (in Characters) 0x07
R_0OSD2_X 0x123[5:3], 0x120[7:0] | RW | 11 |OSD2 start X position 0x000
R _0OSD2_Y 0x123[7:6], 0x121[7:0] | RW | 10 |OSD2 start Y position 0x000
R OSD2 W 0x124[6:0] RW | 7 |OSD2 Width (in Characters) 0x00
R_OSD2_H 0x125[5:0] RW | 6 |OSD2 Height (in Characters) 0x00

[ 3
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Figure 6-25 OSD Windows Setup

6.27.20SD Memory Mapping
OsD Eﬁﬂ;ﬁ{rﬁf/p Figure 6-25 5.
BIT1628A ' 2048x12 OSD memory *|I'| =5 7 Display - Palette #1 User Font [iu%¥f| - %2V OSD
Memory Fi'I'J3Z [ Interface Address 300h~4FFh - ™ =" 4]l register R_OSD_BANKSEL(0x12F[2:0]) (=%
Index ') & 2V 2048x12 Elfjr%,c‘l']fs;“r\‘%‘g > - Fafy(word)kl 12 bi{s o ﬁﬁ%%ﬁﬂﬂﬁ%ﬂ“ q‘?ﬂ[ o
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| |
i 12 Bits |
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: Display RAM
|
|
| Y _. \
|
|
|
: Programable
|
|
|
: 0SD RAM User Font
: RAM
|
|
|
|
|
|
7C0 e T “Palette RAM
. I ~_Bank0(Option)
7EO Palette RAM
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Figure 6-26 OSD Memory Mapping
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Interface : Interface |

Bank =3 . Bank =4 .

I (300~3FF) | (400~4FF) !

| | |

| | |

L 11 8,7 0,
R_OSD_BANKSEL=0 O?O
Address 00~ FF v oFr |
R_OSD_BANKSEL=1 1?0
Address 077 v e |
R_OSD_BANKSEL=2 2?0
Address00~FF v 2
R_OSD_BANKSEL=3 3?0
Address 00 ~ FF 3FF

Y- A 0SD RAM

R_OSD_BANKSEL=4 :
Address 00~ FF v ar |
R_OSD_BANKSEL=5 5?0
Address 007FF 3 s |
R_OSD_BANKSEL=6 6?0
Addres 0-FF v err
R_OSD_BANKSEL=7 7?0
Addess00°FF ¢ e

6.27.3Display RAM Definition

BIT1628A OSD #R*| Character based [iv ™= &5 » & i Character [ 1 £ 12x16 pixels » #[1 I~
fel & {72 Character » £l gk L5 7 Display RAM [*| - Display RAM Elfﬁfﬁ?“ij[ﬂ ﬁ%ﬁ'fﬁ’? > 53 FL 3 i

i B6~BO E#:[1UE% Font Code » B7 &£ Code Source FII%’{L}Z Fixed Font(ROM)&% User

Font(RAM) - B11~B8 % £% Palette Index -

I

i
| o
— e
| o

|

i

Font Source
0: Fixed Font
1: User Font

Display RAM Bits Define
B11|B10| B9 | B8 | B7 | B6 | BS5 | B4 | B3 | B2 | B1 | BO
! ! ! !
! Palette ! ! !
' Index ! ! Font Code :
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6.27.4Palette RAM Definition
BIT1628A OSD i fff#i{ﬁ;ﬁi Palette Table [=£% Color > Attribute mapping f{i ¥ > BIT1628A {& %

TSR 2 Y Palette Table» I') Window F3H1 &0 Z 5 i M [Bi— ZpY Palette Table- = — {fi Palette Table

i F%{g 16 5 Palettes » [i' 7] H[J%JL Foreground » Background [iu#5H! » B % <1 £ RGB F‘ﬁt} 3 bits -
e -

Palette RAM Bits Define

—_——— - Fringe Enable
.— .~ Foreground Blink Enable

Foreground Fade Enable

_Foreground B _Foreground G _Foreground R
| Color ! | Color ! | Color !

—>» —» ——>»
i i i i i i

Bytel |B11|B10| B9 [ B8 | B7 | B6 | BS | B4 | B3 | B2 | B1 | BO

Byte2 |B11|B10| B9 [ B8 | B7 | B6 | BS | B4 | B3 | B2 | B1 | BO

! ! ! ! ! !
[ [ H—H
|Background B| |Background G| |Background R |
"Color "Colo "Color

Background Fade Enable

—-— Background Blink Enable

——————— — Background Transparent Enable

6.27.5User Font RAM Definition
BIT1628A OSD User Font f&}{ﬁ’ %Zf?nlﬁfl OSD memory & Address 000h F'ﬁji{F’\]J‘J 16 words %]E'ﬂ b ="J

3&’[]?@ 128 f{f# User Font Code- /15> OSD RAM L. Display RAM - Palette RAM 71 User Font # [fil 53 ¢ >
[ =1 User Font [l ™| b IR =38 i 5Hfv Display * Palette RAM Aol igi » Af! Fﬁ%{u‘% G2 T q\?ﬁ'
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OSD
RAM

[

' e Llser Font Cocdke (0)
0F
o

{3 User Font Code 01
i E

TED
—= Llser Font Code TE|
TEF
’-'Il:f‘

i =g Llser Fonr Code 7F
TEE

6.27.6Color Font RAM Definition
BIT1628A OSD User Font i’ I'J 3 #% Color Font iy 2] » f*I'] Window %1 jl;ﬂ;“t 2 Bits(& {3 fﬁ
2] {fit User font Code) or 3 Bits(&J {4 l’ﬁE'JE fi# User font Code) Color Font ¥ » ﬁ'%?&{gﬁ%iﬁ%*

uﬁlo

6.27.70SD Windows Attributes
BIT1628A [i')'] 53 BI5% 3 fi OSD ! phi <L 1 [flf gt -

Table 6-51 OSD Windows Attribute Register
Mnemonic Address R/W |Bits |Description Default
R_OSDO0O_INDEXS {0x103[2:0],0x102[7:0]} |RW |11 |OSDO Display RAM Start index 0x41
OSDO0 Horizontal Character Size
R_OSD0_MULX 0x106[3:0] RW |4 0000: X1, ~ 1111:x16 0000
OSDO Vertical Character Size
R_OSD0_MULY 0x106[7:4] RW |4 0000: X1, ~ 1111:x16 0000
R_OSD0_SPCX 0x107[3:0] RW |4 OSDO0 Horizontal Character space 0000
R_OSD0O_SPCY 0x107[7:4] RW |4 OSDO Vertical Line space 0000
OSDO0 Font Fringe Selection
. bit7:left,up;  bit6:up;  bit5:right,up;
R_OSDO_FRINGE_SEL |0x108[7:0] RW |8 bitd:left: bit3:right: OxFF
bit2:left,down; bit1:down; bit0:right,down;
R _OSDO_FRINGE_R 0x109[2:0] RW |3  |OSDO0 Window Fringe Color R 100
R _OSDO0_FRINGE_G 0x109[6:4] RW |3  |OSDO Window Fringe Color G 010
R _OSDO0O_FRINGE_B 0x10A[2:0] RW |3  |OSDO Window Fringe Color B 001
OSDO0 Palette Bank Select
R_OSDO0O_PATSEL 0x109[7] RW |1 0: Bank0 1
1: Bank1
R_OSD0O_FADE_VAL 0x10A[7:4] RW |4 |OSDO Fade in/out Level 0000
R_OSD0_WX_MIR 0x10BJ0] RW |1 OSDO0 Window Mirror for horizontal 0
R_OSD0_WY_MIR 0x10BJ[1] RW |1 OSDO0 Window Flip 0
OSDO0 Characters Mirror for horizontal
R_OSD0_FX_MIR 0x10BJ[2] RW |1 0: Mirror 1
1: Normal
OSDO0 Characters Mirror for vertical
R _OSDO_FY_MIR 0x10BJ[3] RW |1 0: Normal 0
1: Mirror
a
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OSDO Blink Period (in VSYNC)
3'b000: 1; 3'b001: 2; 3b010: 4;
R_OSDO_BLINK_SEL 0x10B[6:4] RW (3 3b011: 8 3b100:16; 3b101: 32: 000
3'b110:64; 3'b111:128;
OSDO0 Window enable
R_OSDO_EN 0x10BJ[7] RW |1 0: OSD OFF 0
1: OSD ON
R_OSD1_INDEXS {0x113[2:0],0x112[7:0]} |RW |11 |OSD1 Display RAM Start index
OSD1 Horizontal Character Size
R_OSD1_MULX 0x116[3:0] RW |4 0000: X1, ~ 1111:x16 0001
OSD1 Vertical Character Size
R_OSD1_MULY 0x116[7:4] RW |4 0000: x1, ~ 1111:x16 0001
R_OSD1_SPCX 0x117[3:0] RW |4 OSD1 Horizontal Character space 0000
R_OSD1_SPCY 0x117[7:4] RW |4 OSD1 Vertical Line space 0000
OSD1 Font Fringe Selection
. bit7:left,up;  bit6:up;  bit5:right,up;
R _OSD1_FRINGE_SEL |0x118[7:0] RW |8 bitd:left: bit3:ri§ht; 0x00
bit2:left,down; bit1:down; bit0:right,down;
R _OSD1 _FRINGE_R 0x119[2:0] RW |3  |OSD1 Window Fringe Color R 000
R _OSD1_FRINGE_G 0x119[6:4] RW |3  |OSD1 Window Fringe Color G 000
R_OSD1_FRINGE_B 0x11A[2:0] RW |3  |OSD1 Window Fringe Color B 000
OSD1 Palette Bank Select
R_OSD1_PATSEL 0x119[7] RW |1 0: BankO 1
1: Bank1
R_OSD1_FADE_VAL 0x11A[7:4] RW |4 |OSD1 Fade in/out Level 0000
R_0OSD1_WX_MIR 0x11B[0] RW |1 OSD1 Window Mirror for horizontal 0
R_OSD1_WY_MIR 0x11BJ[1] RW |1 OSD1 Window Flip 0
OSD1 Characters Mirror for horizontal
R_OSD1_FX_MIR 0x11B[2] RW |1 0: Mirror 1
1: Normal
OSD1 Characters Mirror for vertical
R _OSD1_FY_MIR 0x11BJ[3] RW |1 0: Normal 0
1: Mirror
OSD1 Blink Period (in VSYNC)
3'b000: 1; 3'b001: 2; 3b010: 4;
R_OSD1_BLINK_SEL 0x11B[6:4] RW |3 3b011: 8 3b100:16; 3b101: 32: 000
3'b110:64; 3'b111:128;
OSD1 Window enable
R_OSD1_EN 0x11B[7] RW |1 0: OSD OFF 0
1: OSD ON
e
R_OSD2_INDEXS {0x123[2:0],0x122[7:0]} |RW |11 |OSD2 Display RAM Start index 0x000
OSD2 Horizontal Character Size
R_0OSD2_MULX 0x126[3:0] RW |4 0000: X1, ~ 1111:x16 0000
OSD2 Vertical Character Size
R_0OSD2_MULY 0x126[7:4] RW |4 0000: x1, ~ 1111:x16 0000
R_0OSD2_SPCX 0x127[3:0] RW |4 |OSD2 Horizontal Character space 0000
R_0OSD2_SPCY 0x127[7:4] RW |4 |OSD2 Vertical Line space 0000
OSD2 Font Fringe Selection
. bit7:left,up;  bit6:up;  bit5:right,up;
R _OSD2 FRINGE_SEL |0x128[7:0] RW |8 bitd:left: bit3:ri§ht; 0x00
bit2:left,down; bit1:down; bit0:right,down;
R _OSD2 FRINGE_R 0x129[2:0] RW |3 |OSD2 Window Fringe Color R 000
R _0OSD2 FRINGE_G 0x129[6:4] RW |3 |OSD2 Window Fringe Color G 000
R _OSD2_FRINGE_B 0x12A[2:0] RW |3 |OSD2 Window Fringe Color B 000
R _OSD2_PATSEL 0x129][7] RW |1 |OSD2 Palette Bank Select 0
[ ]
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0: Bank0
1: Bank1
R_0OSD2_FADE_VAL 0x12A[7:4] RW |4 |OSD2 Fade in/out Level 0000
R_0OSD2_WX_MIR 0x12BJ0] RW |1 |OSD2 Window Mirror for horizontal 0
R_0OSD2_WY_MIR 0x12BJ[1] RW |1 |OSD2 Window Flip 0
OSD2 Characters Mirror for horizontal
R_0SD2_FX_MIR 0x12B[2] RW (1 |0: Mirror 1
1: Normal
OSD2 Characters Mirror for vertical
R _0SD2 FY_MIR 0x12B[3] RW (1 |0: Normal 0
1: Mirror
OSD2 Blink Period (in VSYNC)
) 3'b000: 1; 3'b001: 2; 3'b010: 4;
R_OSD2_BLINK_SEL 0x12B[6:4] RW |3 3b011: 8 3b100:16; 3b101: 32: 000
3'b110:64; 3'b111:128;
OSD2 Window enable
R_OSD2_EN 0x12BJ[7] RW |1 |0: OSD OFF 0
1: OSD ON
R_OSD_COLORFONT 0x12E[6:0] RW |7 |OSD Color font index 0x00
OSD Color Bits
R_OSD_COLORBITS 0x12E[7] RW |1 |0: 2 Bits (4 colors) 0
1: 3 Bits (8 colors)
R_OSD_BANKSEL 0x12F[2:0] RW |3 |OSD Memory Bank Select 000
Display RAM
R_OSDx_INDEXS+1
i R_OSDx_INDEXS =0 R_OSDxX_INDEXS+5
rospx INDExs | “B” | R 0sDx INDEXS+6
w» l R_OSDx W=5 |
1 A\ " 7 "
(KT!! ¢ 4 /
(3 ” x
E Vo116
wprn I
| -
K s AT h
“ 8| J \
« o 1
1ll /
“6|| = \\ |
|
RN
_ |
R_OSDx_SPCY 4_1 |
_____ F————
|
|
|
R_OSDx_SPCX |<—>:
Figure 6-27 OSD Windows Attribute
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6.27.80SD Built-in Fixed Font
BIT1628A =I* & 128 78 OSD F#] » H &y

012345678 9ABCDETF
AT [k [ P

' TeeZzy’ aaa+w- s
01234567889 : ;0=37
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PRAQRERSTUUVWKXYZ ("] 6O
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parstuvwxyzd i il

-~ o w1 = W M = O

Figure 6-28 Fixed FONT
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6.28 EEPROM DMA Mode
BIT1628A [*[3! DMA =il 7 Master Mode(8051) -4 » i 5 il MCU SFSriFs vkl » i
F EEPROM ' [HUw ¥Rl £ 72 = register [*|-*i* =13 EEPROM iy /7 [P uRj v¥R 12 register iy * EEPROM
'] > I Register i . -

Table 6-52 EEPROM DMA Register

Mnemonic Address R/W | Bits |Description Default

R_SERIAL_CKEN_SEL|0x130[6:0] RW | 7 |EEPROM Clock Select 0x1D
EEPROM Type Select

R_EEPROM_TYPE 0x130[7] RW | 1 |0: 24¢16 serial 0
1: 24¢32 serial

R_SPI_OPCODE 0x131[7:0] RW | 8 |SPI Mode OPCODE 0x05

R_DMA_DIN 0x132[7:0] RW | 8 |DMA Single Write mode DATA input 0x00

R _DMA_EADDR 0x135[7:0],0x134[7:0],0x133[7:0]| RW | 24 |DMA EADDR(Storage Address) 0x0000

R_DMA_RADDR 0x137[2:0],0x136[7:0] RW | 10 |DMA RADDR(Register Address) 0x000

R_SPI_ADDR_SEL 0x137[5:4] RW | 2 |SPI Mode ADDR 00
SPI Register Mode enable

R_SPI_MODE 0x137[7] RW | 1 |0: Disable 0
1: Enable

R_DMA_COUNT 0x138[7:0] RW | 8 |DMA transfer Count 0x00
DMA transfer Mode

. 00: Single Write Mode

R_DMA_MODE 0x139[1:0] RW | 2 01: Single Read Mode 00
1x: Burst Transfer Mode
DMA Bus Select

R_DMA_BUS 0x139[2] RW | 1 |0: SPI Mode 0
1: 12C Mode
DMA Enable (rising edge)

R_DMA_EN 0x139[7] RW | 1 |0: Disable 0
1: Enable

R_DMA_OUT 0x13A[7:0] R 8 |DMA Single Read mode DATA output -

6.29 IR Decoder Function

BIT1628A ffif NEC IR Decoder function > (1 BIT1628A {fif] NEC IR Format > *"5Zf!1 Interrupt H#t 1“ﬁ MCU
4 5 HfIREE0E Register s & ¢

Table 6-53 IR Decoder Register
Mnemonic Address R/W | Bits |Description Default
R IR CC 0x13E[7:0] RW | 8 |User Defined Customer Code 0x0
- - 0x13D[7:0] RW | 8 |User Defined Customer /Code 000
NEC IR Polarity
R_POL_IR 0x13F[0] RW | 1 |0: Normal 0
1: Invert
Repeat Code Detection Enable
R_IR_DISREPT |0x13F[1] RwW 1 |0: Enable Repeat Code 0
1: Disable Repeat Code
R_IR_BASE 0x13F[4:2] RW | 3 [NEC IR Clock Base 000
000: XCLK
001: XCLK/2
010: XCLK/3
011: XCLK/4
100: XCLK/5
a
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101: XCLK/6

110: XCLK/7

111: XCLK/8

R_IR_CHECK

0x13F[7:5]

RwW

NEC Interrupt Conditions

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

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

[7]: Check

IR Code = User Defined Customer
Code and

IR /Code = User Defined Customer
/Code

000

R_IR_EN

0x140[0]

RwW

NEC IR Decoder Enable

0: Disable

1: Enable

R_IR_DB

0x140[3:2]

RW

IR De-Bounce Setup

00

R IR_SRC

0x140[6:4]

RW

Reserve set to 000

000

R_IR_TYPE

0x140[7]

)

IR Code Type

0: First Code

1: Repeat Code

R_IR_CODE

0x141[7:0]

NEC IR /Data Byte

0x142[7:0]

NEC IR /Code Byte

0x143[7:0]

NEC IR Data Byte

0x144[7:0]

|00 |A

00 (00 |00 |00

NEC IR Code Byte
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BIT1628A #{if NEC IR Encoder function > 11 BIT1628A RTSO - RTS1 - RTS2 and PWMO £t NEC IR
Format [iY[Z55E » H MR Register gz ¥ ™ 4 ¢
Table 6-54 IR Encoder Register
Mnemonic Address R/W | Bits |Description Default
0x146[7:0] RW | 8 |NEC IR /Data Byte 0x00
0x147[7:0] RW | 8 |[NEC IR Data Byte 0x00
R_IR_SEND_CODE 0x148[7:0] RW | 8 |[NEC IR /Code Byte 0x00
0x149[7:0] RW | 8 |NEC IR Code Byte 0x00
R_IR_SEND_REPEAT|0x14A[7:0] RW | 8 |Repeat Code Times 0x00
R _IR_SEND _BASE |{0x14C[6:0],0x14B[7:0]}| RW | 15 |IR base unit (560us) base on XCLK 0x001
NEC IR Send Enable (pos-edge)
R_IR_SEND_EN 0x14C[7] RW | 1 |0: Disable 0
1: Enable
IR Source Select
R_IR_SEND_SRC 0x14D[2:0] RW | 3 [[0]: output to PWMO 000
[2:1] : Reserve set to 00
IR Send Polarity
R_IR_SEND_POL 0x14D[3] RW | 1 |0: Normal 0
1: Invert
IR Send Status
R_IR_SEND_BUSY |0x14D[7] R 1 |0: Free 0
1: Busy

6.31 PWM Function
%o AP 5 HES 2 Y Figure 6-29 ¢

This is an ONE-TIME copy. Updates will not be provided.

Table 6-55 PWM Function Register
Mnemonic Address R/W |Bits|Description Default
R_PWMO_FREQ 0x14F[3:0], 0x14E[7:0] | RW | 12 [PWMO Output Cycles. 0x100
R_PWMO_REF 0x14F[7:4] RW | 4 |PWMO Reference Cycles. 0x1
R_PWMO_DUTY 0x151[3:0], 0x150[7:0] | RW | 12 [PWMO Output Duty Cycle 0x080
PWMO Function Enable
R_PWMO_EN 0x152[0] RW | 1 |0: Disable 0
1: Enable
PWMO Output Polarity
R_PWMO_POL 0x152[1] RW | 1 |0: Normal 0
1: Invert
PWMO synchronized with VSYNC
11: synchronized with
R_PWMO_SYNC  |0x152[3:2] Rw | 2 [IPUtVSYNC 1
10: synchronized with
output VSYNC
0x: no synchronized with VSYNC
PWM1 output select
R_PWMO_INV 0x152[4] RW | 1 |0: PWM1 signal 0
1: Invert PWMO signal
R _PWM1_FREQ 0x154[3:0], 0x153[7:0] | RW | 12 [PWM1Output Cycles. 0x200
R _PWM1_REF 0x154[7:4] RW | 4 |PWM1 Reference Cycles. 0x3
R_PWM1_DUTY 0x156[3:0], 0x155[7:0] | RW | 12 [PWM1 Output Duty Cycle 0x100
PWM1 Function Enable
R_PWM1_EN 0x157[0] RW | 1 |0: Disable 0
1: Enable
R_PWM1_POL 0x157[1] RW | 1 |PWM1 Output Polarity 0
®
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0: Normal

1: Invert

PWM1 synchronized with VSYNC
11: Synchronized with

input VSYNC

10: Synchronized with

output VSYNC

0x: No synchronized with VSYNC

R_PWM2_FREQ 0x159[3:0], 0x158[7:0] | RW | 12 |PWM2 Output Cycles. 0x300
R _PWM2_REF 0x159[7:4] RW | 4 |PWM2 Reference Cycles. 0x00
R_PWM2_DUTY 0x15B[3:0], Ox15A[7:0] | RW | 12 |PWM2 Output Duty Cycle 0x150
PWM2 Function Enable
R_PWM2_EN 0x15C[0] RW | 1 |0: Disable 1
1: Enable

PWM2 Output Polarity
R_PWM2_POL 0x15C[1] RW | 1 |0: Normal 0
1: Invert

PWM2 synchronized with VSYNC
11: Synchronized with

input VSYNC

10: Synchronized with

output VSYNC

0x: No synchronized with VSYNC

Panel clock

‘R_PWM_REF

S T R D
Referenceclock " = 1 1 71 1 1 [

Base on panel clock

R_PWM1_SYNC  |0x157[3:2] RW | 2

11

R_PWM2_SYNC  |0x15C[3:2] RW | 2 1

R_PWM_FREQ

P
<

PWM Output

Base on reference clock

R_PWM_DUT:
Y

Figure 6-29 PWM Function

6.32 SPI Transfer Function
BIT1628A & SPI Transfer i’ ®'| ¥ 235 SPI protocol > fREZIE > Fr 528 ™ F| i -
Table 6-56 SPI Transfer Register
Mnemonic Address R/W Bits|Description Default

SPI Output Polarity Setup
R_SPI_INVIO0] : for SPI_SCL setting
R_SPI_INV[1] : for SPI_SDA setting
R_SPI_INVI[2] : for SPI_CS setting
0: Normal

1: Invert

R_SPI_INV 0x15E[2:0] RwW| 3

000

SPI_SDA standby status
R_SPI_SDAM 0x15E[3] RW/| 1 |0: low level 0
1: High level

R_SPI_SCLM O0x15E[5:4] RW/| 2 [SPI_SCL mode setting 00
R_SPI_SCLM[0] : for CPOL
0: low level
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1: high level
R_SPI_SCLM[1]: for CPHA
0: rise edge

1: fall edge

SPI Transfer speed

00: XCLK/8
R_SPI_SPEED O0x15E[7:6] RW/| 2 |01: XCLK/16 00
10: XCLK/32
11: XCLK/64
R_SPI_DATA {0x161[7:0],0x160[7:0],0x15F[7:0]}| RW | 24 |SPI Transfer Data 0
R_SPI_BIT 0x162[4:0] RW /| 5 [SPI Transfer Bits (0~24) 0
SPI Status
R_SPI_BUSY 0x162[5] R | 1 |0: Free -
1: Busy

SPI transfer synchronize with VSYNC
R_SPI_SYNC 0x162[6] RW | 1 |0: Disable 0
1: Enable

SPI Enable/Disable
R_SPI_EN 0x162[7] RW/| 1 |0: Disable 0
1: Rise edge to send once

6.33 TIMER
uﬁl%‘ BIT1628A | 8051 Timer pﬁ;pli%g s PR EH 7%%{& timer pin FlfJﬁ" fﬁ” A ﬁIFﬁ?ﬁﬂF—Jwﬁ%’éﬁi%W 3l
Table 6-57 Timer Register
Mnemonic Address R/W |Bits |Description Default
TimerQ Count Base:
00: Output HSYNC
R_TO_BASE 0x163[1:0] RW | 2 |01: Output VSYNC 00
10: Input HSYNC
11: Reserve don’t use
Timer1 Count Base:
00: Output HSYNC
R_T1_BASE 0x163[3:2] RW | 2 |01: Output VSYNC 00
10: Input HSYNC
11: Reserve don't use
Timer2 Count Base:
00: Output HSYNC
R_T2_BASE 0x163[5:4] RW | 2 |01: Output VSYNC 00
10: Input HSYNC
11: Reserve don’t use
Timer2 capture count Base:
00: Output HSYNC
R_T22 BASE 0x163[7:6] RW | 2 |01: Output VSYNC 00
10: Input HSYNC
11: Reserve don’t use
6.34 GPI and KEY Function
BIT1628A ' 55~ GPI (General Purpose Input)> =~} %ﬁ“’#ﬁ (it GPI PIN 55 H[[% 5[ £% Level Status-Key Down
Y Key Up = FEEIFLINE - & [i*ASf! Interrupt ~ KEY_STATUS * KEY_FLAG ~ KEY_LONG |l {4z - ﬁl%a
f%““{u_ Register ﬁiﬁ% Table 6-58 -
Table 6-58 GPIl and KEY Register
Mnemonic |Address | R/W | Bits |Description |Defau|t
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R_KEY_SRCO 0x164[7:0] | RW | 8 |Key input Source Select 0x00
B7 [B6 [B5 [B4 [B3 [B2 [B1 [BO
00|RIN7 |Reserve RIN4 |RIN3 |RIN2 |Reserve
R_KEY_SRC1 0x165[7:0] | RW | 8 |01|Reserve Don'’t use 0x00
10 |Reserve Don'’t use
11 |Reserve Don'’t use |HSYNC
Key detect function Enable / Disable
R_KEY_ACK 0x166[7:0] | RW | 8 |0: Disable OxFF
1: Enable
Key Source Polarity
R_KEY_POL 0x167[7:0] | RW | 8 |0: Normal 0x00
1: Invert
R_KEY_TYPEO 0x168[7:0] | RW | 8 |Key Detect Type select 0x00
00: Falling or Long Key
) 01: Rising or Long Key
R_KEY_TYPE1 0x169[7:0] |RW | 8 10: Value Changed 0x00
11: Long Key only
Long Key detect enable
R_KEY_LONG_EN |0x16A[7:0] | RW | 8 |0: Disable 0x00
1: Enable
Long Key detect type
R_KEY_LONG_SEL (0x16B[7:0] | RW | 8 |0: Falling edge 0x00
1: Rising edge
R_KEY_LONG_TIME|0x16C[4:0] | RW | 5 |Long Key detect time Ox1F
R_KEY_DB 0x16C[7:5] | RW | 3 |De-bounce time 000
R_KEY_FLAG 0x16D[7:0] | R | 8 |Key detect status -
R_KEY_STATUS 0x16E[7:0] | R | 8 |Key real time status -
R_KEY_LONG 0x16F[7:0] | R | 8 |Long Key status -

6.35 PLL and OSC Pads
BIT1628A [*[f~ i PLL> " {*5: Oscillator Al fif fitffisk & & [' A= [~y Clock fiji!i- £ TE'%%? Z'% Register

Zi%2¥ Table 6-59 -

This is an ONE-TIME copy. Updates will not be provided.

Table 6-59 PLL Register
Mnemonic Address R/W |Bits |Description Default
PLL Power Down Enable
R_PLL_PD 0x178[0] RW | 1 |0: Normal 0
1: Disable
PLL Reset
R_PLL_RESETN |0x178[1] RW| 1 |0: Reset 0
1: Normal
PLL Half Clock output
R_PLL _HALFCK |0x178[2] RW| 1 |0: Normal 0
1: Half Clock
PLL Clock Control
R_PLL_SEL 0x178[3] RW| 1 |0: Normal 0
1: DIV ((R_PLL_DP+1)*2)
Auto switch mode 0 input widows setup
R PLL DM_MO |0x179[4:0] RW| 5 |[PLL DM Value. 0x00
R _PLL DN_MO |0x17A[6:0] RW/| 7 |PLL DN Value. 0x00
R PLL DP_MO |0x17B[5:0] RW| 6 |PLL DP Value. 0x00
Auto switch mode 1 input widows setup
R PLL DM M1 |0x17C[4:0] RW| 5 |[PLL DM Value. 0x00
R PLL DN_M1 |0x17D[6:0] RW/| 7 |PLL DN Value. 0x00
R PLL DP_M1 |Ox17E[5:0] RW | 6 |PLL DP Value. 0x00
a
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(R_PLL_DN+1

1

PLL_OUT = ) 1
)

(R_PLL_DM+1 ) R_PLL_KHALFC ((R_PLL_DP+1 )pil’l.l-l_ibl: ‘OSC_Freq_Sel

2)

Figure 6-30 PLL Frequency formula

6.36 Color Information Detection

BIT1628A [’ Color information Detect function i* ') F fir v Fr=2<t-Av [k 184 |iv average color

information ﬁ[%?{__’%@%i % o

f

Table 6-60 Color Information Register

Mnemonic Address R/W | Bits |Description Default
R_CORINFO_XS  |0x182[3:0], 0x180[7:0] | RW | 12 gg'sci’tri::tem'o” Window horizontal Start |
R_CORINFO_XW  |0x182[7:4], 0x181[7:0] | RW | 12 gg'sci’tri::te“t'on Window horizontal End | 54,
R_CORINFO_YS  |0x185[2:0], 0x183[7:0] | RW | 11 gg's?tri::tecnon Window vertical Start | 500
R_CORINFO YW  |0x185[6:4], 0x184[7:0] | RW | 11 ngi’tri::tedm Window vertical End | 150
R_CORINFO_Y 0x186[7:0] R 8 |Color detection Y information -
R_CORINFO_U 0x187[7:0] R 8 |Color detection U information -
R_CORINFO_V 0x188[7:0] R 8 |Color detection V information -

6.37 Power PWM Function

BIT1628A il — A= B -V Feedback PWM Fﬁt[ﬁ VAR

Duty i #IFEHITT X - B S o H A= Register 5 3

Eniﬁﬂﬁ’* J Feedback IEEFF g E'éﬂﬁ"ﬁ@f PWM

This is an ONE-TIME copy. Updates will not be provided.

Table 6-61 Power PWM Function Register
Mnemonic Address R/W |Bits|Description Default
R_PPWMO_FREQ 0x190[7:0] RW | 8 |Power PWMO Output Cycles. OxFF
R_PPWMO_DUTY 0x191[7:0] RW | 8 |Power PWMO Output Duty Cycle 0x80
R_PPWMO_HIGH 0x192[7:0] RW | 8 |Power PWMO Duty Maximum 0xFO
R_PPWMO_LOW 0x193[7:0] RW | 8 |Power PWMO Duty Minimum 0x10
R_PPWMO_DB 0x194[2:0] Rw | 3 |Power PWMO Feedback signal 000
de-bounce setting
Power PWMO Feedback Select
R_PPWMO_FBSEL |0x194[3] RW | 1 |0: from SARADC compare 0
1: from RIN[0]
Power PWMO Feedback enable
R_PPWMO_FB 0x194[4] RW | 1 |0: Disable (Free run Mode) 1
1: Enable (Tracker Mode)
Power PWMO Output Polarity
R_PPWMO_POL 0x194[5] RW | 1 |0: Normal 0
1: Invert
Power PWMO synchronized with
R_PPWMO_SYNC 0x194[6] RW | 1 VSY.NC 0
0: Disable
1: Enable
Power PWMO Enable
R_PPWMO_EN 0x194[7] RW | 1 |0: Disable 0
1: Enable
R PPWM1 _EN 0x199[7] RW | 1 |Reserve setto 0 0
[ 3
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6.38 ADC Data Interface
BIT1628A || ADC Detect “Jri- [i ({13 SARADC fi¥ AFE ADC 1 raw data: i * f19 {55 I}
fg@ti' Interrupt $4{H ’4[?3“ HER] iﬂﬁ'?f;ﬁ%ﬁﬁ Register ﬁ%%j%“ e

Table 6- 62 ADC Data interface Register

Mnemonic Address R/W | Bits |Description Default
R_ADC_THD 0x19A[7:0] RW | 8 |ADC value change Threshold 0x00
R _ADC_DB 0x19B[2:0] RW | 3 |ADC Low Pass Filter Threshold 000

ADC Source Select
00: ADC11 input
R_ADC_SEL 0x19B[4:3] RW | 2 |01: ADC12input 11
10: ADC2 input

11: SAR ADC input
SARADC Mode Source Select

00: SARADC1
R_ADC_SUBSEL 0x19B[6:5] RW | 2 |01: SARADC2 00
10: SARADC3
11: SARADC4
R_ADC_COMP {0x19CJ[7:0],0x19D[3:0]} | RW | 12 |ADC detect base value
R_ADC_LPF_I 0x19E[7:0],0x19F[3:0] R 12 |ADC raw data (low pass filter process) -
R_ADC11 0x1C6[7:0],0x1C9[1:0] R 10 |ADC raw data (ADC11 Channel) -
R_ADC12 0x1C7[7:0],0x1C9[3:2] R 10 |ADC raw data (ADC12 Channel) -
R_ADC2 0x1C8[7:0],0x1C9[5:4] R 10 |ADC raw data (ADC2 Channel) -

6.39 Auto Detection

BIT1628A i+ ﬁrﬁ?" TR TS U » 51 [{lI£% PCLK base SYNC Detection - XCLK base SYNC Detection -
Mode Change Detection  Mode Type etectlon Even/Odd Type Detection - Data Enable Detection #{! No
signal Detection -

1.  PCLK base SYNC Detection:

I') PCLK |E1E[J External HSYNC - External VSYNC Low Pulse Width » Total SYNC Width » £ = fi{%
t‘g SYNC fify % 2] A8 = o ] » IM;FE[J&&@ Power On Eﬂjﬂ“jcrﬁ FI *J?V‘F‘w "R MCU A “S‘LFF/TVE*J’
?lﬁéltﬁ“ﬁﬂ[lj\ :

(F72V (] SYNC 7%E:)
Register (0x1A0[7:0]): HSYNC Low pulse (in PCLK) -
Register (0x1A4[7:4], 0x1A1[7:0]): HSYNC Total width (in PCLK) -
Register (0x1A2[6:0]): VSYNC Low pulse (in HSYNC) -
Register (0x1A4[2:0], 0x1A3[7:0]): VSYNC Total width (in HSYNC) -
2. XCLK base HSYNC Detection:
} XCLK {f13fi] External HSYNC » £l = foI {EEE U] IFHIEFE[J&&ﬂbUﬁ } XCLK £EELY¥EFH BT Input
HSYNC Low Level Width #1 HSYNC High Level Width » # }ﬁé[ﬂfﬁij[l* :
(FIV [fRH] SYNC wvf2)
Register (0x1AA[7:4], 0x1A8[7:0]): HSYNC High Level Width (in XCLK)
Register (0x1AA[3:0], Ox1A9[7:0]: HSYNC Low Level Width (in XCLK)

3. Mode Change Detection:

[ VSYNC 7 [~ &1 » J[ifl VSYNC (=l *#" 8 [ HSYNCs - }H F“IIH fli Interrupt?ﬁ%‘sﬁ[}[ﬂliﬁﬁﬁ MCU

51> R R
Set Interrupt Enable (Register: 0x04[2]) -
Y VSYNC 7@ [ Bl A4 8 }-{%’F’MH INT Pin 3g 1 Interrupt » ‘2‘“&[@% SHRYHZVEV Interrupt Flag

(Register:0x02[2]) [} H1 -
4. Mode Type Detection:
FIE5H]] NTSC/PAL Mode - fi* {1 Register(Ox1AB[1]) i £ @111 EUIEE -
5. EVEN/ODD Type Detection:
FIEAH VSYNC i7 | EVEN/ODD ﬁ'ﬁrg@| R E Register(Ox1AB[2]) i il ELINE -
6. Data Enable signal Detectlon
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o

E'Iéﬁfﬁﬁﬂ Data Enable Signal Information I'J {ff 55k f‘E?.JLF%T{L_’ Input windows [iv2# o

7.  No signal Detection:
ETEHHIl HSYNC iL_F\I?J Toggle > J[1{{ 7+ 2047 XCLKs Pﬁ;ﬁ‘éﬁé‘ﬂf“‘ﬂfjﬁl Interrupt (0x02[1:0]) [pilfEspiy
i'f'1 Register (Ox1AB[3])ji £ G EUIE

Table 6-63 Auto Detection Register
Mnemonic Address R/W/| Bits |Description Default
HSYNC Low pulse

R IS_XP 0x1AQ[7:0] R | 8 | 5oce on POLK) -
HSYNC Total width
RIS XT OXIA4[7:4), OXIATITO] | R | 12 | o2 T 08 -
. VSYNC Low pulse
R IS_YP 0x1A2[7:0] R | 8 | 5 co on HSYNG) -
VSYNC Total width
RIS_YT Ox1A4[20], OX1AJ[T:0] | R | 11| o 02 ) -
R_DE_H 0x1A7[2:0],0x1A5[7:0] | R | 11 |Data Enable HSYNC Total Width ;
R DE_V 0x1A7[5:4],0x1A6[7:0] | R | 10 |Data Enable VSYNC Total Lines -
) . HSYNC High Level width
R_DET_XP OXIAATALOXIABIT:0] | R | 12 | oo T o -
R_DET XN OX1AA[3:0],0x1A9[7:0] | R | 12 |TSYNC Low Level width -

(Base on PCLK)
Mode Change Status
R_MODECHG 0x1ABJ0] R 1 |=»0: No mode change -
=21: VSYNC #@giel *4" 8 HSYNCs
Mode Status

R_MODE_TYPE 0x1ABI[1] R 1 |=» 0: 50Hz -
= 1: 60Hz

EVEN Type status
R_EVENSAME 0x1AB[2] R 1 |=» 0: Had EVEN/ODD information -
= 1: No EVEN/ODD information
Sync Status

R_SIGIN 0x1ABI[3] R 1 |=»0: No Signal -
=>1: Signal Ready
Auto on Status
R_AUTOON 0x1AB[4] R 1 |=» 0: Normal Mode -
=> 1: Free run Mode
Auto Switch Status
R_SWITCH 0x1ABI[5] R 1 [ 0: Mode 0 -
= 1: Mode 1

Input EVEN/ODD Information
R_IEVEN 0x1ABI[6] R 1 |=» 0: EVEN Field -
= 1: ODD Field

Output EVEN/ODD Information
R_OEVEN 0x1ABI[7] R 1 |=» 0: EVEN Field -
=> 1: ODD Field
R_LINEBUF_COUNT 0x1AD[5:.0],0x1AC[7:0]| R | 14 |Line buffer status -
Line buffer Error Status
R_LINEBUF_ERR_TYPE|0x1AD[6] R 1 |0: Error Status 0 -
1: Error Status 1

Line buffer timing Error
R_LINEBUF_ERR_DET |0x1AD[7] R 1 ]0: No Error -
1: Error

6.40 ADC Compare Function
BIT1628A F' #[|* | SARADC f5!4%-compare ﬁrﬁt“}zﬁfﬁﬂ Power feedback PWM - TE'F%T%%ZEEJHF%T{L_’F,%%%* \f’/[Jq*.%ﬁ'
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= o

Table 6-64 ADC compare Register

Mnemonic Address R/W | Bits |Description Default

R_ADC_HIGH {Ox1CC[7:0],0x1CE[1:0]}| RW | 10 |High Level threshold 3FF

R_ADC_LOW {0x1CDI[7:0],0x1CE[3:2]}| RW | 10 |Low Level threshold 000
Compare output polarity

R_COMP_POL 0x1CE[4] RW | 1 |0: Normal 0
1: Invert
ADC Compare source select
00: SARADCA1

R_COMP_SEL 0x1CE[6:5] RW| 2 |01: SARADC?2 00
10: SARADC3
11: SARADC4

6.41 SAR ADC

BIT1628A [*|& 12 Bits SARADC # %F{‘ L = 37pY ADC ﬁﬁﬁ" O R =+ Eléﬁ I%J;%'ﬂﬁﬁ:ﬁﬂ[‘) 73 E?*]'
[y 7 F I R 4 ) 8 > BRI Register Sse s

Table 6-65 SARADC Register

Mnemonic Address R/W | Bits |Description Default

SAR ADC clock factor

R_SARCLK_DIV 0x009[7:0] RW | 8 [(256-R_SARCLK DIV clocks base on 0x20

OSCCLK)

SAR ADC Clock enable

R_SARCLK_EN 0x00A[0] RW | 1 |0: Disable 1

1: Enable

SAR ADC Clock Polarity

R_SARCLK_POL 0x00A[1] RW | 1 |0: Normal 0

1: Invert

SAR ADC enable

R_SARADC_EN 0x00A[2] RW | 1 |0: Disable 1

1: Enable

R_SARADC_SLEEP 0x1D7[0] RW | 1 [Power down signal, high active 0

Slows down the SAR when used in low

speed mode to save power.

High active. High: 200KHz mode; Low:

1MHz

ADC output enable signal. When it has

R_SARADC_RDB 0x1D7[2] RW | 1 |a high to low transition, INTRB will be 1

cleared.

ADC start signal, ADC will be started by

a low to high transition.

ADC LOW analog reference selection

signals:

R_REF_SEL L 0x1D7[5:4] RW | 2 00: AGND33 ; 11
01: Reserve don'’t use

10: Reserve don't use

11: AGND33

ADC HIGH analog reference selection

signals:

R _REF_SEL H 0x1D7[7:6] Rw | o (90 Reservedontuse 11
01: Reserve don’t use

10: Reserve don't use

11: AVvDD33

R_YP_O 0x1D8[0] RW | 1 |Reserve setto 0 0

R_SARADC_LOWSPEED|0x1D7[1] RW | 1

R_SARADC_WRB 0x1D7[3] RW | 1
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R_XP_O 0x1D8[1] RW | 1 |Reserve setto 0 0
R_YM_O 0x1D8[2] RW | 1 |Reserve setto 0 0
R_XM_O 0x1D8[3] RW | 1 |Reserve setto0 0
R YP C 0x1D8[4] RW | 1 |Reserve setto0 0
R_XP_C 0x1D8[5] RW | 1 |Reserve setto0 0
R YM C 0x1D8[6] RW | 1 |Reserve setto0 0
R XM _C 0x1D8[7] RW | 1 |Reserve setto0 0
R_SARADC1_INSEL 0x1D9[2:0] RW | 3 |ADC analog input1 selection signals: 010
R _SARADC2_ INSEL 0x1D9[5:3] RW | 3 |ADC analog input2 selection signals: 010
R _SARADC3_INSEL 0x1DA[2:0] RW | 3 |ADC analog input3 selection signals: 010

ADC analog input4 selection signals:

000: Reserve don’t use

001: VHS

010:A 2
R_SARADC4_INSEL 0x1DA[5:3] RW | 3 |[011:A_3 010

100: Reserve don'’t use

101: Reserve don'’t use

110: Reserve don’t use

111: Reserve don’t use

ADC input mode select

0x: Single Mode

refer R_SARADC1_INSEL
R_SARADC_MODE 0x1D9[7:6] RW | 2 |[10: Two Source Mode 00

Refer R_SARADC1_INSEL and

R_SARADC2_INSEL

11: Four Source Mode
R_SARADC_SWITCH 0x1DBJ7:0] RW | 8 |[Switch time
R_SARADC1_| 0x1DCJ[7:0],0x1EQ[3:0] R 12 |ADC switch data (SARADC1) -
R_SARADC2_| 0x1DD[7:0],0x1EQ[7:4] R 12 |ADC switch data (SARADC?2)
R_SARADC3 | 0x1DE[7:0],0x1E1[3:0] R 12 |ADC switch data (SARADC3)
R_SARADC4 | 0x1DF[7:0],0x1E1[7:4] R 12 |ADC switch data (SARADC4)
R_SARADC | 0x1E2[7:0],0x1E3[3:0] R 12 |ADC raw data
R_SARADC_INTRB Ox1E3[4] R 1 |ADC output data ready, low active. -
R_SARADC_EOC O0x1E3[5] R 1 |Output data ready -

a
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[ User Interface

BIT1628A i - 7 Interface Mode (Slave Mode 7! Master Mode) - ffli £ fi=i* |7 7 [FIF2BUl 1 «
7.1 Options Pins
BIT1628A fili "] 4 19 Sfll,[f PIN s fit"Mode fiv## - = Rif ') 53 £ Master == Slave Mode - Slave Mode ™ - 9
Eﬁlﬁﬂfj MCU i’ '3 PIN OP1~OPO 32 i Two—!Vire §eria| Inferfage (TWSI) Protocol }zt”J[J BIT1628A°1\Aa§ter Mode
I[RLsE e | BIT’1628A.\ I'|E CPU }%g&lfﬁﬁ@;ﬁﬂ'mﬁg%w —F{ﬁ?ﬁ #ng #I\/Iaste\zr Mode 8951 MCQ AR = e
5t 24 59 Serial EEPROM ['] » i/ [ 1 8051 MCU /=i 55 BIT1628A fiof ik i -
8051 MCU Boot ¥ £~ Err:—,c‘l‘[}‘;iﬁgﬁi?“ » TR 24C16 7|22 24C32 7] o TR F'Hjiiﬁﬁ%éfiéi E

Table 7-1 Options Pins Setup

OP5|0OP3|OP1|OP0|Mode

SCL|SDA|EEPROM 24C16 Boot master mode
SCL|SDA|EEPROM 24C32 Boot master mode
SCL|SDA|TWSI Mode Slave Address (0x80~0x8F)
SCL|SDA|TWSI Mode Slave Address (0xC0O~0xCF)

Ala|lOolO

= 1O|= |0

7.2 Master Mode — 8051 MCU
BIT1628A [ 8051 MCU - Ji'ff # [ "' | KA fi 7 + Serial EEPROM fl1 > BIT1628A ;-{fjp (A
TR PRy e s E RO 4] -

7.2.1 Instruction Set
BIT1628A [*[f 8051 MCU ™ 5ffffi £jfis » A1 Instruction Set = Instruction Format » 5% -

Mnemonic Description Bytes | Bytes Cycles Bytes Cycles Hex code
ARITHMETIC
ADD A,Rn Add register to A 1 1 28-2F
ADD A,dir Add direct byte to A 2 1 25
ADD A,@Ri Add indirect memory to A 1 1 26-27
ADD A #data Add immediate to A 2 1 24
ADDC A,Rn Add register to A with carry 1 1 38-3F
ADDC A,dir Add direct byte to A with carry 2 1 35
ADDC A,@Ri Add indirect memory to A with carry 1 1 36-37
ADDC A #data Add immediate to A with carry 2 1 34
SUBB A,Rn Subtract register from A with borrow 1 1 98-9F
SUBB A,dir Subtract direct byte from A with borrow 2 1 95
SUBB A,@Ri Subtract indirect memory from A with borrow 1 1 96-97
SUBB A #data Subtract immediate from A with borrow 2 1 94
INC A Increment A 1 1 4
INC Rn Increment register 1 1 08-0F
INC dir Increment direct byte 2 1 5
INC @Ri Increment indirect memory 1 1 40336
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DEC A Decrement A 14
DEC Rn Decrement register 18-1F
DEC dir Decrement direct byte 15
DEC @RI Decrement indirect memory 16-17
INC DPTR Increment data pointer A3
MUL AB Multiply A by B A4
DIV AB Divide A by B 84
DA A Decimal Adjust A D4
LOGICAL
ANL A,Rn AND register to A 58-5F
ANL A,dir AND direct byte to A 55
ANL A,@Ri AND indirect memory to A 56-57
ANL A #data AND immediate to A 54
ANL dir,A AND A to direct byte 52
ANL dir,#data AND immediate to direct byte 53
ORL ARn OR register to A 48-4F
ORL A,dir OR direct byte to A 45
ORL A,@Ri OR indirect memory to A 46-47
ORL A #data OR immediate to A 44
ORL dir,A OR A to direct byte 42
ORL dir,#data OR immediate to direct byte 43
XRL A,Rn Exclusive-OR register to A 68-6F
XRL A,dir Exclusive-OR direct byte to A 65
XRL A, @Ri Exclusive-OR indirect memory to A 66-67
XRL A #data Exclusive-OR immediate to A 64
XRL dir,A Exclusive-OR A to direct byte 62
XRL dir,#data Exclusive-OR immediate to direct byte 63
CLRA Clear A E4
CPLA Complement A F4
SWAP A Swap Nibbles of A C4
RL A Rotate A left 23
RLC A Rotate A left through carry 33
RR A Rotate A right 03
RRC A Rotate A right through carry 13
DATA TRANSFER
MOV ARn Move register to A E8-EF
MOV A,dir Move direct byte to A E5
10 BITEK
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MOV A,@Ri Move indirect memory to A 1 1 E6-E7
MOV A #data Move immediate to A 2 1 74
MOV Rn,A Move A to register 1 1 F8-FF
MOV Rn,dir Move direct byte to register 2 2 A8-AF
MOV Rn, #data Move immediate to register 2 1 78-7F
MOQV dir,A Move A to direct byte 2 1 F5
MQV dir,Rn Move register to direct byte 2 2 88-8F
MOV dir,dir Move direct byte to direct byte 3 2 85
MOV dir, @Ri Move indirect memory to direct byte 2 2 86-87
MOV dir,#data Move immediate to direct byte 3 2 75
MOV @Ri,A Move A to indirect memory 1 1 F6-F7
MOV @Ri,dir Move direct byte to indirect memory 2 2 AB-A7
MOV @Ri,#data Move immediate to indirect memory 2 1 76-77
MOV DPTR,#data Move immediate to data pointer 3 2 90
MOVC A,@A+DPTR Move code byte relative DPTR to A 1 2 93
MOVC A,@A+PC Move code byte relative PC to A 1 2 83
MOVX A,@Ri Move external data(A8) to A 1 2 E2-E3
MOVX A,@DPTR Move external data(A16) to A 1 2 EO
MOVX @Ri,A Move A to external data(A8) 1 2 F2-F3
MOVX @DPTR,A Move A to external data(A16) 1 2 FO
PUSH dir Push direct byte onto stack 2 2 Co
POP dir Pop direct byte from stack 2 2 DO
XCH ARn Exchange A and register 1 1 C8-CF
XCH Adir Exchange A and direct byte 2 1 C5
XCH A,@Ri Exchange A and indirect memory 1 1 C6-C7
XCHD A,@Ri Exchange A and indirect memory nibble 1 1 D6-D7
BOOLEAN
CLRC Clear carry 1 1 C3
CLR bit Clear direct bit 2 1 C2
SETB C Set carry 1 1 D3
SETB bit Set direct bit 2 1 D2
CPLC Complement carry 1 1 B3
CPL bit Complement direct bit 2 1 B2
ANL C,bit AND direct bit to carry 2 2 82
ANL C,/bit AND direct bit inverse to carry 2 2 BO
ORL C,bit OR direct bit to carry 2 2 72
ORL C,/bit OR direct bit inverse to carry 2 2 A0
" BITEK
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MOV C,bit Move direct bit to carry 2 1 A2
MOV bit,C Move carry to direct bit 2 2 92
BRANCHING
ACALL addr 11 Absolute call to subroutine 2 2 11-F1
LCALL addr 16 Long call to subroutine 3 2 12
RET Return from subroutine 1 2 22
RETI Return from interrupt 1 2 32
AJMP addr 11 Absolute jump unconditional 2 2 01-E1
LJMP addr 16 Long jump unconditional 3 2 02
SJMP rel Short jump (relative address) 2 2 80
JC rel Jump on carry =1 2 2 40
JNC rel Jump on carry =0 2 2 50
JB bit,rel Jump on direct bit = 1 3 2 20
JNB bit,rel Jump on direct bit =0 3 2 30
JBC bit,rel Jump on direct bit = 1 and clear 3 2 10
JMP @A+DPTR Jump indirect relative DPTR 1 2 73
JZ rel Jump on accumulator = 0 2 2 60
JINZ rel Jump on accumulator # 0 2 2 70
CJNE A,dir,rel Compare A,direct jne relative 3 2 B5
CJUNE A #d,rel Compare A,immediate jne relative 3 2 B4
CJINE Rn,#d,rel Compare register, immediate jne relative 3 2 B8-BF
CJINE @Ri#d,rel Compare indirect, immediate jne relative 3 2 B6-B7
DJNZ Rn,rel Decrement register, jnz relative 2 2 D8-DF
DJNZ dir,rel Decrement direct byte, jnz relative 3 2 D5
MISCELLANEOUS
NOP No operation 1 1 00
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7.2.2 SFR
F8 FF
FO B F7
E8 EF
EO ACC E7
D8 DF
DO PSW D7
C8 T2CON RCAP2L | RCAP2H | TL2 TH2 CF
Co C7
B8 P BF
BO P3 B7
A8 IE AF
AO P2 A7
98 SCON SBUF 9F
90 P1 IDA BYSY 97
88 TCON TMOD TLO TLA1 THO TH1 8F
80 PO SP DPL DPH PCON 87

7.2.3 Cache Management

BIT1628A [*|# Cache Management *|!'| #i“E! EEPROM [iv¥f]# 2V - Cache Management PJEJFA», 16
Cache Page - =) {fi# Cache Page Buffer 7 256x8 bits » 57— {iif Cache Page fLfil 34 (Mapping to
000h~0FFh )7 ﬁ[ﬁ% Cache update jfi|Ri#r -

Cache Elﬁi@ﬁ’mﬁﬁ'éﬁ?@ﬁi’iﬁ ‘Pii#](LRU, Least Recently Used) - }h}‘?ﬂfé?“ﬁ%ﬁnfﬂ[l@ﬁﬂ?ﬂ Cache Page
Fault - Cache Management F‘? fCode Flash(EEPROM fi% Serial-Flash)f/i ’,ﬁi - (& Page ﬁfﬁgfk‘ﬁg =
i P [(LRU)RY Cache Page Buffer flie

Power on Reset % Cache Management F’ﬁl'fi’pEEPROM iy Serial-Flash f[1- A% 4 [ Page %E?“‘ﬁ%
(000h-3FFh) = Cache Page Buffer f|I -

7.2.4 Interrupt

BIT1628A ' 8051 MCU [l == » i il S5 3)  Mr235 51 8501 MPU - '] il
MPU B 3 = A [ S 35k o 7 8051 BT IR 5 (] @i - STRIE

1. INTO : <7f§BHI'§i’%O °

2. TimerO * G /FHECHR 18T

3.INT1: <7f§ml'é§%1 °

4. Timer1 : FHE/FHECHS -

5. UART = f[ 1[Il 1

IR 8051 FlVHIE AHSPEAVEAR - G BRI ok 2 - ARG AT RS RS 1 -
8051 [ CPU (7% 55— (RS DN g BEmIuIRfE - 3, 5506 FfpIfp| it 4 0o = Sl s
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RSR[5 > I CPU i F VT 99 4 R TR o 7 st i
F SIS P U » B | e i

SRy YA RS > F ARV S

7.2.4.1 8051 pup| gy £ [ﬁl%g?&%g

BIT1628A [* [ 8051 MCU [ 5 {fif] %17

HII!&T' H F|ﬁ%ﬁ:1§:ﬁf i 4= A8BH

(| Bl A 4 7 > CPU fﬁ# W IR ] T RETL
Y 5 SRR B B

> EHIVRRU RS B EPREE T A

EA ES ET1 EX1 ETO EXO0
FlIHR F,uf §(Interrupt Priority register » i’ i <34t » g™ @ it-: B8H

PS PT1 PX1 PTO PX0
FlIgTR Hl | &
Reset 0000H
INTO 0003H
Timer0 000BH
INTO 0013H
Timerl 001BH
UART 0023H

7.2.5 GPIO
BIT1628A [*|# 8051 MCU ='F 3 {ji 8 ¢ 7 (bits)ffje i * 451 » Ap 1 = (it iy *

TJu '| (byte

H[1kL5 80h ~ 90N ~ AOh == i ib 7 5

R J]g{l['e

B PSS TR
LRI 8051 [P | ﬁa‘n’wﬁé j\q[%&ﬁ i u;{kﬁ:\ . 5 HU?EEHQ[FH 08500 - 900 - Al &= it
S PR 3T 958 PO~ P~ P2 IR 3 PO~2 [ iy fup

BIT1628A GPIO #*'] Multi-Function Pin Definition Pdﬁ’ﬁj,ﬁ%?&wﬁﬁ register - ﬁlrs},%[%’éijﬁﬂ Fe

This is an ONE-TIME copy. Updates will not be provided.

Table 7-2 GPIO and UART Register
Mnemonic Address R/W |Bits|Description Default

UART source select 0
R_UART_SRC 0x18F[3:2] Rw | 2 [JART Function Enable

0: Disable 0

1: Enable
R_BIN_GPIO 0x18F[4] RW | 1 |P2 Mapping to BIN Port 0

[ ]
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R_GIN_GPIO 0x18F[5] RW | 1 |P1 Mapping to GIN Port 0
POMapping to RIN Port
R_RIN_GPIO 0x18F[6] RW | 1 |0: Disable 0
1: Enable
7.2.6 Timer
BIT1628A '] 2 8051 MCU ElfJ[‘J?ZB? 31k fa‘%ﬁﬁ/%@’ﬁé’ s P WE?‘ ’lfjﬁgﬁur E‘{Z T - ﬁ?q' [Z

BET BEEIEVIE Pl (R O ARG P RPET RS

(B FFEORTRE O ag ot Pl ™ (55, i B R P (B

7.2.6.1

T/ RO P RRR=E 2

- AR Eu;fﬁ/ﬁse%” SR
B BB P 1

—?,{'E]TE% El

Timer0 == Timer1 ;. 8051MCU iy {fif 16 & 7+ FHI/FH I ds » £ FTRETIRL S HoA Ry el 8 1 7 EF‘ITTS; A1 Timer0
FYEHERLE T THO(High byte) TLO(Low byte)Js¥h~ > Timer1 fUEtgrhLE 1 TH1(High byte)’ TL1(Low byte) s ¥k
i o E ST IR SFR {‘Jﬁ[ﬁ?"]ﬁ’ﬁgfm 8Ch ~ 8Ah ~ 8Dh * 8Bh f|I -

it ffiH] 8051MCU %Eﬂj/gﬁrgﬁr vJ FiE™ %Eﬁﬁﬁ/ﬁ%féﬁﬁ#ﬂﬂ B 38 (Timer/counter Mode Control
Register » i TMOD)B%E\ﬂjlﬁgﬁéﬁﬁfﬂmﬁé‘g(Tlmer/counter Control Register > [ TCON)y i F,T;E‘E, ’

e

7.2.6.2 TMOD =" v e

Timer g 1% 4151 PPl

- FFTTT% BT PR IR Timer0 & Timer1 U7 {Ef81=0 g l%%%inf?pfjth‘ﬁ*][j?ig o

>~ 7L 805TMCU [ [Iff T - ~ 7kl BIT1628A ']

¥

e Ay Timer 3

(OVSYNC » OHSYNC ~ THSYNC ¥ External Pin)fi * {054 1% - 7 8051MCU £ S IERHEFHERE] » 17
5 [ Falling Edge Eﬂj‘ ;H Timer fffi g0 1 - ) 8051MCU rﬁ‘ﬂﬂ@im PUERELLEN TMOD EFWT;% SHIpY CIT b7

eyt o F{, C/IT F.%»J&?.Z 1 Eﬂj‘ > Timer {129t %{SE@T@@ ; F{, C/IT F.%»J&?.Z 0 Eﬂj‘ » Timer i1 ¥] ﬁﬂﬁ\ij‘q@ - TMOD Elfl;ﬁﬁﬁ
/LI
GATE CIT M1 MO GATE CIT M1 MO
7.2.6.3 TCON }Iﬁ]‘ﬂﬁrﬂfﬁﬁﬁj/ﬁa"ﬁ__
TCON &% Timer FIfJ;;fE\ﬂ]‘Et’ﬁ]UEFT’Tﬁ%S > ﬁ’f‘%?[n
TF1 TR1 TFO TRO IE1 ITl1 IEQ ITO
£ BITEK
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7.2.7 UART

BIT1628A [*[3# 1 8051 MCU fufl{lffifl— 57 % 7 fis UART > £ 8051 19 UART [ J'f i [il~ R 11
SRRl SR g - BIT1628A [*[3 .V 8051 MCU {1 HSYNC £ I % Iyl afii o33 I4(RxD) » VSYNC
B R B SR (TXD) » 2 FP (TR “?’Tﬁ §(Special Function Register » i SFR)f[1f1fl{7/417%
&4 (Serial Port Buffer » {7 SBUF)#h .vf 5~/[J|i{ﬁ?ﬁ SEEI= FF“ /[Jlﬁ“:p?“ | SRy i ﬁlljﬁjﬁ* L
TR E] SBUF flio =0 A 1 o [ ek S uph (e ﬁ [ e I TR AU RE 1 Tuﬁﬂﬁ%ﬂ'ﬁ}ﬂﬁf‘ SBUF
fl1e {EI7t 8051 Eﬁ'ﬁg, i i UART 7 f?ﬁiﬂl }‘}fﬂf&}#l’fﬁ?@ %ﬁ’r‘}éf,ﬁ;@“ pJE‘Fr?; S TARUAL W PO
(PRSPl et > P S R U PRI > 8051 FTRH @1 F VPP I 21 T [y 3 - 0| 8051
A VIR e TR ] o =g g

BIT1628A [ [ 8051 MCU 3t {yIIvl g - fIvjlithi=! 2 iy s2Efosigs - AHfIvIsha 02 -
PR rﬁ#[aﬁcl Fe = SBUF f[1 > JREAERHF ISR > 2 i B SR RIS — vk pusii ! SBUFR
FFeel « = IR ﬁm O TERR] iy 4 B STOVR SRR R 2 AR s
T ATERRIVEE S o (T 5T 2R B UART SIS 1] > 27 el TRl Rk B A JIJ%“E%?

PRI Rl -
7.2.7.1 UART #l FIT::%E'

7 SFR 5 '[%’I?E'H = UART ﬁlﬁjﬁip J?Flm WE Ry 0 5 fﬁJ[JFf 7[Jiﬁ&}2tﬁ|]??ﬁ%§(8erial Port Control register -
T £ SCON)b %@ﬂﬂfuﬁ"ﬁ; i (Power Control register » fi#Z £} PCON) < I')™ £ijF== E—F“FFT; Eo Hﬁﬁffﬁ‘qﬁﬁ'

SCON : fl{llifiE 77 # (SERIAL PORT CONTROL REGISTER) #*ii-: 98h

SMO SM1 SM2 REN TB8 RB8 TI RI

PCON : Ffif {7 # (POWER CONTROLREGISTER) “*4i-: (87h)

SMOD - - - GF1 GFO PD IDL

7.2.8 External Memory
BIT1628A |’ 8051MCU Fii External Memory Interface v BIT1628A ['|H .V Register > 8051

External Memory 0000h~07FFh » %Jji=% BIT1628A Slave Mode Interface Address 000h ~ 7FFh -

7.2.9 Debug Mode
BIT1628A [*|# 7 8051 MCU fiiH Py fifiif[ 'r(break point) - Debug Mode ?f;‘w.& ’ FJI, 8051 | ‘J?l[ﬁfg;\‘

FHEES (PC)ER ."??[JFP?%'#L’EI'U%;@’{I?EH@%ﬂ@ﬁl%’rﬂjiﬁﬁl{ﬁjﬁ ’ﬂfjgﬁ'fFU 8051 1% Hold fffix - = &' FIEH
Interface Mode ~/#1£% Slave Mode - Hﬁﬁ I35 Two-Wire Serial Interface (TWSI) }[ﬁj’ IC [*]f% register #!
8051 Internal Memory [UEF i - IRF K] R_M8051_RELEASE F%F » [f=] Master Mode > H*ﬁ 8051 }{ﬁj’F
f- -~ - Break Point [IUff [l 1 S IRy

Table 7-3 M8051 Break Register
Mnemonic Address R/W |Bits|Description Default
R_M8051_BREAK1 |0x18B[7:0],0x18A[7:0] | RW | 16 [M8051 Break Point 1 OxFFFF
R_M8051_BREAK2 |0x18D[7:0],0x18C[7:0] | RW | 16 |[M8051 Break Point 2 OxFFFF
a
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M8051 Debug Release
R_M8051_RELEASE [0x18E[0] RW 0: Disable 0
1: Enable
M8051 Debug Mode
R_M8051_DEBUG |0x18E[1] RW 0: Disable 0
1: Enable
®
7 BITEK

DOC.NO. : W-DS-0087



BIT1628A 10-Bit Digital Video Decoder with OSD

7.3 Slave Mode

BIT1628A #{if Two-Wire Serial Interface (TWSI) Protocol 1%V Register Sets » "1 OP4~OP2 ?P%{Lﬁ"r
E}iEpY Slave Address -

7.3.1 TWSI Protocol Device Address

BIT1628A TWSI Protocol 7351} Start Bit ./ #%33!1" 8 Bits Device Address (slave address) » =i [ 19 %B PIN
(OP4 - OP3 #1 OP2)j £ Device Address i Bit6 #{I Bit5 i f--

BIT1628A TWSI Mode

TWSI Single Write Command

[START[ _ ICAddress [ ACK | Register Address | ACK | Data [ACK [ 9]

T
| N
N
| N
| SN
<
I

1 [oP3] 0 [ BANKS ]R/\ﬂ\\

Banks Select (4 Bits)
0000: Register Bank1
0001: Register Bank2
0010: Gamma

0011: OSD MSB Bank
0100: OSD LSB Bank
0101: 8051 IRAM
0110: 8051 SFR
Others: reserve

TWSI Burst Write

Command s7o
[ START | IC Address [ ACK | Register Address | ACK [ Datal | ACK | Data2 | ACK [ ..DataN [ ACK [ .~ |

From Pin 54 Setting |

TWSI Single Read Command

[START| _ ICAddress | 0] ACK | RegisterAddress | ACK| o-C | | START| IC Address| 1] ACK | Datal [ ACK | >10 |
‘\ j
TWSI Burst Read " " Read
Command Ao aT Nat N o,
[START] ICAddress [0 ACK] 9= TACK[ .~ ] [START| ICAddress] 1[ ACK [ ~5° [Aack[ o7 [Ack] " 7]
=~ write "~ Read

Figure 7-1 TWSI Read/Write Mode
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8 Timing Diagram
8-1 Hardware Reset:
osc LT LI LI L[ - T

SRST(PIN57) I
Internal Reset

Asynchronous Reset

32 Cycles

A
Y

Internal Mode Setup

<l [
-t} -

4 Cycles

8-2 Clock and Interrupt:

XCLK J_LI_I_I_I_I_I_I_I_I_I_I_LT—I_I_LI_LI_I_I_LI_LJ_L—I_I_LI_LI_LI_L

Interrupt condition occur

INT
MCU read Reg[0x02] from BIT1628A_/ (

Write Reg[0x04] by MCU
8-3 Input Signal:
TI0S
1 : 1
PCIK m
: OTIOH
: ——
VS 5 5
TI1S
1 : 1
| TH
| :‘—'l
RDIN7~0 r :
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BIT1628A 10-Bit Digital Video Decoder with OSD

Symbol Describe Max. Min. Unit
TIOS, TI1S Input Setup time 2 Ns
TIOH,TI1H Input Hold time 2 Ns

8-4 Output Signal:

TOCK
OCLK
Data Output
Symbol Describe Timing Unit
TOCK Output clock half period ns
TO MAX DL Output signal Max delay TOCK - 1 ns
TO MIN_ DL Output signal Min delay TOCK -4 ns
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BIT1628A 10-Bit Digital Video Decoder with OSD

O 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 -05 2.5 \%

Vin Input Voltage for Digital Core (5V 05 5 v
Tolerant)
Tstc Storage Temperature -40 125 C

9-2 Recommend Operating Condition

SYMBOL PARAMETER MIN TYP MAX UNIT
AVDD  |Supply Voltage for Analog Core 3.0 3.3 3.6 V
VDD18 |Supply Voltage for Digital Core 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 115°C)

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

loz Tri-state Leakage Current 10 uA

Vi Input Low Voltage CMOS -0.3 0.8 V

ViH Input High Voltage CMOS 2.0 55 \%

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

Von  |Output High Voltage lon= 4,8, 16 mA 24 \%
Schmitt trigger negative

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

Vi+ 9gerp going CMOS 1.44 1.50 1.56 \Y,
threshold voltage

Rpu  |Pull-up Resistance 39 65 116 KQ

Rpd [Pull-down Resistance 40 56 108 KQ

Note: The capacitance listed above does not include pad capacitance and package capacitance.
One can estimate pin capacitance by adding pad capacitance about 0.5pF and the package
capacitance.
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BIT1628A 10-Bit Digital Video Decoder with OSD

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—> le—  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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BIT1628A

10-Bit Digital Video Decoder with OSD

11 Package Information
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oL LDMENSION IN | DIMENSION IN INCH
MIN. | NOM | MAX. | MIN. | NOM [ MAX.
A 1.60 0.063
AT | 005 0.15 | 0.002 0.006
A2 | 135 | 1.40 | 1.45 [0.053 | 0.055 | 0.057
D 890 [9.00 | 9.10 |0.350 | 0.354 | 0.358
D1 | 690 | 7.00 | 7.10 {0272 | 0.276 | 0.280
F 890 [9.00 | 9.10 | 0.350 | 0.354 | 0.358
F1 [ 690 [7.00 | 7.0 [0272] 0276] 0.280
c 0.178 TYP. 0.007 TYP.
cl 0.127 TYP. 0.005 TYP.
L Jo50 [ 060|070 [0020]0.024]0.028
L1 1.00 REF. 0.039 REF.
Z‘\/ B 0 |35 | 7 0 |35 | 7
1 _— WITH PLATING Toee
f ‘ BASE MATEL
b1
b b (MM) b1 (MM) e (MM) JEDEC
N MIN. | NOM [ MAX. | MIN. [ NOM | MAX. [ MIN. | NOM | MAX.
4L | 013 | 0.18 | 0.23 | 0.13 | 0.16 | 0.13 0.40 BSC. MS—-026 BBD
DETAIL "B"
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