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1 General Description

BIT1625 L {7 T-CON == OSD (19~ flal iy 1= 1 if M Wy ZOm IV ay o /3 Veffo i et i I
NTSC/PAL/SECAM 8 fix[* | - {17| BIT1625 El@[’%;dﬁuﬁ;‘g#hﬁ% CVBS 1 Y/C a5y Mgt | Pt
(AGC) “hgj=idpi ek R 2 IFEFFE‘JF“ o [T 2D HEENEL A CTUBBRLSTT 51 R T 2s - i
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2 Features

2.1

2.2

23

General

No external memory required

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

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

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

On-chip clock generator

L-lock system clock frequencies

Digital PLL for synchronization and glock 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 aperturéicorrection

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

PAL delay line fof\correcting PAL phase errors

Multi-standard VBl-data slicer including clesed.caption

MV copy protection detection

YUV to RGB'color space converting

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

Anamofphiczoom for 4:3 video inputte,16:9 display converting

Embedded brightness, contrast, sharpness and gamma correction

Embedded Skin-Tone and CT

Embedded programmable @SD for user Interface

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

Embedded 3 PWM (PulsetWidth Modulation) generators for general purpose control

Embedded IR remote control'decoder

Input

3 analog inputs, internal analog source selectors, e.g. CVBS x 3 or Y/C x 1 or (Y/C x 1 and CVBS x 1)
Built-in YUV to RGB color space converter

5V tolerance input pads support 5V/3.3V interface

Output

Support inverse and frequency adjustment for LCD panel clock /Fﬁ %}‘? % # BIiTEK
Support programmable H/V sync. for LCD panel

Support programmable TCON for LCD panel % | October 17, 2008 | #1
Support Delta and Stripe types LCD panel

Free-run Synchronization mode if sync signal disappeared DCC CONTROLLED

1 BIiTEK
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24

Interface

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

OSD

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

48 user download fonts

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

Fringe font attribute

Transparent overlay for OSD windows

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

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

e

MEFHF BITEK

N

5 [ Octover 17, 2008 | 1
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10-Bit Digital Video Decoder with OSD and T-CON

3 Order Information

BIT1625-LQ

4 Block Diagram

—l_— LQFP Type Package

Part Number
Beyond Innovation Technology Co., Ltd.

&

YyYvy

Video Decoder

¥

) Programmablely

N

D Interface

Programmable

Programmable_’

Output
Process

TCON

Interface

Input ) Pre-Image N ! N
Process Enhancement Horizontal Vertical Scale Horizontal
I Scale Down UP/Down Scale UP
’ Control Register Sets ‘

-

BITEKBUS / TWSI
Interface

Script Macro Controller

EEPROM

Interface

Misc. Function
IR Decoder
Interrupt
PWM

ot

O

K\
S

re 4-1

rogrammable Interface

BIT1625 Architecture

N

-

7
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N
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5 Pin Definition

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

P o s e I B v B v B S S e e e
N — v o = oo < vlH
REZEE5 538575254
e =~ t< < 5 >
— 1} AvDD PLLVSS |48
2 | VREFP PLLVDD 4 —
— 3 1vewm KEY2l |46
—4 1 VREFN KEY1l |42
— 51 AGND vDD18 |44
61 veme vssig (43
7| AIN2 BIT1625 KEY20 |42
—8 1 AVDD KEYio |4l
— 91 qQH LQFP-64 Pwm2 |40
— 10} sTVI PWM1 -39
111 sTv2 vDD33 |38
12 } vpD33 RTS1 {37
13| cpH1 RTS2 |36
— 14} cPH2 RTS3 (32—
—15} cPH3 OEH {34
16| GND33 LD |33
385553 82 s 2 o
08@B8280 Eeo_388¢2
> > AL LC>>np> DX > > > 0
PSS K| S| N &S S| ]| Q| | 8| &) &
Figurexb-1 Pin Configuration
Table 5-1 BIT1625 Pin Definition
Pin Name Pin # | Pin Type Function Description Pad Type
AVDD 1 AP33 |AFE Power (3.3V)
Output for Decoupling or Bypass of
P 2 J° Pos?tive Internal Sefﬁrencey\p;oltage
Output for Decoupling or Bypass
- 3 AIO Con?mon Mode Vr()alta%e o
Output for Decoupling or Bypass of
VREFN 4 AlO Negpative Internal??e?erencipVoltage
AGND 5 AG33 |AFE Ground (3.3V)
VCMC 6 Al Chroma Channel PGA Negative Reference Input
AIN2 7 Al ADC 2 Input (Y / CVBS) ((
AVDD 8 AP33 |AFE Power (3.3V) K
Q2H 9 o] ~Q2H / GPO[1] < [ october 17 ]
STV2 10 o [sTv2 P POTS
STV1 11 /0 |STV1 DCC CONTHI8_LED
: BITEK



BIT1625 10-Bit Digital Video Decoder with OSD and T-CON

VDD33 12 P33 |IO Power (3.3V)

CPH1 13 (0] CPH1 POT8

CPH2 14 (0] CPH2 POT8

CPH3 15 (0] CPH3 POT8

GND33 16 G33 |IO GND (3.3V)

VDD50 17 P50 |DAC Power (5.0V) VDD50

VSS50 18 G50 |DAC GND (5.0V) VSS50

ABOUT 19 AO Analog B Channel Output ABOUT

AGOUT 20 AO Analog G Channel Output AGOUT

AROUT 21 AO Analog R Channel Output AROUT

VDD50 22 P50 |DAC Power (5.0V) VDD50

VDD25 23 P25 |DAC Logic Power (2.5V) VDD25

STH2 24 110 STH2 PBCUS8

STH1 25 1/0 STH1 PBCUS8

VDD33 26 P33 |IO Power (3.3V)

ub 27 0] ub PBCU8

RL 28 (0] RL PBCUS8

VCOM 29 (0] VCOM PBCUS8

VDD18 30 P18 [Core Power (1.8V)

VSS18 31 G18 |Core GND (1.8V)

CKV 32 | CKV PBCUS8

LD 33 (0] LD PBCUS8

OEH 34 (0] OEH PBCUS8

RTS3 35 0] Multi = Function Output POT8

RTS2 36 (0] Multi, —Function Output POT8

RTS1 37 (0] Multi — Function Outpt POTS8

VDD33 38 P33 |IO Power (3.3V)

PWMA1 39 o] PWM1 / GPO[6] POT16

PWM2 40 (0] PWM2 / GPO[7] POT16

KEY10 41 O KEY Scan Qutput 1 PICD

KEY20 42 (0] KEY Scan/Output 2 PICD

VSS18 43 G18 |Core GND (1.8V)

VDD18 44 P18 [Core Power (1.8V)

KEY1I 45 | KeysScan Input 1 PICD

KEY2I 46 | Key:Scan Input 2 PICD

PLLAVDD 47 AP18 |PLL Power (1.8V) — AFE PLL

PLLAVSS 48 AG18 |PLL GND (1.8V)—AFE PLL

SRST 49 1 System Reset, Low Active PIU

OR%S 50 | Option[5] PIU

OP4 51 | Option[4] PID

OPO 52 10 SDA (Master and Slave) PB4

OP1 53 10 SCL (Master and Slave) PB4

VDD18 54 G18 |Core Power (1.8V)

0OSCl 55 | Oscillator Input

0SCO 56 (0] Oscillator Output

VDD33 57 P33 |IO Power (3.3V)

IR 58 | Infrared Decoder Input F : PICU

AGND 59 AG33 |AFE GND (3.3V)

AVDD 60 AP33 |AFE Power (3.3V) K

AIN11 61 Al ADC 1 Channel 1 ( CVBS) 5 | October 17, 2008 | #1

AIN12 62 Al ADC 1 Channel 2 ( CVBS) i

VCMY 63 Al Luma Composite Channel PGA Nege{\ivé%efereﬁc@l%bKULLtD
.
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BIT1625 10-Bit Digital Video Decoder with OSD and T-CON

Pad Type Function
POT4 Controllable Tri-state and 4mA Output Pad Type
POTS8 Controllable Tri-state and 8mA Output Pad Type
POT16 Controllable Tri-state and 16mA Output Pad Type
PICU Controllable Pull-Up Input Pad Type
PICD Controllable Pull-Down Input Pad Type
PB4 No Pull-Up and Pull-Down Input and 4mA Out i al Pad Type
PIU Pull-Up Input Pad Type

PID Pull-Down Input Pad Type

PIS Schmitt Trigger Input Pad Type

PBCU4 Controllable Pull-Up Input and 4mA Outp tional Pad Type
PBCU8 Controllable Pull-Up Input and 8mA O idirectional Pad Type
PBCD4 Controllable Pull-Down Input an idirectional Type

7 A\
MEFA# BITEK

5 [ Octover 17, 2008 | 1
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10-Bit Digital Video Decoder with OSD and T-CON

6 Functional Description

6.1 Version Control
BIT1625 PJ%M:E&{#?E’F‘E%’WI: e IS £ R A Registers (SR Et’ﬁﬁ;[lE'J , ﬁIFﬁ Registers ﬁ%iﬁ%

N ?{‘ °
Table 6-1 Version Control Register
Mnemonic Address| R/W | Bits Description Default
[1:0] Product Version
R_HW_VER 0x000 R 8 |[4:2] Product Number OxAC
[7:5] Product Group
R_SW_VER 0x001 RW 8 |Software Version Control 0x00

6.2

Interrupt Function

BIT1625 Interrupt Functionf # INT Pin (& Pin#2p Pin'71 #{1Pin 70 - RERTSx_SEL = 0x0B) [=fiInterrupt
Trigger Output (ﬁ%@%“sjo Special Output Setup” " SjfiuF[L]) - i} IRegistersy’ F%’{L;%Edge or Level Trigger
Output- ﬁf,‘LeveI Triggerﬁﬁjﬁﬁ‘ r%’»Jgtf'sHigh or llow Actives ' tEdge TriggerE\ﬂj Al ?’t’%Falling or Rising Active

o %l Interrupt%’frﬁ%"aajf gﬂ‘#ﬂfﬁ% (FLAG ~ ACK and MASK) - %E'%ﬁﬁ%if% Figure 6-1 - BIT1625 {1 8 {fInterrupt
Flags#! 12 {ffInterrupt Sourcesﬁ%*if%‘* E) ﬁlFﬁRegistersﬁ%ﬁgﬁéﬁ% Table 6-3 7 Table 6-4 -

Table 6-2

Interrupt Source and Flags

Interrupt Source

Bit

Function

R_INTSIGINESEL (0XOFB[5]) = 0

Active when Input HSYNC Has Some
Changes in 2047 XCLKs

Active when Video Decoder Lock

RHASSIG_FLAG | 0 Selected S (HLCK & SYNC_RDY
elected Source |
RAINTSIGIN, SEL (0xOFB[5]) =1 & STD_RDY & AGC1_RDY &
AGC2_RDY) (See Table 6-4)
. Active when Input HSYNC Has No
R_INTSIGIN_SEL (0xOEB[5])= 0 Change in 2047 XCLKs
RNOSIG_FLAGY I Selectad Souros (HLOK & SYNG, RDY
_ elected Source _
R_INTSIGIN_SEL (0xQFB[5]) = 1 & STD_RDY & AGC1_RDY &
AGC2_RDY) (See Table 6-4)
R_INTMODEGHG_SEL (0xOFBI[6]) = 0 /L*::'V:rmh:n” ;nﬁg\@;m Variation
R_MODE_FLAG 2 A t'g hen Video Decoder FIDT
ctive when Video Decoder
R_INTMODECHG_SEL (0x0FBI[6]) =1 (50Hz/60Hz) Changes
Active when Selected VSYNC Falling Edge Occurs.
RaVSYNCLFLAG | 3 |[RINTVS_POL (0x005[4]) =0 VSYNC Normal
RoINTVS_POL (0x005[4]) = 1 VSYNC Invert
RIINT_ERRSEL (0x006[4]) =0 Active when Timer 0 Overflow
R_ERROR1_FLAG | 4 i i
| _ R_INT_ERRSEL (0x006[4]) = 1 Active when Line Buffer Error Type 1
Occurs
R_INT_ERRSEL (0x006[4]) =0 |Active when Timer 1 Overflow
VP i i
R_ERROR2_FLAG| 5 R_INT_ERRSEL (0x006[4]) = 1 [/\ctive when Line Buffer Error Type 2
Occurs =
VD [From SRC2 (AIN2) or SRC12 (AIN12) or SRf11 (AIN11)‘SSee Table 6-4)
R_MVCC_FLAG 6 |MV or CC Detection (See Table 6-4) *HFF
i ion i 9 October 17, 2008
R_IRKEY FLAG 7 Active when IR Remote Control Detection is Ready o% | |

Active when GPI (General Purpose Input) Status

hanges

K
#

DCC CONTROLLED
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BIT1625 10-Bit Digital Video Decoder with OSD and T-CON

Table 6-3 Interrupt Controller Register

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

R_INT_ACK 0x004[7:0] | RW | 8 |0: Clear Interrupt Flagrand,Disable Interrupt 0x00
1: Enable Interrupt
Interrupt Type

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

Interrupt Polarity
Interrupt Level Type
0: High tevel Active
R_POL_INT 0x005[1] RW | 14)1: Lowilevel Active 0
Interrupt Edge Type
0: Rising Edge Active
1: Falling Edge Active
R_INTSIGIN_SEL OxOFB[5] | RW{[ 1 |Setto 1 0
R_INTMODECHG_SEL|0xOFB[6] | RW. [ ¥, |Setto 1 0
Interrupt Vecter[3]'Source Selection
00: VSYNC/rem Input VSYNC Source
01: VSYNC from Output VSYNC Source
10: VSYNC from VD VSYNC Source
11: VSYNC Source Active when TWSI
Detection Occurs
Interrupt Vector[3] Polarity Selection
R_INTVS_POL 0x005[4] RW | 47 |0:Normal 0
1: Invert
Interrupt Vector[5] VP Error Source Enable
R_VP_ERR2_EN 0x006([3] RWa 9 |0: Disable 0
1: Enable

Interrupt Vector[4] and Vector[5]

R_INT _ERRSEL 0x006[4 RW | 1 Source Selection 0
e, 4 X 41 0: From Timer Overflow
1: From Line Buffer Error

Line Buffer Error Detection Selection

R_INT_VSSE 0x005[3:2] | \RW | 2 00

RJERROR_TYPE 0x006[5] RW | 1 |0: Odd Field 0
1: Even Field
IHS Pulse Width Selection

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

MEMH# BITEK

:§ | October 17, 2008 | |

DCC CONTROLLED
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BIT1625 10-Bit Digital Video Decoder with OSD and T-CON

Mnemonic Address | R/W |Bits Description Default
HLCK Detection Enable
R_INTHLCK_EN O0xOFB[0] | RW | 1 |0: Disable 0
1: Enable
Sync Ready Detection En
R_INTSYNCRDY_EN |0xOFB[1] | RW | 1 |0: Disable 0
1: Enable
Standard Ready Det ble
R_INTSTDRDY_EN 0xOFB[2] | RW | 1 |0: Disable 0
1: Enable
AGC1 Ready
R_INTAGC1_EN OxOFB[3] | RW | 1 0
R_INTAGC2_EN 0xOFB[4] | RW | 1 0
) Detection
R_INTSRC2_EN 0x006[0] RW i e 0
——
12 (AIN12) Dete Enable
R_INTSRC12_EN 0x006][1] isable Q 0
: Enable
SRC11 (AIN1 ction Enable
R_INTSRC11_EN 0x006[2] 1 |0: Disable 0
E\@Enable
R_INTMV_EN 0
ection Enable
R_INTCC_EN 0
R_INT_FLA
Q_INT_MASK
FF : Interrupt INT
| [ Control
I | I
| I
| I
I I
' I
Figure 6-1 Interrupt Function Block
a N

MEFHF BITEK
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BIT1625 10-Bit Digital Video Decoder with OSD and T-CON

6.3 Double Buffer
BIT1625 % Scaling Factor (0x05F~0x061,0x067) #IDisplay Windows Setup (0x052~0x057) i Double

Buffer Register » {ﬁ[Eﬁl E'Ji’ﬁ%ﬁiﬁﬁfﬂegistersﬁ‘ﬂ it Parallel Update » ﬁi%#ﬁﬁﬁ%iﬁ% Figure 6-2 » ﬁ'FéI%

Registers?’s?igﬁ%*if:% Table 6-5 -

Register Table Dou r Regs

——) D] DO DO ey
To,

D~

DI

LOAD

A

MUX

VSYNC

R_LOAD_EN
(0x00C[5])
L PE (0x@
Figure 6 u uffer Functioo
Mnemonic Address |R/W [Bits Description Default
Double Buffer nable
R_LOAD_EN 0x00C[5] W) 1 |0: Nothing g 1
1: Load
Double r Register Update Type
R_LOAD_TYPE 0 W 1 ]0:1 ely 0
: by R_LOAD_EN

a )
MEMFH BITEK

5 [ Octover 17, 2008 | 1
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6.4 Pad Type Setup

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

BIT1625 fij! i PAD i ]%’J&_FL Tri-State fiil' » [y * iy PAD ply ' Sl # . Pull-Up or Pull-Down it

SLHFVHHF > R Registers =% 4. .

Mnemonic Address | R/W | Bits Description Default
R_ROUT_TRI 0x007[0] | RW 1 |ROUT Port Tri-State Enable 1
R_GOUT_TRI 0x007[1] | RW 1 |GOUT Port Tri-State Ena 1
R _BOUT_TRI 0x007[2] | RW 1 |BOUT Port Tri-State 1
R_TOUT_TRI 0x007[3] | RW 1 |TOUT Port Tri-State 1
R _OCLK_TRI 0x007[4] | RW 1 |Setto1 1
R _PWM1_TRI 0x007[5] | RW 1 |PWM1 Pin (Pin 3 1
R _PWM2_TRI 0x007[6] | RW 1 |PWM2 Pin (Pin tate Enable 1
R _SRGB_TRI 0x007[7] | RW 1 |Setto0 0

Mnemonic Address | R/W | Bits Description Default
R_BIN_REN 0xOFD[7:0]] RW | 8 |[BI I-Up Resistahce On/Off 0x00
R_TOUT_REN OXOFE[7:0]| RW | 8 |[TOUT[7: rt Pull-Up R On/Off OXFF
R _RIN_REN OxOFF[0] | RW 1 rt Pull-Down nce On/Off 0
R_GIN_REN OxOFF[1] | RW in Pull-Down nce On/Off 0
R_GIN1_REN OXOFF[2] | RW [ ] Port Pull-Down Resistance On/Off 0
R_SYNC_REN OXOFF[3] | RW OffCNSYNC Pins -Down Resistance 0

Pin (Pin58) P. Resistance On/Off
R_IR_REN OXOFF[4] 0: On 0
1: Off e
a A

MEFHF BITEK
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BIT1625 10-Bit Digital Video Decoder with OSD and T-CON

6.5 GPO (General Purpose Output) Function
BIT1625 [‘Jﬁ[ﬁjﬂ{'ﬂi 5 {[#GPO Register controlfii!' - £ i* 53 [ /5] iHigh Level - Low Level - Tri-State7{/Status
DAL - H AfRRegisters ¢ 5 % ¥ Table 6-8 7[1 Table 6-9 -

Mnemonic Address | R/W |Bits Description Default

GPO Port Output Selection N4

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

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

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

GPO Pin Name/No. Output Pin Register Recommended Setting
GPOI6] PWM1(74)
GPOI[7] PWM2(75)

6.6 System Enable and Rese

BIT1625 1"} /{51 HISRST Pin (P4 ¥ * ~ i 4" 1 LK CyclesfisLowii » BIT1625  FL
Reset [fiI%]Power On E\Hj‘ AUTREE - ‘% ﬁ%éﬁ%‘ Figure o
llse must be | than 16 XCLK cycles

w2

Figure 6-3 . Hardware Reset Waveform

a A
MEMFH BITEK

5 [ Octover 17, 2008 | 1
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6.7 Clock Domain Systems

BIT1625 Pjﬁﬂﬁ'&fv it Clock Domain :

. PCLK Domain: Source Clock
. LCLK Domain: Output Clock

A WON -

. MCLK Domain: Image Clock
5. TCLK Domain: Panel Clock

ﬁl%aRegistersF%i{u_’ﬁ%%j% Table 6-10 -

. XCLK Domain: System Clock

EHF1SE © XCLK Domain i “f1* LCLK Domain (% -

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

Table 6-10 Clock Domain System Register
Mnemonic Address | R/W |Bits Description Default
XCLK Domain Clock Source Selection
R_XCLK_SEL 0x00B[6:4] | RW | 3 XCLK = OSCOLII@"R_XCLK_SEL) 000
TCLK Domain' ClockéSource Selection
000: PLECEK
001: OSCCLK
R_TCLK_SEL 0x00C[2:0] | RW | 3 010: IcLKkA 001
011! ICLK2
1xx: VDCLK
TCLK Domain Polarity
R_TCLK_POL 0x00C[3] | RW | 1 40: Nermal 0
1: Invert
TCLK Domain Enable
R_TCLK_EN 0x00C[4] | RW ™1 |[0: Disable 1
1: Enable
LCLK Domain'Cleck Source Selection
00: Normal.Cloeck (Freq. Equals to LCLK)
R_LCLK_SEL 0x00D[5:4] |RW | 2 |01: Phase 1 Clock (Freq. Equals to LCLK/3) 10
10: Phasei2 Clock (Freq. Equals to LCLK/3)
11.,Phasé 3 Clock (Freq. Equals to LCLK/3)
KCLK'Domain Polarity
R_LCLK_POL 0x00D[6] | RW | 1 |0: Nermal 0
1: Invert
LCLK Domain Enable
R_LCLKZEN 0x00D[7] | RW4|“#, "|0: Disable 1
1: Enable
MCLK Domain Clock Source Selection
R_MCLK_SEL O0x00E[1:0L,| RW | 2 MCLK = PCLK/(R_MCLK_MODE+1) 01
MCLK Domain Polarity
R_MCEK“POL 0x00E[2] RW | 1 |0: Normal 1
1: Invert
MCLK Domain Enable
R_MCLK_EN 0x00E[3] RW | 1 |0: Disable 1
1: Enable
PCLK Domain Clock Source Selection
00: ICLK1
R_PCLK_SEL Ox00E[5:4] | RW | 2 01: ICLK2 f 00
1x: VDCLK MEFAH BITEK
PCLK Domain Polarity ¥ | October 17, p008 | |
R_PCLK_POL 0x00E[6] RW | 1 |0: Normal 1
1: Invert DCC CONTROLLED
a
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10-Bit Digital Video Decoder with OSD and T-CON

R_PCLK_EN

O0X00E[7]

RW

PCLK Domain Enable
0: Disable
1: Enable

R_DACCLK_EN

0x00B[2]

RW

DAC Clock Domain Enable
0: Disable
1: Enable

R_DACCLK_POL

0x00B[3]

RW

DAC Clock Domain Polarity
0: Normal
1: Invert

R_LCLK_4X

0Xx00B[7]

RW

LCLK x 4 Enable
0: Disable
1: Enable

R_LINEBUF_CKEN

0x00D[1]

RW

Line Buffer Clock Enable
0: Disable
1: Enable

R_REGS_CKEN

0x00D[2]

RW

Registers Set Clack Enable
0: Disable
1: Enablg

R_VDCLK_SEL

0x00D[3]

RW

VD/€lock Demain Clock Source Selection
0: From 27MHz
1: From 13.5MHz

R_AFEBUF_SEL

0X00F[6]

RW

AFE Buffer Clock Domain Clock Source Selection

0: Fromm DVPCLK
1: From AFECLK

R_AFEBUF_POL

0X00F[7]

RW

AFEE Buffer Clock Domain Polarity
0: Normal
1: Invert

R_AFECLK_SEL

0x00F 4]

RW

AFE Clock Demain Clock Source Selection
0: From 27ZMHZ
1: Fromy13.5MHz

R_AFECLK_POL

0x00F[5]

RW

AFE Clock'Domain Polarity
0#Normal
Telnvert

R_AFECLKEN

0X00F[3]

RW

AFE Clock Domain Enable
02Disable
1: Enable

R_DVPCLKuSEL

0X00F[1]

RW

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

RIDVPCLK: POL

0X00F[2]

RW

DVP Clock Domain Polarity
0: Normal
1: Invert

R.DVPCLK_EN

0X00F[0]

RW

DVP Clock Domain Enable
0: Disable
1: Enable

R_CLK27_POL

OXOEF[0]

RW

CLK27 Domain Polarity
0: Normal

1: Invert

R_CLK27_EN

OXOEF[1]

RW

CLK27 Domain Enable
0: Disable

G s

Bi1TEK

1: Enable

%% | October 17,
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10-Bit Digital Video Decoder with OSD and T-CON

R_LN5CLK_POL

OxOF7[4] |RW

Line Buffer Clock 5 Polarity
1 |0: Normal
1: Invert

R_LN4CLK_POL

OxOF7[3] |RW

Line Buffer Clock 4 Polarity
1 |0: Normal
1: Invert

R_LN3CLK_POL

OXOF7[2] |RW

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

R_LN2CLK_POL

OXOF7[1] |RW

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

R_LN1CLK_POL

0x0F7[0] RW

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

6.8 Panel

Timing Setup

BIT1625 T 53 ljl#%fAuto Switchﬁfrr%“{gpsgga BN > 5i¥Mode 0/1 fyac FIES” /41 Panel Timingr%’“{g@j » ELAf

%Registersﬁ%{gﬁ%‘if% Table 6-11 || » 4f Sl el '.i’!z‘%ﬁ%?éfﬂ Figure 6-4 -

Table 6-11 Panel Timing Setup Register
Mnemonic Address R/W | Bits Description Default
R_OS_XP 0x013[0], 0x010[7:0] RW [ 9%.[HSYNC Pulse Width 0x010
R _OS XS 0x013[1], 0x011[7:0] RW\[ 9"|Active Window_Horizontal Start Position 0x020
R_OS_XW 0x013[6:4], 0x012[7:0] 4eRW_ 11 |Active Window, Horizontal End Position 0x200
R_OS_XT_MO0|0x016[2:0], 0x014[7:0] | RW | 11 |HorizontalTotal Length on Auto Switch Mode 0| 0x326
R_OS_XT_M1|0x016[6:4], 0x045[7:0] [[RW | 11 |Horizontal Total Length on Auto Switch Mode 1| 0x29D
R_OS_YP 0x017[7:0] RW | 8 |VSYNCPulse Width 0x02
R_OS_YS 0x018[7:0] RW | 8 |Activer'Window Vertical Start Position 0x05
R_OS_YW 0x01B[1:0], 0x019[7:0] | RW | 10 |Active’Window Vertical End Position 0x0FO0
R_OS YT 0x01B[8:2], 0x01A [7:0] | RW | 10 4Vertical Total Length 0x0F4
(0,0) | L
HSYNC Output
| R_OS_XP
{ y g?‘ - KxX—T TX~
s Blank Range g
|
S
Y 8 |3
Panel Active Window < |
| |
1 I ¥ _
. ' |
IFa_os_xsl | |
¢ IN|
N R_OS_XW ’l |
| |
VSYNC Output |
R_OS_XT_Mo0 . -
' R_OS_XT_M1 V'l AaE A #& BITEK
Figure 6-4 Panel Timing Setup % | October 17, 2008 | #1
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10-Bit Digital Video Decoder with OSD and T-CON

6.9 Output Data Path

BIT1625 ﬁ‘%f%fﬁt".pf@ata Bus’J [l f#tInvert -~ Rotate#[ISwappiigt! » ﬁ'F}ffﬁJRegistersﬁ%ﬂu_’ﬁ%%%
Table 6-12 > ffI%jE ijff&ﬁ'ﬁ%%% Figure 6-5 -
Table 6-12 Output Data Path Register
Mnemonic Address |R/W| Bits Description Default

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

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

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

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

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

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

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

R_DLYE_OR 0x01D[0] |RW | 1 |R Channel©utput Delay 1 Clock en, Swap Source =0 0

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

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

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

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

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

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

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

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

R_SWAPE. ORG0K01E[1] |RW| 4 R Data Output Swap with G Data Output on 0
Swap Source =0
R Data Output Swap with B Data Output on
Swap Source =0

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

R _ZERO1_EN |OxO1E[3]»|RW | 1 |0: Disable 0
1: Enable

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

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

R_SWAPO_OGB [0x01E[4] |RW | 1 ) 0
0: Swap Disable % | October 17,2008 | ]

1: Swap Enable

kDCC CONTROLLED
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BIT1625 10-Bit Digital Video Decoder with OSD and T-CON

Even/Odd Swap Source
R_SWAP_SRC |0x01E[7] |RW| 1 |0: Q2H 0
1: VCOM
Internal "M ANV ™M ™
R Data P >° U — U U —|Rotate|— Ul RouT
0 0 0 0
X X — X X
RﬁPOI!iROUT RﬁSW;lAPioRB R_SWAP_ORG R_ROIl__ROUT
Internal ; M
B l>° M 4 M Rotate |1 M
B Data 0 U i U . U - . U —BOUT
X —1 X X X
|
R,POI!,BOUT R_SWLP_ORB gE=WAP_OCH R_ROIl__BOUT
Internal 1 ™M
—0—[>o— M L LM 1| M
G Data U U 41U U —GouT
4 X °f X 4 X o X
R_POIl__GOUT R_SWAP_ORG "R swap_oGs R_ROI!_GOUT

Figure 6-5 £Output Data Path Selection

6.10 Special Output Setup
BIT1625 #f{if 3 7= Special Output Pads (RTS1 (Pin 72) - RTS2{(Pin 71) #IRTS3 (Pin 70) ) - Fi'4Z} IRegisters
73 H[J?'t”#ﬁ %’_ﬁﬁ[&fiﬁi » H ﬁ'%ﬁ{RegistersF%{L_‘Eiﬂ ﬁl%&ﬁ%‘iﬁ# Table 6-13 -
R_RTS1_SEL = { 0x020[4], 0x01F[3:0] }, Default = 0X0OF
R_RTS2_SEL = { 0x020[5], 0x01F[7:4] }, Default =Ox0F
R_RTS3_SEL = { 0x020[6], 0x020[3:0] }, Default = 0x0F

Table 6-13 Special Output Setup

Mnemonic | R/W |Bits Description

0_0000: OutputiHSYNC Signal 1_0000: Inverse (HSYNC)

0_0001: Output HREF Signal 1_0001: Inverse (HREF)

0_0010: OutputVSYNC Signal 1_0010: Inverse (VSYNC)

0_0011: Qutput VREF Signal 1_0011: Inverse (VREF)

0_0200: Output Data Enable Signal [1_0100: Inverse (DE)

0404041, Output Even/Odd Signal 1_0101: Inverse (Even/Odd)

0.0110: STH 1_0110: Inverse (STH)

RRTsx SEL |RW | 5 0.0111: STV 1_0111: Inverse (STV)

0,1000: Mode Type 1_1000: Inverse (Mode Type)

0_1001: Auto-On 1_1001: Inverse (Auto-On)

0_1010: Write Protect 1_1010: Inverse (Write Protect)

0_1011:INT_O 1_1011: Inverse (INT_O)

0_1100: GPO[7] 1_1100: Inverse (GPOI[7])

0_1101: PWMx 1_1101: Inverse (PWMx)

0_1110: GND 1_1110: VDD

0_1111: Tri-State 1_1111y/Tri-State
ME A H% BITEK
¥ | October 17, 2008 | |

DCC CONTROLLED
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6.11 Special Timing Adjustment

BIT1625 [i' &5 1+ i1 Panel Timing it #42<t ¥ Timing i I Ptz 2 1y

Emﬁyj% °

6.11.1 Synchronization Timing

TS 19 VSYNG il v f=efii* 21k VSYNC [l -
A

/ / /
| |

N

Input VSYNC

Output VSYNC "o |

I A

FIFT

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

% panel

dd Field VSYNC A

Input VSYNC L]
R_OS_YT
Output VSYNC | ] -
H HIE Regist aw&-%f&f%* k.
Mnemonic Address | R/W | Bits Description Default
m Output Lines Protection
isable 0
 Enable
wo-Field Synchronization Mode Selection
0: Even Field Synchronize 0
1: Odd Field Synchronize
Synchronize with Input VSYNC Enable
1 |0: Two-Field Synchronization Mode 1
1: Synchronization Mode

—

—

7

N

MEFHF BITEK

5 [ Octover 17, 2008 | 1
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\ 2.

18

BITEK



BIT1625

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

6.12 TCON Function
BIT1625 [’ Programmable TCON Function}iﬁ’ﬁ’nﬁ:ﬁp[ BIT1625 ﬁl%ﬁ‘ﬁ@éﬁ Analog Interface Panels » & ﬁ'ﬁéfﬁi

Registers I%’{L_'ﬁ A A
Table 6-15 TCON Function Register
Mnemonic Address R/W | Bits Description Default
R_STH_START 0x023[6:4], 0x021[7:0] | RW | 11 |STH Signal Start; 0x025
R_STH_END 0x023[2:0], 0x022[7:0] | RW | 11 |STH Signal End 0x026
R_LD_START 0x026[6:4], 0x024[7:0] | RW | 11 |LD Signal Start 0x001
R_LD_END 0x026[2:0], 0x025[7:0] | RW | 11 |LD Signal.End 0x037
R_CKV_START 0x029[6:4], 0x027[7:0] | RW | 11 |CKV Signal,Start 0x027
R_CKV_END 0x029[2:0], 0x028[7:0] | RW | 11 |CKV SignalEnd 0x051
R_OEH_START 0x02C[6:4], 0x02A[7:0]| RW | 11 |OEH Signal'Start 0x014
R_OEH_END 0x02C[2:0], 0x02B[7:0]| RW | 11 |OEH Signal End 0x015
R_VCOM_SHIFT 0x030[6:4], 0x02D[7:0]1| RW | 11 4VCOM Shift 0x014
R_STV_START 0x030[3:2], 0x02E[7:0] | RW | 10 [STV/Signal Start 0x003
R_STV_END 0x030[1:0], 0x02F[7:0] | RW+|_ 10, STV Signal End 0x004
R_POL_CKV 0x031[0] RW4 1% |CKV Output Polarity 0
R_POL_STV 0x031[1] RWS ' |STV Output Polarity 0
R POL_STH 0x031[2] RW .1 [STH Output,Polarity 0
R_POL_LD 0x031[3] RW %1 |LD Output Polarity 0
R_POL_FRP 0x031[4] RW'| 1 |FRP OutputPolarity 0
OEH Quiput Polarity
R_POL_OEH 0x031[5] RW | 1 |0: Normal 1
1. dnvert
OEH Gated with Output Data Enable
R_OEH_GATE 0x031(6] RW | 1 (]|0:Disable 0
1: Enable
TCON Function Enable
R_TCON_EN 0x031[7] RW (.1 |0: Disable 1
1: Enable
STV Output Selection
R_STV_SEL 0x032[0] RW | 1 |0:STV1=0UT, STV2=IN 0
1: STV1 = IN, STV2 = 0OUT
STH Output Selection
R_STH_SEL 0x032[1] RW | 1 |0:STH1=0UT, STH2=IN 1
1: STH1 = IN, STH2 = OUT
TCON U/D Signal
R_TCON_UD 0x032[2} RW | 1 |0: Low Level 0
1: High Level
TCON RIL Signal
R /TCON RL 0x032[3] RW | 1 |0:Low Level 1
1: High Level
Q2H Output Polarity
R_POL_Q2H 0x032[4] RW | 1 |0: Normal 0
1: Invert
LTPS Mode Selection
R_LTPS_MODE 0x032[5] RW | 1 |0: Normal Mode 0
1:LTPSTCON Modgy 7 £ 3 BIiTEK
%e | October 17, 2008 | |
DCC CONTROLLED
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10-Bit Digital Video Decoder with OSD and T-CON

VCOM Output Signal Selection
00: VCOM Signal
R_VCOM_SEL 0x032[7:6] RwW 01: PREFRP Signal 00
10: FRP Signal
11: Q2H Signal
VCOM Signal TY
00: Always 0
R_VCOM_TYPE 0x033[7:6] RwW 01: Always 1 11
R_BUS_INV 0x034[7:6] RwW 11
Invert FRP
R_STV_SHIFT_E 0xO0F8[6:4],0x0F9[7:0] 0x000
R_STV_SHIFT_O 0x0F8[2:0],0x0FA[7:0] 0x000
W
R_STV_SHIFT_SRC |0x036[0] 0
e
R_STV_SHIFT_TYPE |0x036[1] 0
R_STV_SHIFT_CUT |0x036[2] 0

a A
MEMFH BITEK

5 [ Octover 17, 2008 | 1
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6.13 TCON Clock Mode
BIT1625 i 47 TCON CPH Clock f#i=t » & ﬁ'?f;& Registers F%{L_ﬁ%ifj%“ Fe o

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

Table 6-16 TCON Clock Mode Register

Mnemonic Address | R/W |Bits Description Default
R_CPH1E_CKSEL |0x033[1:0] | RW | 2 |CPH1 Clock Type Selection on‘Swap,Source = 0 01
R_CPH2E_CKSEL [0x033[3:2] | RW | 2 |CPH2 Clock Type Selection onfSwap Source = 0 01
R_CPH3E_CKSEL |0x033[5:4] | RW | 2 |CPH3 Clock Type Selectionfon Swap Source = 0 01
R_CPH10_CKSEL [0x034[1:0] | RW | 2 |CPH1 Clock Type Selection‘on Swap Source = 1 01
R_CPH20_CKSEL |0x034[3:2] | RW | 2 |CPH2 Clock Type Selection on, Swap Source = 1 01
R_CPH30O_CKSEL |0x034[5:4] | RW | 2 |CPH3 Clock Type Selection,on Swap Source = 1 01
R_CPH1_EN 0x035[0] RW | 1 |CPH1 Output Enable 1
R_CPH2_EN 0x035[1] RW | 1 |CPH2 Output Enable 1
CPHS3 Output Enable

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

R_CPH_HALF 0x035[3] RW | 1 |0: Nopmal‘Mode 0
1; Half Cleck Mode

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

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

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

6.14 Display Layer
BIT1625 #{# |4 Digplay Layer Hiél%%%dﬁ%ﬁ% # Panel > FJ;J RLMERY Layer i Tt i (S (E-LAMERY Layer
ﬁ'ﬁ}}%?ﬁﬂﬂ%éﬁ%“ [ - BTN Bayer4 (-t i Layers -

- = -
» ) )
< < =< <
o o ® ®
= = = =
- N w IN
............. S PSR AR
!
R, A o
[
v -
2 |BFNs| & B |3
218 38l & ' |2
= 6rBlz 5 I3
= =
o 1g: |=
5 (e O EE, e o
asis ol 3 13 &
oL 8] & 2
s N s Ty )
(7] ) ! i
l |
Lo
l L
............... L b L L
\ priority
Low .
° High

|aued

MM BITEK

§ October 17, 2008 | |

Figure 6-8 Display Layer
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BIT1625 10-Bit Digital Video Decoder with OSD and T-CON

6.15 Background 2
BIT1625 [ il 64 FEFTRI 1] HRAT 4:3 f00 PUAERE - H AfTfRegistersi & M H A i 24

Table 6-17 -
Mnemonic Address R/W | Bits Description Default
R _BG2_R 0x037[7:6] RW 2 |Background 2's R @elor'u for 4:3 Display 00
R BG2 G 0x038[7:6] RwW 2 |Background 2's G Cé d for 4:3 Display 00
R_BG2_B 0x039[7:6] RW 2 |Background 2’s Co d for 4:3 Display 00

6.16 Background 1 and Test Pattern Setup
BIT1625 [* Jﬁ[ﬁ@'ﬁ 8 7[* | Test Patterns » 5 |||+ 26

" O SR (Ramp) o ’r‘E'ﬁ’%&RegiStefS
ek ag&%éﬁ% Table 6-18 -

Mnemonic Address | R/W | Bits Description Default
R_TESTPAT_R 0x037[5:0] | RW ttern R Col 0x00
R_TESTPAT_G 0x038[5:0] | R t Pattern G C e 0x00
R_TESTPAT_B 0x039[5:0] | R st Pattern B lue Ox3F
R _TESTPAT_Q 0x03A[7:0] | R est Pattern Gradient Ratio 0x00

Test Pattern
00: 26214
R_TESTPAT_TYPE 0x03B[1: 2 |01: ¥ ) Ratio = 1 Pixel 00

rid) Ratio = 16 Pixels

R_TESTPAT DIR

RWQ 0: Vertical 0
1: Horizontal

‘ Background Mode Enable

é 1 |0: Disable 0
1: Enable

Free-Run Mode Enable

0x03 RwW 1 |0: Disable 0

‘ 1: Enable

0x03B[6]

a )
MHEM# BITEK

5 [ Octover 17, 2008 | 1
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10-Bit Digital Video Decoder with OSD and T-CON

Scaler
Brightness
Image Data—— Contrast |--—- —
Background
Generator

R_FREERUN_EN
R_BACKGROUND_EN

6.17 Auto Blank Screen Q
BIT1625 || # [ ' Blank Screen ‘FII’,’?*E#EH l%q‘l‘ﬂr@’}zgﬁﬂj‘}[ﬁjﬁ Elgﬁjflg%‘;‘m Blank Screen F[1 » ﬁlrgfg

Registers s¥t=fa ™ & o

Mnemonic

Address R/W | Bits Description Default

R_AUTOON_TIME

creen to Normal Screen Delay

s (Based on VSYNC) 0x0D

R_AUTOON_EN

nk Screen Function Enable
: Disable 1

RW
1: Enable
R Setto 1 0

HLCK Detection Enable

@“ 1 |0: Disable 1

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

1: Refer to SYNC

0 F@ RW | 1 |o: Disable 0
1: Refer to STD

0x0FCI3] RW 1 |0: Disable 0

Standard Ready Detection Enable

AGC1 Ready Detection Enable

1: Refer to AGC1

0x0FC[4] RW 1 |0: Disable 0

AGC2 Ready Detection Enable

1: Refer to AGC2 =

6.18 Input Image Window Setup 5
F%’Q‘—_’Input Image Window - BIT1625}{%’%3’“’#&%&ﬁﬁy‘]ﬁf@‘fﬁﬁ[;\%f——:Scalin Ej% o H HIEERe ister%%i‘—_’%%%
Table 6-20 - #1557 =

ﬁ
MEFHF BITEK

| October 17, 2008 | |

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

Table 6-20 Input Crop Register
Mnemonic | Address | R/W |Bits| Description |Defau|t
Auto Switch Mode 0 Input Windows Setup
R_IS_XS_MO0 [0x040[1:0],0x03E[7:0]| RW | 10 |Input Window Horizontal Start Position 0x09A
R IS _XW_MO [0x040[7:4],0x03F[7:0]| RW | 12 |Input Window Horizontal EndyPosition 0x346
R_IS_YS_MO |0x043[1:0],0x041[7:0]| RW | 10 (Input Window Vertical Start Position 0x018
R_IS_YW_MO |0x043[6:4],0x042[7:0]| RW | 11 |Input Window Vertical End Paosition 0x133
Auto Switch Mode 1 Input Windows Setup
R IS XS _M1 [0x046[1:0],0x044[7:0]| RW | 10 |Input Window Hofizontal Start Position 0x08C
R_IS_XW_M1 |0x046[7:4],0x045[7:0]| RW | 12 |Input Window Horizental End Position 0x33C
R_IS_YS_M1 |0x049[1:0]1,0x047[7:0]| RW | 10 (Input Window VerticahStart Position 0x015
R_IS_YW_M1 [0x049[6:4],0x048[7:0]| RW | 11 |Input WindowA/ertical End Position 0x100
0,00 LI L
| | HSYNC Input
- ————-
— Blank Range I;;
14
5\
Input Image Window ’
_——_——)] e ——
| |
] 1
= '
LR_IS_XS | J
I R_IS_XW ’|
VSYNC Input
Figure 6-10) Iaput Window Setup
6.19 Input Data Path Setup
BIT1625 ﬁ‘ﬁ‘%ﬂ‘ﬁ" fiData Busgrf[liftinvert - Rotate 7! Swap [roEE! » iﬂﬁlrﬁ%Registersﬁ%’“{u_’ﬁ%%%
Table'6-21 - FfEfED *Jﬁ&ﬁ'ﬁ%%% Figure 6-11 -
Table 6-21 Input Data Path Register
Mnemonic Address R/W | Bits Description Default
R_POL_RIN 0x04A[Q] RW 1 |R Data Input Polarity 0
R/POL GIN 0x04A[1] RW 1 |G Data Input Polarity 0
B Data Input Polarity
RYPOL_BIN 0x04A[2] RW 1 |0: Normal 0
1: Invert
R_ROL_RIN 0x04A[3] RW 1 |R Data Rotate 0
R_ROL_GIN 0x04A[4] RW 1 |G Data Rotate 0
B Data Rotate f
R_ROL_BIN 0x04A[5] RW 1 |0: Disable A i’:“? 7FL # |B THK
1: Enable | —] —
R_ISWAP RB  |0x04C[0] RW | 1 |R DataBus Swap B Dath Bs L~ =g [ ]#]
R_ISWAP_RG |0x04C[1] RW 1 |RDataBus Swap GData Bys~~ ~An1nc® | &

24



BIT1625 10-Bit Digital Video Decoder with OSD and T-CON

G Data Bus Swap B Data Bus

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

R_VD_PATH 0x04C[3] RW 1 |Setto1 0

Y o

(Internal VD)

1
Cb_{
(Internal VD) 0

R

1
o
(Internal VD) 0

a )
MEMFH BITEK

5 [ Octover 17, 2008 | 1
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10-Bit Digital Video Decoder with OSD and T-CON

6.20

i B PERB N - -

Input Mode Selection
BIT1625 7ZH 1 Register F%%ﬁi%}ia?]“ ez, H ﬁIFéf% Registers

A Y R IS S

Mnemonic Address |R/W| Bits Description Default
R_IHS_SEL 0x04B[0] |RW/| 1 |[Setto 1 N4 0
R_IVS_SEL 0x04B[1] |RW| 1 [Setto 1 0

External HSYNC Polarit‘
R_POL_IHS 0x04B[2] |RW| 1 |0: Normal \ 0

1: Invert

External VSYNC Pol
R_POL_IVS 0x04B[3] |RW | 1 1
R_SEL_EVEN 0x04B[5:4] | RW | 2 A 00
R_EXT_SYNC 0x04B[6] |RW| 1 0
R_SORT_656 0x04C[6:4] | RW | 3 000
R_VISUAL_TYPE |0x04C[7] |RW 0
R_SRC_SEL 0x04D[1:0] 00
R_SWAP_UV 0
R_IMODE 0

01

Q

S

a )
MEMFH BITEK

5 [ Octover 17, 2008 | 1
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6.21 Auto Switch

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

BIT1625 #|%fInput Windows - Scaling Factor#[/Timing setup# ExﬁERegistersﬁ%’“{g P H[J?%_’ET’L FIEEY
=P o T MR BITI625 5 M * P 50HZ or B0HzF 1Fs = A1 URegisters
> El ﬁ'%ﬁRegisters?@ﬁ‘?ﬁif% Table 6-23 -

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

Auto Switch Mode

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

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

6.22 Display Window Setup

BIT1625 3.+ "~ {[#Display WindowfiJh 5k ’){%’]’Scaling."‘g’éflﬂ%‘@f&}!?ﬁﬂ%ﬁﬁE?L'A“Ehiﬁﬁm » pIF Timing & p0
AR }‘F,Move (Pan) #IResizefvg (™ - i?!ﬁl%,EJRegistersF%’gﬁ%‘i%% Table 6-24 > fHISPEL A ﬂlﬂ%ﬁ'ﬁ%

%% Figure 6-12 -

Figure 6-12 Display Window Setup LD

P

Table 6-24 Display Windows Register
Mnemonic Address R/W |(Bits Description Default
R_PRDIS_ACTX |0x052[6:4], 0x04F[7:0] | RW" | 4 |DiSPiay WindowtRge-Scaling Active 0x1EO
Horizontal Width
R_DIS_YS 0x052[1:0], 0x050[7:0pf RW<}10 |Display Window Vertical Start Position 0x005
R_DIS_YW 0x052[3:2], 0x051[7:0]1“RW | 10 |Display Window Vertical End Position 0x0F0
R_DIS_XS 0x055[1:0], 0x058[7:0] | RW | 10 |Display!Window Horizontal Start Position | 0x020
R_DIS_XW 0x055[6:4], 0x054[7:0]| RW | 11 |DisplayWindow Horizontal End Position | 0x200
Digplay Window Active Horizontal Width
R_DIS_XW1 0x058[2:0],,0x056[7:0] | RW | 11 |On Linear Mode:  Define All Region 0x320
O@n'Anzoom Mode: Define 2 Region
Display Window Active Horizontal Width
R_DIS_XW2 0x058[6:4], 0x057[7:0] | RW, {1141On Linear Mode:  No Active 0x320
On Anzoom Mode: Define 1 and 3 Region
000 1
N HSYNC Output
R_OS_XP
3 . Blank Range 2 1
| = = 2]
8 Panel Active Window 2
14 —_— - —_—
> E'
& |3
. . 14
Display Window 2
|
14
| 1|
] T
’j L * ;: k Background
R_DIS_XS | R_DIS_ACTX | r.. H
:< R_DIS_XW " Iﬁcg‘%o’fi# BITEK
VSYNC Output | T ' 5 [ October 17, 2008 ]
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6.23 Scaling Engine
BIT1625 fi* 55 H[J%J@%E"@l (Vertical) #[I-<T (Horizontal) [ﬁ“’é‘(Scaling R iﬂﬁﬁﬁ?%“%‘ﬂ%[“ o

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

Figure 6-13 Scaling Funection

6.23.1 Horizontal S¢aling Down Engine

BIT1625 " & 5852y [F[J?’E =N U Fﬁ,Bufferi%:’@ o Hl ﬁlrﬁﬁ%@_ﬁ%l% Table 6-25 -
Table 6-25 Horizontal Scale Down Register
Mnemonic Address R/W | Bits Description Default
0x05B[7:4], . .
R_PRESCX_START, 0X059[7:0] RW' | 12 |Horizontal Scaling Down Start Value | 0x0B5
0x05B[2:0], . . .
R_PRESCX/SHIFT OX0BA[7:0] RW | 11 |Horizontal Scaling Down Shift Value | Ox16A
0x05CJ[5:4], . . .
R_PRESCX FIX 0X05D[7:] RW | 10 |Horizontal Scaling Down Fix Value 0x140

Horizontal Scaling Down Enable
R_PRESCX“EN 0x05CJ0] RW | 1 |0: Disable (Bypass Mode) 1
1: Enable (Scale Mode)

Horizontal Scaling Down Filter Enable
R/PRESCX_FILER_EN{0x05C[1] RW | 1 |0: Disable (Bypass Mode) 1
1: Enable (Filter Mode)

Horizontal Scaling Down Filter Type

R_PRESCX_FILTER |0x05C[2] RW | 1 |0: Bi-Linear Filter 0
1: Box Filter
Scaling Down Factor 2 Enable
R_PRE_FIX2_EN 0x05C[3] RW | 1 |0O: Disable (Bypasﬁ/lode) 0

1: Enable (Scale Doy 2¢gger B i T HK

Scaling Down Fagtor ove 2
R_PRESCX_OVER 0x05C[7] RW | 1 |0: Disable (FactorjunBer 2}

1: Enable (Factorovey2)~ cONTROLLED
AN
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6.23.2 Horizontal Scaling UP Engine
BIT1625 [ & <2 4 [Flj [l > I Ffﬁ, Panel#t4 o Z 4l %’J\L_%if%‘ Table 6-26 -

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

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

Qeable

—

—

7

N

MEFHF BITEK

5 [ Octover 17, 2008 | 1
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6.23.3 Vertical Scaling Engine
BIT1625 J* f[~5tAuto Switch ModefmE v (Mode 0/Mode 1) - Eﬁﬁ’@iiﬁﬁﬂﬂ‘iﬁﬂrv ALY
= IS S AT SR T Panelfi Ty o EATIRNE G2 Table 6-27 ©

Table 6-27 Vertical Scaling Down Register

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

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

Vertical Scaling Function Enable on
Switch'Mode 0

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

Vertical S¢aling Filter Type on

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

1: Box Filter

Vertical Pre-Scaling Down Enable on Auto

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

1: Enable

Vertical Pre-Scaling Down Mode on Auto

Switch Mode 0
R_CUT_MODE,MO 0x06DI[6] RW 1 . 0
0: Even Line

1: Odd Line

Vertical Pre-Scaling Change Mode on Auto
Switch Mode 0

R_CUT_AUTO_MO 0x06D[7] RW | 1 0: Manual (R_CUT_MODE) 0

1: Auto (Even/Odd)

0x072f41,:0], Vertical Start Value for Even Field on
R.SCYENSTART M1 0KOBE[7-0] RW | 10 Switch Mode 1 0x01B
0x072[3:2], Vertical Start Value for Odd Field on
R{SCYO_START_M1 OX0GF[7:0] RwW | 10 Switch Mode 1 0x01B
0x072[4], . , .
R SCY_SHIFT_M1 RW | 9 |Vertical Shift Value on Switch Mode 1 OxOFF
- - - 0x070[7:0]
R_SCY_FIX_M1 0x072[6:51, 1 2\ | 10 |Vertical Fix Value on Switch Mode 1 0x089
- - = 0x071[7:0]
Vertical Scaling Mode witch-Mode 1
R_UPDN_SEL_M1 0x072[7] RW | 1 |0: Scaling Down Mod

mEs s BiTEK

%% | October 17, 2008 |#,]

1: Scaling Up Mode

DCC CONTROLLED
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Vertical Scaling Function Enable on
Switch Mode 1

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

Vertical Scaling Filter Enable on

R_SCY_FILTER_M1 0x073[2 Rw | 1 [SWiteh Mode i 0
_SCY_ § x073[2] 0: Bi-Linear Filtgf

1: Box Filter

Vertical Pre;Scaling Down Enable on Auto

Switch Mode 1

R_LINE_CUT_M1 0x073[5] RwW | 1 . 0
0: Disable

1: Enable

VerticallPre-Scaling DownéMode on Auto

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

1: Odd Line

Vertical Pre-Scaling Change Mode on Auto
Switch Mode 1

R_CUT_AUTO_M1 0x073[7] RW | 1 0: Manual (R_GUT.MODE_Mx) 0

1: Auto (Even/Odd)

6.24 Timing Adjustment
BIT1625 Timing F%‘?XELEJ[J :
1. IVREF (t1) f=%=#OVREF (t2) /7' | #**OVREF (t2) (% Figure 6-14)
2. {Z7-Line Buffer frid: 2 fiError (Overflow or Underflow) -

Table 6-28 Timing Adjust Register

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

Even Field Output VSYNC
R_DLYE/OCLK MO 0x077[3:0], 0xQ75[7:0]| RW | 12 |Synchronize Delay Time (Base on 0x075
LCLK) on Switch Mode 0
Odd Field Output VSYNC
R_BLYO_OCLK_MO 0x077[7:4], 0x076[7:0]] RW | 12 |Synchronize Delay Time (Base on 0x071
LCLK) on Switch Mode 0

Output VSYNC Synchronize Delay

R/MASTER_DLY_M1 40x078[7:0] RW | 8 |Time (Base on IHSYNC) on Switch | 0x13
Mode 1
0X07B[3:0], Even Flelq Output VSYNC
R_DLYE_OCLK_M1 0X079[7:0] RW | 12 |Synchronize Delay Time (Base on 0x266
’ LCLK) on Switch Mode 1
O0X07B[7:4], Odd Field Output VSYNC
R_DLYO_OCLK_M1 RW | 12 |Synchronize Delay-Time (Base on 0x066
0x07A[7:0]
LCLK) on Switch|Mode 1_ LT HK
R_HCOUNT 0x169[6:0], 0x168[7:0]] R | 15 [Horizontal Counter "' ' 1 AR

:§ | October 17, 2008 |#,]
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- t1 .
IVREF
‘R 19 YS
< R_IS_YW >
- t2 >
OVREF
‘R_DIS_YS ;
< R _DIS_YW »

Figure 6-14 Timing Adjustment\VREF Information

6.25 Image Enhancement
BIT1625 HLi “AIms il - {0 | BTty i (o B it o L B 35« R g
Scaler j/ﬁfjflfjﬁqf%llrjgfi@g Scaler I J:;S;ZFISJ FZFFEII%%F‘J%B l’}j o ﬁl%%%lﬁ#:]ﬁ%?%—‘g"k q‘gﬂI o

Pre-Image Enhancement Post-lmage Enhancement

Brightness Contast Sharpness -
[ C

2] =
S 2 ® £ 5 [|o &
o = < S £||<w
A o | 3|I&||le|lf2
@ || © 2

Saturation CTI

Figure 6215 Image Enhancement

6.25.1 'Post-Processing'Brightness and Contrast Adjustment

BIT1625 &t RGBDomain {4 iff]] Channel » 55 [f[I#{# Brightness ! Contrast F%‘%Z o %WTE‘JH?FEI%
e B o

[
Table 6-29 Post-Processing Brightness and Contrast Register
Mnemonic Address | R/W | Bits Description Default

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

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

R_BRIGHTNESS_B O0x07E[7:0] | RW | 8 |B Channel Brightness Value 0x80

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

R_CONTRAST_G 0x080[7:0] | RW | 8 |G Channel Contrast Valug7 0x80

R_CONTRAST B 0x081[7:0] | RW | 8 |B Channel Contrast Value fﬁ 1z g0 1 |pOX8P o K
Contrast Adjust Type O S d

R_CONTRAST_TYPE |0x090[0] RW | 1 |0: Type 1 # | October 17, 200p | #
1: Type 2 [ R

DCCCONTROLLED
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6.25.2 Pre-Processing Brightness and Contrast Adjustment
BIT1625 #45%] Y Domain #{{l Brightness #! Contrast EIfJF%‘EO *l ﬁ'ﬁj" ’é*’-%ﬂﬁa?JH EEII,?&LBTE';'“%TTEF%“‘%MH i

e
Mnemonic Address | R/W | Bits Description Default
Brightness Value V
R_BRIGHTNESS 0x082[7:0] | RW | 8 |Adjustment Range: -1 0x80
0x00 =-128; O ; FF =+127
Contrast Value for
R_CONTRAST 0x083[7:0] | RW | 8 [|Adjustment R 0x80
0x00 =0.0;
Contrast Val
R_WHITE_SLOPE 0x084[7:0] 0x80
R_BLACK_SLOPE 0x085[7:0] 0x80
R_WHITE_START 0x086[4:0] 0x00
R_BLACK_START 0x087[4:0] 0x00
6.25.3 Sharpness Proces
BIT1625 &5} Y, ai Ll Sharpne ZEH (SRl SUF|[ > BRSPS B o
Mnemonic Address | R/W |Bits Description Default
~—
pness Value
R_UNSHARP_VAL A6:0] | RW ustment Range: 0~127 0x00
X00: Least Sharpness
0x7F: Most Sharpness
Sharpness Enable
O0x08A[7] 1 |0: Disable 0
1: Enable
0x08B W | 6 |[Sharpness Threshold Value 0x00
a N

MEFHF BITEK

5 [ Octover 17, 2008 | 1
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6.25.4 Saturation and Kill Color Process
BIT1625 #-%f UV Domain Data #{{f Saturation #1 Kill Color frurg2f! » fi* ZE ™ | (& ﬁlﬁf?ﬂﬁﬁ fiY

S B AEEE

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

U Saturation Value

R_SAT_U 0x08C[6:0] | RW | 7 |Adjustment Range: 0.0 ~ 1.9843 0x40
0x00=0.0; 0x40=1.0; 0x7F=1.9843
V Saturation Value

R_SAT_V 0x08D[6:0] | RW | 7 |Adjustment Range: 0.0 ~ 1.9843 0x40
0x00=0.0; 0x40=1.0; 0x7F=1.9843
V Saturation Value Reference with R_SAT_U

R_SAT_MODE oxosc[z] |Rw | 1 [0 Disable _ 1
1: Simultaneously Adjust R_SAT_U and

R_SAT V (Ffom R_SAT_U)

Control Kill Color Enable

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

6.25.5 Chroma Transient Improvement (CTI)
BIT1625 #i{#f Chroma Transieft Improvement (CTI) - ﬁlﬁﬁRegistersﬁ%% Table 6-33 -

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

R_CTI_THD Ox08E[7:0]f [ RW | 8 |CTI ProcessThreshold Value 0x01
CTI Level'Selection for U Domain

R_CTI_U_SEL 0x08F[2:0] RW 3 |000: keast CTI Enhancement 111
114mMast CTI Enhancement
CTl kevel Selection for V Domain

R_CTI_V_SEL 0x08F[6:4] | RW | 3 4000 Least CTI Enhancement 111
411: Most CTI Enhancement
CTI Enable

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

6.25.6. Color Space Conversion

BIT1625 #fli {4’ Color'Space Conversion > *|I'[{#45:YUV Color Domain to RGB Color Domainff!
EﬁRegistersﬁ%‘if% Table 6-34 -

Table 6-34 Color Space Converter Register

Mnemonic Address | R/W | Bits Description Default
Color Space Conversion
RYY2R_SEL 0x090[7] RW 1 |0: No Gamma-Correction 0

1: Gamma-Correction

MEMH# BITEK

:§ | October 17, 2008 | |
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6.25.7 LUT Gamma Correction

BIT1625 |* | LUT-base Gamma Correction Function » %! ﬁ'ﬁfﬁ?'[ﬁ’ﬁ%%ﬂ?ﬁ 0x200~0x2FF - ﬁlrﬁ
Registers%fé}jﬁé Table 6-35 -

Mnemonic Address | R/W | Bits Description Default

Gamma LUT Enable V

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

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

6.25.8 Dither a

BIT1625 & User Programmable Dith ion fi=fll 6 Bits Panel Display %P1 { A Fﬁ[[[’?f? )
fHE Registers %féfjéé‘ Fe o

Mnemonic Address | R/W | Bits Description Default
ither Function Enable
R_DITHER_EN 0x090[1] R 0: Disable 0
1: Enable Q
R_DITHER_EVEN 0x091[7:0] 8 |Even Fiel r Factor 0x87
R_DITHER_ODD 0x092[7:0)f | R 8 |0Odd Fie er Factor 0x78
OosD ither Mask Enable
R_DITHER_MASK 0 [5] RW 1 1
1 e
6.25.9 DAC ection
BIT (=S T 1’127~ DAC EHz - H AR Registers %‘J&%iﬁ%* Fe o
Mnemonic Address |R/W| Bits Description Default
5[7:0] | RW Offset Factor 0x80
096[7:0] IR C Slope Factor 0x80
DAC Correct Function Enable
0x097[0] W | 1 |0: Disable 0
1: Enable
C Slope Type
OxOQ« RW | 1 |0: Central Point Mode 0
1: Normal Mode

a A
MEMFH BITEK

5 [ Octover 17, 2008 | 1
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6.25.10 Clamp and Linear Mapping
BIT1625  jfijt! ATa R SGE T - 20 [t b FUEETHI t 5 Gamma Correction(iv %
A 0 J' I3 Gamma CorrectionfééElfJRGquﬁ'féngJi%f—Tﬁ%Z’ H ﬁ'%‘%?ﬁ—_’RegisterS%‘%jﬁé Table 6-38 - F"}’F\'
%Tﬁlﬁf“.f‘?f\jﬁlﬁzﬁ\ﬂj * PRURR_CLAMP_ENGEEG 1+ 2 it i il )MAX i1
R_OUT_DACMAP_SPACEffi » & | ffiMIN[:#2R_OUT_DACMAP_L I ffl RGB#E?JH'.EE_“I T FEMAXE]
MINV ] o 258 gps e

MAX = 256 + R_OUT_DACMAP_SPAC
MIN = R_OUT_DACMAP_LB ' (
Hi RIS SCIRSR + R T RER_DACMA J4R_CLAMP_ENG 0 » H it

RIS o1 S PR S R %R OL AR e
> [1ijR_DACMAP_EN = 1 [ - fI[[fi'l |iZ}4§R_OUT_DAC 'R_OUT_DACMAP_SPACEFf} > 1 %

Wilf* ;)% Figure 6-16 * Figure 6-17 -

Mnemonic Address |R/W/| Bits Description Default
ion *
R_CLAMP_EN 0x97[2] RW| 1

: N4
Mapping Fué
R_DACMAP_EN 0x94[7] isable (Byp@ 0
: Enable

R_OUT_DACMAP_LB 0x094[6:0] Low Bound 0x67
R_OUT_DACMAP_SPACE |0x093J[7:0 Up Bound — @ound 0x99
MAX
Slope =1
MIN
>
Figure 6-17 DAC Clamp
a )

MEFHF BITEK
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6.26 PWM Function
BIT1625 i = i it A eV PWM - [ RsEIFTA ~ B SR AT RRegisters g =6 2
M A ﬁ‘tqﬁlﬁ%‘%% Figure 6-18 -

f

Table 6-39 PWM Function Register

Mnemonic Address R/W |Bits Description Default
R_PWM1_FREQ 0x099[3:0], 0x098[7:0] | RW | 12 |PWM1 Output Cycles 0x100
R_PWM1_REF 0x099[7:4] RW | 4 |PWM1 Reference Cycles 0x1
R_PWM1_DUTY 0x09B[3:0], 0x09A[7:0] | RW | 12 [PWM1 Output DutysCycle 0x080

PWM1, Function'Enable
R_PWM1_EN 0x09CI0] RW | 1 |0: Disable 1
1: Enable
PWM1-Qutput Polarity
R_PWM1_POL 0x09C[1] RW | 1 |0:Normal 0
1: Invert
PWMH1 Synchronized\with VSYNC
11: Synchronized with
R_PWM1_SYNC 0x09C[3:2] RW | 2 nput VSY.NC . 00
10: Synchronized, with
Output VSYNC
0x: Not Syhchrenized with VSYNC
PWM2 Output Selection
R_PWM1_INV 0x09C[4] RW | 1 |0: PWM2,Signal 0
1: InvertPWM1 Signal
SRGB PWM Enable
R_PWM_OUT 0x09C[5] RW | 1 |0fDisable 0
13 Enable
P —
R_PWM2_FREQ 0x09E[3:0], 0x09D[7:0] | RW | 42 [PWM2 Output Cycles 0x200
R_PWM2_REF 0x09E[7:4] RW 4 44 1PWM2 Reference Cycles 0x3
R_PWM2_DUTY 0x0A0[3:0], 0x09F[7:0] | RWA [*12 |PWM2 Output Duty Cycle 0x100
PWM2 Function Enable
R_PWM2_EN 0x0A1[0] RW | 1 |0: Disable 1
1: Enable
PWM2 Output Polarity
R_PWM2_POL Ox0A1[1] RW | 1 |0: Normal 0
1: Invert
PWM2 Synchronized with VSYNC
11: Synchronized with
RPWM2_SYNC  |0x0A1[3E2] Rw | 2 | [MPutVSYNC 1
10: Synchronized with
Output VSYNC
0x: Not Synchronized with VSYNC
R _PWM3_FREQ 0x0A3[3:0], 0x0A2[7:0] | RW | 12 |PWMS3 Output Cycles 0x300
R_PWM3_REF O0x0A3[7:4] RW | 4 |PWM3 Reference Cycles 0x0
R_PWM3_DUTY 0x0A5[3:0], 0x0A4[7:0] | RW | 12 [PWM3 Output Duty Cycle 0x150
PWM3 Function Enable
R_PWM3_EN 0x0A6][0] RW | 1 |0: Disable 1
1: Enable f
PWM3 Output Polafify 72 7~ # |[BTTHK
R_PWM3_POL 0x0A6[1] RW | 1 |0: Normal % | October 17, 2008 | 3
1: Invert
DCC CONTROLLED
a
37 BITEK



BIT1625 10-Bit Digital Video Decoder with OSD and T-CON

R_PWM3_SYNC  |0x0A8[3:2] RW | 2

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

1

Panel clock

R_PWM_REF

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

R_PWM_FREQ

o \
Al

PWM Output — | i

Base on reference clock

: ;
R_PWM_DUTY

Figure 6218 PWM/(Function

6.27 Video Decoder
6.27.1 Video Decoder Feature

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

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

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

On-chip clock generator

Digital PEIfor synchronization and ‘€leck 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), PAIL(60, B, D, G, H, I, M, N), and SECAM (B, D, G, K, K1, L) video signal
Usenprogrammable luminance peaking or aperture correction

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

PAL delay line for correcting PAL phase errors

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

Multi-standard VBlédata slicer decoding closed caption

MV copy protection detection

User programmable sharpness filter

User programmable U/V Gain and CTI function

MEMH# BITEK
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6.27.2 Video Decoder Architectures

PLL _>| Synchronize Process : \\;B—\H/g:mg

SRC

»a
Detect —>| Data Slicer |
A
AINT1—> > > 2D =» Luminance Process Image =» VD_YOUT
AIN12—»{ AFE C'Zﬁt’r‘ol Comb o Post =» VD_UOUT
- | Filter rocessor
AIN2—» > > > Chroma Process I —> VD_vouT
\A4
AGC
&
ACC

Figure 6-19 Video Decoder Block Diagram

6.27.3 Video Decoder Adjustment
BIT1625 51547 . Video Degoderdflftt %o el + ™14 it (MBS oy ot 1 Pe
5 S1E NG SRl A ﬁ'%%’ﬁ%ﬁ%‘%#* b Ay -

6.27.3.1 Brightness and Contrast
BIT1625 &%} Y Domain/ it~ Brightness #1‘Contrast EIfJ[?%%Z o EI PSP Bl o

f
Table 6-40 Color Adjustment Register
Mnemonic Address | R/W | Bits Description Default
R_BRIGHTNESS_VD |0x0A8[7:0] | RW | 8 /Brightness Value 0x8A
R_CONTRAST_VD 0x0A9[7:0] | RW | 8 _{Contrast Value 0x71
R_BLACKLEVEL_VD | [0x0AA[7:0] | RW | 48 \Black Level Value 0x80

6.27.3.2 Sharpness Process
BIT 1629 5135 Y Domain Data i {#f Sharpness %! » 7 éiF‘; (“RY i 8UF| - H ﬁliﬂé\?i{gij[ﬂ

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

Sharpness value

R UNSHARP VAL VD  |0x0BAje:0] | Rw | 7 |[dlustment Range: 0 ~127 0x00
0x00: Least sharpness
0x7F: Most sharpness
Sharpness Enable

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

R_UNSHARP_THD_VD |0x0B2[5:0] | RW | 6 |[Sharpness Threshold Value 0x00

MEMH# BITEK
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6.27.3.3 UV Gain, Saturation and Kill Color
BIT1625 &3 UV Domain Data #{f UV gain ~ Saturation ~ Hue 1 Kill Color gl » ' ZE i ™|
H N FREIREE P TR HAIEPIELg

Table 6-42 UV Domain Register

Mnemonic

Address

R/W

Bits

Description

Default

R_UGAIN_VD

0X0AC[7:0]

RW

8

U Gain Value Adjustment

0x80

R_VGAIN_VD

0X0AD[7:0]

RW

8

V Gain Value Adjustment

0x80

R_SAT_MODE_VD

OX0AE[7]

RW

Saturation Adjust Control

0: Normal

1: Simultaneously Adjust R_SAT_U_VD and
R_SAT_V_VD (From R_SAT_U_VD)

R_SAT_U_VD

OX0AE[6:0]

RW

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

0x40

R_SAT V_VD

OXOAF[6:0]

RW

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

0x40

R_CHROMA_HUE_VD

O0X0AB[7:0]

RW

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

1000000: -180°

0x00

R_KILL_COLOR_VD

0x0B3[7]

RW

Control Kill Color Enable
0: Disable
1: Enable

R_VDLY_VD

0x0BO[1:0]

RW

V Data Delay
00: Delay 0
01: Delay 1
10: Delay 2
11{ Delay 3

01

R_UDLY_VD

0X0BO[3:2]

RwW

U Bata Delay
00: Delay 0
01: Delay 1
10: Delay 2
11: Delay 3

01

6:27.3.4 Chroma Transient Improvement (CTI)
BIT1625 £ {lf ChfomayTransient Improvement (CTI) » ﬁlrﬁ%RegistersﬁEﬁ%% Table 6-43 -

Table 6-43 Chroma Transient Improvement Register
Mnemonic Address | R/W |Bits Description Default
R.CTl_THD VD 0x0B4[7:0] | RW | 8 |CTI Process Threshold Value 0x10
CTI Enable
R_CT]_ EN_VD 0x0B3[0] RW | 1 |0: Disable 0
1: Enable
CTI Level Selection for U Domain
R_CTI_USEL_VD 0x0B3[3:1] | RW | 3 |000: Least CTI Enhancement 001
111: Most CTIl Enhancement
CTI Level Selection for V
R_CTI_VSEL_VD 0x0B3[6:4] | RW | 3 |000: Least CTI Enhancefment 001
111: Most CTI Enhancemerft? # 7+ # |[BITEHK
%e | October 17, 2008 | |
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6.27.4 Synchronization Process

Synchronization Process Block - Y/C 55 #&#4fiY Luminance [19 fﬁyﬂ]l » 5 B HSYNC 71 VSYNC

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

fofFvk -
Reference
LUMA—> SYNC R Phase Clock Reference
Slicer Detector Clock
Generator
Vertical » HSYNC
Processor Counter » VSYNC
Figure 6-20 Synchronization Process
Table 6-44 Synchronization Process Register
Mnemonic Address R/W | Bits Description Default
R_SYNC_IDEL 0x0B5[7:0] RW | 8 |Horizontal Increment Delay: Ox4A
R_SYNC_HSYS 0x0B6[7:0] RW | 8 |H@rizontal Sync Start 0x2F
R_SYNC_HSYE 0x0B7[7:0] RW | 48 [Horizental Sync End OxFF
R_SYNC_HCS 0x0B8[7:0] RW4 "8 |Clamp Signal Start O0xF2
R_SYNC_HCE 0x0B9[7:0] RW_ | 8 [Clamp Signal End 0xCO0
R_SYNC_HSS O0x0BA[7:0] RW_1 "8  |Horizontal Delay OxFD
R_BGPU_POINT_N |0x0BBJ7:0] RW™{_ 8% [Burst Start Point for 60Hz Signal 0x06
R_BGPU_POINT_P  |0x0BC[7:0] RWx( 8 |[Burst Start Paintfor 50Hz Signal 0x16
R_SLICER_THD 0x0BD[7:0] RW™{"" 8 |Sync-Slicer Threshold 0x00
VSYNC Neise Reduction Mode
00: Naormal Mode
R_VNOISE_MODE 0xQBE[1:0] RW | 2 |01: FastMode 01
107 Free-Run Mode
11+Bypass Mode
R_FIDT_THD Ox0BE[7:4] RW | 44150/60Hz Detection Threshold 0x8
R_SYNC_LPADJ 0x0BF[1:0] RW 42 Il oop Filter Tracker Speed 11
R_SYNC_PDGAIN O0x0BF[3:2] RW™ 2, |Loop Filter Phase Tracker Factor 11
R_SYNC_LPLMT Ox0BF[4] RW: | 1 |Loop Filter Phase Adjustment Speed 0
PLL Free-Run Mode Enable
00: Free-Run on 23.928MHz
R_SYNC_HPLL 0x0BF[6:5] RW | 2 |01: Disable (Normal) 01
10: Free-Run on 27MHz
11: Free-Run on 30.07MHz
VCR Mode Enable
R _VTRC 0x0BF[7] RW | 1 |0: Disable 0
1: Enable
ME A H% BITEK
%e | October 17, 2008 | |
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6.27.5 VBI Data Slicer
BIT1625 #{} Data Slicer Jsf= i’ (Zf“j%%ﬁ'éﬁ'??{eﬁﬁ Lines » Even/Odd - 5j %! 16 Bits [iv Data » =
'A% Interrupt 2 Register #{H MCU fit5gE! ?FE[F%JEU Registers ﬁ%"%ﬂ* e o

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

R_DATA_SLICER_THD 0x0CO[7:0] | RW | 8 |Data Slicer High/Low Thréshold 0x26

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

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

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

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

R_DATA_SLICER_EN_O [0x0C3[7] |RW | 1 |0: Disable 0x10
1: Enable
Data,Slicer Output (0x17A30x17B) Selection

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

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

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

6.27.6 Source Detection
BIT1625#{i! Source Detection|iis =i I £ 1 (fAIN11 (SRC11)-AIN12 (SRC12)#1 AIN2 (SRC2)
fﬁ{ﬂﬁj" | fﬁ%ﬂfﬁéﬁ ) fgyﬁﬂpﬁﬁ%\iﬁfﬁiﬂl Interrupt =R ] - ﬁlﬁﬁﬁgfj Registers P%iu_ﬁ R A W

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

R_CH2_THD 0x0C4[1:0]1| RW | 2 |SignahDetection Threshold for AIN2 00

R_CH12_THD 0x0C4[3:2]| RW | 2t Signal Detection Threshold for AIN12 00

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

R_SRCDET_MODE 0x0C4[7] | RW4 1" |0: Disable (Normal Mode) 0
1: Source Detection Mode

R _SRC2 0x178[4] R, | 1 [Source Detection Result for AIN2 -

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

R_SRC11 0x4.78[6] R | 1 |0: No Signal Toggle -
1: Signal Toggle

MEMH# BITEK
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6.27.7 Luminance Process

Mnemonic Address

R/W

Bits

Description Default

R_BPASS_SEL 0x0C5[1:0]

RwW

Band Pass Frequency Sel

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

00

R_COR_SEL 0x0C5[3:2]

RwW

Coring Circuit Amp

01: Coring Facto&

00: Coring Facto

10: Coring Fac
11: Coring F

00

R_APER_SEL 0x0C5[5:4]

RW

R_CHT_EN 0XOFO[5]

RW

R_CHT_SEL 0x0C5[7]

R_PREF_EN

Aperture F

00

oma-Trap Col

1
ntrol ;;nternal Test)

< 1

Luma Pre-Fj able

0: Disable

N

1: Enab
Y Dat th Delay
Qay 16 C

: Delay 0 Clock

: Delay 15 Clocks

lock
ocks 0x8

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

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

SECAM
Processing
. Low- Chroma-
CIN=p I':Tttel-r ® Demodulator = Pass =  Gain ) Cl;:ﬁ?;:_) — Uout
Filter Processing = VOUT
A 4
Sub- Color
Carrier Standard Color
Generator Detector Standard
Figure 6-21 Chroma Process Function Block
Table 6-48 Chroma Process Register
Mnemonic Address |R/W/|Bits Description Default
Chroma,Fixed-Gain Value
000000: Minimum Gainy(0.25)
R_CHROMA_GAIN 0x0C7[6:0] |RW4A»7 010000: Normal Gaifii(4.0) 0x21
111111: Maximum' Gain (3.5)
Chroma Gain TypexSelection
R_CHROMA_GAIN_SEL |0x0C7[7] RW [».1°|0: Auto-Gain 0
1: Fixed-Gain{(Defined on 0x0C7[6:0])
R_GAIN_CTL_VALUE 8§88:{2]O] RW'| 9 |Chroma GainsReference Value 0x100
Auto ColorKill From Color Detection
R_AUTO_KILL 0x0C9[1] RW| 1 |0: Disable 0
1..Enable (Auto Kill from Color Detection)
TV/VCR Mode Selection
R_CDV_SEL 0x0C9[2] RW| 1-{03Mode 1 0
1: Mode 2
CCIR Mode
R_CCIR_EN 0x0C9[3] RW [*1 |0: Disable 0
1: Enable
Auto Chroma Gain Loop Filter
00: Slow Time Constant
R_GAIN_E€TRL_SPEED |0x0C9[5:4]" |RW| 2 |01: Medium Time Constant 00
10: Fast Time Constant
11: Frozen
SECAM Invert Enable
R_SECAM_INVERT 0x0C9[6] RW| 1 |0: Disable 0
1: Enable
SECAM Cross Color Reduction
R_SXCR 0x0C9[7] RW/| 1 |0: Disable 1
1: Enable
R_THRESHOLD_SECAM |0xOCA[7:0] |[RW| 8 |Color Killer Threshold for SECAM 0x80
R_THRESHOLD_QAM 0x0CB[7:0] |RW| 8 |Color Killer Threshold fop PAEand-NFSE Ox80
R_SECAM_SENSITIVE 0x0CCJ[7:0] |[RW| 8 |SECAM Switch Sensiti\{é Level = 0x50 _|
R_PAL_SENSITIVE 0x0CD[7:0] |[RW| 8 |PAL Switch Sensitive LHve’Fﬁ 4 Pokgo K
R_LOWER_BOUND OXOCE[3:0] |RW| 4 [Color Standard Detectio Thresholectbber 17.200%4 | |
R_UPPER_BOUND 0xOCE[7:4] |RW| 4 |Color Standard Detectign Threshold 2 0xC
R_CHROMA_LPPI1 OXOCF[1:0] |RW| 2 |Chroma Low Pass Filtel{ Fhdlelt CONTRCILLED
.
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R_CHROMA_LPPI2 0x0CF[3:2] |RW| 2 |Chroma Low Pass Filter Factor 2 10
Sub-Carrier Frequency Selection

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

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

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

R_STD_COUNT 0x0DO[5:0] |RW/| 4 |Color Standard Detection Ready Threshold | 0x38
Chroma Phase Detection Mode

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

R_STD_OFFO00 0x0D1[7:0] |RW/| 8 |Burst Freq. Offset for 8:57MHz 0x00

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

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

6.27.9 Comb Filter Process
BIT1625 Video Decoder il NTSC 34ine #I PAL5-Line iy Adaptive Comb Filter ¥ {ft"Y/C 3 ¥& »

PR A

Table 6-49 Comb Filter Process Register

Mnemonic

Address

R/W

Bits

Description

Default

R_COMB_EN

0XOF0[6]

RW

Comb Filter Enable
0: Disable
15Enable

R_COMB_CTHD

0x0D4[6:0]

RW

C Threshold Value

0x20

R_COMB_YTHD12

0X0D5(7:0]

RW

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

0x20

R_COMB_YTHD3

0x0DB7:0]

RwW

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

0x10

R_LINE_THD1

0x0D7[7:0]

RwW

Y kine Threshold1 Value

0x10

R_LINE_THD2

0x0D8[7:0]

RwW

X Line Threshold2 Value

0x0a

R_SECS_AUTOSW.

0x0D9[0]

RW

SECAM Standard Control
0: Force 1D
1: Auto

R_N44360 "AUTOSW

0x0D9[1]

RW

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

RANOCOR_AUTOSW

0x0D92]

RwW

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

R_OUT SEL

0x0D9[5:4]

RW

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

00

R_Y_SEL

0XODA[1:0]

RW

Y Domain Force 1D Filter Selection

(when R_Y_AUTO = 0)

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

B 07 E

2008 |

10: Two-Line Filter (Mode 1) ¥ | October 17

OLL

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

R_CP180_AUTO

0x0DB[7]

R_CP90TAB_SEL

R_Y_AUTO 0x0DA[2] RwW 0: Fixed Filter 1
1: Adaptive Comb Filter
Y Domain Notch Filter Selection
00: Type O
R_Y1D_SEL O0xODA[5:4] | RW 01: Type 1 00
10: Type 2
11: Type 3
C Domain Force 1D Filter,Se n (Phase 90)
000: High Pass Filt
001: Two-Line Filte d
R_CP90_SEL 0xODB[2:0] | RW WoLine i € 010
r Enable (Phase 90)
R_CP90_AUTO 0x0DB[3] RW ’ 1
e 1D Filter SW (Phase 180)
R_CP180_SEL 0x0DB[6:4] 010

1)

nable (Phase 180)
0: Fixed Filter
1: Adaptive

ilter

able Selection (Phase 90)

1

R_CREFY_EN

RwW

ain Refers to Y Domain
- Disable
. Enable

x0DC[5]

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

0x0DCI6]

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

2

1: Enable
7~ N
MESH B iTEK
5 [ Octover 17, 2008 | 1
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6.27.10 AGC and ACC Process
BIT1625 $#{f AGC (Auto Gain Control)ﬁiﬁ:fJ?Zt’quAnalog PGAF L -6db ~ 0db ~ 6dbF! 12db[#]

fiGain Value > Digital PGAS < +18db ~ -18db Linear Digital PGA » *»#{{f ACC (Auto Clamp Control)

Tl 1 filAnalog Clamp#{ Digital Clamp - AGC ACCH# il il & fﬁﬁﬁﬁ?éﬁ&}ﬁﬁﬁﬁ[ﬂﬁ”i@@ » fj
PSRBT R (VRO PR £ » STy B o e A 1 B

)FEI%%EfJRegistersF%{L_’ﬁ%@ﬂ Table 6-50 -

Digitize

/Clamp Level
/

- ANNN (A
: VAVRVAS;
i AGC_THD
0 b e e i e e e et s e A s ——— R N ——— T —-—, | R — N _tiTn e
R_SYNC_HSYS
GAIN
R_SYNC_HSYE
Clamp ad
R_SYNC_(S ReSYNC_HCE
Figure 6-22 AGC and ClampPulse
Analog ¢ Digital | _
ACC ACC
A\ 4 Y
Analog 4 Analog Digital Digital
| Clamp 1 PGA <ADC1 > Clamp P> pcA i >
Analog | R_DGAIN1_SRC Digital
AGC AGC
T
1
Analog Digital
AGC | R_DGAIN2_SRC MUX || AGC
v
Analog .| Analog Digital Digital |
2 clamp [ 7] PGA ’<ADC2 »| Clamp | PGA
A A
Analog < Digital
ACC ACC
Figure 6-23 AGC Control Selection
Table 6-50 AGC Control Register
Mnemonic Address |R/W/| Bits Description Default
R_ACLAMP_SPEED 0xODDI[7:0]| RW | 8 |Analog Clamp Tracer Speeﬁ ey Ox18
R_ACLAMP1_LEVEL |0xODE[7:0]|RW | 8 [Analog Clamp 1 Level G 0x30
R_ACLAMP2_LEVEL |0xODF[7:0]|RW | 8 |Analog Clamp 2 Level 5 | October 17, popx8Q)

1

K
#
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Analog AGC Enable for ADC1
R_AAGC1_EN OxOEO[0] |RW/| 1 |O: Disable (R_AAGC1_VALUE) 1
1: Enable (Auto Tracer)
Analog AGC Hold for ADC1
R_AAGC1_HOLD OxOEQO[1] |RW/| 1 |0: Disable (Tracer) 0
1: Enable (Hold)

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

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

11: 12 db (x4)

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

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

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

Auto/ACC and AGC (Hold when Tracer Stable
forADC1

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

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

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

1: Reference with ADC2 DAGC Value

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

1: VSYNC

%e | October 17, p008 |,$.]
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Digital AGC 2 Update Signal

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

R_AAGC2_EN OxOE6[0] |RW | 1 |O: Disable (R_AAGC2_VALUE) 1

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

Analog PGA 2 Value when AGC Disable
00: -6 db (x0.5)

R_AAGC2_VALUE OxOE6[3:2] [RW | 2 [01:0db (x1) 10
10: 6 db (x2)

11: 12 db (x4)

Analog Clamp 2(Enable
R_ACLAMP2_EN OxOE6[4] |[RW /| 1 |0: Disable (Turn Off Analog Clamp) 1
1: Enable

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

Analog Clamp 2 Update Signal
R_SYNC2_CLAMP Ox0E6B[6] | RW & 1y, [0:VSYNC 1
1 HSYNC

Auto ACC and/AGC Hold when Tracer Stable
for ADC2
R_AUTO2_HOLD Ox0E6[7] £ [RW [ 1 . 0
0: Disable
1: Enable
Analog'Gain Source Selection for ADC2
R_AGAIN2_SRC 0x0F2[6]« [RW | 1 |0;,From/ADC2 Source 1
1:Reference with ADC1 AAGC Value
Digital AGC Enable for ADC2
R_DAGC2_EN Ox0E7[0] |RW | 41 )|0:Disable (R_DAGC2_VALUE) 1
1: Enable (Auto Tracer)
Digital AGC Hold for ADC2
R_DAGC2_HOLD OxOE7[1] |RWi1 |0: Disable (Tracer) 0
1: Enable (Hold)

Digital Clamp 2 Enable

R_DCLAMP2,EN OxOE7{21"/RW | 1 |0O: Disable (R_DCLAMP2_VALUE) 1
1: Enable
Digital ACC Hold for ADC2
R_DCLAMP2_HOLD Ox0E7[3] |RW| 1 |0: Disable (Tracer) 0
1: Enable (Hold)
R BAGC2_THD OxOE7[7:4] |RW | 4 |Digital AGC 2 Tracer Level 0001
R"DAGC2_VALUE OxOE8[7:0] |RW | 8 [Manual Digital AGC 2 Value 0x40
R_DCLAMP2_LEVEL |OxOE9Q[7:0] |RW | 8 |Digital Clamp2 Level 0x80
R_DCLAMP2_VALUE |OxOEA[7:0]| RW | 8 [Manual Digital Clamp2 Value 0x00
R_DAGC2_SPEED OxOEB[5:0]| RW| 6 |Digital AGC 2 Tracer Speed __ 0x04
R_DIFFGAIN2_THD OxOEB[7:6]| RW| 2 [AGC and ACC Ready Threéhold for ADC2 00

Digital Gain Source Selectig nﬁ'ﬁ@l #* I TEK
R_DGAIN2_SRC OxOF2[7] |RW| 1 |0: From ADC2 Source < October 17, poosT | 1
1: Reference with ADC1 D 3GC:,?Va ue

DCC CONTROLLED
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6.27.11 AFE and PLL Control

BIT1625 [*|& AFE (Analog Front End)Z 25> 4l %ﬂ&?ﬁ%%* oo

2

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

¥
R_AFE_ENAC 0x0ED[5] RW 1
R_AFE_BYP 0x0ED[6] s PGA for A 0
R_AFE_DEC OXOED[7] ntrol Output Dat !mator by 8 or None 0
|(Dec = 0: Norm eration)
PLL Power O t
R_PLL_POR 0x0EE[0] 0: Disable 0
1: Reset
R_PLL_EAPLL 1
R_PLL_ICPO tor 0 0
R_PLL_ICP1 Ox0EE[3] RW 0
DTO Rotate
R_PLLDTO_RO RW : Disable 0
1: Enable
~ N
MEFHF BITEK
:?e | October 17, 2008 | |
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6.27.12 Input Path Selection
BIT1625 Video Decoder|* | 4+ 10 Bits ADC » £ = 7= Analog fﬁ%ﬁ" f[‘r} ) i’rﬁ‘%ﬁileegisterﬁ%{u_’
» I'| 3 $#2CVBS K Y/Cpy %yﬁﬁ‘ > ﬁl%awf%% ﬁ'@gﬁlﬁﬁéﬁj@ﬁ qgﬁl ) ﬁIrﬁgRegistersF%{gﬁ%%j% Table 6-52

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

* Table 6-53 -
R _AFE_SEL R_ANY_SEL
0 0
AIN11—— '
4 | MUX ADC1 —6_1 MUX Luma(Y)
AIN12—
0 0
AIN2 ADC2 1| MUX _-I_l MUX Chroma(C)
R_AIJC_SEL R_Y&_EN
Figure 6424, “Input Path
Table 6-52 Analog Input Path Register
Mnemonic Address |R/W [Bits Description Default
Chroma Path Selection
R_ANC_SEL 0xOFO0[0] | RWh|“1 [0: Data Source form ADC2 0
1: Data Sourge from ADC1
Luma PathsSelection
R_ANY_SEL 0xOFO0[1] 4 RW | 1 |0: Data Souree from ADC1 0
1: DatasSource from ADC2
Video'MWUX Switch for ADC1
R_AFE_SEL 0xOF0[2] |RW | 1 |0:; ADC1 Signal from AIN11 Pin 0
1*ADC1 Signal from AIN12 Pin
Y/C Mode Enable
R_YC_EN O0xOFO0[3] | RW |41 |O: Disable 0
1: Enable
Table 6-53 Analog Input Selection
Mode R_ANC_SEL | R_ANY_SEL | R_AFE_SEL R_YC_EN
CVBS Mode:
Signhal Input from AIN11 o/ 0 0 0
CVBS Mode:
on 1
Signal Input from AIN12 / 0 0
CVBS Mode:
Signal Input from AIN2 o/ ! o/ 0
Y/C Mode:
Y Signal Input from AIN11 0 0 0 1
C Signal Input from AIN2
Y/C Mode:
Y Signal Input from AIN12 0 0 1 o 15 .+ F
C Signal Input from AIN2 (/Fﬁ ﬁ f # BITEK
Y/C Mode: % | Dctober 17, 2008 | #
Y Signal Input from AIN2 1 1 0 1
C Signal Input from AIN11 DCC |[CONTROLLED
ASS
[ 3
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Y/C Mode:
Y Signal Input from AIN2 1 1 1 1
C Signal Input from AIN12

6.27.13 Standard Setting and Detection
BIT1625 7' I') &35 PAL ~ PALGO0 ~ PAL-N - SECAM - PAL-M ~ NTSC-443-50~ NTSC-M - NTSC-443-60
FBlack & WhiteZColor Standard [ﬁ%"Fé RS » AR Y ARSI TR
* ‘éj'[ﬁj’r%‘f%ii?"@%{‘?r%“{u_’ o ﬁﬁ%%ﬁéﬁ ?Eilq%ﬂ'ﬁ%‘if%* qaﬁ' ’ ﬁ'%%RegistersI%ﬁ—;ﬁ%’%j% Table 6-54 -

—» VSYNC

VSYNC Synchronize Process

——» HSYNC

—— » 50/60Hz

MUX =R AUFD

50/60 Detection -2 [P 1| O
]
Fast 50/60 1 X
Detection

R_FSEL
R_FSEL

Figure'6-25 Field Type Selection

50/60Hz
| R_STDWMOD
R_STD_sfLo-2 |
- oA ’ MUX —_ 40 R_STD|_AUTO
— a 1 MUX |_1
Color Standard 0 MUX —— Color Standard
Auto Detection
R_STD SELO—

Figure 6-26 Color Standard Selection

Table 6-54 Standard Setting and Detection Register
Mnemonic Address | R/W | Bits Description Default

Auto 50/60Hz Detection

R_AUFD OxO0F1[0] | RW | 1 |0: Manual 50/60Hz (Defined on 0x0F1[1]) 0
1: Auto 50/60Hz Detection

R_FSEL O0xOF1[1] |RW | 1 [Manual 50/60Hz Mode (R_AUFD = 0) 0
0- 50Hz MEMLHE BITEK
1: 60Hz | P —
Auto 50/60Hz Detection Mode (R_AUFD = 1) jooe_| il

DCC CONTROLLED
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0: Normal Mode
1: Fast Mode

R_STD_AUTO

O0xOF1[2] | RW

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

R_STD_MOD

0xOF1[3] | RW

Auto Color Standard Detection Modé)Selection
0: Semi-Auto Mode
1: Fully-Auto Mode

R_STD_SELO

O0XOF1[6:4]| RW

Color Standard Setup fonManual Setting and
Semi-Auto on 50Hz

000

R_STD_SELA1

0xOF2[2:0]| RW

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

001: PAL_N

010: SECAM

011: PAL_M

100: NTSC_4443( 50Hz
1014NTSC_MINTSC_J

110: NTSC_4143_60Hz

111: Blaeck«& White

101

6.28 Video Decoder Status Register
BIT1625 Built-In Video Decoder # i " ~j[{Read Only Registers 7 4| [{17 7V BIT1625 [‘Jﬁ[ﬁ Status - ﬁ'%%

Registers ﬁ%‘%%* E
Table 6-55 Video Decoder Status Register
Mnemonic Address R/W | Bits Description Default
R_DAGC1_OuUT Ox16E[7:0] R | 8 4|Digital AGC1 Tracer Value -
R_DCLAMP1_OUT 0x16F[7:0] R | 8 |Digital Clamp 1 Tracer Value -
R_DAGC2_OUT 0x170[7:0] Re | (8 f|Digital AGC2 Tracer Value -
R_DCLAMP2_OUT 0x171[7:0] R= 18 |Digital Clamp 2 Tracer Value -
R_AAGC1_OUT 0x172[1:0] R 2 [Analog ACG1 Tracer Value -
R_AAGC2_OUT 0x172[3:2] RY| 2 |[Analog AGC2 Tracer Value -
R_CHROMA_GAINOUT 8:1;?{;3} R | 12 [Chroma GAIN Tracer Value -
Color Standard Detection Result
000: PAL
001: PAL_N
010: SECAM
R_COLOR_STANDARD [0x174[2:0] R | 3 |011: PAL_M -
100: NTSC_4.43 50Hz
101: NTSC_M/NTSC_J
110: NTSC_4.43_60Hz
111: B&W
50/60Hz Detection
R_FIDT_O 0x174[3] R | 1 |0:50Hz -
1: 60Hz
HSYNC Lock Ready=
R_HLCK O 0x174[4] R | 1 |0: Not Ready -
1: Ready (’Fﬁﬁ?# BITEK
R_SYNC_READY O  |0x174[5] R | 1 |Auto Sync Detectjon Beafly October 17, 2p0s - | Iy
R_STD_READY_O 0x174[6] R | 1 |Auto Color Standafd Detection Ready -
&DCC CONTROLLED
a
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Color Detection Result

,0x176[7:0]

R_MV_DET_SYNC

0x178[0]

R_MV_DET_CHROMA

0x178[1]

R_COLORDET 0x174[7] R 1 |0: No Color or Low Color -
1: Color Source
R_SQP_COUNT 0x175[3:0] R | 4 |Burst Phase Detection -
R_DAGC1_READY 0x175[4] R | 1 |AGC1 Tracer Rea -
AGC2 Tracer ReaN
R_DAGC2_READY 0x175[5] R | 1 |0: Not Ready -
1: Ready
Color Bur:
00: 3.57M
R_STD_FREQ 0x175[7:6] R | 2 -
R_INCCHRO_O 0x17CJ[0], 0x177[7:0] R | 17 i

R_MV_TYPE_CHROMA

0x178[2]

R_CC_INT

R_STD_PHASE 0x178[3] -
90-180-270-0
R_SRC2 rce Detection Result for AIN2 -
R_SRC12 ource Detection Result for AIN12 -
Source Detection Result for AIN11
R_SRC11 0x178[6] 0: No Signal Toggle -

1: Signal Toggle

Data Slicer Interrupt

0: No CC Data
1: Has CC Data

&

—

N

2

0x17A[7:0] 8 |Data Slicer First Byte -
0x17BJ[7: 8 |Data Slicer Second Byte -
Data Slicer Error
0x17C[1] R | 1 |0: Normal -
1: Error
f
MEFHF BITEK
:?e | October 17, 2008 | |
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6.29 3-Channel Video DAC
BIT1625 [*| 3-channel Video DAC - fi'I'|fEg2E*LCD Panel - BIT1625 ﬁiﬁ}SPIMQO Interface! | Indexfiu ™
' §¥1] 3-channel Video DACEU%“’;T{S@ o ;cgtﬁfuﬂj,:“%éfjﬁé Table 6-56 ~ - %i’:;i]k HIRZ E gL - % 0XOF5 F'Uﬁﬁl'}? ) EJ‘EJ
Al J . TRl Fat- AFA -1 %5 J I:l I-IJ
{ADDR[2:0]f fifi & |5 - i 1 3%

Table 6-56 3-Channel Video DAC control interface register
Mnemonic Address R/W Bits |Description Default
R_SRGB_EN 0x0F 3[0] RW 1 |Setto1 1
R_SPI1690_DATA 0x0F4[7:0] RW 8 |Write Data 00
BIT1690 Interface + Enable
R_SPI11690_EN 0xO0F5[7] RW 1 |0: Disable 0
1: Enable
BIT1690,Interface — Write / Read
R_SPI1690_RnW 0xOF5[6] RW 1 |0: Write 0
1: Réad
R_SPI1690_LSB 0xO0F5[5] RW 1 |Bl#1690 Interface — Write Data LSB 0
R_SPI1690_DESYNC |0x0F5[4] RW 1 |BITA690 Interface — CMD Sync 0
R_SPI11690_CHECKER |0x0F5[3] RW 1y, [BIT1690 Interface — CMD Checker 0
R_SPI1690_ADDR 0x0F5[2:0] RW 3 |BIL1690 Interface — ADDR 000
Table 6-57 3-Channel Video DAC register
Mnemonic R_SPI1690_ADDR| R/W | Bits |Description Default
DAC Deglitch enable
R_1690_DEGLITCH 0x0[0] RW: 1 |0: Disable 1
1: Enable
DACgreset
R_1690_SRST 0x0[1] RwW 1 |0 Reset 0
1: Normal Work
DAC Clock polarity
R_1690_CLKINV 0x0[2] RwW 140" normal 0
1: invert
DAC Enable
R_1690_CEA 0x0[3] RW 1 |0: Disable (Power Saving) 1
1: Enable
R _1690 C 0x0[5:4] RW 2 |DAC Output loading select
00: 50pF load
01: 100pf load 00
10: 100pf load
11: 150pf load
R_1690_ATTR1 0x0[7:6] RW 2 |[Setto 10 10
R_1690_ATTR2 0x4[7:0] RW 8 |Set up 0x00 0x00
R_1690° RESET 0x6[7:0] RW 8 |DAC Software reset(0x00=>reset) OxFF
R_1690_AITR3 0x7[0] RW 1 |Setto0 0
DAC Clock Enable
R 1690_LCLK_EN Ox7[1] RW 1 |0: Disable 1
1: Enable
R 1690 LCLK_SEL 0x7[3:2] RW 2 |DAC Clock source Select 01
DAC Clock polarity
R_1690_LCLK_POL 0x7[4] RwW 1 |0: Normal 0
1: Invert
DAC SYNC Modg7~
R_1690_LCLK_SYNC |0x7[5] RW | 1 |0:Disable [l ] PE R
1: Enable (Sync Mcﬂie—)";‘ P BITEK
R_1690_ATTR4 0x7[7:6] RW 2 |[Setto 00 :§ | October 17, 2p08 01 3]

DCC CONTROLLED
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6.30 OSD Function

The embedded OSD supports the following features:

1. Three OSD Windows

2. 128 Fixed FONT ROM/48 User Programmable FONT RAM
3. 16 Characters Color User Programmable FONT RAM

4. 256 Characters Display RAM

5. Index-Based Display RAM Memory Management

6. Independent Zoom Ratio x0.5~x16 for Horizontal Direction
7. Independent Zoom Ratio x0.5~x8 for Vertical Direction

8. Programmable Vertical Direction Line Space

9. Fade IN/OUT Effect

10. 16 Color Palette Items (64 Colors)

11. Blink Display Effect

12. Fringe Font Effect

13. Fringe Window Effect

14. Vertical and Horizontal Directions Window Overlap

6.30.1 OSD Windows Function

With the embedded OSD, BIT1625 supports at most 3 OSD.windows at the same time. Please refer
to Table 6-58 for related registers.

Table 6-58 OSD Windows Register
Mnemonic Address R/W |Bits Description Default
R_WO0_X 0x104[2:0], 0x102[7:0]4 RW<'11 |OSDO Start XPosition 0x196
R_WO0_Y 0x104[5:4], 0x103[7:0],.["RW | 10 |OSDO Start Y Position 0x014
R W0 W 0x105[6:0] RW | 7 |OSDO Width (in Characters) 0x06
R_WO0_H 0x106[5:0] RW | 6 |OSD@iHeight (in Characters) 0x01
R_W1_X 0x114[2:0], 0x112[7:0] | RW | 11 |OSD1 Start X Position 0x033
R W1.Y 0x114[5:4], 0x113[7:0] | RW | 10 |OSD1 Start Y Position 0x03F
R W1 W 0x115[6:0] RW | 7 {OSD1 Width (in Characters) 0x09
R_W1_H 0x116[5:0] RW |6 4OSD1 Height (in Characters) 0x06
S —
R_W2_X 0x124[2:0], 0x122[7:0] | RW 11 |OSD2 Start X Position 0x080
R_W2_Y 0x124[5:4], 0x123[7:0] | RW*{'10 |OSD2 Start Y Position 0x0D2
R W2 W 0x125[6:0] RW | 7 |OSD2 Width (in Characters) 0x14
R _W2_H 0x126[5:0] RW | 6 |OSD2 Height (in Characters) 0x00
ME A H% BITEK
§ | October 17, 2008 | |
DCC CONTROLLED
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(0,0) ’JRWOX U=
|oo R_WO_W ! HSYNC
[ 4
HE RS ES el
gl S gl T~ TTTTRS
o] | 0SDO 2
1d
I
|
OSD1 S
a4
_1L_____-._____: ___+__________ II
| OSD2 | 1%
& R N
] l rRw2x! | Rw2 W | :
) i
VSYNC o Wl tl

Figure 6-27. OSD Windows Setup

6.30.2 OSD Memory Mapping

OSDEIU%JFTE:J#[I Figure 6-27. 577 -

il R_Wx_INDEXS #HfR_Wx INDEXE?»?F’,L"FS, f'1 Display RAM [ 5724 lit "WORD” i F'EJKJF,?V Data (
ﬁﬁfgvp' | Ox5xx 1 Oxdxx tHIEfjsfs Data) > £ {H0x5xx[6] *'] iﬂﬁfﬂ "Background Fade Enable” ( glf&fl
R_Wx_FADE) » 0x5xx[5]2] ‘H?Lﬁfﬂ “ForegroundBlink Enable” (7 l}ﬂE'R Wx_CYCLE) - 0x5xx[3: 0]FI S
& 16 {lif Palette [liv5i—~ A1 { Ox5xx[4]{Ox4xx[6:0] } | ﬁiﬁruglfﬂfvﬂﬂ i Font (OxOO OX7F : L3587,
“Fixed Font” (1287fi)0x80~0xAF : =kt *User Font” (48 {fi#) » 71 0xBO~0xBF : .45 “Color Font” (16
i) ) -

Byt aPalette RAMF“,W}H&J\ |4 f[a'ig_l,%@"ifiﬁﬁfﬁ - b4 “0” Y “bits” E‘Hs}ztﬁu “Fringe Enable”
~ obgk 207 [ *bitd” E'Héjfzt'ﬁu fForeground Transparent Enable” (X% 1 Eﬂj R E ) ~ 0" Y
bit3™ EfSgE || "BackgroundfTransparent Enable” (7 1 [ » &= i) » b4 "0 iV "bit2~0" W A
51" fUbits~0” E'Héjt?_tﬁju “Foreground Color” ; & "2" v "bit4” E‘Héﬂt’ﬁju "Foreground Fade
Enable” (EEJ%ZE'R_WX_FADE) ; b4k "2 v "bit3” E'Héjfzt‘ﬁ*]u "Background Blink Enable” (’;EJ}%EE'
R_Wx_CYCLE) #Ift4k"2" (1Y "bit2~0" * ik - "3" [iY "bit5~0” E'Jiéjfzt‘ﬁjU”Background Color” » fi' 5%
Figure 6-28 = Figure 6-29 -

] “+ "User Font? #! "Color Font” f{ Rl E E‘JRAMEIU%,:W&?% v 53 H[JEJ 48 ¥ 16 [#Font - 7"User
Font” | IJ?z GiHRLr) 32 |ﬁRAMﬂ‘*ﬁUData1~’'FA - {iFont (fi 2% Figure 6-30") ; 7 "Color Font” Elfﬂﬁ[i
GIFIIRLI) 96 [HRAME 1 tLﬂJData#{”F” ~ [#Font (fi’ %% Figure 6-31) -

MEMH# BITEK
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-
-
-~

R_Wx_INDEXS —

R_Wx_INDEXE ———#»

-

|B6|B5|B4|

A A

Font Select (Bit7)
— Foreground Blink Enable

L—Background Fade Enable

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

— 0x00

{ s

o

x

©

(0]

X

: i
0x7H

0

OXAF|

0xBO)

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

Address xxxx00
Address xxxx01
Address xxxx10
Address xxxx

F

L 0xBH

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

Fringe Enable

Foreground Transparent Enable
Background Transparent Enable

Ox6E0~Ox6FF

R_BANK_SEL = 101)

0x600~0x61F

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

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

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

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

Background Blink Enable

Foreground Fade Enable

User Programmable
FONT RAM

olor FONT RAM

Figure 628 OSD Memory Mapping

MEMH# BITEK
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Palette RAM

—0x300

0x301

0x302

—0x303

— 0x304

0x305

0x306

L 0x307

— 0x308

Display RAM
0x400 | 0x42 |B’
0x401| 0x49 | o
0x402 | 0x54 |T
0x580 | 0x20 |-2X0
0x581 | 0x42 | 0X2
0x582 | ox61 X1
0x5FF

0x309

C00e®
o) X J©
oX X JON0;

0x17

0x00 | Foreground Fade Ena
Foreground Color :

0x00
Background Color :

0x07 R=8'h00,G=8 ho?%
Border Enable=

0x00 | Foreground
Background T

0x07

0xO0F

0x00

Border Enable=1
Foreground Transarent Enable=0
Background Transarent Enable=0

bl
Background Blink Enal
R=8'hff,G=8'h00,B=8'h0

=8'h00,G=8'hff0 /T
or: _

Background Col
R=8'h00,G=8' =8'h00

¢

&5-

oX X Jorox X X )
C0000000

'O

OCOO0®® O OO

Ox6EF

Programmable
FONT RAM

User

0x00

0x00

0x00

0x00

0x1F

0x3C

000

0x1F

0x3E

0x81

0x17

If Display RAM

0x06

{0x503[4],0x403[6:0]}

R_BANK_SEL

0x16

0x06

0x14

0x1C

0x00

—

N

Figure 6-30 OSD User Programmable Font RAN

RE ¥ BITEK
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OO000OeeO0O0

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

Memory

Color FONT RAM

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

0x3F
0x3F
0x1F
| ox3E
[ 0x07

0x01

100

0x10
0x02
0x10
0x01

BANK_SEL

Mapping Address

Display RAM (CODE)

OH~4FFH

500H~5FFH

300H~33F,
(Same as ~37FH, 380H~3BFH, 3COH~3FFH)

Display RAM (ATTR
Palette RAM

AO

g ble Font RAM

nt RAM)
QO

e s

$

600H~6FFH

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

R_BANK_SEL=000

R_BANK_SEL=001

R_BANK_SEL=010

R_BANK_SEL=011

R_BANK_SEL=100

R_BANK_SEL=101

a )
MHEM# BITEK
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6.30.3 OSD Windows Attributes
BIT1625 [i')'} 3 157 3 ff OSD ! i £ 1 [Flfi gt -
Table 6-60 OSD Windows Attribute Register

Mnemonic Address |R/W| Bits Description Default
R_WO_INDEX_S 0x107[7:0] | RW | 8 |OSDO Display RAM Start Index 0x00
R_WO_INDEX_E 0x108[7:0] | RW | 8 |OSDO Display RAM End Index OxFF
R_WO0_FADE 0x10B[3:0] |RW | 4 |OSDO Fade In/Out Level OxF
R W0 _WMIRX 0x109[6] |RW/| 1 |OSDO Window Mirrorfor,Horizontal 0
R_W0_WMIRY 0x10A[6] [RW | 1 |OSDO Window Flip. 0
R_WO0_FMIRX 0x109[7] |RW/| 1 |OSDO Characters Mirror.for, Horizontal 0
R_WO0_FMIRY 0x10A[7] |RW/| 1 |OSDO Characters Mirrorfor Vertical 0

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

Bit4: Left; Bit3: Right;

Bit2: Left, Down;( Bit1: Down; Bit0: Right, Down;
0OSDO Font Fringe Horizontal Width
R_WO_FFRI_H 0x10C[3:0]|RW | 4 |(R_WO FFRIhH<=R_W0_MULX) 0x0
4’b0000:,1/Pixel; ~ 4’b1111:746 Pixels;
QSDo. Font Fringe Vertical Width
R_WO0_FFRIL_V 0x10C[6:4]| RW | B W(R_WO_FFRI_V<=R_WO=MULY) 000
3’'b000: 1 Pixel; ~ 3'b11128 Pixels;

OSDO Font Fringe Golor

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

5’b00000: x1;~5'b01111: x16;

R_WO0_MULX Ox109L:0TURW IS |1 10000: %018, (0dd); 5b10001: x0.5 Even): | <0
5'b1001Xéx0:5 (Field Change)

OSDO0 Mertical Character Size

4’b0000:x1; ~ 4'b0111:x8

R_WO_MULY Ox10AIOT RW 1 4 4’b4000: x0.5 (Odd); 4b1001: x0.5 (Even), 0x0
4'6101x: x0.5 (Field Change)

R_WO_FFRI_COR  |0x10E[2:0] | RW,{| 3 111

R_WO0_VANISH_LN Ox10E[7:4] | RW | 43OSDO0 Vanish Line Number 0x0
R_WO0_VANISHuDIR  |0x10E[3] |RW| 4 |OSDO Vanish Line Direction 0
R_W0_WFRILEN O0x10F[7] | RW/" 4% |OSDO Window Fringe Enable 0
R_W0_WFRIH 0x10F[3:0] | R} /4 |[0SDO Window Fringe Horizontal Width (Pixel) | 0x0
R_WO0_WERI_V. 0x10F[6:4}| RWi| 3 |OSDO Window Fringe Vertical Width (Line) 000
0SD0 Window Fringe Col
R_W0_WFRIR ox110[1°0] [RwW | 2 indow Fringe L-olor 00
Color R
DO Wi Fri |
R WOWFRI_G 0x1103%2] [Rw | 2 |OSP0 Window Fringe Color 00
Color G
0SD0 Window Fringe Col
R(WO_WFRI_B 0X110[5:4] |RW| 2 indow Fringe L.olor 00
Color B
R.WO WFRI_FADE |0x110[7] |RW| 1 |OSDO Window Fringe Fade In/Out Enable 0
R_WO_WFRI_BLEN |0x110[6] |RW| 1 |OSDO Window Fringe Blink Enable 0
R_WO0_WDLY 0x10B[6:4] |RW | 3 |OSDO Window Delay (Pixel) 000
R_WO0_EN 0x111[7] |RW| 1 |OSDO Window Enable 0
0SDO Blink Period (in VSYN
3'b000 : 1; 3'b001 : 2; IO 4y B
R_WO_CYCLE 111[6:4] | RW 3 hh B K
-Wo_cYc Ox1[e:4] 3 3011 : 8: 3100 : 16 gﬁsfgn .32
3011064, 3bit1 128 § | OUOrTpone | Ly
R_WO0_SPCY 0x111[2:0] |RW| 3 |0OSDO Vertical CharacterSpeﬂceDCC conTRAY ¢
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R_W1_INDEX_S 0x117[7:0] |RW | 8 |OSD1 Display RAM Start Index 0xOF
R_W1_INDEX_E 0x118[7:0] |RW| 8 |OSD1 Display RAM End Index OxFF
R_W1_FADE 0x11B[3:0] |RW | 4 |OSD1 Fade In/Out Level OxF
R_W1_WMIRX 0x119[6] RW| 1 |OSD1 Window Mirror for Horizontal 0
R_W1_WMIRY 0x11A[6] |RW| 1 |OSD1 Window Flip 0
R_W1_FMIRX 0x119[7] |RW/| 1 |OSD1 Characters Mirror for Herizontal 0
R_W1_FMIRY 0x11A[7] |RW| 1 |OSD1 Characters Mirror for Vertical 0
OSD1 Font Fringe Selection
R W1 FFRI SEL  |ox11D[7:01[Rw | g |Bt7:Left Ui BItG: Upimy, BitS: Right, Up; 1

Bit4: Left; Bit3: Right;

Bit2: Left, Down; Bit1:*Down; Bit0: Right, Down;
OSD1 Font Fringe Horizontal Width
R_W1_FFRI_H 0x11C[3:0] |[RW | 4 |(R_W1_FFRI_H<=R WA1_MULX) 0x0
4’p0000: 1 Pixel;~4'b1111: 16 Pixels;
OSD1 Font Fringe Vertical Width

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

OSD1 Font Fringe Color

Bit2: CalorR; Bit1: CalorG; "~ Bit0: Color B
OSD1 Herizontal Character. Size

5’600000: x1; ~ 5’'b01114.:.x16;

R_WI_MULX 0x119[4:0 |RW/ 8 5'b10000: x0.5 (0dd); 5'b10001: x0.5 (Even); 0x00
5’61001X: x0.5 (Field Change)

OSD1 Vertical Character Size

4’b0000: x1; ~4’b0111:x8

R_W1_FFRI_COR Ox11E[2:0] |RW | 3 11

R_W1_MULY OXMABONIRW IE4 | 1 1000: x0.8(@dd); 4'61001: X0.5 (Even), 0x0
4'b101x: x0:5(Field Change)

R_W1_VANISH_ LN  [oxf1E[7:4] [RW | 4 |OSD1 Vanish Line Number 0x0

R_W1_VANISH DIR [oxTEB [RW| 1 [0SB1\adish Line Direction 0

R_W1_WFRI_EN Ox11F[7] |RW| 1 |OSD1Window Fringe Enable 0

R_W1_WFRI_H 0x11F[3:0] |[RW| 4 JOSD1 Window Fringe Horizontal Width (Pixel) 0x0

R_W1_WFRI_V 0x11F[6:4] |[RW| 3'.|0SD1 Window Fringe Vertical Width (Line) 000

R_W1_WFRIR 0x1201:0] |Rw | @ |20 Window Fringe Color 00
Color R

R_W1_WERLG 0x120[3:2] | Rl |©OSP1 Window Fringe Color 00
Color G

R_ W1 WFR.B ox1205@] JRw | 2 |OSPT Window Fringe Color 00
Color B

RMW1, WFRI_FADE |0x120[7] [RW/| 1 |OSD1 Window Fringe Fade In/Out Enable 0

RaW1_WERI_BLEN |0x120[6]° |RW| 1 |OSD1 Window Fringe Blink Enable 0

R WA WDLY 0x11B[6:4] [RW| 3 [0SD1 Window Delay (Pixel) 000

ROW1_EN 0x121[7] |RW| 1 [0SD1 Window Enable 0
OSD1 Blink Period (in VSYNC)
3'b000 : 1; 3'b001 : 2; 3'b010: 4;

RW1_CYCLE 0xA21[6:41 | RW 3 131011 - 8: 3b100:16;  3b101:32; "
3b110:64;  3b111 : 128;

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

R_W2_INDEX_S 0x127[7:0] |[RW| 8 |OSD2 Display RAM Start Indéxzg 37 4 3 BOx34E K

R_W2_INDEX_E 0x128[7:0] |[RW| 8 |OSD2 Display RAM End Indéx . ————1-0xFF

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

R_W2_WMIRX 0x129[6] |RW]| 1

0OSD2 Window Mirror for Honizopjet . cONTRO? | F
\
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R_W2_WMIRY 0x12A[6] |RW| 1 |OSD2 Window Flip 0
R_W2_FMIRX 0x129[7] |RW/| 1 |OSD2 Characters Mirror for Horizontal 0
R_W2_FMIRY 0x12A[7] |RW/| 1 |OSD2 Characters Mirror for Vertical 0

0OSD2 Font Fringe Selection

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

Bit2: Left, Down; Bit1: Downj Bit0; Right, Down;
0OSD2 Font Fringe Horizontal Width
R_W2_FFRI_H 0x12C[3:0]| RW | 4 |(R_W2_FFRI_H<=R{W2,MULX) 0x0
4’p0000: 1 Pixel; ~4’b41141: 16,Pixels;
OSDO Font Fringe Vertical Width

R W2 FFRI_V 0x12C[6:4]| RW | 3 |[(R_W2_FFRI_V<zR.W2_MULY) 000
3'b000: 1 Pixel;,~ 3'v111» 8 Pixels;

0OSD2 Font Fringe Color

Bit2: Color R; Bit1: Color G; Bit0: Color B
0OSD2 Horizontal Character Size

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

R_W2_MULX 0x129(4:01 | RW/ 5 1 10000+ %085 (Odd); 5'510001: x0.5 (Even): | X0
5'b1001Xix0.5 (Field Change)
QSD2,Vertical Character Size

4’b0000: x1; ~ 4'b0111:x8

R_W2_MULY Ox12AB:01 I RW | 2 b000: x0.5 (Odd); 4'B9001: X0.5 (Even), 0x0
4’b101x: x0.5 (Field®Change)

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

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

R_W2_VANISH_LN  |[0x12E[7:4] | RW.| 4, |OSD2 Vanish LinesNumber 0x0

R_W2_VANISH_DIR |0x12E[3] |RWEp1"|OSD2 Vanish LineDirection 0

R W2 WFRI_EN 0x12F[7] [RW || 1 |OSD2 Window,Fringe Enable 0

R_W2_WFRI_H 0x12F[3:0] [RW.|" 4 |OSD2 WindowsFringe Horizontal Width (Pixel) 0x0

R_W2_WFRI_V 0x12F[6:4]{RW | 3 |0SD2 Window Fringe Vertical Width (Line) 000

R W2 WFRI_R ox1softof|rw | 2 |OSR3Window Fringe Color 00
Color'R

R_W2_WFRI_G 0x130[3:2] | Rw | 2 40822 Window Fringe Color 00
Calor G

R_W2_WFRI_B 0x1305:4] |[Rw | 2 |22 Window Fringe Color 00
Color B

R_W2_WFRI_FADE 4i0x130[7] |RW4a1"|0OSD2 Window Fringe Fade In/Out Enable 0

R_W2_WERI_BLEN = |0x130[6] RWHE1 |OSD2 Window Fringe Blink Enable 0

R_W2_WDLY 0x12B[6:4]( RW| 3 |OSD2 Window Delay (Pixel) 000

R W2 EN Ox131[7“fRW | 1 |OSD2 Window Enable 0
OSD2 Blink Period (in VSYNC)
3'b000 : 1; 3'b001 : 2; 3'b010: 4;

R_W2_CYCLE OIBHOA IRW) 3 1ap011 - 8 310016,  3b101:32 |
3'b110 : 64; 3'b111 : 128;

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

R EXTOSD_EN 0x100[0] |RW/| 1 [Setto O 0

MEMH# BITEK
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Display RAM
0x400

R_Wx_INDEX_S+1
R_Wx_INDEX_S =0
R_Wx_INDEX_S+6

e \\I‘ / Z_ Wx W=5 |
N -
IITII é # T E K

" (1] X
E 1

INDEX_S+5
R_Wx_INDEX_S —j| "B"
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—-
|

I
x V
wn ;I /
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R_Wx_INDEX_E =29
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6.30.4 OSD Windows Overlap Selection
I}~ Register "2 {8 OSD i/ i £ v fi> -

VSYNC

Table 6-61 OSD Windows Overlap Selection
Mnemonic Address |R/W |Bits Description Default
OSD Windows Overlap Selection
000 OSDO0->@SD{1->0SD2
001 OSD0->08D2->0SD1
R_OSD_LAYER 0x101[7:5] |RW | 3 | 010 0OSD1->QSB0->0SD2 000
011 0SD1->0SD2->0SD0
100 OSD2->0SD0->0SD1
101, 11x 0OSD2->0SD1->0SD0
©0,0 L U —
! HSYNC
:l_ ____________
s R_OSD_LAYER[2:0] = 001
OSDO0
|
L | OSD2

OSD1

Figuré6-33 OSD Windows Overlap

6.30.5 “OSD User Programmable RAM Selection
I'J™ Register * | 28455/ # OSD User Programmable RAM B &7 iy Memory Bank °

Table 6-62 User Programmable RAM Selection

Mnemonic

Address

R/W

Bits

Description

Default

R_BANK_SEL

0x101[4:2]

RwW

3

User Programmable RAM Banks Selection

000

000

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

001

Bank 1, Mapping to User Font 8~15

(Mapping to R Eolor-Font-8=15)

010

Bank 2, Mapping to User Font 16~23

(Mapping to G Cﬁorﬁo#ﬁoiyf) l

31 TH

011

b008 |

Bank 3, Mapping to Use%‘Forln 24eiBfer 17,
(Mapping to G Color Font 8~15)

N
D
D

ot o DEC CONT

K
#

OLLEH

rD

y VIappniyto €
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(Mapping to B Color Font 0~7)
Bank 5, Mapping to User Font 40~47
(Mapping to B Color Font 8~15)

101

7 N
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6.30.6 OSD Clock Control

BIT1625 OSD?‘}B]'}}T%@ Clock Fﬁjﬁ?%ﬁpfjrpﬁi > H ﬁ'%ﬁ}Registersﬁ%{L_‘ﬁ?Qf% Table 6-63 -

Table 6-63 OSD Clock Setting Register
Mnemonic Address |R/W [Bits Description Default

OSD Clock Enable

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

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

6.30.7 OSD Built-In Fixed Font
BIT1625 =I* [ 128 A5 OSD 3] » £ k1 2

0 1 2 3

»

7

4

1 i tsnE I ¥

-
w || T ool & (D) -
"

GI_DE{L@PO
|
3™ A | 5| -

SEIERF=EE
Ho|

~ 1 2 [

O 0 |6 |- ||
= | =[]~ | e [ (B | <

N N - ]

c oMozl -
< ||| o =B

= AN DD
i |0 |LAO) Lo | (™
| 0| =] | | i | |H
=0 E G~

F
@ (==

-
£

Figure 6-34 Fixed Font
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6.31 Timer
BIT1625 §ifl + Ry Bi 16 o A (UG » AERHIRTIT o i % S -
Table 6-64 Timer Register

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

Timer 0.Count Base
00: Output VSYNC
R_TIMERO_BASE_MODE |0x144[3:2] RW | 2£]01: Qutput HSYNC 00
10:/Input VSYNC
11 Input HSYNG
R_TIMER1_VAL 0x146[7:0],0x145[7:0]| RW'[6 |Timer 1 Countd/alue! 0x0000
Timer 1 Enable
R_TIMER1_EN 0x147[0] RW.| 1 |0: Disable 0
1: Enable

Timer 1 Count Mode
R_TIMER1_MODE 0x147[1] RW | 1 |0: Cir¢ulation 0
1: @ne-Shot

Timer1 Count Base
00: Output VSYNC
R_TIMER1_BASE_MODE |0x147[3:2] RW | 2 401: Output HSYNC 00
10: Input VSYNC
11: Input HSYNC

XCLK |_||_’|_’|_||—’|—,|—||—’|—||—

TIMERO_OUT

COUNTERO

R_TIMERO_EN

]
:
R_TIMERO_MODE !
1
]
]

R_TIMERO_BASE_MODE[1:0] ><

R_TIMERO_VAL(7:0] >< i 5

Figure 6-35 Timer Mode 0 (Circulation)

XCLK |_||_’|_’|_||—’|—,|—||—’|—||—

TIMERO_OUT i |
]
cowre ——0 Y 1Y Z (3D 5 o
R_TIMERO_EN :
R_TIMERO_MODE i
R_TIMER0_BASE_MODE[1:0] i 0 TEK
R_TIMERO_VAL[7:0] I
— : ] 4

Figure 6-36 Timer Mode 1 (One-Shot) kDCC CONTROLLED
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6.32 IR Decoder Function

BIT1625 }{{li NEC IR Decoder function - {11 BIT1625 f{Ti]| NEC IR Format > *;
W LA Registers a4 4

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

FZH T Interrupt jﬂ{i,ﬂqr, MCU ==

Mnemonic Address R/W | Bits Description Default
R IR CC 0x149[7:0] RW 8 |User Defined Customer 0x00
- = 0x148[7:0] RW 8 |User Defined Custom 0x00
NEC IR Polarity
R _POL_IR 0x14A[0] RW 1 |0: Normal 0
1: Invert
R_IR_DISREPT |0x14A[1] RW 1 |0: Enable R 0
R_IR_BASE 0x14A[4:2] RW 000
NEC Interru aﬂtlons
[5]: Check | =~IR /Code
[6]: Che ata = ~IR /Data
R_IR_CHECK |0x14A[7:5] [7]; 000
User Defined Customer Code
a
de = User Defined Customer /Code
IR Decoder Enable
Disable 0
1: Enable
IR De-Bounce Setup 00
IR Code Type
1 |0: First Code -
1: Repeat Code
14C[7:0] $ 8 |NEC IR /Data Byte -
0x14DI[7:0] R 8 |NEC IR /Code Byte -
0x14E[7:0] * R 8 |NEC IR Data Byte -
0x14F[7: R 8 |NEC IR Code Byte -

—

—

7

N
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6.33 GPI and KEY Function
BIT1625 [*|# 2 5= GPI (General Purpose Input) PIN (45,46) P&PKEY Scan Output 'f”’?‘y SKEYf™] >
- f{’fﬁJra:Tf [HGPI PinJJ [/ 5[ tiLevel Status - Key Down {5 Key Up FER AR o 0 H AT Interrupt
(0x002[7]) - R_LKEY_STATUS (0x155) *’ R_KEY_ACK (0x156 )71 £l i - ﬁ'ﬁJ-;,iReglsters% %@**‘ Table 6-66

% Figure 6-37 -
Table 6-66 GPIl and KEY Register
Mnemonic Address R/W | Bits Description Default
R_KEY_STATUS 0x155[1:0] R 2 |Real Time GP),Status: 0x00
R_KEY_ACK 0x156[1:0] R 2 |Key Trigger Status 0x00
R_KEY_LONG_FLAG |0x157[7] R 1 |Long Key: TriggenFlag 0
R_KEY_LONG_ACK |0x157[3:0] R 4 |Long Keyslrigger Status 0x0
Key Type Selection 1
R_KEY_TYPE 0x150[1:0] RwW 2 |0: Positive,Edge 0x00
1#Negative Edge
Key Type Selection 2
R_KEY_DEDGE 0x151[1:0] RwW 2 10:Single Edge 0x00
1: Double Edge
R_KEY_SRC 0x152[7] RW 1 wSet to 1 1
R_KEY_DB 0x152[6:4] RW 3, |GPI De-Bounce Setup 100
GPI[3:0] Long Key Monitor Enable
R_KEY_LONG_EN 0x152[3:0] RW 4 |0: Disable 0x0
1: Enable
R_KEY_LONG_STR  |0x153[7:0] RW 8 |Long Key TFrigger Threshold OxFF
R_KEY_LONG_REP |0x154[7:0] RW 8 |Long.Key Trigger Interval 0x50
Clear,Key ACK
R_KEY_CLEAR 0x157[4] RwW 1 |0:Nermal 1
1: Clear
R_KEY_TB 0x157[6:5] RW 20/ |bong Key Basic Clock Cycle 01
R_KEY_SRC_64 0x14B[1] RwW 1 “|Setto 1 0
GPI
Debounce Ttime Long Key Threshold Long Key Repeat Interval

Long Key Repeat Interval

N [ 1T

Figure 6-37 Long Key Process

MEMH# BITEK

%e | October 17, 2008 | |

DCC CONTROLLED

70 BIiTEK



BIT1625

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

6.34 PLL and OSC Pads
BIT1625 [*[# — A= PLL » & [MgOscillatorfrid i prudfizk i & A= f“‘p’lfJCIockﬁﬁa?JH', o El ﬁiﬁﬁ} % Registers
%f«i}j@é Table 6-67 * Figure 6-38 -

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

(RCPLL_DM+1) 2

R_PLL_HA

R_PLL_SEL

(R_PLL_DP+1)*2)"-

Figure

PLL Frequency Formula

—

—
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6.35 Auto Detection
BIT1625 i~ fgﬁﬁﬁ’i" %%fﬁiﬂu%ﬁjﬂ » 77 H[I£% PCLK Base SYNC Detection ~ XCLK Base HSYNC Detection
~ Mode Change Detection ~ Mode Type Detection ~ Even/Odd Type Detection ~ Data Enable Signal Detection
#1 No Signal Detection -
6.35.1 PCLK Base SYNC Detection

I'} PCLK (] External HSYNC - External VSYNC Low Pulse Width % Total SYNC Width » £l = =
5 SYNC fiy {2 B[ () > IR i Power On i ffy IS 2.8 11 MCU A LFpy T -

H R
(F17V ] SYNC 8]
Register (0x160[7:0]): HSYNC Low Pulse (in‘PCLK) -
Register (0x164[7:4], 0x161[7:0]): HSYNC TotalsWidth*(in PCLK) -
Register (0x162[7:0]): VSYNC LowsPulse (in HSYNC) -

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

6.35.2 XCLK Base HSYNC Detection

I'} XCLK frfl] External HSYNC ¥ 2 oS8R (1o 2(1i] - S{ERMIS 1)) XCLK LG HLESGH T Input
HSYNC Low Level Width #1 HSYNE High Level Width » £l & fe g

(R [ HSYNC wrF])
Register (0x167[7:4], 0x165[7:0]): "HSYNC High LeveliWidth (in XCLK) -
Register (0x167[3:0], 0x166[7:0]);, HSYNC Low Level Width (in XCLK) -
6.35.3 Mode Change Detection
[EH] VSYNC eh {2ty YIHAVSYNC et [~ &i A7 8, HSYNCs }i’j’ﬁ{;gl Interrupt%ﬁﬂ[p“{lé%ﬁ MCU
A E e RS
Set Interrupt Enable (Register: 0x004[2])

Yt VSYNC A =& 4™ 8 v}fﬁ’?ﬁﬂl INT'Rin 51! Interrupt - 7 Al i[9 =V 2 Interrupt Flag
(Register: 0X002[2]) [fi] 44 #1 -

6.35.4 Mode Type Detection
F V8| INTSC/PAL Mode i1 Register (Ox1BA[1]) il Fl 1ELIRE -

6.35(5 Even/Odd Type Detection
Big 21l VSYNC ﬂF\'?J Even/Odd ﬁ[%%@f“‘ » 20l Register (0x16A[2]) (i # Jit 1 ELINE -

6.35.6), Data Enable Signal Detection

F (4 {1 Data’Enable Signal Information I'] ff -5k [E£h L Input Windows [z o

6.35.7 No Signal Detection

FIFAHI HSYNC ﬂ?ﬁj Toggle J[H{ 7 2047 XCLKs Pﬁ;ﬂ‘éﬁ@f”}[ﬁﬂl Interrupt (0x002[1:0]) [f"jEsqY
F'['1 Register (0x16A[3]) @l FHEENE -

M 4# BITEK
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Table 6-68 Auto Detection Register

Mnemonic

Address

R/W

Bits

Description

Default

R_IS_XP

0x160[7:0]

HSYNC Low Pulse
(Base on PCLK)

R_IS_XT

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

12

HSYNC Total Width
(Base on PCLK)

R IS_YP

0x162[7:0]

VSYNC Low Pulse
(Base on HSYNC)

RIS YT

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

1

VSYNC)Jlotal width
(Base on HSYNE)

R_DET_XP

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

12

HSYN@sHigh“Level Width
(Base on"XCLK)

R_DET_XN

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

12

HSYNC kow Level Width
(Base on"XCLK)

R_HOUNT

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

15

Line Buffer Overflow/Underflow
Count

R_MODECHG

O0x16A[0]

Mode Change Status

0: No Mode Change

1: VSYNC Variation Larger than 8
HSYNCs

R_MODE_TYPE

0x16A[1]

Mode Status
0: 50Hz
1: 60Hz

R_EVENSAME

0x16A[2]

Even Type Status
04Had Even/Odd Information
1: No Even/Odd Information

R_SIGIN

0x16A[3]

Sync Status
0: Signal Ready
1: No Signal

R_AUTOON

0x16A[4]

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

R_SWITCH

OX16A[5]

Auto Switch Status
0: Mode 0
1: Mode 1

R_EVEN

0x16A[6]

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

RADELINFO

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

12

Input Data Enable Information

R_IDE_DET

0x4E[1:0]

RW

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

00

R_IDE_SEL

OX4E[3:2]

RW

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

01: From VSYNC
10: From HSYN
11: From VSYNC

YNCPim)

#E}% 3

Uu

BiTEK

% October 17, 2008 | #,]
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7 User Interface

BIT1625 ! - 7 Interface Mode (Slave Mode 71 Script Master Mode) - {fli ¥l fi=/fis” |7t T [FlfzBuffl1 -

7.1 Options Pins

BIT1625 fﬁl H4 TEK]}%B Pins ¥ {ft"Mode [l & - = FS/IFI I'J55 £, Master
ﬁ[ﬂg’l@ MCU FI‘J‘H@HI Pin OP1 ~ OPO ﬂ-ﬁjﬂ BIT1625 » i?ﬁlﬁfé}lg% Two-
fL Bitek Bus Protocol - Master Mode [[[fLii = | BIT1625 ['|# CPU §
Mode ™ Script MCU E”“?TE'%EE'% #%|)pt Serial EEPROM > = Fjj&! ﬂ‘
A

Script MCUY $ER4 ~ [Bf8i=0 > S5 f|[fLSingle 24C16 =*Sin
24C16 I') ™ fVEEPROM ; 24C32 ModeF’ J‘sz%?ﬂ%’ﬁ 24C32
ﬁ%éﬁ%“ o HA ﬁlﬁ%ﬁ'ﬁ‘ =+ Figure 7-1 - Figure 7-2 - Fi

ode - Slave Mode ™ » 9}
al Interface (TWSI) Protocol (%

ll@%ﬁ;&ﬁ& —Fﬁﬁ?&% o 7+ Master
%%;FI@?F“[-?J;% aEI[JFI‘ 5% BIT1625

2 - Single 24C16 Modefi'I'| L #£ /i
ROM (24C32/24C64) » 37 {17 |73k
R BT AR -

OP5 OP4 OP1 | OPO Mode
0 0 SCL1 | SDA1 4C16 Script
0 1 SCLA1 1
1 0 SCL1
1 1 SCL1

1 Serial>Parallel
MCU

d addr data

—{oP4
* @ ops REG_SET
& ‘&e 7-1  Slave Mode

& ¢

a )
MHEM# BITEK
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Serial EEPROM

BIT1612

OPO

P17 .
o SerialeParallel

24C16

Iaddr I data

Script-CTRL

OP4

Figure 7-2

Master M

0, ADDR!O:O]}
ingle 24C16I |

Serial EEPROM

24C32

BIT161

OPO
OP1

Serial<Parallel

~ I addr I data

Script-CTRL

o

oP4
OP5

<&

_EEPROM_BANK[4:0], ADDR[10:0]}

Figure

A
$

QO

&

4

Q

aster Mode with Single 24C32

a )
MHEM# BITEK
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7.2 Master Mode — Script MCU
BIT1625 [ Script MCU - fi*#fLl 1™ | {6 5™ 7+ Serial EEPROM f[1 - BIT1625 4 ff (500" | 7
SE PRI B S B ARSI 98 24 9] (24C02~24C64) iU Serial EEPROM - iy
A IS TWSI S i€ > A3 R_SERIAL_CKEN_SEL (0x138[2:0]) [ - TWSI 't - #-98KHz
~ 384KHz » B4 LY % -

Table 7-2 TWSI Speed

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

001 189KHz 95KHz 47KHz

010 372KHz 186KHz 93KHz

011 585KHz 292KHz 146KHz

100 614KHz 307KHz 153KHz

101 768KHz 384KHz 192KHz

110 945KHz 472KHz 236KHz

111 X 558KHz 279KHz

7.21  Architecture
BIT1625 | Script Control[‘JF‘ﬁ 4, fdllnternal Registers(AJIREG - B REG - C_REG - Z REG) ¥
5 i Internal Address Index (PC - EADDR %RADDR - IADDR%R{REG_ADDR) - 32 Bytes Internal RAM
(0x700~0x71F) » BIT1625 ?‘F}ﬁé%%TEEPROM b= El=] 2KBy ([ )52 7 J]R_EEPROM_BANK_SEL*/f!
EEPROM BANK™, =48t - i 44 1] HhFE(] 64KB - TE'%%Registersij[l Table 7-3 . » FTE U TR
gﬂﬁ&A_REGBB_REGPJéFr o

Table 7-3 Register and Address Index
Reglsterl:g:XAddress Address |R/W/| Bits Memo
A _REG Ox13F[7:0] R | 8 |Opérand A Register
B_REG 0x140[7:0] R | 8 (|Operand B Register
C_REG 0x13E[6] R 141Carry Flag Register
Z_REG OX43E[5] R 1" 1Zero Flag Register
PC - - 11 |Program Counter
EADDE - £ | 11 |EEPROM Address
RADDR - =" 11 |Internal Register Setting Address
TWSI Address
IADDR - - 8 |Device Address <= R_TWSI_SLAVE
REG Address <= Instruction Byte 2
ADDR Register (Shared)
0x137[2:0], FILLR
> a2 0x136([7:0] RW/ 11 JMPR
TABLE
R_REG NUM ox134[7:0] |RwW| 8 |NUM Register (Shared)
FILLR
R_REG_CNT ox135[7:0] |Rw | g |COuntRegister (Shared)
FILLR
TWSI SCL SPEED
R_SERIAL_CKEN_SEL |0x138[2:0] |RW| 3 |98KHz ~ 384KHz
(111: Fastest; 000: Lowest) zg A H B i TEK
Sec?nd EEPROM Enabl . | October 17, 2008 | 4
R_SECOND_EEPROM  |0x138[3] RW| 1 |0: Single EEPROM % bl
1: Dual EEPROM DCC_CONTRQLLED
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R_EEPROM_BANK_SEL

0x137[7:3]

RW

EEPROM Bank Selection

R_PG_EN

0x138[4]

RW

Power Good Function Enable

R_PG_POL

0x138[5]

RW

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

R_POF

0x13E[4]

Power Low Flag
0: Normal
1: Power Low Reset

R_MCU_DEBUG

0x138[6]

RW

MCU Debug Mode
0: Disable
1: Enable

R_TWSI_SEC

0x138[7]

RW

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

R_TWSI_DET_VALUE

0x139[7:0]

RwW

Second TWSI‘Bus Detection Value

R_TWSI_DET_IN

0x13A[7:0]

RW

Second TWSI Bus Read Value

R_TWSI_DET_MODE

0x13B[1:0]

RW

Second,'WSI Bus Detection Mode (Trigger Condition)
00: ADDR[7:0] = R_TWSI_BET_VALUE]7:0]

04: Write Trigger

105Read Trigger

11" Write/Read Trigger

R_TWSI_SEC_SLAVE

0x13B[3:2]

RW

Second TWSI Bus Slave Address

R_TWSI_DET_OUT

0x13D[7:0]

Second TWSI Bus(Detection Write Value

R_WDT_CLEAR

0x13B[4]

RW

WDT Clear

R_WDT_SEL

0X13BJ[7:5]

RW

WDT Interval Selection

000 : 20ms; 001 : 40ms;
010 :.80ms; 011 : 160ms;
100%.320ms; 101 : 640ms;
11047 11.28sec; 111 : 2.56sec;

R_WDT_OV

0x13E[7]

WD Overflow

R_TWSI_SLAVE

0x136[6:0]

RW!

TWSI Slave Device Address (Shared)
For Instruction

MOV @IADDR, A

MOV A, @IADDR

R/SPICTRL

0x134[7:0]

RW

SPI Function Control

[7] SPI CS Inverse

[6] SPI DATA Inverse

[5] SPI CLK Inverse

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

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

[1:0] SPI Speed
00: XCLK/8
01: XCLK/16

10: XCLK/32 e _
11: XCLK/64 MEFAHE BITE

R_SPI_CTRL2

0x135[4:0]

RW

K

+

SPI Function Control Reg istg 2| oOctober 17,2008 |
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[4:0] SPI Bit Number (N)
N = 0~24: Bit Number = N
N >24: Bit Number =24

R_SPI_LOCK

0x13C[1]

RwW

SPI Mode Lock
1 |0: Unlocked
1: Locked

R_SPI1_EN

0x13C[2]

RW

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

R_SPI2_EN

0x13C[3]

RW

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

R_WP_EN

0x13C[6]

RW

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

7.2.2

Instruction Set

BIT1625 [* | Script Control Function ffi! * i1, 7} - i1 Eiulnstruction Set=*Instruction
Format - ﬁ%%% Table 7-4 '~ Table 745 ¢

Table 7-4 Instruction Set

BIT [ BIT | BIT | BIT | BIT [ BIT | BIT | BIT struction Command | |
716 |54 |3]2|1]o0 Byte
0 0] 0 )00 0 0 %0 ﬁ?r\?EG € A_REG B_REG o
000 0] 0]0 01 il_JISEG €AREG - B_REG L

INC
0 | 0100 080 | F0 0 1, Rec&n REG + 1 1 L
0 [ 0 0 0| 0| O | 1 K_ERC’:EG € A REG -1 L e
0O | 0| 0| 0 [ Oty | O | O il__IE:EG €0 1 °
0 0 0 0 0 1 0 . ,(A:SQAEZ — B_REG (Not Update A_REG) 1 L
o | o | o oo | 1] 1 o :;A_ORVEE;' ; A_REG 1
0 0 0 0 0 1 1 1 Eﬁot;—ll:am Stop Into Standby Mode !
o |doal o "o | 1| ofl oo ngG € A _REG (AND) B_REG 1 ’
OO NG | 0 | 141507 0 | 1 ngEG € A REG (OR) B_REG ! *
oo jpo 1o 10 i?RREG € A_REG (XOR) B_REG ! *
O O O I I e ZE)I;—EG € ~A_REG 1 *
cjo oo 11,0710 /?SEEG € A_REG >> 1 ! A
olololol| 1 |1] 0] iE'FEEG(_A_REG<<1 Fﬁfﬁ’fﬂ#’t BiTEKe
3 Octdber 17, 2008
olo|olol|1][1]1]o0 iXVF?EPG¢>B_REG ?,\L 1 :
pPDCC CUONITRULLED
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XCHG
A_REG[7:4] < A_REGI[3:0]

R10

R9

R8

MOV A, R[ADDR]
A_REG € R[ADDR]

R10

R9

R8

MOV R[ADDR], A
RIADDR] € A_REG

MOV A, NUM
A_REG € NUM

MOV B, NUM
B_REG € NUM

DELAY NUM
Delay NUM XCLK

NOTC
C_FLAG € ~CAFLAG

NOTZ
Z FLAG €/~Z FUAG

RET
PC € RETADDR

E10

E9

E8

MOV, E[ADDR], NUM
E[ADDR]'€ NUM

R10

R9

R8

MOV. RIADDR], NUM
R[ADDR] € NUM

R10

R9

R8

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

E10

E9

E8

R10

R8

R8

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

B1

BO

E10

E9

E8

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

E10

E9

E8

MOV E[ADDR], A
E[ADDR}€ A_REG

E10

E9

E8

M@V/A, E[ADDR]
A REG € E[ADDR]

MOV I[ADDR], A
I[ADDR] € A_REG

MOV S, NUM
SPI € NUM (3 Bytes)

MOV A, I[ADDR]
A_REG € I[ADDR]

FILLR
LOOP R_REG_CNT
R[R_REG_ADDR+CNT] € R_REG_NUM

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

Reserved

JMPR
PC € R_REG_ADDR

E10

E9

E8

JC EADDR

If C_REG=1, PC€EADDR e@PCH

Z

E10

E9

E8

JZ EADDR oA

e ?iTE

If Z_ REG=1, PC€EADDR else PC+t

E10

E9

E8

F Qctd
JMP EADDR F 1
PC € EADDR DCC ¢

§
K
her 17_2008
Zorleh
DNTROLIIE

N

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

Table 7-5 Instruction Format
1 Byte -

| OPCODE |
|<— 1byte —>|

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

2 Bytes -

| OPCODE |A7|A6|A5|A4|A3|A2|A1]A0]
|~ lbyte — | lbyte -

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

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

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

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

Instruction: JB EADDR, Bit

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

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

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

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

4 Bytes -

80 BITEK



BIT1625 10-Bit Digital Video Decoder with OSD and T-CON

| OPCODE | #NUMBER1 |  #NUMBER2 |  #NUMBER3 |
| 1byte e 1byte e 1byte e 1byte N

Instruction: MOV S, NUM

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

Instruction: FILL RIADDR], NUM, CNT

E|E|E|R|R|R|E|E|E|E|E|E|E|E|R|R|R|R|R|R|R|R
OPCODE| 14/ g | g [10/9|8|7|6|5/4|3|2[1]0|7|6|5|a|3|2]|1]0| COUNTVALUE
[~ 1byte Sl 1byte e 1byte —]— 1byte Sl

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

7.2.3 Start and Interrupt

BIT1625 [’ & Script Control Funétion# i Interrupt Process%‘}’sﬁﬂ » B IIEEZEIBIT1625 gk & puinterrupt
(0x002[7:0]) » & = flfj%‘gléﬁRe—ACK%ﬁju » PR PR - frﬁl%%ﬂfﬁg;&‘@aﬁ@ fﬁ'{rﬁ?&;ﬂ% Table 7-6 -

Table 7-6 Start and Interrupt

Event Type Address
POR (Power On Reset) Immediate |PC =0x10
SIGIN (0x002[0]) Index PG =0x00, 0x01
NOSIG (0x002[1]) Index PC)= 0x02, 0x03
MODECHG (0x002[2]) Index PC = 0x04, 0x05
VSYNC (0x002[3}) Index PC = 0x06, 0x07
ERROR1 (0x002{4]) Index PC = 0x08, 0x09
ERROR2 (0x002[5}) Index PC = 0x0A, 0x0B
MV_CC (0x002[6]) Index PC = 0x0C, 0x0D
IR_KEYIN(0x002[7]) Index PC = 0xOE, 0xOF

742.4 " _Serial EEPROM and ROM Space Mapping
BIT1625 w1 jifl 4fissd % 24C16 ™~ 24C32 yiSerial EEPROMAVI L » 475 & 423 iy 2K
itilhi ] o {07 [ eRBAE A R J‘J%‘%f’;ﬁ% R E'J&jiﬁ;’ZKBEﬁ » HIf 711 1Bank Selection(i
ST LG [R_EEPROM_BANK_SELJi' ') ¥ {£%] 64KB[iUROM Size (24C512) - I[i
Figure 7-4 F=. -

MEMH# BITEK

%e | October 17, 2008 | |
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vy
>
Z
P
o

BANKS5 4\
BANK4 pr— \

/

BANK3 -—

BANK2 P
OXOFFFh

BANK1 ]
O0x07FFh

BANKO A
0x0000h V

OM_BANK 1

Figure 7-4 BIT162 ontroller Addre pace

| b i G KBRS - b C32 9t » BIT1625 $ifHi fysc TWSI i )78
*i%f;*ﬂ?cﬁgt"ﬁi?%‘ﬂ“ ] A P T EI=RE = Tu[ﬁl“ 1 24C32 §|&i@"324c16 ot

Gl Bankﬁ@gﬁftﬁﬁ » = 3
TFl o UTF IR RS -

-:R_EEPROM SELI[J FEEJ BANK - fsﬁr{l ’1\?”&[1]1:(1.

; ROM 1, BANKO

; A<= ROM2[0AO0h], BANK1
; ROM1, BANKO

iy FEIJmHFm%g{ §£i1%5 BANK- [T MOV S, #NUM % 4-Byte 19454 - [ MOV'S,
FE T B OX7FD - OXTFE 0x7FF ) lﬂ fil' )& kvie OX7FC ~ OX7FF -

\ 0x7FC MOV S (OP Code)
OX7FD NU

Ox7FE N
0x7FF NUM 3

7.2.5 Serial EEPROM Write Protection and Power Monitor

BIT1625 #rigfPower Monitor Z2Dynamic Write Protectlonﬁiﬂh » HERIEEPROM ™ 50 2p B ™ @ 4 7R
TRV - Dynamic Write Protection=}sf= i ') 2% Figure 7-2» }[" BHF1625F0P2—H="24C167

Pin > 2KR_WP EN?’&‘#M A" - Power Monitor EI[Jﬁ:rF"E—jZLF% J :fg'glr %_Lkhf
EEPROMz ) » ™3 Script MCU Reset - EIffli™] l'—"“*J E,I}{f]'R PG|E '“i“?i" i
FER = BIT1625 [IUGINT A’ - - October 7, 2008 #]

DCC CONTROLLED
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7.2.6 Watch Dog Timer
BIT1625 |~ Watch Dog Timer (WDT) > R_WDT_SEL ' I'|;##& Timer iV Interval - F-{f,'@r_’,iﬁjﬂ-'ﬂlnterval
127 % R_WDT_CLEAR ﬁn{‘??ﬁ" 1~ F 7 0fYEf* Script MCU %‘7 fIf% Reset » 3% R_WDT_OV fi'l']
{14 7~ Reset pL# [*W‘}F{ #55ELEL WDT Overflow Fragig= o

7.2.7 Second TWSI for Multi-Processor Communication
BIT1625 5”5‘?.7{0P2 and OP3 £}Multi-Processor Communicati il Protocoré?TWSIffEl"'Fﬁ’ gzl

PR _TWSI_SECTI" I BIFI i » #15 Hifiid! Figure 7-3 7 1BUS [T f
PRFFR - i 2 pl o ) s ) Ml CommunicationflyAE=t -

¢ R_TWSI_DET_MODE fi' I | TWSI ffr e rrupt[3];R_TWSI_SEC_SLAVE[1:0]
¥ BIT1625 7 TWSI iy Device Address»R_TWSI_ :0]% R_TWSI_DET_OUT[7:0l}[:Li3f

IF=BUS @ AYE ekl » R_TWSI_DET_VALUE EI?'F’—‘, R
REENL o8

MODE p‘]‘;?ﬂﬁ v Register Address

7.2.8 TWSI Write/Read
BIT1625 Fl I'J3E 5| MOV @IADDR, A

¥ {OP1,0P0} Ffiusi [’fH‘Jﬁg{?%[ oM ﬁl[ﬁjr“ i
fill > I TWSH IR ﬁhfﬂ I
1010XXX [i97 (¢ 2H

_TWSI_SLAVE * ffi#y# v
(e IR ﬂj?“#m’?‘frﬂr%ﬂ
[Fill% % 5= {it Device Address fL

7.29 SPlInterface
BIT1625 &%+ 3 2 SPI |
R _SPI_CTRL » MOV S, #
R_SPI2_EN &l

J LCD Panel - [jj fﬁ", %f‘s‘ﬁwﬁﬁﬁ SPI Interface El‘rjrﬂ: , ;ﬁ;H
p IR LIPS Y anel al‘f%_fiﬁ - SPI 'F'%F FIR_SPI1_EN %

L SRGB D Po@I

-

ﬁ?ﬂﬁﬁ %,E_Jﬂ['r%ﬁ Master SR ;{ﬁj’ R_MCU_DEBUG I%F'J 1> =181 Master == Slave

=P E“F'J Mast - HALT Efma ' f|7H#i% Slave Mode Fi[pi! BIT1625 [‘jf‘,w—{{
Fen S S e [’k R_MCU_DEBUG ng?ti 0-

a )
MHEM# BITEK

5 [ Octover 17, 2008 | 1
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7.3 Slave Mode

BIT1625 #¢{# BiTEKbus ﬁ‘/ Two-Wire Serial Interface (TWSI) Ry?& Protocol % 2V Register Sets> ™" 1 OP4
Pin s g B Y Protocol © F-{l[ OP4 17, 1 » 37| BiTEKbus Protocol ; F-{l[ OP4 £ 0 » [l ¥*] TWSI Protocol -
7.31 BiTEKbus Protocol

BIT1625 Slave Address £% 0x87 - .

BiTEK Serial Interface Bus - Exten de
2 Wire (CE always tied high) Bus Timing :

Slave Address Register Address 1 Register Addre

L T 1T 1T 1T 11 L
SDATLINE | S| 7| 6543|210 14113 |12 11]10] 9|8 | 7 615143

I
|
X=1

0>

s~
X0 >
0>

A
c
K
k

Figure 7-5 Bt§ — Extensi de

7 A
lz’ﬁﬁﬁia’i BITEK

5 [ Octover 17, 2008 | 1
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7.3.2 TWSI Protocol

BIT1625 Slave Address ~ 3 £ Two-Wire Serial Interface (TWSI) Protocol- '] {fi%} BIT1625 Register
Sets f&‘\fﬁ'lﬂfv;‘w [ o

7.3.2.1 TWSI Protocol Device Address

I

Internal Register Address

BIT1625 TWSI Protocol Fi7t =t Start Bit 2
A

Write Device Address

0x000~0x0FF

\ress (Slave Address) - #H

Read Device Address

0x200~0x2FF
(Gamma Table)

0x04

0x300~0x33F
(OSD Attribute RAM)

0x400~0x4FF
(OSD Display RAM)

0x500~0x5FF
(OSD Display RAM)

0x600~0x6FF
(OSD User Font RAM)

0x00 0x01
(Register Bank1) X X
0x100~0x17F
2
(Register Bank2) 0x0 0x03

! 0x05
0x07

0x09

0x0B

0x700~0x71F
(Buffer)

0x0D

O0xOF

-

N

e

N
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BIT1625

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

TWSI Single Write Command

TWSI Mode

[ START] IC Address [ ACK | Register Address

[ ACK ] Data [ ACK | sTOP

~
~
~
~
~
~

0 [OP3[OP2] BANKS |R/V_V\|

—

Banks Select (4 Bits)

0000: Register Bank1

0001: Register Bank2

0010: Gamma

0011: OSD Palette Ram

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

Others: Reserved

TWSI Burst Write Command

From Pin 104 Setting —
From Pin 105 Setting

;éb'

[ START | IC Address [ ACK [ Register Address [ ACK [ Data1

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

TWSI Single Read Command

[[START] IC Address] 0] ACK] Register Address | ACK] STOP |
>~ write

[START]

TWSI Burst Read Command

IC Address|1

ACK | Datat

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

S~ write

START | IC Address[1] ACK | Datal [ ACK [Data2 [ ACK [ STOP |
t ’d

WSI Read/Writ@de

7 A
lz’ﬁﬁ?f-lii BITEK
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8 Timing Diagram

8.1 Hardware Reset

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

osc L[ LJLJLIU

SRST (Pin 101) [
Internal Reset | :

Asynchronous Reset

32 Cycles

A

Internal Mode Setup

Y

8.2 Clock and Interrupt

xeuw LU L LT LT L T L L L L L

Interrupt Condition Occur

INT _/
MCU Read Reg[0x002] from BIT1642

QReg[OXOM] by MCU

8.3 Input Signal
| TIOS ;
: _TIOH
HS : :

i TS

Nk

PCLK m

TIMH

|

f

RDIN7~0
GDIN7~0

MW A% BITEK

< I Qctoher 17 2008 |*l"']

P

DCC CONTROLLED

87

BIiTEK



BIT1625

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

Symbol Description Max. Min. Unit
TIOS, TI1S Input Setup Time 2 ns
TIOH, TI1H Input Hold Time 2 ns

8.4 Output Signal

Data Output

Unit

ns

Symbol Description
TOCK Output Clocl
TO_MAX_DL Output Signal

ns

ns

—

—

7

N
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BIT1625 10-Bit Digital Video Decoder with OSD and T-CON

9 Electrical Characteristic

9.1 Absolute Maximum Rating

SYMBOL PARAMETER MIN TYP MAX |UNIT
AVDD  |Supply Voltage for Analog Core -0.5 3.6 V
VDD18 |Supply Voltage for Digital Core -05 2.5 \%

Vin Input Voltage for Digital Core (5V 05 5 v
Tolerant)
Tste 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 -20 85 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 Inputdow Voltage CMOS -0.3 0.8 V

ViH Input Highy\Veltage CMOS 2.0 5.5 \%

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

Vou £|Output High Voltage lon= 4,8, 16 mA 2.4 Vv
Schmitbitrigger negative

Vit i CMOS 0.89 0.94 0.99 \Y,
going threshold voltage
Schmitt trigger positiveigoin

Vit 9gerp going CMOS 144 | 150 | 156 | V
threshold voltage

Rpu “{Pull-up Resistance 39 65 116 KQ

Rpd [Pull-down Resistance 40 56 108 KQ

Note: The capacitancellisted 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.

MEMH# BITEK
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BIT1625 10-Bit Digital Video Decoder with OSD and T-CON

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 minutés at 45 °C.

Reflow soldering requires solder paste (a suspension of fine solderiparticles, 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 248 °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 preferableybe kept below, 260, °C for thin/small packages
(packages with a thickness < 2.5 mm and a volume < 350 mm® so called thifiismall 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
l—60~180 —»| l«— 60~150 —» Time (sec)

10.2 Wave Soldering

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

10.3. Manual Solderlpg | | | ME A% BITEK
Fix the component by first soldering two diagonally-opposite end leads.|Use a r less

soldering iron applied to the flat part of the lead. Contact time must be limi dﬁ 1 38881*?8%15&98% W {e
When using a dedicated tool, all other leads can be soldered in one operation|within 2 to 5 seconds between 27

and 320 °C. DCC CONTROLLED
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BIT1625 10-Bit Digital Video Decoder with OSD and T-CON

11 Package Information

i
T

/ ! A j GAUGE PLANE \
| S L ]
el W' I 'j—n— $< DETAIL "8 / . : / 8

=
SEATING PLNE= §(
Fell & :
[ - € <
oo, [—MENSION IN M| DIMENSION IN INCH

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

A 1.60 0.063

Al | 0.05 0.15 | 0.002 0.006

A2 1.35 | 1.40 1.45 1 0.053 | 0.055 | 0.057
D 8.90 | 9.00 9.10 [ 0.350 | 0.354 ] 0.358
D1 £.90 | 7.00 7.10 10272 | 0.276] 0.280

F 890 | 9.00 | 9.10 [ 0350 | 0.354 0.358
F1 [ 690 [ 700 [ 710 [0.272] 0.276 ] 0.280
c 0.178 TYP. 0.007 TYP.
¢ 0.127 TYP. 0.005 TYP.
L Jo50 Joso [o70 [0.020]0.024]0.028
L1 100 REF. 0.039 REF.
El\/ 0 0 [35 ] 7 0 [ss ] 7
j :IA‘/ WITH PLATING B
1 BASE MATEL
b b (MM) b1 (MM) e (Mw) JEDEC
N MIN. [ NOM | MAX. MIN. NOM | MAX. | MIN. | NOM | MAX.
4L | 013 ] 018 | 0.23 | 0.13 | 0.16 | 0.19 0.40 BSC. MS—-026 BBD
DETAIL "B

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