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1 General Description

BIT16055L~ {107 7 FURyfifiy * HCEIH - '] 2SRRI PR fis e WSAFE - B8 ;ﬂuﬁQDﬁﬁ?ﬁ’ﬁ
VL IO PR  PLLFRSS - fliled S 2 g 3 i) (PALBDGHI - PAL M- PAL N - PAL 60 -
NTSC M - NTSC Japan - NTSC 4.43#7ISECAM BDGKL - SECAM K1) » %, ~ SSLE g #1I1% 1 & - 0 2 Fife:
YERUVBIRY ) BER

BIT1605L - {fify™ [ Pl Speqis ol S8 M Eees - = e 8 MISI8V [=+core 2 AFE CMOS %
R - RSB LR S R R (VA 2 e iEPAL - SEGAMAINTSCiiv 17 (8 5 £iCCIR-656
ARSI (FRVR] « BIT16054F e | JEfiij * CVBSHYS-video(YHC)al s 17 -

AR LT AR TWS (S5 I P OREpEe iy ithe 2 FUERSsuVBIRGET ) BER Y 18 278 VBIHHE -

2 Features

Three analog inputs, internal analog source selectors, e@. 3txCVBSor1 x Y/Cor(1 x Y/Cand1 x
CVBS)

*  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 centrél (AGC) for selected €VBS or Y/C channel :
0~12db(Analog) and 0~18db(Digital)

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

On-chip clock generator

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

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

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

* Accepts NTSC (J, M, 4.43)4PAL (60, B, D, G, H, I, M, N);ahd SECAM (B, D, G, K, K1, L) video signal
User programmable luminance peaking or aperture cofrection

Adaptive 3/5-line comb filter fortwo dimensional chr@minance/luminance separation

PAL delay line for correcting PALphase errors

Brightness, Contrast, Saturation (BCS) and Huefcontrol on-chip

Four multi functional real-timeyoutput pins cantrolled by TWSI bus

Multi-standard YBI-data“slicer including closed caption.

MV copy proteetion detection

* Standard ITU 6560 YUV4 : 2 : 2 format (8-bit), on output bus

TWSI controlied (full read-back abilityyby @n external controller, bit rate up to 400 kbits/s

Auto blank screen‘when signal un-lock

Built-in 4 types (Pure color, Ramp,\Grid'and Color Bar) TV pattern

User programmable sharpnessfilter

*  FIEO for DVR Application

User programmable U/V Gainand CTI function

Pin options at power-on seset stage

Low power consumption,and low operating voltage design (1.8V / 3.3V)

* 'Small package (LQFP48)

5 V tolerance digital 1/O ports

MEMH BITEK
¥ | September 10, |,$,]
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BIT1605 10-Bit Digital Video Decoder

3 Order Information

BIT1605-LQ

—I_— LQFP type package

Part number
Beyond Innovation Technology Co., Ltd.

4 Block Diagram

PLL
~»DOUT
Y ITUBS6
Encode
AINIT — > = RTS
AINI2—» AFE
AIN2— >
LA
AGC
&
ACC
Register Sets
R
Interface
A: TWSI Bus
‘ Figure 4-1 BIT1605 Architecture
r N

MEFHF BITEK
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5 Pin Definition

O O O O O O N B
<t <t <t <t <t <t <t < < ™ ™ [90]
a - o o N 4 o Ao F =
L X A z E S 2 o z 9 27
@ . L >c35zzZ 3o E &S
S 2 < < > < < < < >
L lvem vssig |2
2| VREFN INFL 22
2| acND INFo 24
4 _lvee spA -5
5 32

— VCMC SCL ——

5 ane Bl T1605 vssts |3
<L AvDD LQFP_48 oscl 2

8 | AGND 0SCO | 29
2 RTS3 VDD18 |28
10 | RTS2 CK271 |27
A VDD18 VSS33 | 26
12 | CLKO 0SC240 |2
© 8

DB~ © ¥y o o o9 o O

= - O O w O O 0 O o o Ao

x o > > > o> o> > > > >

~— — — — — — N N N N N
Figure 5-1 Pin configuration
Table 5-1 BIT1605 PIN Definition
Pin # | Pin Name | Pin Type Function Description
1, _[VCM AIN/AOUT [Output for decoupling or bypass Common Mode Voltage
2 “|VREFN AINJAQUT |Output for decoupling or bypass of Negative Internal Reference Voltages
3¢ |AGND AGND |AFE Power Ground
4 |VBG AIN/AOUT |Output for decoupling or bypass of Bandgap Voltage
5 |VCMC AIN ADC2 Channel PGA negative reference input
6 |AIN2 AIN ADC2 Channel Analog input
7 |AVDD AVDD |AFE Power Supply (3.3V)
8 |AGND AGND |AFE Power Ground AT ?L ¥ RIiTE
9 |RTS3 I/0 Real Time Signal 3 Output / Option 1 input ,C—'Bmyp_'
- - - - q September10 3 ,]

10 |RTS2 /0  |Real Time Signal 2 Output / Option 0 input || B ~IPuidp ] T
11 |vDD18 VDD18 |Core Power Supply (1.8V) DCC CONTROLLE
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12 [CLKO (0] Clock Output

13 |RTSH1 (0] Real Time Signal 1 Output

14 |RTSO (0] Real Time Signal 0 Output

15 |vD7 (0] Video Data Output Port [7]

16 |VD6 (0] Video Data Output Port [6]

17 |VSS18 VSS18 |Core Power ground

18 |VD5 (0] Video Data Output Port [5]

19 |vD4 (0] Video Data Output Port [4]

20 |vD3 (0] Video Data Output Port [3]

21 |vD2 (0] Video Data Output Port [2]

22 (VD1 (0] Video Data Output Port [1]

23 |vDO (0] Video Data Output Port [0]

24 |VDD33 VDD33 |I/O Power Supply (3.3V)

25 |0SC240 (0] 24.576MHz Clock Output

26 |VSS33 VSS33 [I/O Power Ground

27 |CLK27I | FIFO Mode Output Clock Input

28 |vDD18 VDD18 |Core Power Supply (1.8\)

29 |0OSCO (0] Crystal Oscillator Output

30 |OSCI | Crystal Oscillator.Input

31 |VSS18 VSS18 |Core PowerGround

32 |SCL | TWSI SCL

33 |SDA /0 TWSI SDA

34 |INFO | TWSI Slave Address Select O Pull-Up
35 |INF1 | TWSI Slave Address Selectst Pull-Up
36 |VSS18 VSS18 ‘|CorefPower Ground

37 |vDD18 VDD18 \|Core Power Supply (148V)

38 |SRST | Reset / Chip Enable/(Low Reset) Pull-Up
39 |TEST | Test Mode Enablef(High Enable) Pull-Down
40 |AGND AGND/AFE Power Ground

41 |AVDD AVDD |AFE Power Supply (3.3V)

42 |AINM AIN ADC1 Channel Analog Input 1

43 |AINA2 AIN ADC1 Channel Analog Input 2

44 VCMY AIN ADC1Channel PGA Negative Reference Input

45 JAGND AGND |AEE Power Ground

464 _|AVDD AVDD |AFE Power Supply (3.3V)

47 AIBEXT AIN/AOUT{Monitoring or External bypass of Bias Current

48, VREFP AIN/AOUT |Output for decoupling or bypass of Positive Internal Reference Voltages

MEMH BITEK
¥ | September 10, |,$,]
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6 Functional Description

6.1 Version Control
BIT1605 [*|# LA TEEEMY £ DY W iy £ oYF '\ fyac Register [ B84y + #15 HEIRegisterFi#¥ Table 6-1 -

Table 6-1 Version Control Register
Mnemonic Address| R/W | Bits |Description Default
R_HW_VER 0x00 R 8 [[1:0] Product Version
[4:2] Product Number 0xD4
[7:5] Product Group
R_SW_VER 0x01 RW 8 |Software Version/Control 0x00

6.2 Interrupt Function
BIT1605 Interrupt Function{fffl INT Pin (Pin 14, Pin 13, Pin"10 #.Pin 9){®=%Interrupt Trigger Output(%éfﬂ%‘
“Special Output Setup” | &jivFEIP]) » 5T IRegister i’ <L, Edgeror Level trigger output - ‘FJI',‘LeveI TriggerE\ﬂjf?P‘
IJ%*t'?.“'bHigh or Low Active » ¥ g?bEdge TriggerE?-j HITr ¢t HiRalling or Rising Active - Interrupt’;ﬂ%ﬁgljf Q%Wﬁ
(FLAG - ACK and MASK) - %Elfrﬁ%if% Figure 6-1 - BIT4605 f# 8 [ilInterruptsFlags 71 12 [ Interrupt Sources
Fis:¥H Table 6-2 > 1f/f/Registerf® T 7% Table 6-3:¢
Table 6-2 Interrupt Source and Flags

Interrupt Source Bit Function
R_HASSIG_FLAG 0 |Active when Mideo Decoder locks selectedisolirce(see Table 6-4)
R_NOSIG_FLAG 1 |Active when VideolRecoder un-locks selected source(see Table 6-4)
R_MODE_FLAG 2 |Active whendnput video mode change occurs.
R_INTFIDI_ENY(0x05[5]) = 0 Disable
R_INTFIDT_EN,(0x05[5]) = 1 Enable
R_VSYNC_FLAG 3 |Activeiwhen'selected VSYNC falling edge occurs.
R_INT_VSPOL (0x05[6]) =0 VSYNC Normal
R_INT_VSPOL (0x05[6]) =1 VSYNC Invert
R_ERROR_FLAG 4 |FIFOOver or FIFO Under or CC or MV Detection(see Table 6-4)
R_SRC_FLAG 5 |Source Detection(AIN14"0t.AIN12 or AIN2, see Table 6-4)
R_AGCRDY_FLAG 6 [AGC1 or AGC2 or Standard is ready(see Table 6-4)
R_AGCNORDY_FLAG| 7 |AGC1 or AGC2 orStandard is not ready(see Table 6-4)

Table 6-3 Interrupt Controller Register

Mnemonic Address | R/W | Bits Description Default
R_INT_FLAG 0x02[7:0]| R 8, {Interrupt Flag
0 Nothing -
1: Interrupt event occurs
R_INTAMASK 0x03[7:0] | RW, 1“8 |Interrupt MASK
0: Interrupt Mask Off (Enable interrupt) 0x00
1: Interrupt Mask On (Disable interrupt)
R_INT_ACK 0x04[7:0Jsp RW | 8 |Interrupt ACK
0: Clear Interrupt Flag and Disable Interrupt 0x00
1: Enable Interrupt
R_INT TYPE 0x05[0] RW | 1 |Interrupt TYPE
0: Level Type 0
1: Edge Type
R_POL_INT 0x05[1] RW | 1 |Interrupt Polarity
0: High level active (Level Type)
0: Rising edge active (Edge type)? 0
1: Lovxf level active.(LeveI Type) w %ﬁ f:! B BiTHK
1: Falling edge active (Edge type]

3 | September 10, i#,]
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Table 6-4 Video Decoder Lock Source for Interrupt Select
Mnemonic Address | R/W | bit Description Default

Lock source for interrupt select
00: Disable

E_:E;EIQISREDI\T_EN, 0x05[3:2] | RW | 2 |01: From HLCK 00

- - 10: From SYNC_READY

11: From SYNC_READY & HLCK
FIFO overflow enable

R_INTOVER_EN 0x06[1] RW 1 |0 : Disable 0
1: Enable
FIFO underflow enable

R_INTUNDER_EN 0x06[0] RW 1 |0 : Disable 0
1: Enable
CC (Closed Caption) detection enable

R_INTCC_EN 0x06[7] RW 1 |0 : Disablg 0
1: Enable
MV detection'enable

R_INTMV_EN 0x05[7] RW 1 |0 : Disable 0
1 : Enable
SRC2 detection enable

R_INTSRC2_EN 0x06[4] RW 1 |0 : Disable 0
1: Enable
SRC12 detection enable

R_INTSRC12_EN 0x06[5] RW 1 10 : Disable 0
1: Enable
SRC11 detection,enable

R_INTSRC11_EN 0x06[6] RW 1 |0 : Disable 0
1: Enable
AGC1_ready enable

R_INTAGC1_EN 0x06[2] RW 1 |0 aDisable 0
1 “Enable
AGQC2 ready enable

R_INTAGC2_EN 0x06[3] RW 1 )|0:;Disable 0
1, : Enable
Color standard ready enable

R_INTSTDRDY £EN 0x05[4] RW 1 |0 : Disable 0
1: Enable

R_INT_FLCAG
R_INT_ACK R_INT_MASK
FF : Interrupt | -
I : | [ Control
Interrupt__ | | | : '
Source | : : I
! l : >

Figure 6-1 Interrupt Function Block /Fﬁ %}‘? 7FL # BITEK
%% | September 10, |,$,]
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6.3 Pad Type Setup
BIT1605 % iV PAD fi' ¢4 Tri-State ]t » 7 * 1 PAD [ ff1£1 [ 3. Pull-Up [ a3 RFf A
4l Register g™ % o

Table 6-5 Output Tri-State Control Register
Mnemonic Address | R/W | Bits Description Default
R_RTSO_TRI 0x08[0] RW 1 |RTSO pin Tri-State Enable 0
R_RTS1_TRI 0x08[1] RW 1 |RTS1 pin Tri-State Enable 0
R_RTS2_TRI 0x08[2] RW 1 |RTS2 pin Tri-State Enablé 0
R_RTS3_TRI 0x08[3] RW 1 |RTS3 pin Tri-State Enable 0
R_DOUT_TRI 0x08[4] RW 1 |DOUT pin Tri-State Enable 0
R_OCLK_TRI 0x08[5] RW 1 |OCLK pin Tri-State Enable 0
R_0OSC24 TRI 0x08[6] RW 1 |0OSC240 pin Tri-State Enable
0 : Normal 0
1 : Tri-State
Table 6-6 Output Pull-up Control Register
Mnemonic Address | R/W | Bits Description Default
R_RTS2_REN 0x07[6] RW 1 |RTS2 pin Pull-Up resistance on/off 1
R_RTS3_REN 0x07[7] RW 1 |RT83 pin Pull-Up resistance on/off
Oalurn on Pull-Up resistance 1
1+ Turn,off Pull-Up resistance
6.4 Clock Domain System
BIT1605 [ [#[1#% 7+ ffi Clock Domain
* AFECLK Domain: Source Clgck
¢ DVPCLK Domain: Output Clock
¢ CLK27 Domain: System Clock
* OCLK Domain: Image ClocK
e AFEBUF Domain: Panel Clock
¢ XCLK Domain: Image Clock
TR Registerg® 2 ¥ Table 6-7 -
Table 6-7 Clock Domain System Register
Mnemonic Address |R/W |Bits Description Default
R_AFECLK_SEL 0x09[6] RW | 1 (AFECLK Domain Clock Source Select
0: From 27MHz 0
1: From 13.5MHz
R_AFECLK POL 0x09[7] | RWi“1 |AFECLK Domain Polarity
0: Normal 1
1: Invert
R_AFECLK_EN 0x0A[6] ,6| RW | 1 |AFECLK Domain Enable
0: Disable 1
1: Enable
R/AFEBUF_SEL 0x09[4] RW | 1 |AFEBUF Domain Clock Source Select
0: From DVPCLK 1
1: From AFECLK
R_AFEBUF_POL 0x09[5] | RW | 1 |AFEBUF Domain Polarity
0: Normal 1
1: Invert
R_DVPCLK_SEL 0x09[3] RW | 1 |[DVPCLK Domain Clock Source g€lect
0: From PLL R :
1: From OSC Sl TEK
R_DVPCLK_POL 0x09[2] |RW | 1 |[DVPCLK Domain Polarity = | September 10, | #1
0: Normal " 1
1- Invert DCC CONTROLLED
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R_DVPCLK_EN

O0XOA[5]

RW

DVPCLK Domain Enable

0: Disable

1: Enable

R_CLK27_POL

0x09[0]

RwW

CLK27 Domain Polarity

0

: Normal

1

. Invert

R_CLK27_EN

0x09[1]

RwW

CLK27 Domain Enable

0

: Disable

1: Enable

R_OCLK_SEL

0x0A[3:2]

RW

OCLK Domain Clock So

clock)

00: FIFO ICLK = OCLK_

01: from DVPCLK/2

v

[ BN 1
[

ection(FIFO output

00

10: from CK27I(pin27. inpt

lock)

11: from AFECL

R_OCLK_POL

OX0A[1]

RW

OCLK Domai

0
1

y 4

: Norma "

:Inve

R_OCLK_EN

0X0A[4]

RwW

0

R_OCLK_PAD

0X0A[0]

RW

R_REGS_CKEN

0x0A[7]

RW

6.5 System Reset an
6.5.1 System Reset

500

0 No

[

OCLK Démain

0 M.

\.
v

Clock Polarity” ™

4

REG Clock Enable

Disable

: Enable

ode

* — {li" Asynchronous Reset (Low Active)(55% » BIT1605
ot Mode, ™ ' % 32 Cycles f‘ézfjfg[' BIT1605 [‘J?‘}[Sflfj;{kﬁg, Ei
%%m@o

oL

32 Cycles

Y

A

B

<l [

il -

4 Cycles

Figure 6-2 System Reset and Initial Mode Setun,[r =
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6.5.2 Boot Modes
BIT1605 fi'7s

e Ao

{1191 RTS3 (pin 9) 71 RTS2 (pin 10)f pin & Reset i (1=t » {Iof &

RTS3 RTS2 Mode
1 X Tri-State Mode
(output port in tri-state status)
0 1 Normal Y/C Mode &
Y signal input from AIN12
C signal input from AIN2 e
0 0 Normal CVBS Mode
CVBS signal input from Al
Register Address Tri-State Mode CVBS Mode Y/C Mode
R_RTSO_TRI 0x08[0] 1 0 0
R_RTS1_TRI 0x08[1] 1 0
R_RTS2_TRI 0x08[2] 1 0 0
R_RTS3_TRI 0x08[3] 0 0
R_DOUT_TRI 0x08[4] 0 0
R_OCLK_TRI 0x08[5] 0 0
R_CLK27_EN 0x09[1] 1 1
R_DVPCLK_EN 0x0A[5] z 1
R_OCLK_EN 0x0A[4 0 1
R_COMB_EN 0x0C TS3 0
R_CHT_EN Ox ] ~RTS3 0
R_YC_EN RTS3 @ 0 1
R_AFE_SEL X RTS3 0 1
R_AFE_ENAC 0x5B[5] 0 ‘ 1 1
R_AFE_ENAY 4] 0 1 1
0x5BJ[3] 0 1 1
0x5BJ[2] 1 1
0x5B[1] 1 1
0x5BJ0] 1 1
0x5C[1] 0 1 1

Bits ADC - #f{# = i Analog {3 e * ,I—,—j » WAL IRegisters b o I 2
T H ﬁ'wﬂﬁi ﬁlﬁ%ﬁ'ﬁ%éﬁ%* q?ﬂ‘ ) TE'E*T%RegisterF%?it’ﬁ?‘»f:% Table 6-10 * Table 6-11 -

QO

7 N
MEFMAH BITEK
¥ | September 10, | |
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BIT1605 10-Bit Digital Video Decoder

R_AFE_SEL R_ANY_SEL
AINllL o
1 | MUX ADC1 —‘_1 MUX Luma(Y)
AIN12—
0 0
AIN2 ADC2 1| MUX _\_l MUX Chroma(C)
R_ANC_SEL RZYC_EN
Figure 6-3 Input path
Table 6-10 Analog Input Path Register
Mnemonic Address |R/W |Bits Description Default
R_ANC_SEL 0x0CI0] RW | 1 [Chroma Path Select
0yData source form ADC2 0
1:‘Data,source from AREA
R_ANY_SEL 0x0C[1] RW | 1 [Luma Path Select
0:Data source from ADC1 0
1: Data source from ADC2
R_AFE_SEL 0x0C[2] RW. | 1, |Video mux switchsforADC1
0: ADC1 signal.from AIN11 pin 0
1: ADC1 signal,from AIN12 pin
R_YC_EN 0x0CI[3] RW " 1 |Y/C ModeEnable
0: Disable 0
1: Enable
(Reserved) 0x0Cl[4] RW | 1 |Alwaysfix to 0 0
Table 6-11 Analog Input Path Register
Mode R_ANC_SEL | R_ANY_SEL R_AFE_SEL | R_YC_EN
CVBS Mode:
Signal input fromAIN11 0 0 0 0
CVBS Mode:
Signal input fromyAIN12 0 0 ! 0
CVBSMode:
Signal inputifrom AIN2 o ! o/t 0
Y/C Mode:
Yesignal input from AIN11 0 0 0 1
C signal input from AIN2
Y/C Mode:
Y signal input from AIN12 0 0 1 1
C signal input from AIN2
Y/C Mode:
Y signal input from AIN2 1 1 0 1
C signal input from AIN11
Y/C Mode:
Y signal input from AIN2 1 1 1 1
C signal input from AIN12 AAEFIE BITEK

¥ | September 10, |,$,]
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6.7 Standard Setting and Detection
BIT1605 f'I'|5F35PAL ~ PAL60 ~ PAL-N - SECAM ~ PAL-M - NTSC-443-50 ~ NTSE-M - NTSC-443-60 7! Black
& White 3"Color Standard = #5% i= ffiis » =4 H 1~ 4 | IR 1= f = FEit it (i | (A i E'Jﬁiﬁ[ﬁ??& .
FERR SRR T B = W A Registers i 4 Table 6-12.

VSYNC Synchronize Process

—» VSYNC

—» HSYNC

—— > 50/60Hz

MUX =R _AUFD

50/60 Detection

Fast 50/60
Detection

0
vl 1 o
U
Tl x
R FSEL
R_FSEL

Figure 6-4 Field type;select

50/60Hz

R_STD_seLo -]

R_STD'SEL1-——

1

| R_STDAMOD

M mux —_ &4

MUX |

L 1]

R_STD_AUTO

Color Standard
Auto Detection

R_STD_SELO —

0 MUX ——— Color Standard

Figure 6-5

Color Standard select

Table 6-12 Standard Setting and Detection Register

Mnemonic Address |R/W |Bits Description Default
RAUFD 0x0DI0] RW | 1 [Auto 50/60Hz detect
0: Manual 50/60Hz (Defined on 0x0D[1]) 0

1: Auto 50/60Hz detection

R_FSEL 0x0D[1] |RW | 1

Manual 50/60Hz select (R_AUFD=0)

R_STD_AUTO 0x0D[2] |RW | 1

0: 50Hz

1: 60Hz sl

Auto 50/60Hz Detect Mode sglect (R-AUED=1.
0: Normal Mode :? [ OCPETE
1: Fast Mode A~ AL
Color Standard Detection UL LUNTT

16
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0: Manual Color Standard (Defined on 0x0D[6:4])
1: Auto Color Standard

R_STD_MOD

0x0D[3]

RW

Auto Color Standard Detect Mode Selection
0: Semi-Auto mode 0
1: Fully-Auto mode

R_STD_SELO

0x0D[6:4]

RwW

Color Standard Setup for Ma ting and

Semi-Auto on 50Hz 000

R_STD_SEL1

0XOE[2:0]

RwW

Color Standard Setup for
000: PAL/PAL-60
001: PAL_N

010: SECAM
011: PAL_M

101

7 M)
MEFMAH BITEK
¥ | September 10, | |
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6.8 Image Adjustment

BIT1605 R4 2Ryl » il ™18 BG-GB0 R (ARl ) o 24t (1 R 35 - ﬁlﬁgx&’éﬁ'*ﬁﬁ%ﬁf*ﬁﬂ['

oo

6.8.1 Brightness and Contrast
BIT1605 &%} Y Domain {# Brightness 7! Contrast fiugk#e: - £l LIS EZE Ry Fr ¢

Table 6-13 Color Adjustment Register

Mnemonic Address | R/W | Bits Description Default
R_BRIGHTNESS 0x10[7:0] RW | 8 |Brightness Value Ox8A
R_CONTRAST 0x11[7:0] RW | 8 |[Contrast Value 0x71
R_BLACKLEVEL 0x12[7:0] RW | 8 |Black Level Value 0x80

6.8.2 Sharpness Process

BIT1605 #%fY Domain Data $#{ii sharpness@ifl %1 |~ B i 278 » H RSPty ™ fra.

Table 6-14 Sharpness and Smoothness Process Register
Mnemonic Address | R/W |Bits Description Default
R_UNSHARP_VAL 0x13[6:0] | RW | 7 [Sharpness value (0~127)
0x00: Least sharpness 0x00
Ox7F: Most sharpness
R_UNSHARP_EN 0x13[7] RW | 41, {Sharpness Enable
0: Disable 0
17 Enable
R_UNSHARP_THD 0x14[5:0] RW %6 |Sharpness Threshold Value 0x00

6.8.3 UV Gain ~ Saturation and Kill"Color Process
BIT1605 #-%f UV Domain Data f#4fif UV gain -&aturation ~ Hue #1 Kill Color g gl » T Z&fl ™ [ [+
P AR P R SRS g

Table 6-15 UV Domain Register

Mnemonic Address

R/W

Bits

Description

Default

R_UGAIN 0x15[7:0]

RW

8

U Gain Value Adjustment

0x80

R_VGAIN 0x16[7:0]

RW

8

V Gain Value Adjustment

0x80

R_SAT_MODE 0x17[7]

RW

1

SAT Adjustment Control

0: Normal

1: Together Adjust R_SAT_U and
R_SAT_V(From R_SAT_U)

R_SAT U 0x17[6:0]

RW

U Saturation Value (0.0 ~ 1.9843)
0x00=0.0, 0x40=1.0, 0x7F=1.9843

0x40

R_SAT_V 0x18[6:0]

RW

V Saturation Value (0.0 ~ 1.9843)
0x00=0.0, 0x40=1.0, 0x7F=1.9843

0x40

R_CHROMA_HUE 0x19[7:0]

RW

Chrominance HUE control

01111111: +178.6°

0000000: 0°

0x00

1000000: -180°

R_KILL COLOR 0x1A[7]

RW

Control Kill Color Enable

0: Disable

1: Enable

R_VDLY 0x1C[1:0]

RW

V Data Delay

00: Delay 0

01: Delay 1 &

&

10: Delay 2
11: Delay 3

'?ﬁ \:E? #

BiTH

K

R_UDLY 0x1C[3:2]

RW

U Data Delay Septemb

br 1071 |

3 |

00: Delay 0

01: Delay 1

DCC CONT]

#
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10: Delay 2

11: Delay 3

6.8.4 Chroma Transient Improvement (CTI)
BIT1605 #{#f Chroma Transient Improvement(CTI) > #'#Registeri =¥ Table 6-16 -

Table 6-16 Chroma Transient Improvement Register
Mnemonic Address | R/W |Bits Description Default
R_CTI_THD 0x1BJ[7:0] RW | 8 |CTI Process Threshold/Value 0x10
R_CTI_EN 0x1A[0] RW | 1 |CTI Enable
0: Disable 0
1: Enable
R _CTI_USEL 0x1A[3:1] RW | 3 |CTI Level select for Uxdomain
000: Least CTl enhancement 001
111: Most GTl enhancement
R_CTI_VSEL 0x1A[6:4] RW | 3 |CTI Level selectifor V domain
000: Least CTl enhancement 001
111: Most' CTIl enhancement

6.9 Synchronization Process
Synchronization Process Block jf Y/C 5 E&é A9l uminance [ {5 4 JEEEITHSYNC A1 VSYNC [ 55 -
> 1 1

LUMA—y| SYNC | PHASE Regfgiice Reference
SLICER DETECTOR Clock
Generator
Vertical COUNTER » HSYNC
Processor » VSYNC
Figure 6-6 Sypechronization Process
Table 6-17 Synchronization process Register
Mnemonic Address R/W | bit Description Default
R_SYNC_IDEL 0x1D[7:0] RW),|. 8 |Horizontal increment delay 0x4A
R_SYNC_HSYS O0x1E[7:0] RW?»| 8 |Horizontal Sync Start 0x2F
R_SYNC{HSYE O0x1F[7:0] RW | 8 |Horizontal Sync End OxFF
R_SYNC_HCS 0x20[7:0] RW | 8 |Clamp Signal Start OxF2
R_SYNC_HCE 0x21[7:0] RW | 8 |Clamp Signal End 0xCO0
R_SYNC_HSS 0x22[7:0] RW | 8 |Horizontal Delay 0xFD
R_BGPU, POINT_N  |0x23[£:0] RW | 8 |Burst Start point for 60Hz Signal 0x06
R BGRPU_POINT_P  |0x24[7Z:0] RW | 8 |Burst Start point for 50Hz Signal 0x16
R/SLEICER _THD 0x25[7:0] RW | 8 |Sync-Slicer Threshold 0x00
VSYNC Noise Reduce Mode
00: Normal Mode
R_VNOISE_MODE 0x26[1:0] RW | 2 |01: Fast Mode 01
10: Free-run Mode
11: Bypass Mode
R_FIDT_THD 0x26[7:4] RW | 4 |50/60Hz Detection Thres 1000
R_SYNC_LPADJ 0x27[1:0] RW | 2 |Loop filter tracker speed NI A4 K
R _SYNC PDGAIN  |0x27[3:2] RW | 2 |Loop filter Phase tracker factor '~ 1 = T 41 4
R_SYNC_LPLMT 0x27[4] RW | 1 |Loop fiiter Phase adjustmentspe¢d Septembef 100 | |
R_SYNC_HPLL 0x27[6:5] RW | 2 |PLL Free-run Mode Enable 00
00: Free-run on 23.928MHz DCC CONTROLLED
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01: Disable (Normal)

10: Free-run on 27MHz

11: Free-run on 30.07MHz

R_VTRC 0x27[7]

RwW

VCR Mode Enable

0:

Disable

1:

Enable

6.10 VBI Data Slicer
BIT1605 #L{f Data Slicer ﬁiﬁiﬁ‘éﬁéﬁﬁ%ﬁﬁlﬁ Lines » Even/Oddé shE=1416 Bits fiv data ™

> Register i MCU it » HIBE[1Y Register Fiz= ¥ ™ % -

7 52 Interrupt

Table 6-18 VBI Data Slice Register
Mnemonic Address |R/W (Bits Description Default
R_DATA_SLICER THD 0x28[7:0] | RW | 8 |Data Slicer'High/Low threshold 0x26
R_DATA_SLICER_START |0x29[7:0] | RW | 8 |Data Slicer start,point 0x99
R_DATA_SLICER_LINE_E |0x2A[5:0] | RW | 6 |Data Slicerline select for even field 0x11
R_DATA_SLICER_EN_E 0x2A[7] RW | 1 |Data Slicer/enable for even field
0: disable 1
0: enable
R_DATA_SLICER_LINE_O |0x2B[5:0] | RWy, 6 |DatasSlicer line selectfor,0dd field 0x10
R_DATA_SLICER_EN_O 0x2BJ[7] RW| £1 n\Data Slicer enable for odd field
0: disable 1
0: enable
R_CC_DATA_SEL 0x7C[7] RW 1" |Data Slicer output (0x7D,0x7E) select
0: Even Field 0
1: Odd Field
R_CC_DATA1 0x7D[7:01"| R | 8 |Data SlicerEirst Byte -
R_CC_DATA2 0x7E[7:0] R | 8 |Data SlicepSecond Bye -

6.11 Source Detection

BIT1605 #{{i! Source Deteetion [1u=sf=fi '} [IREFAINTT « AIN12 71 AIN2 [ iy % fﬁ%ﬁlfiﬁ%“f* (LI [ERES
PURAZE Interrupt HEH 3R E ] > HIRHEY Register g <t qi =2 # ™ % -

Table 6-19 Source Detection Register
Mnemonic Address |R/W |Bits Description Default
R_CH2_THD 0x2C[1:0] | RW | 2 |Signal detection threshold for AIN2 00
R_CH12_THD 0x2C[3:2] 4uRW | 2 |Signal detection threshold for AIN12 00
R_CH11_THD 0x2C[5: 4, RW | 2 |[Signal detection threshold for AIN11 00
R_SRCDRET_MODE 0x2C[7] RW | 1 |Source Detection Mode
0: Disable (Normal Mode) 0
1: Source Detection Mode
R /SRC2 0x7BJ[0] R | 1 |Source detection result for AIN2 -
R.SRC12 0x7B[1] R | 1 |Source detection result for AIN12 -
R_SRC11 0X7B[2] R | 1 [Source detection result for AIN11
0: No signal toggle -
1: Signal toggle
ME A H% BITEK
¥ | September 10, | |
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6.12 Luminance Process

Pre Chroma BandPass
y— g - - e YOUT
YIN Filter Trap Filter Blacklevel = Contrast
e ZEuEonfocaoS ds L8
[ I 9O Na N& Do > K <~
He ESLS o5 R E aF xS
8 SErs%80§ug  JY 3
8° °0°g858es e g8
o @ o I < &)
I 24 _| I
[ad om o
o
Figure 6-7 Lumi s block A
Mnemonic Address |R/W |Bits Description Default
R_BPASS_SEL 0x2D[1:0] | RW a ass Freque ct
requency 1
: Frequency 2 @ 00
R_COR_SEL 0x2D[3: R
00
R_APER_SEL 0x2D[5:4]
00

0x0C[5] Chroma Trap Enable

0: Disable 1
1: Enable
0x2 RW | 1 |Chroma-Trap Control (Internal Test)

0: Type 1 1
1: Type 2

] RW | 1 [Luma Pre-Filter Enable
0: Disable 0
1: Enable

0x2E[3:0] | RW | 4 |Y Data Path Delay
1111: Delay 16 Clocks

1000
1000: Delay 0 Clock
0000: Delay -15 Clocks

a N
MEFMAH BITEK
¥ | September 10, | |
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6.13 Chroma Process

SECAM
Processing
Anti- Low-Pass Chroma-Gain »| Comb = UOUT
CIN= Filter > Demodulator (=) Filter = Processing "|  Filter —) VOUT
> 4
. Color
s S
Detector tandar

Figure 6-8 Chroma Process Fungtion Block

Table 6-21 Chroma Process Register
Mnemonic Address |R/W| Bits Description Default

R_CHROMA_GAIN 0x30[6:0] RW |éy7 ““|Chroma Fixed-Gain'Value

000000: Minim@migain (0.25) 0x21

010000: Normahgain (1.0)

111111: Maximum gain (3.5)
R_CHROMA_GAIN_SEL |0x30[7] RW([ "1 |Chroma Gain Type Select

0: Auto-Gain 0

1: Fixed~-Gain (Defined on 0x30[6:0])
R_GAIN_CTL_VALUE 0x32[0], RW| 9 |Chroma,Gain Reference value

0x100
0x31[7:0]

R_CDV_SEL 0x32[2] RW| 1 |FV/VCR Mode Select

0: Mode 1 0

1¢'Mode 2
R_CCIR_EN 0x32[3] RW | #0 |{CCIR Mode

0: Disable 0

1: Enable
R_GAIN_CTRISPEED,, |0x32[5:4] RWT 2 |Auto Chroma Gain Loop Filter

00: Slow time constant

01: Medium time constant 00

10: Fast time constant

11: Frozen
R_SECAM_INVERT 0x32[6] RW| 1 |SECAM Invert Enable

0: Disable 0

1: Enable
R_SXCR 0x32[7] RW| 1 |SECAM Cross Color Reduction

0: Disable 1

1: Enable
R*“THRESHOLD SECAM |0x33[7:0] RW | 8 |Color Killer Threshold for SECAM 0x80
R _THRESHOLD QAM 0x34([7:0] RW | 8 |Color Killer Threshold for PAL and NTSC | 0x80
R _SECAM_SENSITIVE 0x35[7:0] RW| 8 |SECAM Switch Sensitive Level 0x50
R _PAL_SENSITIVE 0x36[7:0] RW| 8 |PAL Switch Sensitive Level 0x50
R_LOWER_BOUND 0x37[3:0] RW| 4 |Color Standard Deteqﬁn Threshold 1 0100
R_UPPER_BOUND 0x37[7:4] RW | 4 |Color Standard Detthi Threshold?2 | 1190 K
R_CHROMA LPPI1 0x38[1:0] RW| 2 [Chroma Low Pass Filter Facorh © T 01 |
R_CHROMA_LPPI2 0x38[3:2] RW| 2 [Chroma Low Pass Filter¥actor26Ptember 10 | |4
R_SQP_LMT 0x38 [4] RW| 1 |Sub-Carrier Frequengy Select 0

0: Type 1 DCC CONTROLLED
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1: Type 2
R_SQP_LPPI 0x38[6:5] RW/| 2 |Sub-Carrier Phase Detection Factor 1 01
R_SQP_SPUP 0x38[7] RW | 1 |Sub-Carrier Phase Detection Factor 2 0
R_STD_COUNT 0x39[5:0] RW | 6 |Color Standard Detection Ready

0x38

Threshold
R_CHROMA_PHASE 0x39[6] RW| 1 |Chroma Phase Detection Mode

0: Mode 1 0

1: Mode 2
R_STD_OFFO00 0x3A[7:0] RW | 8 |BurstFreq. offset for 3.57ZMHz 0x00
R _STD_OFFO01 0x3BJ[7:0] RW/| 8 |Burst Freq. offséet for,4.:2MHz 0x08
R _STD_OFF10 0x3C[7:0] RW/| 8 |Burst Freq; offset for4.43MHz 0x00

6.14 Comb Filter Process
BIT1605 Video Decoder #{li NTSC 3-Line #I PAL 5-Line fi¥pAdaptive Comb Filter % {it" Y/C 55 && > HIAf!
Table 6-22 Comb filter process Register

Mnemonic Address R/W/|Bits Description Default
R_COMB_EN 0x0C[6] RW | 1 4Comb Filter Enable
03Disable 0
1"Enable
R_COMB_CTHD 0x3E[6:0] RW 7<|C Threshold Value 0x20
R_COMB_YTHD12 0x3F[7:0] RW.[ 8,.Y Threshold Valueyfor “NTSC:

abs(line0-linedy,or abs(line1-line2); PAL: 0x20
abs(line0-line2).or abs(line2-line4)”
R_COMB_YTHD3 0x40[7:0] RW | 8 |Y Threshold Value for “NTSC:
abs(line@zline2) ; PAL: abs(line0-line4)”
R_LINE_THD1 0x41[7:0] RW/| 8 |Y Line_Threshold 1 Value 0x10
R_LINE_THD2 0x42[7:0] RW | 8 |Y LinefThreshold 2 Value 0x0A
R_SECS_AUTOSW 0x43[0] RW/| 1 |[SECAM Standard Control
0 Force 1D 1
1="Auto

R_N44360_AUTOSW | |0x43[1] RW |1 INTSC_4.43MHz_60Hz Standard Control
0: Force 1D 1
1: Auto
R_NOCOR_AUTOSW (0x43[2] RW/| 1 [No Color Burst Control
0: Force 1D 1
1: Auto

R_OUT SEL 0x43[5:4] RW/| 2 [Middle Filter Selection
00: Mode 0

01: Mode 1 00
10: Mode 2

11: Mode 3

R_Y_SEL 0x44[1:0] RW | 2 |Y Domain force 1D Filter Selection (when
R_Y_AUTO =0)

00: Notch filter

01: Two-line filter(mode 0)

10: Two-line filter(mode 1)

11: Three-line filter

0x10

00

R_Y_AUTO 0x44[2] RW | 1 |Y Domain Comb Filter Enable
0: Fixed Filter 1
1: Adaptive Comb Filter b3l ?;L H i TE
R_Y1D_SEL 0x44[5:4] RW/| 2 |Y Domain Notch Filter|Selectign . 00
00: TypeO :? | ePtermber 10, |
1o s BEE—CONTROLLE
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11: Type3
R_CP90_SEL 0x45[2:0] RW | 3 |C Domain force 1D Filter Selection (Phase
90)
000:High pass filter
001: Two-line filter(mo 010
01x: Two-line filter(mo
10x: Two-line filter(mo
11x : Three-line filter
R_CP90_AUTO 0x45[3] RW C Domain CoWil
(Phase 90) 1
R _CP180_SEL 0x45[6:4] RW| 3 ilter Selection (Phase
010
R_CP180_AUTO 0x45[7]
1
R_CP90TAB_SEL 0x46[1:0] Table Selection(Phase
11
R_CREFY_EN
1
R_YREFC_EN 0x46[5] Domain Reference C Domain
0:Disable 1
1:Enable
C Domain Reference line 2 and line 4
(Phase 90) 1
0:Disable
Q 1:Enable
a )

MEFMAH BITEK
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6.15 AGC and ACC Process
BIT1605 {1 AGC (Auto Gain Control)ﬁJﬁZJﬁzt’ﬁj[J Analog PGA firfidfif-6db~ 0db -~ 6db #I 12db P“# Gain
value % Digital PGA Fr#{fl +18db ~ -18db Linear Digial PGA » ®»#{i{f ACC (Auto Clamp Control)ﬁiﬁt,lﬁgt”[]
Analog Clamp 7! Digital Clamp - AGC % ACC [l il | |3 i ]'f;,ﬁ’ﬁf GEOTSIR YER  UERfERR D
Eﬁf‘iﬁﬂ“ﬁ (B SRS B | TR [ 0SB R PIpVARRE, - ﬁ'?f&ﬂ“?ﬁlﬁ%ﬁ'ﬁ s q&#’ ’ TE'E}%F'U Register F%Jtﬁ%

/A S

Digitize
+
BN LAANA Slemp Level
; U
i AGC_THD
Oi. ......................... S I S gyt - _._._._._._._.ti_m>e

R_SYNC_HSYS

GAIN

R_SYNC_HSYE

Clamp //' %

R_SYNC feS REsyMc HCE

Figure 6-9° AGC and Clamp pulse

Analog < Digital
ACC ACC
A\ 4 \ 4
Analog .| Analog Digital Digital
™ clamp || PGA > ApCL P Clamp | PGA
£
R_AGAINI_SRC MUX Analog | R_DGAIN1_SRC MUX Digital
1 (0 AGC AGC
T
| P!
0 |1 Analog 0 |1 | Digital
R_AGAIN2_SRC MUX AGC R_DGAIN2_SRC MUX || AGC
v
Analog .| Analog Digital Digital
2 Clamp "l PGA <ADCZ > Clamp > bca
A A
Analog ¢ Digital
ACC ACC
Figure 6-10 AGC Control selection
Table 6-23 AGC Control Register
Mnemonic Address |R/W| Bits Description Default
R_ACLAMP_SPEED 0x47[7:0] |RW | 8 |Analog Clamp tracer speed 0x18
R_ACLAMP1_LEVEL |0x48[7:0] |RW| 8 |Analog Clamp 1 Level 0x30
R_ACLAMP2_LEVEL |0x49[7:0] |RW| 8 |Analog Clamp 2 Level My B X80 k
R_AAGC1_EN Ox4A[0] |RW| 1 |Analog AGC Enable for ADG1 =~ '~ '
0: Disable (R_AAGC1 VAUUEF | SePEmDef 104 | |4
1: Enable (Auto tracer) _ ]
R_AAGC1_HOLD 0x4A[1] |RW| 1 |Analog AGC Hold for ADC1| DCC CONTRORLED
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0: Disable (tracer)

1: Enable (hold)

R_AAGC1_VALUE 0x4A[3:2] |RW | 2 |Analog PGA 1 Value when AGC disable
00: -6 db (x0.5)

01: 0 db (x1) 10
10: 6 db (x2)

11: 12 db (x4)
R_ACLAMP1_EN 0x4A[4] RW | 1 |Analog Clamp 1 Enable
0: Disable (turn off Ahalog Clamp) 1
1: Enable
R_ACLAMP1_TYPE 0x4A[5] RW | 1 |Analog Clamp 1 Level Select
0: R_ ACLAMP1_KEVEL 0
1: Middle level
R_SYNC1_CLAMP 0x4A[6] RW | 1 |Analog Clampyl update signal
0: VSYNC 1
1: HSYNG

R_AUTO1_HOLD 0x4A[7] RW| 1 |Auto, ACC and AGC hold when'tracer stable for
ADC1

0: Disable

1: Enable

R_AGAIN1_SRC 0x0E[4] RW | &4 {Analog gain source selectfor ADC1

0: Fram ADC1 source 0
1: Reference with ADC2"AAGC value
R_DAGC1_EN 0x4BJ[0] RWI(| "1 |Digital AGC Enable for ADC1

0: Disable (R_DAGC1_VALUE) 1
1: Enable (Autatracer)
R_DAGC1_HOLD 0x4B[1] RW | | 1 |Digital AGCyHold for ADC1
0: Disablegf(tracer) 0
1: Enable‘(hold)
R_DCLAMP1_EN 0x4B[2] RW | 1 |Digitak€lamp 1 Enable
0#Djsable (R_DCLAMP1_VALUE) 1
1-Enable
R_DACLAMP1_HOLD ' [0x4BJ[3] RW | 14|Digital ACC Hold for ADC1
0¥ Disable (tracer) 0
1: Enable (hold)
Digital AGC 1 Tracer Level 0001
Manual Digital AGC 1 value 0x40
Digital clamp1 level 0x3F
Manual Digital clamp1 value 0x00
Digital AGC 1 tracer speed 0x04
AGC and ACC ready threshold for ADC1 00
Digital gain source select for ADC1
0: From ADC1 source 0
1: Reference with ADC2 DAGC value
R_DAGC1_VSUP 0x50[0] RW/| 1 |Digital AGC 1 update signal

0: HSYNC 1
1: VSYNC

R_DAGC2_VSUP 0x50[1] RW | 1 |Digital AGC 2 update signal

0: HSYNC

1: VSYNC

R_AAGC2_EN 0x52[0] RW | 1 |Analog AGC Enable for ADC2 S

0: Disable (R_AAGC2_VALUE) | :

1: Enable (Auto tracer) :? | SEPEmoE
D

R _DAGC1_THD 0x4B[7:4] | RW
R_DAGC1 AVALUE 0x4C[7:0] | RW
R _DCLAMPA_LEVEL |0x4D[7:0] |RW
R_DCLAMP1_VALUE |0x4E[7:0\ |[RW
R_DAGC1 SPEED 0x4F[5%0] pRW
R _DIFFGAINY_THD  |0x4F[Z:6] |RW
R‘DGAIN1_SRC OxOE[5}, | RW

= (N[O |00 |00 (O

R_AAGC2_HOLD 0x52[1] RW | 1 |Analog AGC Hold for ADCZ
0: Disable (tracer)
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1: Enable (hold)

R_AAGC2_VALUE 0x52[3:2] |RW | 2 |Analog PGA 2 Value when AGC disable
00: -6 db (x0.5)

01: 0 db (x1) 10
10: 6 db (x2)

11: 12 db (x4)
R_ACLAMP2_EN 0x52[4] RW | 1 |Analog Clamp 2 Enable
0: Disable (turn off Analog Clamp) 1
1: Enable
R_ACLAMP2_TYPE 0x52[5] RW | 1 |Analog Clamp 2 Level Select
0: R_ACLAMP2_LEVEL 1
1: Middle level
R_SYNC2_CLAMP 0x52[6] RW | 1 |Analog Clamp 2 update signal
0: VSYNC 1
1: HSYNC

R_AUTO2_HOLD 0x52[7] RW | 1 |Auto ACC and AGC hold when tracer stable for
ADC2

0: Disable

1: Enable

R_AGAIN2_SRC 0xO0E[6] RW | 14jAnalogigain source selectfonbADC2

0: From ADC2 source 0
1: Reference with ADC1°'AAGC value
R_DAGC2_EN 0x53[0] RW | 4 <[Digital AGC Enable forADC2

0. Disable (R_DAGC2 VALUE) 1
1: Enable (Auto _tracer)
R_DAGC2_HOLD 0x53[1] RW.1_ 1 7 |Digital AGC Hold for ADC2
0: Disable (tracer) 0
1: Enablehold)
R_DCLAMP2_EN 0x53[2] RW | 1 |Digital Glamp 2 Enable
0: Disable,(R_DCLAMP2_VALUE) 1
14Enable
R_DACLAMP2_HOLD [0x53[3] RwW | 1 |Digital,ACC Hold for ADC2
0:/Disable (tracer) 0
1:Enable (hold)
Digital AGC 2 Tracer Level 0001
Manual Digital AGC 2 value 0x40
Digital clamp? level 0x80
Manual Digital clamp2 value 0x00
Digital AGC 2 tracer speed 0x04
AGC and ACC ready threshold for ADC2 00
Digital gain source select for ADC2
0: From ADC2 source 0
1: Reference with ADC1 DAGC value

R DAGC2 THD 0x53[7:4] |RW
R _DAGC2 VALUE 0x54[7:0] |RW
R _DCLAMP2 LEVELA, [0x55[7:0] | RW
R DCLAMP2 VALUE |0x56[7:0] | RW.
R DAGC2 SPEED  |0x57[5:00\ |RW
R DIFFGAIN2 THD  |0x57[7#6] hRW
R_DGAIN2_SRE 0XOE[7] |RW

= (N[O |00 [@0|00 |

MEMH BITEK
¥ | September 10, |,$,]

DCC CONTROLLED
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6.16 AFE and PLL Control
BIT1605 [*|# AFE(Analog Front End) Fr:# gy MBI E 24 N 4 -

Table 6-24 ADC Control Register
Mnemonic Address R/W | Bits |Description Default
R_AFE_CS 0x5A[1:0] RW | 2 |AFE Clamp current 00
R_AFE_CTRPH 0x5A[3:2] RW| 2 |AFE Phase Non-overlap time 00
R_AFE_CTRIB 0x5A[6:4] RW | 3 |AFE Bias current control 110
R_AFE_SH2VCM 0x5A[7] RW | 1 |AFE Internal shorteut on'both/PGA 0
R_AFE_ENIB 0x5BJ[0] RW | 1 |AFE Bias current enable 1
R_AFE_ENREF 0x5BJ[1] RW | 1 |AFE Reference/Generatar enable 1
R_AFE_ENVBG 0x5BJ[2] RW | 1 |AFE Band gap Generator enable 1
R_AFE_ENVCM 0x5BJ3] RW | 1 |AFE common/mode, voltage Generator enable| 1
R_AFE_ENAY 0x5BJ[4] RW| 1 |Power Downylnputfor ADC1

0: Power Down 1

1: Normal Operation
R_AFE_ENAC 0x5B[5] RW| 1 |PowerDown Input for ADC2

0+ Power Down 1

1#Normal Operation
R_AFE_BYP 0x5B[6] RW | A, |Bypass PGA for ADC test 0
R_AFE_DEC 0x5B[7] RW &1 £|Coentrol output data decimator by 8 or none

(dec = 0 : normal operation) 0
R _PLL_POR 0x5C[0] RW [ 1. |PLL Power on Reset 0
R_PLL_EAPLL 0x5CI[1] RW.| 1|PLL Enable

0: Disable 1

1: Enable
R_PLL_ICPO 0x5CJ2] RW'| 1 |PLL Facter.Q 0
R _PLL_ICP1 0x5CJ3] RW| 1 |PLL Factor1 0
R _PLLDTO_ROL 0x5C[4] RW| 1 |PLL Faetor 2 0

6.17 Backgrounddand Test Pattern Setup

BIT1605 [‘Jﬁﬂ?ﬁﬁi 8fEihiat Test patternsd 75 {IIET 8 757 <1 ~ Color Bar ~ W@%(Ramp)é?ﬁ‘[,%&L(Grid) » ﬁlr#jgi%
LRegister & I #iFgi =+ Table 6-25 -

Table 6-25 Background and Test Pattern Register

Mnemonic Address | R/W | Bits Description Default
R_TESTPAT _TYPE 0x5F[6:5] RW 2 |Test Pattern Type
00: 8 e
01: Color Bar 00

10: #rgt(Ramp)
11: A%#YGrid)
R.TESTPAT _MODE 0x5F[4:2] RW | 3 R_TESTPAT_TYPE =00 000
000: Black
001: Yellow
010: Cyan
011: Green
100: Magenta
101: Red
110: Blue
111: White
R_TESTPAT_TYPE = 10 3] iﬁﬁ ,F;L H IBiTH
0x5F[4] = 0:Y = 0x80 ; .
OX5F[4] = 1:Y = Ramp || 8 |_SePembpr 10, |
D

OXGF[3]=0:U=0x80 || |
0x5F[3] = 1:U = Ramp || DCC CONTROLLE
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0X5F[2] = 0:VV = 0x80

0x5F[2] = 1;V = Ramp

R_TESTPAT_SEL

OX5F[1:0]

RW

R_TESTPAT_TYPE = 00,01

0X5F[0] = 0: 75%

0X5F[0] = 1: 100%

R_TESTPAT_TYPE = 10
0x5F[1:0] = 00: Right to Increase
0x5F[1:0] = 01:Left to/Right Increase
0x5F[1:0] = 10:Bottom tc lop Increase
0x5F[1:0] = 11:To Bottom Increase
R_TESTPAT [TYPE =

OX5F[0] = 0: 1-Pixely’

O0X5F[0] = 1 els

00

R_BACKGROUND_EN |0x5DI[6]

RW

Backgro Mode Enable

0: Disable

1. E ple

R_FREERUN_EN

0x5D[7]

RwW

VD

Background

Generator

R_FREERUN_EN
R_BACKGROUND_EN

ee '4‘»‘ bde Enable
0: Disable *
=

{ CNEBIC
>

ITU656
Encoder

ERUN_EN

Image Data Q» N

Free run and Background

-

N

7

N

MEFMAH BITEK
¥ | September 10, | |

DCC CONTROLLED
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6.18 Auto Blank Screen

BIT1605 [* [ [ 'E7 Blank Screen Function - ‘FJI’,’,?*%FEH l%ﬁ\}ﬁi;w@iﬁﬁ;{%ﬁ FIE{*J??‘E{*J Blank Screen F-1 » ﬁl%g
7t Register Fi=¥H ™ A o

Table 6-26 Blank Screen Register

Mnemonic Address R/W | Bits Description Default
R_AUTOON_TIME 0x5E[5:0] RW 6 |[Blank Screen to NormalSereen Delay 0x00
Time (based on VSYNC)
R_AUTOON_EN Ox5E[7] RW 1 |Blank Screen Function Enable
0: Disable 0
1: Enable
R_HLCK_SEL 0x5D[4:2] RW 3 |Signal Ready/(ForAUTOON Reference)
000: None

001: STD_READY
010: SYNE.'READY
011:SYNCLREADY & STD, READY 100
100: HLCK

101: HLCK & STD_READY

110: HLCK & SYNC_READY

111: HLCK & SYNCzREADY &
SID_READY

R_FIDTCHG_EN 0x5D[1] RW 1, |FIDT Enable(For AUTOON Reference)
0: Disable 0
1: Enable

R_SIGRDY_EN 0x5DI0] RW 1 |Signal Ready Enable (For AUTOON
Reference)

0: Disable 1

1: Enable

R_AUTOON_RDY_O |0x7Bl[4] R 1 |BlankiScreen Function Ready
0:'No Ready
1»Ready

6.19 Output Data Path

BIT1605 ’ %%ﬁE‘EEUData BusJ HjifdnvertFRotate £ =i 2El » H ﬁ'ﬁﬁf’gRegisterﬁ%%% Table 6-27 >

FESEPTE ) RS2 % Figure 6-12, Figuke 6713, Figure 6-14, Figure 6-15 # Figure 6-16 -

Table 6-27 Output Data Path Register
Mnemonic Address R/W/|Bits|Description Default
R_HCLAMP_EN 0x65[0] RW/| 1 |HS Clamp
0:Disable
1:Enable(Y: 0x10~0xEB; CbCr:
0x10~0xFO0)
R/VCLAMP_EN 0x65[1] RW| 1 |VS Clamp
0:Disable
1:Enable(VS Blanking Y = 0x10, CbCr
= 0x80)
R _CBCR_SEL 0x65[3:2] RW/| 2 |Cb and Cr data select
00: Delay 1
01: Delay 0
1x: UV average o
R_HSHEAD_EN 0x65[6] RW| 1 |HS Head Enable R
0:Disable % | Septembey 109 | |4
1:Enable
R_ITU656_EN 0x65[7] RW/| 1 [ITU656 Enable DCC CONTROgLED

04
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0:Disable

1:Enable

R_DLY_DAT

0x66[1:0]

RwW

Data sequence Shift Control

00: No Shift

01: Shift 1 Clock

11

10: Shift 2 Clocks

11: Shift 3 Clocks

R_SEL_EVEN

0x66[5:4]

RW

EVEN/ODD Signal/Select

00: ITUG56-EMEN Signal

01: Invert

00

10: Always 1

11: Always Q

R_POL_OHS

0x67[0]

RwW

HS Output Polarity

0: Normal

1: Invert

R_POL_OVS

0x67[1]

RwW

VS(Output Polarity

0:/Noermal

1: Invert

R_POL_OEVEN

0x67[2]

RW

EVEN Output Polarity:

0:Normal

1: Invert

R_POL_DOUT

0x67[3]

RW

Data Output Rolarity

0: Normal

1: Invert

R_ROL_DOUT

0x67[4]

RW

Data Output Rotation

0:Disable

1:Enable

R_POL_PREHS

0x67[6]

RwW

PregdS Polarity

0a3Normal

15 Invert

R_POL_PREVS

Ox67[7]

RW

Pre VS Polarity

0: Normal

1: Invert

R DLY_IVS

0X68[7°0]

RW

Vertical Sync Delay

0x00

R VS _ADJS

0x69[6:0]

RW

Display Window Vertical Start Position

0x04

R VS_ADJE

OX6A6:0]

RW

Display Window Vertical End Position

0x00

R SAV_DLY

{0x69[7],0x6B[7:01}

RW

Display Window Horizontal Start Position

0x000

R_EAV_DLY

{OXBA[7],0x6C[Z:0]}

RW

Display Window Horizontal End Position

0x000

R_DISPCUT _MODE

0x60[6:4]

RwW

WO |[© [N

Display Window Cut Mode

000: Black

001: Yellow

010: Cyan

011: Green

000

100: Magenta

101: Red

110: Blue

111: White

R_DISPCUT_EN

0x60[7]

RwW

Display Window Cut

0:Disable

1:Enable

R_DISPCUT_VS

0x63[7:0]

RW

e
Display Cut Vertical Start Position

0x00

R_DISPCUT VE

{0x60[0],0x64[7:0]}

RW

Display Cut Vertical EndPofticfi- -

Bokobd]

R_DISPCUT_HS

{0x60[3],0x61[7:0]}

RW

[ 95000

R_DISPCUT_HE

{0x60[2:1],0x62[7:0]}

RW

Display Cut Horizontal Start POSjERREmhal
Display Cut HorizoanaI Bnd Positiom———

R_RAW_EN

OX7F[0]

RW

ROV LED

Raw Data Output Er'lai!bHFQPteFl‘F"i‘M)T
\

31

BITEK



BIT1605

10-Bit Digital Video Decoder

XY ={1,F,V,H,P3,

P3=V xor
P2=F xor
P1=F x

Q

PO = F‘x xor H

0 : Disable
1: Enable
R_RAW_SEL Ox7F[3:1] RW | 3 |Raw Data Select(For test only)
000: ADC1 Data
001: ADC2 Data
010: Y Data 000
011: U Data
1xx: V Data
R_ADC1_RAW 0x7F[4] RW| 1 |ADC1 Data
0
R_ADC2_RAW 0X7F[5] RW/| 1 or test only)
0
R_FIELD_MODE 0x78[1:0] R
1= VS Delay
R_STD_FIELD 0x78[2] ODD Signal [
J H Signal
| |
| Line Start | Next Line
| |
| ! [
| EAV | BLA . [
F{olo|X|8]|1[8]|1 811 1|1F|0 Cl Cl | F|O
FloJo]y|olololo] ™ o[Flo AENENEN -
X X
4 Th {4
g
: 0 = 268, Tt : 525/60 = 1716,
/50 = 280 : 625/50 = 1728

Figure 6-12 YUV Data Format

(Horizontal Timing; When R_SAV_DLY = 0x000, R_EAV_DLY = 0x000)

7 N
MEFMAH BITEK
¥ | September 10, | |

DCC CONTROLLED
\ J
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H=1EAV
Line 1(V =1)
Line 4 )l( Blanking
Line 20(V = 0)
Field = 1 H u
(F=0)
OoDD Active (EAV) |(SAV)
Video 1 5
1 0
Line 264(V = 1) 1 8
Line 266 ---)--
0 Blanking i 8
Line 283(V =0
Field =2
(F=1) Active
EVEN Video
Line 525
Line 1
Blanking
0)
Field =
Active Line Fly H H
Video Number (EAV) [(SAV)
é 1-22 ol 1| 1 0
Line 311(V =1) 23-310 0] 0 1 0
311-312 0 1 1 0
B 313-335 1 1 1 0
. 336-623 110 1 0
‘ Line 336(V =0) 624625 | 1] 1] 1 0
Qtive
Video
Line 624(V = 1)
Line 625 Blanking Line 625(V = 1)
H=0SAV = ﬁ
(ME K

Figure 6-14 YUV Data Format i “otember 10
(625/50 Vertical Timing;When R_VS_ADJS = 0x04, R_V A%JFL geagmoer 10, | 4]

DCC CONTROLLED/J
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00 | L
5\: HSYNC
N BlankRange ] __
: Default Display Window : §.VS_ADIS
——
| |
[ |
: Display Window :
| |
' |
[ ——
| | I ] lR_VS_ADJE
|
e ettty oo -
R —
R_SAV_ DLY R_EAV_ DLY.
VSYNC
Figure®-15. Display Window
0,0 LI L

—,
[ HSYNC

\:f__ Blank Range

Display Window

|

|

t

|R_DISPCUT|

I _Vvs |

1 '
Y
v

Video Window

R_DISPCUT__VE

Pl
A}

I
| R_DISPCUT

_HS )

Background2 Color
(R_DISPCUT_MOD
Select)

—_— e —— e —

|
"
r R_DISPCUT__HE

VSYNC

Figure 6-16 Display Window Cut Setup

MEMH BITEK
¥ | September 10, |,$,]

DCC CONTROLLED
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6.20 Special Output Setup
BIT1605 # i 4 3= Special Output Pads (RTSO(Pin 14) - RTS1(Pin 13) - RTS2(Pin 10)#IRTS3 (Pin 9)) >
7% IRegisters) fJE 4 Mt 2= > HAIRHFS U Register & B #li #:Hi 2% Table 6-28 -
Table 6-28 Special Output Pads Setup Register
Mnemonic Address | R/W |Bits Description Default
R_RTSO_SEL |0x6E[3:0] | RW | 4 |0000: Output HSYNC Signal
0001: Output VSYNC Signal
0010: Output HREF Signal
0011: Output VREF Signal
0100: Output EVEN/ODD Signal
0101: Output INT Signal
0110: General Output Pogt Bity[0] (R_GPO_REG[0])
0111: Tri-State Output
1000: Output Auto On Signal(For test only)
1001: Output HSY Signal(For test only)
1010: Output HC Signal(For test only)
1011: Output VVShSignal(For test only)
1100: OutputHSI-Signal(For test only)
1101: Quiput HREK Signal(For test'only)
1110:QOutpubHECK_SEL Signal(Fortest only)
1111: Output'FIFO OVER Signal(For test only)
R_RTS0_POL |0x6F[0] RW | 1 |RTSO0:ClockiRolarity = 0:normalyttinvert 0
R_RTS1_SEL |0x6E[7:4] | RW | 4 |0000: Output HSYNC Signal
0001 Output VSYNC Signal
0010: Output HREF Signal
0011; Output VREF Signal
0100: Output EVEN/@DD Signal
0101: Output INT Signal
0110: General Output Port Bit [1] (R_GPO_REG[1])
0111: Tri-State' Qutput
1000: Output HREF & VREF Signal(For test only)
1001: Output HSY Signal(For test only)
1010;/Output HC Signal(For test only)
1011:"Quiput VSI Signal(For test only)
1100: Output HSI Signal(For test only)
1101: Output SYNC_READY Signal(For test only)
11440: Output SRC2_SEL Signal(For test only)
1111: Output FIFO UNDER Signal(For test only)
R_RTS81_POL |0x6F[1] RWgir 1, |RTS1 Clock Polarity = 0:normal 1:invert 0
R_RTS2_SEL |0x6D[3:0] | RW | 4 7|0000: Output HSYNC Signal 0101
0001: Output VSYNC Signal
0010: Output HREF Signal
0011: Output VREF Signal
0100: Output EVEN/ODD Signal
0101: Output INT Signal
0110: General Output Port Bit [2] (R_GPO_REG[2])
0111: Tri-State Output
1000: Output raw_data[0] Signal(For test only)
1001: Output HSY Signal(For test only)
1010: Output HC Signal(For test onlyfr
1011: Output VSI Signal(For testonly) 78 2 # H#* |[B1 THK
1100: Output HSI Signal(For test only) '
_ : er 10, | .
1101: Output STD_READY Signal(For t8t ohly} -~ #1

1110: Output SRC2 Signal(For test oNlyh~~ ~ANTD AL | ED

0000

0001
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1111: Output AGC1_READY Signal(For test only)
R_RTS2_POL |0x6F[2] RW | 1 |RTS2 Clock Polarity = 0:normal 1:invert 0
R_RTS3_SEL |0x6D[7:4] | RW | 4 |0000: Output HSYNC Signal

0001: Output VSYNC Signal

0010: Output HREF Signal

0011: Output VREF Signal

0100: Output EVEN/ODD Signal

0101: Output INT Signal

0110: General Output Port Bit48] (R_GP@ REG[3])
0111: Tri-State Output

1000: Output Raw Data[1] Signal(For test only)
1001: Output HSY Signal(For testionly)

1010: Output HC Signal(For test only)

1011: Output VSI Signal(For test only)

1100: Output HSI Signal(For test only)

1101: Output FIDT Signal(For test only)

1110: Output SRCA1\Signal(For test only)

1111: OutputAGC2_READY Signal(Fortestonly)
R_RTS3_POL |0x6F[3] RW | 1 |RTS3 Clock Polarity = 0:normal 1:jnvert 0

0000

6.21 FIFO Output Mode
BIT1605 #f%f DVR 'jiz" [#f{#l FIFO OutputMode .= i’ ffll fH [ ‘Capture iy Clock 2= [ ?‘?f‘[ﬁJ WA
AR Register & H #i S5 # 4

Table 6-29 FIFO Output Mode Register
Mnemonic Address R/W | Bits Description Default

R_OCLK_SEL 0x0A[3:2] RW 2 |OCLK Domain Polarity(FIFO output clock)
must setup to 10 and FIFO output clock 00
input from CLK271(Pin27)

R_FIFO_RESET O0x6F[4] RW 1 |FIEO,Controller Reset
0:Normal running 0
1:'Reset

R_FIFO_RD O0x6F[5] RwW 1 /|FIFO Read Enable
0: Stop Read from FIFO 1
1: Start Read from FIFO

R_FIFO_WR OX6F[6] RW 1 |FIFO Write Enable
0: Stop Write to FIFO 1
1: Start Write to FIFO

R_FIF@_UNDER 0x7CI[2] R 1 |FIFO Mode Underflow Detection -

R_FIFO“OVER 0x7CI3] R 1 |FIFO Mode Overflow Detection
0: No Error -
1: Error Detection

6.22 Status Register
BIT1605 #{if Read Only Register 7i* ffl 7V BIT1605 [* [} Status, i/l Register 5% ¥ ™ % o

Table 6-30 Video Decoder Status Register

Mnemonic Address R/W | Bits Description Default
R_DAGC1_OUT 0x70[7:0] R 8 |Digital AGC1 tracer value -
R_DCLAMP1_OUT 0x71[7:0] R 8 |Digital CIamp(F tracer value -
R_DAGC2_OUT 0x72[7:0] R 8 |Digital AGC2 raggr g@upl H i TEIK
R DCLAMP2_OUT 0x73[7:0] R 8 |Digital Clamp2 tracer, —
R_AAGC1_OUT 0x74[1:0] R | 2 |Analog AGC1trdger Value"” - "2 [ [ 1
R_AAGC2_OUT 0x74[3:2] R 2 |Analog AGC?Z trﬁ%\@l%ONTnO[LED
R_CHROMA_GAINOUT |{Ox74[7:4],0x75[7:0]} | R 12 |Chroma GAIN, tracer value -

\
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R_INCCHRO_O {0x78[3],0x76[7:0],0x | R 17 |PLL tracer value )
77[7:0]}
R_FIELD_MODE 0x78[1:0] R 2 |EVEN/ODD Mode Detection -

01: Always ODD Field
10: Always EVEN Field -
00: VS != VS Delay
R_STD_FIELD 0x78[2] R 1 |EVEN/ODD Signal Detection
0: Non Standard -
1: Standard
R_STD_FREQ 0x78[5:4] R 2 |Color BdrstiDetection
00:/3W67MHz

01: 4.2MHz -
10: 4.3,MHz

11: Non=standard
R_COLOR_STANDARD [0x79[2:0] R 3 _|Colonstandard Detection Result
000: PAL

001: PAL_N

010: SECAM

011: PAL_M -
100: NTSC 443 '50Hz
101: NTSC_M /NTSC_J
110: NITSC_4.43_60Hz
111: B&Wi(Black & White)
R_COLORDET 0x79[3] R 1 |Coloridetection result

0: No color or low color -
1:,Color source

R_SQP_COUNT 0x79[7:4] R 4 (IBurst phase detect -
R_FIDT_O 0x7A[0] R 1%, 150/60Hz detect

0: 50Hz -

1: 60Hz
R_HLCK_O OX7A[1] R 1 |H-LOCK Ready

0: Not Ready -

1: Ready
R_SYNC_READY_.O Ox7A[2] R 1 |Auto Sync Detect Ready -
R_STD_READY 40O O0x7A[3] R 1 |Auto Color Standard Detect Ready -
R _DAGC1_READY. 0x7A[4] R 1 |AGC1 tracer ready -
R_DAGC2_READY 0x7A[5] R 1 |AGC2 tracer ready

0: Not ready -

1: Ready
R_SRG2 0x7BJ0] R 1 |Source detection result for AIN2 -
R_SRC12 0x7BJ[1] R 1 |Source detection result for AIN12 -
R_SRCA1 0x7BJ[2] R 1 |Source detection result for AIN11 -

0: No signal toggle -

1: Signal toggle -
R{STD_PHASE 0x7BI[3] R 1 |Burst Phase detection

0:0-180-0 -

1:0-90-180-270-0
R_AUTOON_RDY_O 0x7BJ[4] R 1 |Blank Screen Function Ready

0: No Ready -

1: Ready =
R_CC_INT 0x7CI0] R 1 |Data Slicer Ir(errupt

0:NoCCdata #8 7 #£ ¢ BITEK

1:CCdataready.. [ Sontemberlio |
R_CC_ERROR 0x7C[1] R | 1 |DataSicer Efrorf L ——— 1 ¥1

0: Normal DCC_CONTROLLED

N
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R_FIFO_UNDER 0x7C[2] R FIFO Mode underflow detection -
R_FIFO_OVER 0x7CI[3] R FIFO Mode overflow detection
R_MV_DET_SYNC 0x7Cl4]

R_MV_DET_CHROMA  |0x7C[5]

R_MV_TYPE_CHROMA |0x7C[6]

R_CC_DATA1 0x7D[7:0] -
R_CC_DATA2 0x7E[7:0] -

7 M)
MEFMAH BITEK
¥ | September 10, | |
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7 User Interface
7-1 Option Pins

BIT1605 ffi™] 2 TEL’?]‘?,BPIN(INH FIINFO) s fig b 22 5 ’7][?!,[5
o Y

FYMCUTA!FIPIN SCL ~ SDAZE [ 1Two Wire

Serial Interface (TWSI) {4 HIBIT1605 o (L3 W {2 | HyE Shae4 % » 9.9 2/ Figure 7-1 o
INF1 INFO SCL SDA |[Slave Address
0 0 SCL SDA  |0x40~0x41
0 1 SCL SDA |0x44~0x45
1 0 SCL SDA |0x48~0x49
1 1 SCL SDA |0x4C~0x4D
SDA )
SDA| Serial = Parallel
MCU

7-2 Two-Wire Serial |

addr data

REG_SET

N

igure 7-1 SIa@de

ace Proto

BIT1605 Two- Serial Interface (TWSI) | e Start Bit 17 &35! 8 Bits Device Address (slave
address) » R 1Y 1~ INFO) EE ice Address [ Bit3 and Bit2 - ffIRHEESi 2 N4 o
Internal Register Address Write Device Address Read Device Address
0x000~0x07, 0x40(PI * PIN34=0) 0x41(PIN35= 0 - PIN34= 0)
(Register 0x44( =0 - PIN34=1) 0x45(PIN35= 0 - PIN34= 1)
0 5=1 ~ PIN34=0) 0x49(PIN35= 1 - PIN34= 0)
35=1 - PIN34=1) 0x4D(PIN35= 1 + PIN34= 1)
a )
MEFHF BITEK
¥ | September 10, | |
DCC CONTROLLED
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TWSI
Slave Address
0x40
0x40-0x41
0x41
0x44
0x44~0x45
0x45
0x48
0x48~0x49
0x49
0x4C
NF1=1
0x4D 0x4C~0x4D INFO=1
Figure 7-2 TWS Mapping Address
7 N

MEFHF BITEK
§ | September 10, | 4
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TWSI Single Write Command

BIT1605 TWSI Interface

[ Ack [sToP

! ~
1 ~
~
1 ~
~
[} ~
i

0100 [INF1]INFO] 0 |Rl\ﬂ\|

From Pin 35 Settin
From Pin 34 Setting —|

TWSI Burst Write Command

[sTART | ICAddress | 0| ACK [0 Register Address | ACK | Data
T

;éb'

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

Write
TWSI Single Read Command

[ START | ICAddress  T0[ ACK [0 Register Address | ACK | Datal | ACK
\

A

START ICAddress | 0| ACK [0} Register Address
| | [ AcK |

~ Write
TWSI Burst Read Command

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

[ Datal [ Ack [ Data2 [ACK| STOP |

>~ write

[ Ack [ START [ ICAddress| 1] ACK | Datal [ACK [STOP|
. Read
[START | IC Address| 1] ACK

Read

WSI Read/Writ e

s A\
MEFMAH BITEK
¥ | September 10, | |
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8 Timing Diagram

8-1 Hardware Reset:

OSC

RN EE.

SRST(PIN38) l
Internal Reset }

Asynchronous Reset

32 Cycles

A

Y

Internal Mode Setup

N

<l [

-t} -

4 Cycles

8-2 Clock and Interrupt:

XCLK J_LI_I_I_LI_I_I_I_I_LI_M—I_I_LI_LI_I_I_LI_I_J_L—I_I_LI_LI_LI_I_

Interrupt condition occur

INT

MCU read Reg[0x02] from BIT1605 / (

Write Reg[0x04] by MCU

Input Signal:

HS

VS

7 N\

4% BITEH

RDIN7~0
GDIN7~0

—

% | September 10, |,$

N

DCC CONTROLTLCEI]

BITEK



BIT1605 10-Bit Digital Video Decoder

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

8-4 Output Signal:

OCLK

Data Output
Symbol Describe Timing Unit
TOCK lock half peri ns
TO MAX DL ut signal Max TOCK -1 ns
TO MIN_ DL put signal Mi y TOCK -4 ns

2

o
%,
"R

7 N
MEFMAH BITEK
¥ | September 10, | |
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9 Electrical Characteristic

9-1 Absolute Maximum Rating

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

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

9-2 Recommend Operating Condition

SYMBOL PARAMETER MIN TYP MAX UNIT
AVDD  |Supply Voltage for Analog Core 3.0 3.3 3.6 V
VDD18 |Supply Voltage for Digital Core 1.62 1.8 1.98 \Y
VDD33 |Supply Voltage for I/0O Pad 3.0 3.3 3.6 V
Torr Operating Temperature -20 85 C

9-3 DC Electrical Characters
(under Recommend Operating Condition:anehT; =0°C to 115°C)

SYMBOL PARAMETER CONDITION MIN TYP MAX | UNIT
No pull=upnor
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 Vv

Vou /|Output High Voltage lon= 4,8, 16 mA 2.4 \%
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
¥ | September 10, |,$,]

DCC CONTROLLED

u“ BITEK



BIT1605 10-Bit Digital Video Decoder

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. Preheatingduration»45 minutes at 45 °C.

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

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

Stage Condition Duration
1'st Ram Up Rate max3.0+/-2°C/sec -
Preheat 150°€~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]
le— 60~ 180—> le—  60~150 —| Time(sec)

10-2 Wave Soldering
Conventional single wave soldering is not recommended for surface mount devices (SMDs) or
printed-circuit boards with a high component density, as solder bridging and non-wetting can present major
problems.

10-3 Manual Soldering . _
Fix the component by first soldering two diagonally-opposite end lead L@ gﬁoéf véﬂ"ageﬁzi W (ﬁ Igss

soldering iron applied to the flat part of the lead. Contact time must be limi e%? 10 szgemdsoat up to FO 1C
When using a dedicated tool, all other leads can be soldered in one operatjon‘withi S6t etwee

270 and 320 °C. DCC CONTROLLED
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11 Package Information

THAAARAAAAAR

/
S\

(N[0.10|C
SEATING PLANE

()
<
j GAUGE PLANE
D—
<C ‘,/ _ | 9
DETAL "B" Q
A

DIMENSION IN MM | DIMENSION IN INCH
INVBOL 0T NoM | i, | MIN. | NOW | WA,
A 1.60 0.063
M| 0.05 0.15 | 0.002 0.006
A2 | 135 [ 140 | 1.45 [0.053 | 0.055 ] 0.057
D [890 [9.00 | 9.10 |0.350 | 0.354 | 0.358
DI | 690 | 7.00 | 7.10 [0.272 | 0.276 | 0.280
E 890 | 9.00 | 9.10 [0.350 | 0.354 | 0.358
£1 | 690 [ 7.00 | 7.70 [0.272 [ 0.276 | 0.280
c 0.178 TYP. 0.007 TYP.
ol 0.127 TYP. 0.005 TYP.
L Jos50 [0.60 [ 070 Jo.020]0.024]0.028
L1 1.00 REF. 0.039 REF.
El\/ 0 0 |35 [ 7 0o [ a5 | 7
j e _— WITH PLATING o
N BASE MATEL
b b (MM) b1 (MM) e (Mw) JEDEC
N MIN. NOM MAX. MIN. NOM MAX. MIN. | NOM | MAX.
a8l | 017 | 022 | 027 | 047 | 0.20 0.50 BSC. NMS—02C B¢
DETALL B’ MBS H BITEK
§ | September 10, | 4
DCC CONTROLLED
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Index
R AAGCT EN .o 25 R _AGCRDY_FLAG .....oovveveeeeeeereserenns 10
R AAGC1 HOLD......oooeeeeereeeeeeeeeeeeeseen, 25 R OANC_ SEL. A ceieieeeeeeeeeereserenns 15
R AAGCT OUT .o 36 ROANY _SEL .. easloeeeeeeereeeeeeereeseeerenns 15
R _AAGC1 _VALUE ..o, 25, 26 R APER_SEL Ao, 21
S 3Y-XTo7 2 = N F 26 ROAUFD e 16
R AAGC2 HOLD......oooeeeeereeeeeeeeeeeeseen, 26 R AUTOT. HOLD ......ooveeveeeceeceeene. 26
R AAGC2 OUT .o 36 R_AUTO2 HOLD ......ooveeveeeeeeeeeeeee. 27
R _AAGC2 VALUE......cccovovcererernnn. 26, 27 ROAUTOON _EN ..oovoveeeeeeeeeseeenns 30
R_ACLAMP _SPEED ......cocovveveeverereesenn, 25 REAUTOON RDY O..covvoverereern 30, 37
R_ACLAMPA _EN ..oovoeeeeeeeeeeeeeeeeeeee 26 RUAUTOON TIME ....oveoveeeeeeeeeeenne. 30
R_ACLAMP1 _LEVEL........coeenenee. 25, 26 RL,BACKGROUND 'EN ........ccoee, 29
R_ACLAMPA_TYPE ..o, 26 R BGPU _POINT N....oooovovirirrersirenns 19
R ACLAMP2 EN..ooovvverereeeesesenen 27 R _BGPUPOINT P ..o, 19
R_ACLAMP2 LEVEL........ccceeevennen. 25,27 R _BLACKEEVEL ..o, 18
R_ACLAMP2 TYPE ..o b 27 R BPASS, SEL ..o, 21
R ADCT RAW w..oooiveeeeeeeeeeeee ot 32 R BRIGHTNESS ..o 18
R _ADC2_ RAW ...oovvvvreeerereeeess oo 32 RAUCBCR_SEL ..., 30
R AFE_BYP ool 28 R/GC _DATA SEL ..o, 20
R OAFE_CS oo ettt et 28 N oToR 07\ 7\ I 20, 38
R AFE_CTRIB w..ovoeveeoeeeee e sreaiaste e 28 R CC_DATAZ.....oooeeeeeeeeeeeeeeeeee 20, 38
R AFE_CTRPH.......liteemerioeosesieeesinn, 28 R CC_ERROR ...oooovveveeeeeeeeeeeeereeeienns 37
R AFE_DEC ........ i eeesssssssreveerereersrenn 28 R UCC_INT oot eeeeeeeeeeeeee e 37
R _AFE_ENAC ... e, 144 28 R OCCIR_EN ..o 22
R AFE_ENAYA o doridmoieinn, 14,98 R CDV_SEL..eioeeeeeeeeeeeeeeeeseeeseeerenns 22
R _AFE_ENIBY. el 14, 28 ROCH1T _THD ..o 20
R AFE_ENREF.......cccoorvvo...ddie,. 14, 28 R CH12_ THD .o 20
R _AFEZENVBG ...l 14, 28 R CH2 THD oo 20
R_AFERENVEM .........o..... . 14, 28 R_CHROMA _GAIN .....ooovoreeeeeeereernns 22
R AFE.SEL.....oovooe il 14, 15 R_CHROMA GAIN_SEL ....ccoovevrrinn, 22
R_AFEISH2VCM......oooovoeeeeeceeeeeern, 28 R_CHROMA _GAINOUT ....oovvvvrrrrirnn, 36
R AFEBUF_POL ...ooovvoeeeeeeeeeeeeeeeeseen, 12 R_CHROMA HUE ....o.oovveeeeeeeeereenns 18
R AFEBUF_SEL ...ovivoieeereeeeeeseeeeseons 12 R_CHROMA LPPH ..o, 22
Y2 =(o1 I = N 12 R CHROMA PP 2
R_AFECLK_POL......ccooovvommrrrirarrrirsnnrinns 12 R_CHROMA_PHASE . 4i.... 8.i- T-E-4¢
R AFECLK_SEL oo 12 R _CHT EN..|l... 5 [ September 10,1 14
R_AGCNORDY_FLAG......cooovevrrrrrenn. 10 ROCHT SEL lriteorerosserseneseeseessmeseneeesnees
DCC CONTROLLED
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R_CLK27 EN oo 13, 14
R_CLK27 POL ...oooovveeeeeseeeeeeceeesseeeeeenen 13
R_COLOR_STANDARD .......ccoommrrrrrnenn. 37
=3 ete o] =10] =3 N 37
R_COMB_CTHD oooveeeeeeseeeeeeeeeeseeeeeenen 23
R_COMB_EN ... 14,23
R_COMB_YTHD12..oovoooooeeeeeoeeereeeeeenen 23
R_COMB_YTHDS3 oovvvooeereeeeeeereeseeeeeennn 23
R CONTRAST w.ooeeeeveeeeseeeeeeeeeeseeeneenne 18
R COR_SEL .ovoooroeeeeeeoreeseeeeeessesseeeneenne 21
R_CP180_AUTO oo 24
R CP180_SEL w.oooeoeeeeeeeeseeeeeeeeeeseeeneenen 24
R_.CP9I0_AUTO ..o 24
R CPY0 SEL...oooroooeeeoeeeseeeeeeesesseeeneenne 24
R_CPYOTAB_SEL ovvveeoereeeeeeereeserereen 24
R.CREFY_EN ..oooooooveeooeeseeeeeeosesseeeeeenne 24
=3 1 =] Y 19
=3 1 1 YOO 19
ROCTLUSEL covoooereeeeeeereereeeeees o 19
R CTI VSEL oo 0 19
R_DACLAMP1_HOLD..... bt o 26
R_DACLAMP2_HOLD......... e rerereeee. 27
R_DAGCT EN ..ol 26
R_DAGCT _HOLD £ vesrmssamreeeroeerereeeennd 26
R_DAGCT OUTA: - vueettieeeeeeereereeeneenil 36
R_DAGC1 READY . oo 37
R_DAGC1 _SPEEDY.........ocs. ... 26
R DAGCI THD. ..o i 26
R_DAGET VALUE......oooornnenn. 26
R_DAGCT VSUP........cc.. . 26
R DAGC2 EN..oooovv bl 27
R_DAGEG2 HOLD .....ooooooereeeeeereerereeeenen 27
R_DAGC2 OUT oo 36
R_DAGC2_READY ......ormmomrreeiresreeereenne 37
R_DAGC2_SPEED.......ommooevecireerrrereennn 27
R_DAGC2 THD ..o 27
R_DAGC2 VALUE........omorooerecireererereennn 27
R_DAGC2 VSUP....ovveooooreeeeeceoeeseeeeeenen 26

R_DATA SLICER EN_E s 20
R_DATA SLICER EN_O oo 20
R_DATA SLICER_LINE_E ..cccooosrrrnn.... 20
R_DATA SLIGER.LINE O....ccooevvo...... 20
R_DATA SLICER START .....ccooorrrrrnne.. 20
R_DATA SLICER THD.....ooovvcrrrerneen. 20
R DCLAMPAEN ..o 26
R_DCLAMPT LEVEL ....oorovovvrreereneenn 26
R_DCEAMPT OUT .oovvoooeeveeceeeeeeeeenn 36
R_DCLAMP1 VALUE ... 26
RADCLAMP2 EN ..o 27
RDELAMP2 LEVEL ... 27
RLDCLAMP2,0UT . .ovooooeeeeeeoeeeseeeeeenn 36
R DCLAMP2WALUE .......oovvvecorerrne.. 27
R_DIFFGAINTY THD ..o 26
R_DIFFGAIN2 THD......roororoveceoeereennenn 27
R _DISPCUT EN oo 31
R _DISPCUT HE oo 31
RUDISPCUT HS. oo 31
RUDISPCUT _MODE ..o 31
R, DISPCUT VE oo 31
=3 11110161 LV 31
=3 0T Y-\ 31
=3 T V< T 31
=3 070161l 1 = DO 12, 14
R_DVPCLK_EN ..o 13, 14
R_DVPCLK_POL oo 12
R_DVPCLK_SEL ooveeeeeeseeeeeeciseeseeeeeenn 12
=3 =7 \VA o I 2 31, 32
R_ERROR _FLAG ....ovveoooreeeeeeereeseeeeeene 10
=310} 0 J 37
=3[0 ol 1 5| YO 19
R_FIDTCHG EN oo 30
R_FIELD _MODE ....oovveoeereeeeeeereen 32, 37
R _FIFO OVER=e 36,

R_FIFO _RD.. AR AR B T B
R_FIFO_RES Tk|Septgrp{3§er10,|#,]

R_FIFO_UND F\? ............................... 36,
DEC EONTROLLED
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R_FIFO WR oovoooeeeeeeeoeeeseeeeee e 36
R_FREERUN_EN w..ovvoooeroeeeeeoeesseeeeennn 29
SR S = 16
R_GAIN_CTL_VALUE ..o 22
R_GAIN_CTRL_SPEED ......cccooomrrrrnnen.. 22
R_HASSIG_FLAG .. .vveeoooreeeeeeoreereeereennn 10
R_HCLAMP_EN ..o 30
=307 G J 37
SR [0 ) = RO 30
R_HSHEAD EN oo 30
S LAY =1 10
=3 [N[e10] = |=10 1o J 37
RUNT_ACK cooevecoeeeeeeeeeeeeseeeeeessesseeeneenee 10
RONT_FLAG covvooeeeeeeeeeeeseeeeeee e 10
RONT _MASK coooooeeeeeeeeeeseeeeeeeseeseeeenenn 10
RONT_TYPE covooooeeeeeeeoeeeseeeeeeeeeeseeeeeenee 10
RINTAGCT EN.oooovveoeeeeeeeceresseeeni o 11
RONTAGC2 EN oo 11
RINTCC_EN oo oo 11
R_INTHLCK_EN...oooovvevenn 0 11
RONTMVY_EN cooooovee et ot 11
RINTOVER EN oot 11
R_ONTSRC11_EN.ooodlboroooeeeeioeeeeeeeennn 11
R_UINTSRC12_ EN S eesrsssamreeeeoesrerereend 11
R_OINTSRC2 ENSY. - oeeettieoeeeerreerereeeenil 11
R_INTSTDRDY_EN_. oo 11
R_INTSYNGRDY_EN................s. 5. 11
R_INTUNDERREN ........oonmrrr et 11
R_ITUBB6. EN.ireeeeeeeeseeeceeesereeeennn 30
R_KILmMCOROR. ... 18
R_ANE THD oo bl 23
R_LINEDTHD2 ... 23
R_LOWER_BOUND ......oosroroveeiresrrrereenen 22
R_MODE_FLAG ... vvveeeeseeeeeeeeeeseeeeeennn 10
R_MV_DET_CHROMA ....ovvvveirrrrrrrrnenn. 38
R MV _DET SYNC....ooimoroeeecrreererereennn 38
R_MV_TYPE_CHROMA........cccommmmmrrre.... 38
R_N44360 AUTOSW......oovvvvveirrrrrrernennn 23

R_NOCOR_AUTOSW .......coomorrrrrrrrreennnn 23
R _NOSIG_FLAG w..eooeveeeeeeeeeseeeeeeeeenn 10
R OCLK_EN ..oooooeoeeeeeeeeeeeeeeeeeeeeeee 13, 14
R_OCLK_PAD oo 13
R_OCLK_POL ol 13
R OCLK_SEL A oo, 13, 36
R OCLK TRL e, 12, 14
=0 :T07. i 1 < A 12
ROOUTESEL ... 23
R _PAL_SENSITIVE. ... 22
RAPEL EAPLL ..o 14,28
RUPLL ICPO..... & 28
=0 =T I (o) =T TP A 28
R PLL_ PORM Y oo 28
R _PLLDTOROL ..o 28
=3 =To Ml o 10U 1 L 31
R OPOLEINT oo 10
R POLAOEVEN ... 31
RPOL OHS ..o 31
RIPOL_OVS ..ooooooeeeeeeeeeeeeeeeeeeeeeeeeen 31
R POL _PREHS ... 31
R POL_PREVS ..o 31
R PREF_EN ..ooooooomoeeeeeeeeeoeeeeeseeeeeeeeennne 21
RRAW EN .ooooooeoeeeeeeeeeeeeeeeeseeeeeeeeenne 31
RORAW SEL ..o 32
R REGS CKEN ..o 13
=3 =To I 57 U1 A 31
R_RTS0_POL

R_RTSO_SEL
R_RTSO TR covveoeereeeeeeeoeeseeeeeeirennen
R_RTS1_POL
R_RTS1_SEL
RRTST TRl oo
R_RTS2 POL
R_RTS2 REN
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R RTS3 REN.....mooooeeiieereeeeeeosesseeeeeennn 12
RORTS3 SEL wvoooeeeeeeeeeeeseeeeeeeeesseeeneenen 36
R_RTS3 TRl covooeooeeeeeeeeeeseeeeeeiresneee 12, 14
R_SAT MODE.......ooovveooeeseeeeeeosesseeeeeennn 18
ROSAT U oo eesseesneenee 18
RUSAT V ooeoeeeeeooeeeeeeeeeeeeeseeeeeeeeeseesnnenee 18
SECY-\VA o] 2 31, 32
R_SECAM_INVERT .oooooeromeeeeireereeereennn 22
R_SECAM_SENSITIVE ...vvvverrerennenn. 22
R_SECS_AUTOSW.....oooromereerreereeereenen 23
ROSEL_EVEN ..omoooeeeoeesseeeeeeoeseseeeeeenne 31
R_SIGRDY_EN ..oooooeeeeeeseeeeeeoeeeseeeeeenne 30
R_SLICER _THD..oovveeeeeseeeeeeeeeeseeeeeenen 19
R_SQP _COUNT oovveeeeeseeeeeeeeeeseeeneenen 37
SECTe =T LY, Y 22
SRS Te T I == 23
R_SQP _SPUP....ooooooeeeereereeeeecriesseneeei o 23
R_SRC_FLAG ..o esomnien 10
=3 =103 K I 20, 37
S 1=10% I 2 ) 20, 37
=3 =107 2 U ) 20, 37
R_SRCDET _MODE...........oermeeeeeeen. 20
R_STD AUTO ..oooooo b 16
R_STD _COUNT .. & eesrsmsamreeeroesseeereennd 23
R_STD_FIELD . 4. oeueetbieoeeeerrernee 32437
R STD FREQhe b 37
R_STD MODY. oo 50 17
R_STD OFF00..............cooorvrrr ot 23
R_STDAOFFOT .o 23
R STBROFFA0 ..o 23
R _STD PHASE.......... el 37
R_STDIREADY O .ooovoooeeoeeeeeeeeereeeeeennn 37
R STD SELO wvooooeeeeeeeeeseeeeeeeeeeseeeeeenen 17
R.OSTD. SELT wooooeoeeeeeeeeeeseeeeeeesesseeeeeenen 17
RSNV = = 10
SIS ()= S 22
R.SYNC HCE ... oooeeeeoeeseeeeeceseeseeeeeenee 19
R.SYNC _HCS...oooooeeeeeeeseeeeeeceeesseeeneenen 19

R.SYNC HPLL oo 19
R_SYNC_HSS ..o 19
R_SYNC _HSYE ..o 19
R SYNC HSYSMuu. oo 19
R_SYNC_IDELtceatleeeeooreeeeeeiresseeeeeenn 19
R_SYNC_LPADU oo 19
R_SYNC LPLMT .ooovooooeeveceeeeeeeeeenn 19
R_SYNC_PDGAIN ......coorororrrvrrrererrnnenn 19
R_SYNC. READY O ..ooovoororrvveereereennenn 37
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