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1. General Description

The WT8871S-C/WT8871S-E is a highly integrated video display controller for small size LCD
display application, such as portable DVD player and car TV application. It has built-in vid ecoder,
scaler, de-interlacer, TCON, 8-bit MCU, OSD, PWM and DC-to-DC converter [
WT8871S-C/WT8871S-E has triple DAC and VCOM output for analog LCD panel application.

1.1. Features
« Video input port <>
- 6 analog inputs
Support CVBS and S-video input
Support RGB input for GPS module and component input
Digital input: 8-bit 4:2:2 ITU-BT.656 or BT.601 interface

Support 720x480i and 720x516i input resolution

e LCD panel interface
- Triple 8-bit DACs output RGB signals for analog panel
- Programmable timing controller for different type of pan
- Programmable gamma table for panel compensation

« 2D video decoder
- 10-hit ADC
- Supports CVBS, S-video and RGB inf
- Decodes NTSC (M, Japan, 4.43), PAN
Multi-standard adaptive 2D comb filter

fze712x18 dots
nt ROM: 512 single color fonts

isplay RAM : display up to 512 characters
ser-font RAM : up to 142 single color fonts
Support 2-bit multi-color font

- Shadow and border effect of character

- Two display windows

- Programmable background window

- Support alpha blending
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- Support blinking effect
- Support fade in/out effect

» Support external OSD interface

- MCU
- Built-in 8051 CPU
- Data memory: 512 bytes RAM
- Support external program memory with serial flash memory via 4-wire interface
- Internal MCU can be disable by pin mode0 and model

« 8-bit ADC for keypad scanning and others

« Two slave mode I°C interfaces, up to 400KHz <>
- Interface for ISP, ICE and other I°C master

e 2 Standard UART ports support.

» Support Infra-Red remote control

e Four PWM outputs including one low frequency PWM and on WM

« Built-in self test pattern generator

« Two DC-DC boost circuits for VGH/VGL and LED backlight

» General purpose I/Os

« Spread spectrum PLL for panel clock,

« Crystal oscillator
- 24MHz

» Package type:
- 128-pin LQFP, 14mm
- Green package avail

mm(

1.2. Application
 Portable DVD Play
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1.3.Selection Guide

WT8871S-C (0C~707C)

Commercial Use

WT8871S-E (-20C~807C )

Extending temp. range

WT8871S-C Eﬂﬁ%:

Weltrend
WT8871S[ | ][ 01X
XXXXX co

WT8871S-E Eﬂﬁ%:

Weltrend
WT8871S[ ][ 01X
XXXXX )

1.4. Block Diagram

Analog Front End

1
! 1
LN
| — o |
Analo o . 1
Videog — ADC P! LPF YC Separation Chroma Post '
Input — 1 AGC | 2D Comb Filter [*| Demodulation Processing |!
> | T 1
) b .. I :
! |
CVBS ]! PLL |
output (I —— |
Input Scaler/ Contrast/Sharpness/ Color
Processor De-interlace [ Brightness/ *>| _Space
BT.656— Hue/Saturation Conversion
Xtal Osc Mcu | L Gain/ | Gamma Output || bAc M RGB
> Offset N Dither Formatter
SS PLL I’c
A 4
DC-DC GPIO »CPH1~3
TCON
0Sb »TCON
KP ADC PWM 7y | D s veom
External OSD
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1.5. Application Example

- Y
(: :5 c )
> RGB

CVBS
Anal (:)——p TCON
Video. < . >AIN[5:O]
Input ©O——— VCOM
G
© s |) wrss71s-C/
L\ O—— WT8871S-E
Digital Video Input —B1856__1 vD[7:0]
PWM
R (J——R
® ® ® ® ——kpPanC
Keypad FDO FDI FCLK FCSB

A

\ 4 A 4 AR

Serial Flash M@
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2. Package Type and Pin Description

2.1. Pin Configuration

LQFP 128-pin (body size : 14mm x 14mm x 1.4mm)

w % [} = E X~
~ N oo
8 Q ::L E (>) g g ; _'| T j a (_)'
uﬁlm' £I<| > 8 &lolnwm',g&ln'lﬁ één.

—= N =
bo82z292208,8584088c5083, ®olZ
><<<<<<<<<<z8zoz<<<<d<<>>%um>
N s s o s s s s s s s s s e e s s s | o 1 1
WO~ OO IO ANTHTO OO OIS MOAN-HO D N O LW g o ~
N AN AN AN NN ANANANAAAAAAAA A OO OO O o) O o

VDDP
RESETB]| 2 5 []ADCIO]
MODEO]| 3 []ADC[1]
MODEL[] 4 93 |]ADC[2]/RXDO
VDHS[| 5 92 [JADC[3]/TXDO
VDVS[| 6 91 [JAVD33 AD
VDCK[]7 90 [JAVSS AD
vD[0][] 8 89 []GPIO_PD[23]
vD[4[]9 88 || GPIO_PD[22]
vD[2][] 10 87 []GPIO_PD[21]
vD[3][] 11 86 []GPIO_PD[20]
vD[4][] 12 85 || GPIO_PD[19]
vD[5][] 13 84 [|GPIO_PDI[18]
vD[6][] 14 83 [|GPIO_PD[17]
vD[7][] 15 82 || GPIO_PD[16]
ICE_SDA[] 16 81 []vDDP
ICE_SCL[] 17 80 |]vDD25
VsS[| 18 79 [Jvss
VDD25[| 19 78 []XTALL
PWM[3][] 20 77 [|XTAL2
PWM[2][] 21 76 []VD25_XTL
PWM[1][] 22 75 || GPIO_PD[15]
PWMI0] ] 23 74 []GPIO_PD[14]
VDD_PWM || 24 73 []GPIO_PD[13]
D2D_SW1[] 25 72 []GPIO_PD[12]
D2D_VC1[]| 26 71 []GPIO_PD[11]
D2D_FB1([] 70 []GPIO_PD[10]
VD5_D2| 69 ||GPIO_PDI[9]
VSS D 29 68 || GPIO_PD[8]
D2D_AB2(| 30 67 |]vDDP
2D VE2\ 31 66 || VDD25
D2D_SWR(] 65 []Vss
N ™ g DO d N M g D O N OO O d N M % D © N 00 OO d N M g
™ < ST < N - < << I & 8 T 00 W0 W 0 wwwwmo o o o
SHNODIOO s ED9 T I T oA 00ddIirco<d<
>22222220222226566>33598883%<5<5%5
Ocoooooo0o~00099Q S99 1>>n g 9 g
FFFFFFF l—l—l—gg Q%;ala g g g g
o> < < < <
o< 39z

Copyrightd 2007 Weltrend Semiconductor, Inc. All Rights Reserved.
Weltrend reserves right to modify all information contained in this document without notice.
-0-



eltrend

WT8871S-C/WT8871S-E

Video Display Controller for Analog
Small Size LCD Display System

2.2 Pin Description

WT8871S-C/| Pad Name I/O | Pull up/down Description
WT8871S-E
1 VDDP 3.3V Power.
2 RESETB I pull-up Reset pin. Active low. A\
3 MODEO | pull-down | Operating mode selection. \
4 MODE1 | pull-down |00 : Internal MCU mode using external flash
01 : Reserved
10 : External MCU mode
11 : Reserved T\
5 VDHS/OSDHS | 1/0 pull-down |BT.601 Hsync I/O or Hsync output for exterr)ﬂf/s? \
Shared with GPIO. /\
6 VDVS/OSDVS | /0 pull-down |BT.601 Vsync I/O or Vsync output\f6r xter O/g/D ) /\>
Shared with GPIO. A g\
7 VDCK/OSDCK | 1/0 | pull-down |BT.656/601 clock I/O or clod%cw?t fb@t\em | &sp/
Shared with GPIO.
8 VD[OJ/OSDBIN | 1/0 | pull-down |BT.656 /601video data I/O or(eniﬁiosb{hge input.
Shared with GPIO.
9 VD[1]/OSDGIN | /0 | pull-down |BT.656/601 video daka/ /uo{%x\terrereen input.
Shared with GPIO.,
10 VD[2)/OSDRIN | /0 | pull-down |BT.656/601 vide&{é\t&\l/o or éﬁe\gm OSD red input.
Shared with GPIO.
11 VD[3)/OSDINT | 1/0 | pull-down BT.656i%lkvi'de<\da\xl>(<)r extefnal OSD intensity input.
Shared fifhA GR|O
12 VD[4]/OSDFB 110 pull-dow BT.65éI{(§OW a I/\Q}r external OSD fast blanking
{\\{nput. ar th GRIO.
13 VD[5] I/0 | pull-down \| BY.65&/6014ideo dlafa I/O. Shared with GPIO.
14 VD[6] /0 | pull-dowpBT§56/40D\vided géta I/0. Shared with GPIO.
15 VD[7] I/0 | pull-dofupr” | BRED6/601vided data I/O. Shared with GPIO.
16 ICE_SDA X > pull-bpl [ °C datapin.
17 ICE_SCL 12 | pull-yp\ [ 1°C clbgkpin.
18 VSS C AN\ \Grodnd.”
19 VDDC YN\ N\J25vPower.
20 PWM[3] e pi-ul | PWM output or 8051 P1[3]. Shared with GPIO.
21 PWM[2] /0N \ pull?yg\ |PWM output or 8051 P1[2]. Shared with GPIO.
22 PWM[1] /0 N 'Rull-up” |[PWM output. Shared with GPIO.
23 PWMI// X MO | \pWl-up |PWM output. Shared with GPIO.
24 VDDE_PWM |\ v 3.3V or 5V Power.
25 D2D_§Wi\ O\ DC-DC1 switching pulse.
26 DZDAVCY \ | 10~ DC-DC1 voltage control pin. Shared with GPIO.
27 / /TO2R_FR1 \ \| /O DC-DC1 feedback pin. Shared with GPIO.
28 [ |vD5 92D 3.3 or 5V Power for DC-to-DC.
29\ \ |vss_D2p Ground for DC-to-DC.
30 \ \|D2D_£B2 /0 DC-DC?2 feedback pin. Shared with GPIO.
31 \ bZD/,)/CZ 1/0 DC-DC2 voltage control pin. Shared with GPIO.
3¢\ [Dzb_sw2 0 DC-DC2 switching pulse.
33 | [vssp Ground.
3 L/ TCON[O] 110 pull-down | TCON output or external OSD blue input or UART RXD1.
Shared with GPIO.
-/3‘:‘: TCON[1] 110 pull-down | TCON output or external OSD green input or UART TXD1.
Shared with GPIO.
36 TCON[2] 110 pull-down | TCON output or external OSD red input.
Shared with GPIO.
37 TCON[3] 110 pull-down | TCON output or external OSD intensity input.
Shared with GPIO.

Copyrightd 2007 Weltrend Semiconductor, Inc. All Rights Reserved.
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38 TCON[4] 110 pull-down | TCON output or external OSD fast blanking input.
Shared with GPIO.
39 TCON[5] 110 pull-down | TCON output or Vsync output for external OSD.
Shared with GPIO.
40 TCON[6] 110 pull-down | TCON output or Hsync output for external OSD.
Shared with GPIO. (\
41 VDDP 3.3V power for PAD
42 TCON[7] 110 pull-down | TCON output or clock output for external OSD. \\
Shared with GPIO.
43 TCON[S] I/0 | pull-down [TCON output. Shared with GPIO. N\ \
44 TCON[9] I/0 | pull-down |TCON output. Shared with GPIO. /7 N\ \
45 TCON[10] I/0 | pull-down |[TCON output. Shared with GP10.¢\ [{ /A \
46 TCON[11] 1/0 pull-down | TCON output or panel data enablé/érlaredw,\h ;&”F}K) \ S
47 CPH3 1/0 pull-down | TCON clock 1 or panel hsyn¢\8hared vbi(h GPIb / / /V
48 CPH2 I/0 | pull-down [TCON clock 2 or panel vsyn& Skébed WithGP10.\_/
49 CPH1 1/0 pull-down | TCON clock 3 or panel cIock.}Shaf\ed wiﬁ\G\RIO.\/
50 VSSP Ground. YN\ L\
51 VDD25 2.5V Power. A O\ LV
52 AVD25_SSPLL 2.5V Power. [\ )
53 AVSS_SSPLL Ground. N/ N\
54 SSPLL_VCO1 Loop filter 1 of spegtrdn PLL. \_\
55 SSPLL_VCO2 Loop filter 2ofspecthum\PLL. v~
56 AVSS_VOCM Ground/ MNEAWN
57 VCOM AO Alvcomdlpu/ . \)
58 AVD5_DAC N sV pofuey. ]
59 ARO AO Maloé\R\é;i/signaVogltput
60 AVSS_DAC _~1Groynd¥or /
61 AGO AO / /” | Ahqloy GreeaOdiput
62 AVD5_DAC D [ [ |5V powdy for DAC
63 ABO Ad i /\ \ \ Analdg,\ohtput
64 AVSS_DAC U AN\ \ Grodnd.
65 VSS N S O\ | Ground.
66 VDDC A N\ [2.5V Power.
67 VDDP SN\ ) [3.3V Power.
68 GPIO_PDfS]__ \/O N pMI-dowh |GPIO.
69 GPIO_PPJd] NQ | Rubddown [GPIO.
70 GPI P 10] Y0\| puil-down |[GPIO.
71 GPIO_RDM1] | V& D pull-down [GPIO.
72 ﬁmpb{lél I/0”| pull-down [GPIO.
73 / /TGPIQ_RD[M]\| /0 | pull-down |[GPIO.
74[ [ |GPIO\PB[14V] 110 | pull-down |GPIO.
> 75\ \ |GPIo PD[15] | 110 | pull-down |[GPIO.
76 \_ \VD25/¥TL 2.5V Power.
77 YTKLZ/ O Crystal oscillator output.
7$/\ AL1 I Crystal oscillator input.
79) l VSS Ground
gp / |vDDC 2.5V Power.
81/ |vDDP 3.3V Power.
82 GPIO_PD[16] | /O | pull-down |[GPIO.
83 GPIO_PD[17] | /O | pull-down |GPIO.
84 GPIO_PD[18] | /O | pull-down |[GPIO.
85 GPIO_PD[19] | /O | pull-down |GPIO.
86 GPIO_PD[20] | /O | pull-down |[GPIO.
87 GPIO_PD[21] | /O | pull-down [GPIO.
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88 GPIO_PD[22] | /O | pull-down |GPIO.
89 GPIO_PD[23] | I/O | pull-down |GPIO.
90 AVSS_KP Ground.
91 AVDD_KP 3.3V power.
92 KPADC[3]/TXD | 1/O pull-up Keypad ADC input or UART TXDO. Shared with GPIQ
93 KPADC[2)/RXD| 1/0 pull-up | Keypad ADC input or UART RXDO. Shared with GFQ.\l
94 KPADC[1] 110 pull-up Keypad ADC input or 8051 P1[1]. Shared with GPIO.\ \
95 KPADCI0] 110 pull-up | Keypad ADC input or 8051 P1[0]. Shared with GPIO. \_ '\
96 VSS Ground. —~ U\
97 VDDP 3.3V Power. o~ \
98 FCLK 1/0 pull-up Connects to serial flash clock. Shared with ¢P,{© / A \
99 FDI I/0 pull-up Connects to serial flash data outﬁm@)Sharecﬂ V\kithﬂ;(P/O\ \
100 FDO I/0 pull-up Connects to serial flash data input. Sk@xed \)m(th/GP(IO. / /\/
101 FCSB I/0 pull-up Connects to serial flash chip(sé{ept\ S\al%\d with d‘LPIQ.//
102 INTB 1/0 pull-up Interrupt input. Shared with G\E‘Ié/ \ \ \ /
103 IR /0 pull-up  |IRinput. Shared with GPIO. SA N\ \
104 VSS Ground N
105 VDDC 2.5V Power. o\ D
106 AVSS_PLL Analog power for aqﬁlyfg froh(e}\q PLN_
107 AVD25_PLL Analog power for%;n‘al'pg fronténd\ELL,
108 PLL27M_LF Loop filter for 27MHX PAL. \
109 AVD25_27M 25V powet. N\ \ \
110 AVSS_27M |Groundl /> P L
111 AVSS_CVBS < \\Ground. | A VvV
112 AVD25_CVBS N/ 25V povef. ] ]
113 NC sNo\Qon\qecf\ / /
114 CVBSBO AO / /" TO\BX bufer outprt
115 NC [ [ |Nobongect.
116 SOGI />\ A \ \ SOG\iqp\u;. Composite sync input.
117 NC ( 1<\ \ \|Noconnéct.
118 AVSS_AFE VD N\ \eroyAd.
119 AVDD_AFE |/ N\ [Z5V power.
120 AIN[O] \/A}\ \ \ \ analog video input.
121 AIN[1]  ~NAl X \ V |analog video input.
122 AN /7 NAE N0\ analog video input.
123 AIN[QN ( \A]\ N analog video input.
124 AIN[4 A{ analog video input.
125 LAHN[S] \ \ AM analog video input.
126 / JAVMSS\BG\ \ Ground.
127/ [/ |AVDR_BG \\ 2.5V power.
> 128( \ AVREF ) AO Reference voltage of analog front end.
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3. Function Description

3.1. MCU

MCU is an 8-bit micro-controller compatible with 8051. It has 512 bytes data memory, 2356 kytes
internal RAM and 256 bytes external RAM(0x7600h~0x76FFh). Clock of MCU is from crystal os¢
MCU controls the ch|p and execute program stored in external flash memory. ICE and ISP_famstion
be activated through | °C interface (pin 16 and 17)

3.2. Video Decoder

eliminated.
3.2.1. Video Input Crossbar

There are 3 ADC channels inside WT887F
analog input signals for application flexibilit
assigned as CVBS input, S-video or can bg

Copyrightd 2007 Weltrend Semiconductor, Inc. All Rights Reserved.
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AIN[O] —@_ 00 c;tgon 1
1 e

AIN[2] —z— —< ADC N

12 | 01 Channel A oL - » VR

AIN[4] —3— 10 » 10
| | > 11
: A
! ch_a_sel y_ch_se
E ——]00

AIN[1] —Z—0 chb_on ~ o1
! ADC X > 10
! Channel B I

AIN[3] —g3—1 AN
1 N
i ch_b_se
: e
) B
i chc_on \ ; B

AIN[5] ¢ ADC Y

g _‘:Z Channel C N
! cb_ch_sel
Cogposite # SOGI% A O A
nc i .
Yy : v » To sync separator

|
|
)
| buffer
| 4’ >
]
|
)
|
1

+3
CVBSBO

f_ _‘ '—> CVBS output

CVBSMO

NN

2.2\ &QVBS gytput

It outputs CVBS signal through an uni-gain buffer. An external buffer is required if it drives 75 Q load.

SOG Input

posite sync (H+V) can be input from SOGI pin when interface with GPS module. Sync separator
video decoder will extract H and V timing. An AC coupling capacitor is needed when using this input.
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3.2.4. Adaptive Comb Filter

The Y/C Separation method can be chosen form luma-bandpass, different comb filter. It is set by the
adaptive mode register. The shortage of luma-bandpass filter method is dots be seen in the vertical
transition pattern, comb filter in the horizontal direction. The full adaptive comb (2D adaptjse comb)
option can overcome the two shortages

3.2.5. Chroma Peaking

amount of gain (> 0 dB), reflects in time domain it improves the edge transien rformn e.
Chroma peaking sometimes is called “Chroma Transient Improyemen

which was introduced during “Chroma Peaking” phase.
The register, chroma_peak value determines the peak gain 1%
sharper the chroma edge.

3.2.6. Luma peaking

Luma Peaking is sometimes called “Lumza \ C nt (LTI)", or “sharpness enhancement”
in some technical textbook. Lu peaki peak _gain” and “peak _range” registers. The
method is to enlarge the hig gnal, thus the sharpness of picture details can be

The Luma edge enh
The method is to enfay \e high fieqiency part of the Y signal at 13.5MHz data rate domain.

Copyrightd 2007 Weltrend Semiconductor, Inc. All Rights Reserved.
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3.3. Input Processor

Input processor contains ITU-BT.656 interface, input timing/resolution detection, active video region
detection, reference timing generation and auto white balance functions.

A\
From video decoder )
input =
From VD[7:0] pins Lateh BT.656
’ Decoder
Bit Order N
Reverse v
From VDHS,VDVS pins
Resolution Ref. Timing
AWB Detect Generator

3.3.1. ITU-BT.656 Interface
Standard 8-bit BT.656 or BT.601 signal 48\ input fac sync and Vsync are decoded
from EVA and SAV code or from input pins. j?

<> BT. 601 H Si gnal

|FF|OO|OO |EAV| 80 | 1o| '\] 80 | 10 | FF|00|00 |SAV|CBO| Y0 |CRO|Y1 |CBZ| Y2 r

SAV code

This(inferface can\be programmed to output video decoder data when it is not used for input.

ce Timing Generation

erates Hsync, Vsync, DE and field signals for video processing. In free running mode, it
s timing for test pattern generation.
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from VDHS pin

o

————»

Hsync from BT656 — —» Hsync_ref

[™=Y

tg_hs_sel Reference Timing —» Vsync_ref

Generator > DE ref
f VDVS pi
rom pin >0 —— Field_ref

Vsync from BT656 —
/ﬁ tg_vs_sel
x\/
3.3.3. Resolution Detect

It measures input H/V timing and resolution, including
- Hsync pulse width and period, unit = system clock.
- Vsync pulse width and period, unit = line.
- Hsync pixel number, unit = input clock
- Vsync period, unit = system clock
- Hsync and Vsync polarity
- Odd or even frame
- Interlace or non- mterlace

Input H/V timing is also itor d nd\wi
than preset range.

from VDHS pf 0

A 4

[™=Y

an interrupt when the frequency change is larger

L Hsync_hi[10:0]
—» Hsync_freq[11:0]
—» Vsync_hi[10:0]

Hsync from RT6%6—»|1

es_hs_sel
- . —» Vsync_freq[11:0]
Resolution Detect
in —» res_vtotal[19:0]
I
0
> q —» Htotal_rb[11:0]
sy BT/656 —P|L — H,V polarity

—— Interlace mode

res_vs_sel

—» H,V sync loss
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3.3.4. Active Video Region Detect

It detects active video boundary in an user-defined region. If the input signal amplitude is greater
than the threshold, if will record the position and report the boundary.

A\

Hsync JES— .
. Detection :
Vsync ¢ Region

Video
(RGB =>threshold)

N\ f IR

1 1
1 1
1 1

! i 5 \ vmax_thres

1 . | 1

' X1min Xlmax |

h_thres <>
- p hmax_thres

display region. ARer €
it is done.

If alsg t user Yo get one pixel data when awb_data_type="1x".
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ﬂHsync H
Vsync
I:‘ _______ awb_vstr
AWB Detection Region <>
awbl_hstr I

I:‘

awb_hend

3.4. Scaler

400x234, 480x234. 640x480, 8(&

sharpness and bri

converter.
\\ .
r —>» Cr, Cb’ Cr’, Cb”
> Hue » Saturation >
—>
Color
Space »RGB
Conversion
Y —»| Contrast » Sharpness » Brightness >
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3.5.1. Hue

3.

Hue adjustment allows user to change the hue angle.
Cb’ = Cb-cos6 - Cr'sinf

Cr’ = Cr-cos6 + Ch-sin@

where cosé and sin 6 is set by registers.

5.2. Saturation

Saturation adjustment is done by multiplying Cb and Cr with a programmabl@oeffici '

Cb” = Cb’- sat_coef
Cr’ = Cr'- sat_coef
The range of coefficient is 0 ~ 1.96875.

3.5.3. Contrast

Contrast adjustment is done by programming the Y transfer ¢ g and # level stretch can
be done by setting this curve. It has 12 points to change the cu nd get favorite performance.
3.5.4. Sharpness

control the sharpness ratio and reduce the ove

3

.5.5. Brightness

Sharpness adjustment is to increase the amgli

Brightness adjustment is d ub
Yout = Yin + offs

R = 1.164(Y100 - 16) + 1.793(Cr - 128)
G = 1.164(Y70g - 16) - 0.213(Cb - 128) - 0.534(Cr - 128)
B = 1.164(Y7go - 16) + 2.115(Cb - 128)
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3.6. On Screen Display (OSD)

OSD features :
- Font size : 12x18
- 9216x12 bits ROM, two banks, each bank stores 256 fonts
- 1280*24 bits RAM, stores user-defined fonts
- 512*16 bits Display RAM, stores character attributes
- Support RAM clear function
- Foreground and background color : selected from 32 colors look up table
- Programmable 1x, 2x, 3x and 4x for character width and height <>
- Support 2 display windows
- Support 1 programmable background windows
- Support shadow/border
- Support fade in/out effect
- Support blinking effect
- Support external OSD from other device

3.6.1. Character Attribute

Character attribute format

Bit| 15 | 14 13|12|11|10|<§\8{/7)—(>}(\5\/{’ | 3] 2] 1]o0
Blink | 0 CLUT index N\_\BR ) | ROM font Index

Blink | 1 CLUT index /A \ &_)Jég/deflned Font Index (1-bit/color)

Blink | 1 CLUT ipdex / \1 \O\l./ User defined Font Index (2-bit/color)

Each character has a 16-bi
Bit[15] : Blink

Display RAM

splay RAM stores the attribute of character which want to be displayed.

y RAM Data Structure

Address Description

DSPO_inx characterO0 attribute of display window0 | Display WindowO Character Attribute
DSPO_inx +1 characterl attribute of display window0O

Copyrightd 2007 Weltrend Semiconductor, Inc. All Rights Reserved.
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DSP1_inx
DSP1_inx +1

character0 attribute of display windowl
characterl attribute of display window1

Display Window1 Character Attribute

Display RAM data mapping (512x16 bits, write only)

RAM Addr. Bit [15:8] Bit [7:0] O
0 Page= 0x20h, Register index= 01h Page= 0x20h, Register index= ooyf\
1 Page= 0x20h, Register index= 03h Page= 0x20h, Register index= OZQ \/
128 Page= 0x21h, Register index= 01h Page= 0x21h, Register index=6Qh
129 Page= 0x21h, Register index= 03h Page= 0x21h, Register in,eéx/:.QZh\
511 Page= 0x23h, Register index= FFh Page= 0x23h, RegisteNnd&x= FEh

Display RAM clear procedure :

Set bit 5 of register Ox1Dh and clear this hit after 51 y'clockgyeles.
3.6.3. User-Defined Font RAM
UDF RAM Data Structure (1280x24 bits) £/ \
Address Bit[2512) [ 1 \ \Bit[11: 0] Note
UDF_Inx0 UDF1 chﬁap‘l’ely#g,/\ine x \ UDF}l,@I}hracter #0, Line 0 1-bit color font
UDF_Inx0 +1 UDF1 ct{areﬂ\cte;\#h\ Line 3\ N UDFY character #0, Line 2
UDF_Inx0 + 8 UDF1 chqrég\teP\go |_|n‘e\1?\ UDF1 character #0, Line 16
UDF_Inx1 \UBF2 chéta/cter #0, Line 0 2-bit color font
UDF_Inx1 +1 / RN \ NDﬁ\; character #0, Line 1
UDF_Inxl +17 [N\ N\ \UDF2 character #0, Line 17
\ \ N\ .
0x4FFh :
Eééed FA M data mapping (1280x24 bits, write only)
RAM Bit [23:16] Bit [15:8] Bit [7:0]
O(O}GQOH)\_,P{ge 0x2Ch, Reg index= 02h/03h Page= 0x2Ch, Reg index= 01h Page= 0x2Ch, Reg index= 00h
1(03500hh) Page= 0x2Ch, Reg index= 06h/07h Page= 0x2Ch, Reg index= 05h Page= 0x2Ch, Reg index= 04h
;56(9%100h) Page= 0x30h, Reg index= 02h/03h Page= 0x30h, Reg index= 01h Page= 0x30h, Reg index= 00h
2/57f0x101h) Page= 0x30h, Reg index= 06h/07h Page= 0x30h, Reg index= 05h Page= 0x30h, Reg index= 04h
512(0x200h) Page= 0x34h, Reg index= 02h/03h Page= 0x34h, Reg index= 01h Page= 0x34h, Reg index= 00h
513(0x201h) Page= 0x34h, Reg index= 06h/07h Page= 0x34h, Reg index= 05h Page= 0x34h, Reg index= 04h
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| 1280(0x4FFh) | Page= 0x3Fh, Reg index= 3Eh/3Fh | Page= 0x3Fh, Reg index=3Dh | Page= 0x3Fh, Reg index= 3Ch |

User-Defined Font RAM clear procedure :

Set bit 6 of register Ox1Dh and clear this bit after 1280 system clock cycles.
3.6.4. Color Look-Up Table (CLUT)

Color Look-Up Table is a 32x24 bits RAM.

(1) Transparent :
Index “0” is defined to let OSD transparent <>

(2) 1-bit color :
Bit[23:12] stores foreground color and bit[11:0] stores background xolar. \f
background color is transparent.

Foreground color Background color
2322212010117z ulwo]o|BLl7Ns NsXAN3[2]1]0
R7|Re [R5 |R4 | G7 |6 |65 |ca|B7|B6|B5|Ba|R3[R2[R1JRO[ R [62|cn]cp]B3]|B2]B1]BO
R7|[Re [R5 |R4 | G7 |G |[G5|ca[B7|Be[B5|Ba 0] 0 [(N[fo]oNON oJToJoJofJo]1

Foreground color (font code="1")
RGB[23:0] = { R[7:4], R[7:4] , G[7:4], G[7:4] , B[7:4] , [
Background color (font code="0")
RGB[23:0] = { R[3:0], R[3:0] , G[3:0] , G[3:

(3) 2-bit color :
Bit[23:18] stores foreground color 2.
Bit[27:12] stores foregroyrd solor

Bit[11:6] stores foregr olgr 0. .
Bit[5:0] stores backgrpufid cd@'

1", the background color is transparent.

Foreground color 2 Foreground color 1 Foreground color O Background color
2322212019 18Yax][Ne [\ N[ ]12]un]w|[o]s|7]e[s5]a[s3]2]1]o0
R7 [ Re | 67 | 66 | B2{B& | R5 \RA| G5 B5 | B4 |R3|R2|G3|G2|B3|B2|RlL|RO|G1|GO]|B1| B0
R7 | R6 | G7 | G6 |[/BZT86 AR5 R4 G5 | G4 | B5| B4 | R3|R2|G3|(G2|B3|B2| 0 0 0 0 0 1

Foreground color (font cod
RGB[23:0] = { R[7:6]\R[X:6], R[7:
ForegroupdTolorl (fonycode="
R[54]\R[5:4], R[5:4], G[5:4], G[5:4], G[5:4], G[5:4], B[5:4], B[5:4], B[5:4], B[5:4] }
d colonQ ffont\gade="01")

nt code="00")
Note date CLUT during OSD is displaying is prohibited

CLYT/ARAM data mapping
R Addr. Bit [23:16] Bit [15:8] Bit [7:0]

0(0Ox00h) |Page= 0x16h, Reg index= 02h/03h| Page= 0x16h, Reg index= 01h | Page= 0x16h, Reg index= 00h
1(0x01h) |Page= 0x16h, Reg index= 06h/07h| Page= 0x16h, Reg index= 05h | Page= 0x16h, Reg index= 04h

Copyrightd 2007 Weltrend Semiconductor, Inc. All Rights Reserved.
Weltrend reserves right to modify all information contained in this document without notice.
-23-



E B W NN E E MW WT88718'C/WT88718'E
me_“lr_ep(_l: Video Display Controller for Analog
R Small Size LCD Display System

| 31(0x1Fh) |Page= 0x16h, Reg index= 7Eh/7Fh| Page= 0x16h, Reg index=7Dh | Page= 0x16h, Reg index= 7Ch |

CLUT RAM clear procedure :
Set bit 4 of register 0Ox1Dh and clear this bit after 32 system clock cycles.

3.6.5. Background Windows

There is one programmable background window provided. It has H_start, H_end, V_stg
to define window position and size. The color of background window is setting by registe

3.6.6. Fade in/out function

A programmable mask determines displayed OSD area. The mask is §etifg jart and

3.6.7. External OSD

External OSD can be mixed to the output. The display Rriofjty i play window > background
window > external OSD > video.

3.7. Gamma Correction

Gamma correction is done by SRAM.based l00k- Fach color has a 256x8 bits RAM to give

1-to-1 transformation. <>
3.8. Dither
The dither function diffuses tke err hendisplay panel is 6-bit.

An example of original 6-Bit QutQut a ithering 6-bit output (input = 8-bit)

3. CON and Panel Clock

There are two kinds of TCON signals supported : universal type and specific type. Specific type
generates OEH, OEV, STH, STV, CKV and Q1H. Universal type generates signals which can be any
combination of H and V timing.

Panel clock supports simultaneously and sequential mode for analog panel. Clock output can be fine
tuned by programmable delay to get best timing margin.
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—» STH o

STH
—* OEH OEH —
Specific > OEV OEV
TCON —» CKV CKV —
STV —
—»
STV O1H ——
> Q1H TCONA —H] e
TCONB —€
TCONG, —
— TCONA
Universal [ TCONB TCONA —
TCON > Tcone TCONB —
L rconD TCONC —
TCOND
—>  DelayLine [—% CPH1
Clock Phase —PI Delay Line I—V CPH
—PI Delay Line I—’

B|OC|(<Q\A%

L&

CPH1

Hsync

o N
S

CKV_HS!
Timing of Specific Type TCON

3.10. Digital-to-Analog Converter
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Analog RGB signals are output from triple 8-bit DACs. It can drive analog LCD panel directly without
using external amplifiers. Amplitude of full scale swing is programmable, range is from 2.7V to 4.2V with
2.5V DC. Each channel output has a fine delay control for compensating differences of channel delay.

3.11. VCOM output

PWM . <>

3.12. Spread Spectrum PLL

The spread spectrum PLL generates the clock for panel. The mod periQd\and frequency

deviation can be programmed to control the frequency spectrum for t€

3.13. Keypad ADC

Keypad ADC is an 8-bit ADC with four inputs. It conv IMnpWts Sequentially and clear the start bit
when conversion is done. ?
3.14. PWM

3.14.1. PWM

PWM is 8-hit resolution § ime base is 1MHz (if system clock=24MHz).

3.14.2. 10-bit PWM

One 10-bit PW 0 a PWM[3:0] by register setting. Time base is 1MHz (if system
clock=24MHZz).

red remote control is supported by using a 16-bit counter to measure high/low time interval. The
urce can be selected from 1us, 64us, 256us or 1ms. Counter overflow value is programmable

3.16. GPIO
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General purpose 1/Os are shared with other functions. The structure is shown below. Pull-up or Pull-
down can be turn off while not used.

GPIO_REN ﬂ:}o—

func_A_sel GPIO_ACT
func_A_oe 1 GPIO_OEN —{1
] 1
func_B_oe 0 _\— 0
func_A_sel GPIO_ACT
func_A_dat 1 GPIO_DAT —1
] —¢
func_B_dat 0 _|—0

3.17. Interrupt

mo
ss, timing change, Vsync edge

Weltrend Development Kit supports ISP and ICE functions. Break points and single step execution are
provided.
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3.19. DC-to-DC Converter

DC-to-DC converter is PFM type with selectable switching frequency. A over-voltage-control circuit is
built-in. Power failure signal is supported for MCU monitoring. Protection circuit is also implemented to
protect power MOS while system clock fails. A backlight tuning function is built-in for LED appl@n.

8.2uH
+5V ____ Y Y Y
24MHz ———H|
Clock Select ———— COntrO|
Logic
OFF ———» -
Power Fail ¢———— . 25V /\/
1.25v
T 0.6V R2
— 0.3V
Over
voltage 4 \yc
control
circuit

3.20. Reset

There are three soy
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4. Register List

All registers are 8-bit register with 16-bit address index. High byte of address is defined as page and
low byte is index.

Below is a quick reference table for page information.

Page Function Description

0x00h Global system control I/O pin setting, power down mode, SS PL;/ \ \
0x01h Input Processor Input capture, resolution detec}«,\referenyle/tl/min;i /Q\N@ \
0x02h Reserved

0x03h Scaler Scaler control A (\ v // //\/

0x04h~0x09h |Reserved

0x0Ah Chrominance and Luminance Contrast, sharpness, brigﬁ[qeg@ hue\sé@rz}bign/

0x0Bh Reserved

0x0Ch OSD control OSD control / \ \ \/\\/

0x0Dh TCON Panel timing cg\n/(ry(sig?}gl\ \/

Ox0Eh Analog circuit DAC, VCOM Qu}bﬁt, DC-t(\Db\converter

0x0Fh Output Processor Output format, b@rﬁma, dithe\)

0x10h~0x12h |Reserved

0x13h Miscellaneous A I2<_‘/ I)(, PWR/I/K@ypéd\éDC

0x14h~0x15h |Reserved

0x16h OSD CLUT '\ \|09P egfor logkuh table

0x17~0x1F Reserved

0x20~0x23 |OSD display RAMN\ [ [ RAW of OSD display

0x24~0x2B Reserved

ox2Cc~0x3F  |0sD UDF RA , S\ O\ \_\  [#AM of OSD user defined font

0x40 Gamma tabhs\ v/ \ \ \/Z/amma table of red color

0x41 Reserved

0x42 Gammagtahle \ \ \) Gamma table of green color
0x43 Reserved

0x44 (e‘ﬁnhyﬁa tabl\e\ \ N Gamma table of blue color

0x45~0x4F Reserved

Ox50~0§5-?‘\ Reserved

0);50/—\ VM@O\Qeéqder Video decoder

Ox6¥ ¢X6F Reserved

> OX7Q~(&2(75 Reserved

o6\ 2P0 RAM RAM of MCU

OXU/\-O&E&/ Reserved
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4.1. System Control

4.1.1. General Control

Page 0x00h A\
Index | Default | R/W Bit Name Description
00h | 03h | RW | 7:0 |rev_id Chip revision ID code \ \
7:4 Reserved
0 R/W 3 |osc_off Shut down system clock, resumes when wake-u
(index-2) occurs.
Clear and set OSC_OFF to generaj¢ a rising/egdge t en
01lh function &
0 R/W 2 |rst_ndf 0 = enable digital filter for system res / )/\)
1 = no digital filter for system/r\e\set
0 RIW 1 |lvr_33 0 = Enable Low Voltage Resé{ fb/@SV\Rob\er \ \//
0 RIW 0 |lvr_25 0 =Enable Low Voltage Reseﬁg\r é\5V pcMe?\
7:5 Reserved
4 |wake_en_adc wake-up enable for keygad- \\a?\/
system suspends |f o turned on
system resumes m e charfged from the status
before suspend
02h 0 R/W 3 |wake_en_mpl wake-up enable forNCN port-1 ﬁi{g 0]
0 RW | 2 |wake_en_i2c wake-u 5/2%%5 C\demg ISP_I2C, ICE_I2C, DVD_I2C
_|and SL C)
0 RIW 1 |wake_en_sync ( wake- \ﬁp en@bf/ﬁr(CVﬁYN\@/VSYNC and HSYNC
0 RIW 0 |wake_en_int \ \N@ke d(p M@b(e for)mﬂerrupt input
03h 7:0 Reserved
0 RIW 7 |rst_global / /FANMob\al\reset/Qa/utomatically cleared)
6:4 Reserved
04h 0 RIW 3 rsf3%2 . |\ [resetVideg decoder
0 R/W 2 rsﬁdin < \ \ \ reset/DﬁB’CA
0 RW | 1 Nsthsby \ \ \ [resétgcaler
0 [Rw ]| 0 [Btdg N\ _\ [reset OSD/DO/TCON
0 RIW | 7:6 M}xa}ig \ \ For IC test
0 R/W Reserved
0 R/W m x_di\> Input selection:
1= select ITU656 input, VDCK/VDHS/VDVS/VD[7:0] are inputs
= if {EXT_OSD_EN, EXT_OSD_SEL} = "10",
05h VDCKI/VIN/HIN/VD[4:0]} acts as external OSD I/F,
\ else VDCK/VIN/HIN/VD are decoder outputs
\§>demode_en select scaler demo_de as reformat rfmt_de input
1 = connect demo_de to rfmt_de, disable GOB/DO demo
y function
0 = connect do_de to rfmt_de, enable GOB/DO demo function
080bN-RAY/' | 2:0 |mux_rfmt For IC test
-\ 7:3 Reserved
06h \ 1 R/W 2 |clkn_ rfmt 1 = invert RFMT clock input
/ 1 R/W 1 |clkn_bca 1 = invert BCA clock input
/ 1 R/W 0 |clkn_di 1 = invert DI clock input
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4.1.2. Panel Clock Adjust

Page 0x00
Index | Default | R/W Bit Name Description
7:5 Reserved
000b | R/W | 4:2 |daclk_sel Panel clock phase selection (\
07h 0 RW | 1 |cph_dp 0 = analog panel \{\
It also control the inversion function of panel data outpu.
0 R/W 0 |cph_phase CPH/PCK phase inversion
0sh 7:4 Reserved
Oh R/W | 3:0 |del_cphl CPH1 output delay selection //\ \ \
09h 7:4 Reserved
Oh R/W | 3:0 |del_cph2 CPH2 output delay selection v A \) // \ a 5
0Ah 7:4 Reserved
Oh | RW | 3:0 |del_cph3 CPH3 output delay selection\ V> N\ \ | "/
4.1.3. Spread Spectrum PLL
Page 0x00 &\\
Index | Default | R/W Bit Name Description
7 Reserved
Oh R/W | 6:4 |ss_prescale v
10h
Oh R/W | 1:.0 |ss_finsel
PN
Oh RIW | 7:4 55&1;[8;0\]\ \ M’sd.ulaﬁg% period (number of "freq" period)
11h | on R/W | 3:0 ?_Vs@n[ \ ]\ ng step number. Range : 1 ~15
A Modulation Depth ~ +((Delta*StepN)/ NF)*100%
7; Reserved
0 RW |3 _tmoge\ For testing control
12h 1 R/\A(‘ /2 Qs}(estb\\) For testing control. Keep “1” of normal use.
1 R/(K \1 sS,_bypass 1 =power down (PLL off) and force output to ground
0 = Enable SS PLL
L~ TRA N B [ss_onss Spread enable
/7 T\ X4\ Reserved
13h CQ R/\)/ 3:0/|ss_delta Step size for NF spreading, i.e. add/sub value at one step from
previous Spreaded NF
Range : 1 ~15
14h bgh -RNy/ 7:0 |ss_NI[7:0] Dividing number of input divider, i.e. prescaler.
15, £ POR LRW | 1:0 [ss_NI[9:8]
| 7:2 Reserved
16h ¢)2h R/W | 7:0 |ss_NF[7:0] Dividing number of feedback divider.
00h | R/W | 1:0 |ss_NF[9:8] Range : 2 ~1023
note: set SS_ONSS = '1' before programming SS_NF
/ 7:2 Reserved
18h | 02h R/W | 7:0 |ss_NOJ[7:0] Dividing number of output divider
19h 00h R/W | 1:0 |ss_NOJ[9:8]
7:2 Reserved
1Ah | 02h R/W | 7:0 |ss_NF2[7:0] Dividing number of feedback divider Il
1Bh | 00h R/W | 2:0 |ss_NF2[10:8]
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| | | 73 | |Reserved

SS PLL output frequency can be calculated by the formula below

FinCNF

Fout = ——
NI ONO

In order to have good performance of PLL, some criteria must be followed
(1) Fref: 1IM~6M Hz

(2) Fosc: 350M~600M Hz <>
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4.1.4. GPIO setting
Multi-Function 1/O Definition

vad omn
[ .

o >

a7 N\

func_A_sel func_A func_B Description

REG_MP1 EN /{m{[&o{\ \RWM[B:ZJ/M[LO] 8051 P1 via PWM[3:2] and ADC[1:0]
REG_EN_UARTO T&(D\W%D(\ \ \ \ﬁo/o{szz] 1% UART port via ADC[3:2]

REG_EN_UART1 Txbl/l‘&(Dl \ %N[l:O] 2" UART port via TCON[1:0]
REG_PWML_EN & Low frequ WM PWM[3:0] Low frequency PWM output via PWM[3:0]
REG_PWML_SEL[1:0] pin
REG_PWM10_EN & (\@\Ww PWM[3:0] 10-bit PWM output via PWM[3:0] pin
REG_PWMlO_SEL[d
EXT_OSD_EN =1b1 OSD CK\?D VS, TCON[7:0] External OSD in/out pin via TCON][7:0]
EXT_OSD_SELC=x%bl QSR HS, OSD_DIN[4:0]}

MUX/Dy=1'b SR _CK, OSD_VS, ITU656 output for External OSD in/out pin via ITU656 in/out
EXT_QSI EN =1’ D_HS, XXX, {VDCK, VSYNC, pins

DEXT_OSQ _SEL=1b OSD_DIN[4:0]} HSYNC, VD}

GPI d Special Function Control Registers -- Page 0x00h

Index | Default | R/W Bit Name Description
FFh R/W | 7:0 |gpio_act VD Configuration of VD[7:0] pins.
20h 1 =act as GPIO
0 = act as video data of BT.656
21h 7:3 Reserved
1 R/W 2 |gpio_act_VC[2] 1 =act as GPIO
0 = act as clock of BT.656 or BT.601 (VDCK)
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1 R/W 1 |gpio_act VC[1] 1 =act as GPIO
0 = BT.601 VSYNC (VDVS)
1 R/W 0 |gpio_act VC[O] 1 =act as GPIO
0 = BT.601 HSYNC (VDHS)
FFh R/W | 7:0 io_act_TL[7:0 1 =act as GPIO
22h gpro_aeLTHT:0) 0 = TCON[7:0] A\
7:6 Reserved
1 R/W | 5:0 |gpio_act THI[5] 1 =actas GPIO \\
0 = act as vsync output (VSO)
23h 1 RW | 4 [gpio_act TH[4] 1 =act as GPIO /\ \
0 = act as hsync output (HSO) N\
1111 | R/W | 3:0 |gpio_act _TH[3:0] 1 =actas GPIO
0 = act as TCON[11:8] <> ( ( //\\
7:4 Reserved
24h | Fh | RIW | 3:0 |gpio_act PWM 1 =act as GPIO K\? \\ Kk//
0 = act as PWM[3:0]
7:4 Reserved
25h | Fh R/W | 3:0 io_act_ ADC 1 = act as GPIO
PIO-AC 0=actas ADC[3:0]/_\ \\/\\>
7:2 Reserved
26h | oh | RW | 1:0 |gpio_act I2C act as GPIO fo(\é\hb _SCL,\%QEngA}
note: only paired\disable is allqwad
7:6 Reserved
1 | RW | 50 [gpio_act_FLH[5] act;( or R,\\f>FCSB, FCLK, FDO, FDI}
1=Acfas |
<\ 0 :ac(il}éa réi\inpu (IR)
1 RW | 4 gpio_act_FLH[4]) 1 :\s{g%\@
b\:a t as.interfupt (INT)
27h 1 R/W | 3 |gpio_act FLH[ /‘\iigzt GRS
AN O\ &ct as flash chip select (FCSB)
1 RW | 2 /gp/l}_\eét(Q_H[‘i]\ 1j§§>as GPIO
0 as flash clock (FCLK)
0o |rRW/| 1 p@t}%}ﬁ]\_ﬁct as GPIO
‘% = act as flash data output (FDO)
0 RW | 0 ﬁ_ms;ia‘t\_l:mgix 1 =act as GPIO
0 = act as flash data input (FDI)
ogn | FFh [ RW /}o\bw_a‘%ls%H M 1=actas GPIO
R 0 = act as PD[23:16]
oon | FFh R/\’<“ &7:0 gﬁsi\olict_%M 1=actas GPIO
0 = act as PD[15:8]
A4
note: active\after initialization

GPIO(D\Jtput Enable Control Registers -- Page 0x00

Index | Default | R/IW Bit Name Description
30h ] FFh R/W | 7:0 |gpio_oen_ VDI[7:0] 0 = output enable for BT.656 data input bus VD[7:0]
/ 7:3 Reserved
1 R/W 2 |gpio_oen VC[2] 0 = output enable for VDCK pin
1 R/W 1 |gpio_oen VCI[1] 0 = output enable for VDVS pin
1 R/W 0 |gpio_oen_ VCI[0] 0 = output enable for VDHS pin
32h | FFh R/W | 7:0 |gpio _oen TL[7:0] 0 = output enable for TCON[7:0] pins
33h 7:6 Reserved
1 R/W 5 |gpio_oen TH[5] 0 = output enable for VSO pin
1 R/W 4 |gpio_oen_TH[4] 0 = output enable for HSO pin
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1111 | R/W | 3:0 |gpio_oen_THI[3:0] 0 = output enable for TCON[11:8] pins
34h 7:4 : Reserved _
1111 | R'IW | 3:0 |gpio_oen PWM[3:0] |0 = output enable for PWM][3:0] pins
35h 7:4 : Reserved
1111 | R/W | 3:0 |gpio_oen_ADCJ3:0] 0 = output enable for keypad ADCJ[3:0]
7:2 Reserved
36h 1 R 1 |gpio_oen_I2C[1] Input only NN
1 0 |gpio_oen 12C[0] Input only NN
7:6 Reserved
1 RW | 5 |gpio oen FLH[5] 0 = output enable for IR pin N\
1 RW | 4 |gpio_oen FLH[4] 0 = output enable for INT pin N\ \
37h 1 RW | 3 |gpio oen FLH[3] 0 = output enable for FCSB pin _ /7 > N\ \
1 RW | 2 |gpio_oen FLH[?] 0 = output enable for FCLK ping \ [ /N \
1 RW | 1 |gpio oen FLH[1] 0 =outputenable for FDOpin VY . \J> // }
1 RW | 0 |gpio _oen FLH[O] 0 = output enable for FDI gia <\ [/ I
38h | FFh | R/W | 7:0 [gpio_oen PDH[7:0] |0 = output enable for pand| datz2doututNeD[2B:46] ~ /
39h [ FFh [ RIW | 7:0 [gpio oen PDM[7:0] |0 = output enable for panel¥ata’outp PR[15%8]
7:4 Reserved
1 R/W | 3 |gpio_oen D2D[3] 0 = output enable for VC2 pin \_\ \ D
3Bh 1 RW | 2 |gpio oen D2D[2] 0 = output enable for FB2 pin
1 RW | 1 |gpio _oen D2D[1] 0 = output enable fopFBNpiR  \_ /
1 RW | 0 |gpio oen D2D[0] 0 = output enabf®lfdr VC1 pin \
GPIO Output Data Registers — Page 0x00h
Index | Default | R/W Bit Name Description
40h | FFh | RW | 7:0 [gpio_dat_VD[7:0] A |GPIf Butpyrdata for WOJ¥:0] pins
7:3 Reserved
41h | 7n | R/W | 2:0 |gpio_dat VC[2:0] GPR( W /a for video control {VDCK, VSYNC,
42h | FFh | RIW | 7:0 |gpio_dat TL // YGPO otputeHia for TCON[7:0]
43h 7:6 Reserved
3frh | RW | 50 [ghig YatqH \ \  |GHIQ dutput data for {vSO, hSO, TCON[11:8]}
44h 7:4 Reserved
Fh [ Rw | 3:0 |ypit gt RWN N [GPIO output data for PWM[3:0]
45h 7:4 Reserved
Fh | Rw | 3:0 |gpio\d& ADC\ \ |GPIO output data for keypad ADC[3:0]
46h ﬂTZ Reserved
3h | Rw [ A0 Ngpio_dah\ 12§ GPIO output data for {ICE_SCL, ICE_SDA}
47h (\‘ ( 7:6 Reserved
3Fh | RMA ] \5:0 |gpiy_dat FLH GPIO output data for {IR, INT, FCSB, FCLK, FDO, FDI}
48h | FER—TRW ?\Q gpio:ﬁat_PDH GPIO output data for panel data output PD[23:16]
49h Ffzp/'\R/W\ Y:O\ gpio_dat_PDM GPIO output data for panel data output PD[15:8]
4Bh / / \ % Reserved
| Bh | RW || 3:0 |gpio_dat D2D GPIO output data for DC2DC pads {VC2, FB2, FB1, VC1}

note: thge\ﬁd-dz?ta%s from pin, not registered value.

GPIO\Pull up/down Control Registers — Page 0x00h
Index | Default | R/W Bit Name Description
5 00h R/W | 7:0 |gpio_ren_VD[7:0] 1 = turn off pull-down resistor of VD[7:0] pin
0 = turn on pull-down resistor of VD[7:0] pin
L 51h RIW | 7:3 Reserved
0 2 |gpio_ren_VC|[2] 1 = turn off pull-down resistor of VDCK pin
0 = turn on pull-down resistor of VDCK pin
0 1 |gpio_ren_VC[1] 1 = turn off pull-down resistor of VSYNC pin
0 = turn on pull-down resistor of VSYNC pin
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0 0 |gpio_ren_VC|[O] 1 = turn off pull-down resistor of HSYNC pin
0 = turn on pull-down resistor of HSYNC pin
52h 00h R/W | 7:0 |gpio_ren_TL[7:0] 1 = turn off pull-down res!stor of TCON [7:0] p!n
0 = turn on pull-down resistor of TCON [7:0] pin
RIW | 7:6 Reserved
0 5 |gpio_ren_THI[3:0] 1 = turn off pull-down resistor of CPH2/PVS pin a\
0 = turn on pull-down resistor of CPH2/PVS pin
53h 0 4 |gpio_ren_TH[3:0] 1 = turn off pull-down resistor of CPH3/PHS pin \\
0 = turn on pull-down resistor of CPH3/PHS pin
Oh 3:0 |gpio_ren_TH[3:0] 1 = turn off pull-down resistor of TCON [11/:?,pﬁ\
0 = turn on pull-down resistor of TCON [11 8] pi

] P
54h Oh R/W | 3:0 |gpio_ren_PWM 0 = turn on input pull-up for PWMN3:0]
1 = turn off input pull-up for P :0] /\

55h Oh R/W | 3:0 |gpio_ren_ADC 0 = turn on input pull-up fo,nADC[3¢ v
1 = turn off input pull-up fgr ADG{3:

0 RW | 1 |gpio_ren [2C_SCL |0 =turn on input pull-up foNCE/SCL \/
IGENSCL

1 = turn off input pull-up fo

56h v
0 R/W 0 |gpio_ren_I2C_SDA 0 = turn on input pull-up for IC A \>
1 = turn off input puﬂ/ug_%l\ICE_ DA A

7:6 Reserved

0 R/W 5 |gpio_ren_IR 0 = turn on inpgft pull-up for\R Kin
1 = turn off inpupuN-up for IRpI

0 R/W 4 |gpio_ren_INT 0 = turn oa-aput PYllRXp for INTMBIN
1:t|.;r{?n;f-iqn[%\pu Up\for INT pin

57h

0 R/W 3 |gpio_ren_FCSB roni p II-BRﬁw FCSB pin
utn off ipputpyll-up”for FCSB pin

0

Al
0 R/W 2 |gpio_ren_FCLK 0 =\urkg input/pyll-up for FCLK pin
\1\ tNrn Qff input pull-up for FCLK pin

0 R/W 1 |gpio_ren_FDO 0 tuﬁwqgn_igpu(pull-up for FDO pin
/\ /_\ = tyrn off input pull-up for FDO pin

0 R/W 0 \een_FDI 0 3 turg on input pull-up for FDI pin
Z\ 1 7ty off input pull-up for FDI pin

58h 00h R/W | 7:0 )\gpi n\P Qﬂum on input pull-up for PD[23:16] pin
\{ < turn off input pull-up for PD[23:16] pin

59h 00h R/W | 7:0 Q_ren_P 0 = turn on input pull-up for PD[15:8] pin
1 = turn off input pull-up for PD[15:8] pin

/T4 Reserved
0 RN(V\/ /3 N p\oiren VG2 0 = turn on input pull-up for VC2 pin
!\ 1 = turn off input pull-up for VC2 pin
0 R/W\ Y gp‘l‘Q&n_FBZ 0 = turn on input pull-up for FB2 pin
5Bh 1 = turn off input pull-up for FB2 pin
1

gpio_ren_VC1 0 = turn on input pull-up for VC1 pin
1 = turn off input pull-up for VC1 pin

/W\ gpio_ren_FB1 0 = turn on input pull-up for FB1 pin
/- 1 = turn off input pull-up for FB1 pin

J
_<
o<

n rocessor

Video data/control signal handling

x01h
Index | Default | R/W Bit Name Description
0 R/W 7 |vent_rstedge  |If xfr_vs_lock = 1'b1, then set Di_xfr_vcnt_rstedge.
01h Vent_rst will set at both rising and falling edge of vs input( this is
vsyn_| for di_crtc0)
0 R/W 6 |tv_mode Turn on TV mode
1 R/W 5 |vs_lock Use external vs(vs_| of crtcO) as v counter reset source
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1 R/W 4 |hs_lock Use external hs(hs_|I of crtc0) as h counter reset source
1 R/W 3 |tg_go Turn on crtcO module function to enable timing reference
2 Reserved
0 R/W 1 |data_24bit 0 = 4:2:2 data from video decoder or external
1 = 4:4:4 data from video decoder A
0 R/W 0 |din_rvs Reverse input data bit order, i.e. data[7:0] will be data[O:S(] \
0 R/W 7 Reserved
0 R/IW 6 Reserved
1 R/W 5 |ckl_inv Set ck1( di output clock) polarity inverse \ \
02h 0 R/W 4  |hsi_pol Inverse input dinhs polarity / \ \
0 RIW 3 |vsi_pol Inverse input dinvs polarity A // ) n \
0 RIW 2 |dei_pol Inverse input dinde polarity Q } { ( //\ \
0 RIW 1 |fdi_pol Inverse input dinfd polarity R - A\ v // } ,\/
R/W 0 Reserved
1 R/W 7 |dt_fd_sel2 1= select field from reference timiﬁ? dé<erat t di_\l{ry
0= select field from dt_fd_sell 2
1 R/W 6 |dt_fd_sell 1= select field from BT656 decoder” \\ \>
0= select field from externam A
1 RW | 5 |dt_de sel2 1=select DE from refe(;eér{fe m\ieraw
0= select DE from dt_gé\s¢l1
1 R/W 4 |dt_de_sell 1= select DE from BT6§Q£§\(€)der \>
03h 0= select DE from_externa| dixde
1 R/W 3 |dt_vs_sel2 1= select v%ﬁreﬁg\ﬁning generator
O=,select v: fromadt Ars_sy|1
1 R/W 2 |dt_vs_sell ]ié\(i;zct vﬁyW‘lﬁ de¥oder
O=\select vyyne/irem VOV$ pin
1 RIW 1 |dt_hs_sel2 ?&ec@;&%nce timing generator
= selectisyng from di“hs_sell
1 R/W 0 |dt_hsisell (i/:selecmégqj\c from BT656 decoder
/\6 = select NsyNc from VDHS pin
0 R/W 7 e _hsﬁ Welection for resolution detect
=fxom 56 decoder
0x{rom V¥DHS pin
0 R/W 6 W sync source selection for resolution detect
éﬁ;from BT656 decoder
~ from VDVS pin
0 R/W tg hs_% Hsync source selection for reference timing generator
04h <\/ (S\ 1= from BT656 d_ecoder
0= from VDHS pin
0 R/W tg_Mel Vsync source selection for reference timing generator

1= from BT656 decoder
0= from VDVS pin

K& R 3:8/|sync_sel Sync_sel[3] hent_rst sync to vsync_r
y Sync_sel[2] de for crtcO(detect active region)
Sync_sel[1] de for crtcO(detect active region)
Sync_sel[0] pcnt_hs sel
A0 7 Reserved
05h \0 RIW 6 |average Pcnt initial number for bt656 decoder
jo 5:2 Reserved
/00 R/W | 1.0 |pcnt_ini Pcnt initial number for bt656 decoder
| 06h Reserved
L 07h 7 Reserved
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000 R/W | 6:4 |pat_sel Test pattern select of input processor
000= bypass data
001= black
010=: white
011= dot pattern (dot > white)
100= horizontal strip (gray)
101= vertical ramp ( gray )
110= horizontal ramp ( gray )
111= color bar
3:0 Reserved
08h Reserved
09h Reserved
0Ah Reserved
0Bh | 10h | RW | 7:0 [xfr_mask_y [When mask Y’s value oA VS T
OCh| 80h | RIW | 7:0 |xfr_mask_cb |When mask Cb’s value /\ A \ \ { ( //
ODh | 80h | R/IW | 7:0 |xfr_mask_cr |When mask Cr’s value \ V/ \ \ \ V/
4.2.2. Reference Timing Generation \B
Page 0x01h A f\\
Index | Default | R/W Bit Name Description
20h | 00h | R/IW | 7:0 Ihsstrt[7:0] After hent_rst, hsync Wilf\*\ﬁt after ‘\’kks}trt" pixels
21h 0 R/W | 3:0 |hsstrt[11:8]
7:4 Reserved
22h | 20h R/W | 7:0 |hsend[7:0] /@\hcnt_(st(h/sy//(cﬂl redef after “hsend” pixels
23h 0 R/W | 3:0 |hsend[11:8] TUT
7:4 Reserved
24h 0 R/W | 7:0 |vsstrt[7:0] At nﬁQWbe set after “Vsstrt” lines
oo | O | RW | 30 |vsstpp:g] [ ;‘ew\
7:4 Reserved
26h | 03h | R/W | 7:0 &sénd 7(6]\ AW?\/VSWC will be reset after “vsend” lines
p7n 0 | RMW | 30 s 18]\
7:4 Reserved
2ch| B4h | RwW | 7.0 [MBI[KO] '\ iﬁtal of pixels per line
oon |06 | RIW | 3o htotallLDX]
g Reserved
2Eh | 06h R/)N\] /7:0 \@?&\I[?:O]\/ Total of lines per frame
orn L 01h [ RANJ\3:0 [vtotalN1:]
\7\;4 Reserved
30h I;éﬁ RM \ﬂ)\ hdisps[7:0] Data enable start point (H direction)
a1n LA0Ph | RWN 3Q Yhdisps11:8]
[ \ | 747 Reserved
\Qéh \76\h R/V)ll 7:0 |hdispe[7:0] Data enable end point (H direction)
33h 86\ BAN/| 3:0 |hdispe[11:8]
LA 74 Reserved
34h ¢Ch R/W | 7:0 |vdisps[7:0] Data enable start point (V direction)
3sh Jo RW | 3:0 |vdisps[11:8]
/ 7:4 Reserved
' 36h ¥ FCh R/W | 7:0 |vdispe[7:0] Data enable end point (V direction)
% 0 R/W | 3:0 |vdispe[11:8]
7:4 Reserved
38h | FFh R/W | 7:0 |hmasks[7:0] Mask region start (H direction)
39h F R/W | 3:0 |hmasks[11:8]
7:4 Reserved
3Ah 0 R/W | 7:0 |hmaske[7:0] Mask region end (H direction)
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0 R/W | 3:0 |hmaske[11:8]
7:4 Reserved

3Ch | FFh R/W | 7:0 |vmasks[7:0] Mask region start (V direction)
F R/W | 3:0 |vmasks[11:8]

3Bh

3Dh
7:4 Reserved
3Eh 0 R/W | 7:0 |vmaske[7:0] Mask region end (V direction) \
3Eh 0 R/W | 3:0 |vmaske[11:8]
7:4 Reserved
4.2.3. Resolution Detect m
Page 0x01h <> /\
Index | Default | R/W Bit Name Description
40h 0 R 7:0 |hsync_hi[7:0] Pulse width of hsync, unit = &ém/?od\\ k&/
41h 0 R 2:0 |hsync_hi[10:8]
0 7:3 Reserved
42h 0 R 7:0 |hsync_freq[7:0] Period of Hsync, unit = sy; cIock\\A\)
43h 0 R 3:0 |hsync_freq[11:8] /{eﬂ\
0 7:4 Reserved
44h 0 R 7:0 |vsync_hi[7:0] Pulse width of Vser\i\t: Iine\>
45h 0 R 2:0 |vsync_hi[10:8]
0 7:3 Reserved
46h 0 R 7:0 |vsync_freq[7:0] ,Perlod o( ({ W- Ilnﬁ\>
47h 0 3:0 |vsync_freq[11:8] <
0 7:4 Reserved
48h 0 R 7:0 |res_vtotal[7:0] Fota fWer frame.
49h 0 R 7:0 res_vtotal[15:8]/ /1
4AN 0 R 3:0 resk(/tbgal[lg:lb] ( /_\
0 7:4 Reserved
0 7:6 Reserved
0 R 5 |xesMOghl_dvel IrﬁTc/a)e(current Field
0 R 4 %ﬁ\rlac\\ 1: interlace
0: progressive
0 R /'\ es_vs_n N/|1: vs pol negative
4Bh /-\ 0: vs pol positive
0 Iz\/ ( 2 K}f_n@gﬁpol 1: hs pol negative
0: hs pol positive
0 R K res)@?nc_loss 1: vent greater than range
N 0: vent within range
/ \{{> res_hsync_loss 1: hent greater then range
0: hent within range
7P$h \ b R) 7:0 |htotl_rb[7:0] Total pixels per line. Unit = input clock.
\L{Dh \O\ | B// 3:0 |htotal_rb[11:8]
N | 14 Reserved

4.2 A./ Active Region Detect

age 0x01lh
Index | Default | R/W Bit Name Description
50h 10h R/W | 7:0 |r_thres[7:0] Active region R threshold
51h 10h R/W | 7:0 |g_thres[7:0] Active region G threshold
52h 10h R/W | 7:0 |b_thres[7:0] Active region B threshold
53h 0 R/W | 7:0 |h_thres[7:0] H start of detect region
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54h 0 R/W | 7:0 |v_thres[7:0] V start of detect region
55h R 7:0 (x1min[7:0] Active region H min
56h R 3:0 [x1min[11:8]
7:4 Reserved
57h R 7:0 [xImax[7:0] Active region H max
58h R 3:0 |x1max[11:8] <\
7:4 Reserved
59h R 7:0 |ylmin[7:0] Active region V min \\
5AN R 3:0 |ylmin[11:8] P
7:4 Reserved
5Bh R 7:0 |ylmax[7:0] Active region V max /( / \ >
5Ch R 3:0 |ylmax[11:8] <> /\
7:4 Reserved
76h | FFh R/W | 7:0 |hmax_thresh[7:0] |H end of detect region &\? \\ K&//
77h Fh R/W | 3:0 |hmax_thresh11:8]
7:4 Reserved
78h | FFh R/W | 7:0 |vmax_thresh[7:0] |V end of detect region \\A\)
79h Fh R/W | 3:0 |vmax_thresh11:8] ////—\\\
7:4 Reserved ) \\<:>
4.2.5. Auto White Balance /->\
Page 0x01h A\ A\
Index | Default | R/W Bit Name Description
62h 0 RW | 7:0 |awb_hstr[7:0] rt\{gi fokawB/
63h 0 R/W | 2:0 |awb_hstr[10:8] /]~
0 7:3 Reserved
64h | 0 | RW | 7:0 |ail ¥étrf7:0] | |V start |i7e /@AWB
esn 0 | RW | 2:0 av(b_ys{ql‘&;za]\\
0 7:3 Reserved
66h | 0 [RW | 7:0 |atwb \end[AQ]\ |V end line for AWB
67n L0 [ RW [ 2:0 [adb\veqd[10:§]
0 A3 Reserved
70h 0 RIW / 70\aW_heNd[R0] |H end point for AWB
21 L0 [ RN[(2:0 [awb\hendi20:8]
0 \ \7:3 Reserved
0 K6 Reserved
/6 R\ \5\ awb_done AWB done
/ {If RNV 23\ awb_en AWB enable
§2h \ R 3:2 |awb_data_type |00 : min value
01 : max value
1x : capture value (the point at awb_hstr and awb_vstr)
1:0 Reserved
73h \0 R 7:0 |awb_data r Auto white balance data R
7%} m R 7:0 |awb_data g Auto white balance data G
75h /0 R 7:0 |awb_data b Auto white balance data B
4.2.6. Interrupt and region_mode setting
Page 0x01h
Index | Default | R/W Bit Name Description
80h 0 7:6 Reserved
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0 R 5 |int_flag_vsync |Interrupt flag of Vsync
0 R 4 lint_flag_timing |Interrupt flag of timing change
0 R/W 3 |region_mode Active region de selector
0 : use threshold
1 : use active_de(sel from sync_sel[2:1]) R
0 R/W 2 |int_v_edge 0 : interrupt at rising edge of vsync a\
1 :interrupt t of vsync at falling edge of vsync
0 R/W 1 |int_en_vsync Enable vsync interrupt \ \
0 R/W 0 |int_en_timing Enable timing interrupt \ \
RIW | 7:3 Reserved
81h 0 RIW 2 [clr_vsync_int Clear the int from vsync // 3 \ \
0 RIW 1 |clr_timing_int  |Clear the int from timing change inter(ﬁb; / ( //\ \
0 RIW 0 |[cIr_extr_vs_flag |Clear the extr vs indicator v A \V // ) . >
82h 0 R/W | 7:4 |h_diff When resolution detect H changé\xal;i %éer\thar(w
trigger int_flag_timing
0 R/W | 3:.0 |v_diff When resolution detect V change%;a\hk\biggixt n\gdj-ﬂ/will
trigger int_flag_timing
N
4.3. Scaler
4.3.1. Scaler control
Page 0x03h A ﬁ ”
Index | Default | R/W Bit Name Description
00h 1 RW | 7 [scaler_ctl[7] \'[lr?\ng repdr
0 R/W 6 |scaler_ctl[6] %W
” al
1 R/W 5 scg\l(r_\gtl[S] { Enabhg d\\wn scaling
0 RIW 4 ;6@&3}{0&[\4] \ \ Enable\byﬁgss pixel when down scaling
0 R/W 3 scéleg_é(l[é}\ \ Enabl;’tf(}ﬁzontal non-linear scaling of up scaler
0 RIW 2 céféQctlB{] \ \Eﬁéﬁly/ﬁorizontal non-linear scaling of down scaler
0 R/W 1 lex ctl[1 0: Enable de_interlace start at odd field
é;\\ I\\ 1: Enable de_interlace start at field
1 R/W ﬁ S\caler&:ﬁ[Q] V' |[Enable de-interlacer
oth| o [Rw go\ \ Enable CRTC2
0 RMN ( 6 éxt_\l\s v ext_hs_en
0 R/\N\ \ 5 exﬁvsﬁ ext_vs_en
1L T RW \4\ rev_0dd_even reverse odd/even field
1 /\70\ 3\ |de_ctl 1: use demo_de
/—\R\ 0: use org_de
> ( \ \ 2:0 Reserved
2h |\ \ | rRw ] 75 Reserved
\Q \_R/IW/ 4 |frame_lock4 Lock before Vsync
-\ 1 L RTW 3 |frame_lock3 Lock after Vsync
\1 R/W 2 |frame_lock2 Eq_htotal lock
/O R/W 1 |frame_lockl Frame lock with ext_hs1
/ 1 R/W 0 |[frame_lock0O Ext_vs1 lock
@ 7:1 Reserved
0 R/W 0 |pwr_dn RAM Power down

4.3.2. Scaling Coefficient
Page 0x03h
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Index | Default | R/W Bit Name Description
04h | 23h R/W | 7:3 Reserved
2:0 |hs_ns_silt H Non_linear scaling step Size
00: 1/32
01:1/64
02:1/128
03:1/256
04:1/512
05:1/1024
06:1/2048
07:1/4096 T\
05h | 08h R/W | 7:0 Reserved
o6h | 0O RW | 7 |FIX HDWN_COEF |0:original c1[23:16] Q U /A x N
lfixed c1[31:24] A .
R/W | 6:3 Reserved
0 RIW 2 |skip_mode For v down scaler over \ V) \ \ \ \//
0l1b | RIW | 1:0 |qubic_ctl Scaling coefficient select C@\/
00:a=-0.2
01:a=-0.6
10:a=-1.0 /\
11:a=-2.0 A
07h 7:3 Reserved
16h R/W | 2:0 |pattern _select 000: bypass \% \)
olox (register 35h, 36h and 37h)

/—:bll lo
4.3.3. Offset Setting@%@@}
Page 0x03h

Index | Default | R/W Bit Name Description
08h | 2Eh [ RW | 7:0 W& NffSetl [7:8] \ |Deinterlace odd vsync offset
09h RIW | 20ys offgety[9:8] \/
g Reserved
OAh | 2Eh R/W\] { 7:0 _N'fseté\[/:O] Deinterlace even vsync offset
0Bh RN [\1:0 |vs\oftset2[9:8]
K2 Reserved
0Ch Z,E'I),—\RN\( \76\ hs_offset1[7:0] Deinterlace odd Hsync offset
ooh | // | R\ 19 Mhs_offset1[9:8]
( ( \ 7:2 Reserved
R/\M 7:0 |hs_offset2 [7:0] Deinterlace even Hsync offset
1:0 |hs_offset2[9:8]
7:2 Reserved

~0th | \8oo
oFh | 20bN\] RAY/
A\
4.3.4./ Output Timing Settings of Scaler

gg’0x03h
Index | Default | R/W Bit Name Description
10h | 0Oh R/W | 7:0 |panel_htotal[7:0] |[Total pixels per line of panel.
11h 4h R/W | 1:0 |panel _htotal[9:8]
7:2 Reserved
12h | OCh R/W | 7:0 |panel_hswdth [7:0]|Hsync pulse width of panel.
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13h Oh R/W | 1:0 |panel _hswdth[9:8]
7:2 Reserved

14h | 20h R/W | 7:0 |panel _hdisps [7:0]|Horizontal display start, for line buffer read.
15h Oh R/W | 1.0 |panel _hdisps [9:8]

7:2 Reserved
16h | 40h R/W | 7:0 |panel _hdispe[7:0] [Horizontal display end, for line buffer read. \\
17h 3h R/W | 1:0 |panel _hdispe [9:8]

7:2 Reserved
18h | 36h R/W | 7:0 |panel_hwins [7:0] [Horizontal start for demo or pipeline DE \
19h | Oh | RW | 1.0 [panel hwins [9:8] [\\

7:2 Reserved >
1Ah | 56h R/W | 7:0 |panel _hwine [7:0] [Horizontal end for demo or pipeline\Dﬁ U // > />
1Bh | 3h R/W | 1:0 |panel _hwine [9:8] A A\

7:2 Reserved

Page 0x03h %/\< \\\/
Index | Default | R/W Bit Name Description
20h | 74h | RIW | 7:0 |panel_vtotal[7:0] |Total lines of Scaler ougydu w "
21n| 2h | RW | 1.0 |panel vtotal[9:8] ,\/{{ /L\\
7:2 Reserved

22h | 03h R/W | 7:0 |panel_vswdth [7:0]|Vsync pulse width of |¢ routpu}\)
23h Oh R/W | 1:0 |panel_vswdth[9:8]

7:2 Reserved
24h | 07h R/W | 7:0 |panel_vdisps [7:(( ertical(dth r lindbuffer read.
25h Oh R/W | 1:0 |panel_vdisps [9:8] ﬁ

7:2 Reserved

26h | 5Fh R/W | 7:0 panel_vdispe[?;b]'/ 'céﬁs ay engy’for line buffer read.
27h | 2h [ RW | 1:0 |panet\dispe [f:d] \

7:2 Reserved

28h 07 R/W | 7:0 pqﬁel_v@ik [7:\Q] Wt for demo or pipeline DE
29h | oh [ RW | 1:0 lpahefwis)9:8N_

7:2 Reserved

2Ah | 5Fh | R/IW | 7:0 Mrﬁe\l_\wine RO]\ Vertical end for demo or pipeline DE

2Bh | 2h | RIW | a0 jpanel\wipe [9:8)

Reserved
\ V.
4.3.5. Test Pattérn Senings of Scaler
Page 0x03b——~_
Index | Default | R/W Bit Name Description

30h (O(dh R%Q/ 7Q Jcrtc2_h_size [7:0] |For test pattern

Display H size

\3’1h \ \ R/\M 1:0 |crtc2_h_size [9:8]
NN /| 72 Reserved
32h /QC\I’T\_,RNV 7:0 |grep_width [7:0] |For test pattern 03: define H grep width
33h ¢Oh R/W | 7:0 |pat_v_width [7:0] |For test pattern 07: define color & gray bar V width
34h || | R/W | 1:0 [pat_v_width [9:8]
/ 7:2 Reserved
_35h / 03h R/W | 7:0 |rgb_pattern [7:0] |User defined color for test pattern
| 36h | 03h R/W | 7:0 |rgb_pattern [7:0] |User defined color for test pattern

37h | 03h R/W | 7:0 |rgb_pattern [7:0] |User defined color for test pattern

4.3.6. Scaling Ratio
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Page 0x03h

Index | Default | R/W Bit Name Description
40h | 99h R/W | 7:0 |h_ratio[7:0] Horizontal scaling ratio.

41h 39h R/W | 6:0 |h_ratio [14:8]

7 Reserved

42h | 33h R/W | 7:0 |v_ratio [7:0] Vertical scaling ratio.
43h 03h R/W | 6:0 |v_ratio [14:8]

7 Reserved
44h R/W | 7:0 |dh_ratio [7:0] Horizontal down scaling ratio. \
45h R/W | 6:0 |dh_ratio [14:8] i\\

7 Reserved
46h RIW | 7:0 |dh_x_ratio [7:0] O (L /2/\ \.
47h RIW | 7:0 |dh_x_ratio [15:8] N A YV /) N

Up scaling ratio setting:

H_size
h ratio=—— """ x16384
H_Siz€pg
V _size
v_ratio=——"" 16384
_SZ€g
Down scaling ratio setting:
dh_ratio=
4.3.7. |Scaler
Pa 03h
Index | Default | R/W Bit Name Description
28h 07h R/W | 7:0 |non _hstrt [7:0] Non_linear H scaler start
49h 0 R/W | 2:0 |non _hstrt [9:8]
7:3 Reserved
4Ah | 07h R/W | 7:0 |non _hend [7:0] Non_linear H scaler end

Copyrightd 2007 Weltrend Semiconductor, Inc. All Rights Reserved.
Weltrend reserves right to modify all information contained in this document without notice.
-44 -



WT8871S-C/WT8871S-E

Video Display Controller for Analog
Small Size LCD Display System

Weltrend

4Bh 0 R/W | 2:0 |non _hend [9:8]
7:3 Reserved
R 7:6 |overlap The data must be 10
50h R 5:4 |even_overlap The data must be 00
R 3:2 |odd_overlap The data must be 00 A
R 1:0 |overlap The data must be 00 \ \

4.4. Luminance and Chrominance Adjustment

4.4.1. Black/White Stretch
Page 0xOAh (\ A <\
Index | Default | R/W Bit Name Description
00h 00 7.6 Reserved
0 RIW 0 |bw_en Black/white stretch enable \ \ \ )
0lh | 08h | R/W | 7:0 |xfr_8 The luminance value after,B'\AL_QréQh wﬁe‘n\wﬁbutv: 8
02h | 10h | R/IW | 7:0 |xfr_16 The luminance value aﬁ.q( Wv_st}ech\whewirﬁ)ut =16
03h | 18h | R/IW | 7:0 |xfr_24 The luminance value a‘f{e‘r &W_strebtl \?vhen y input = 24
04h | 20h R/W | 7:0 |xfr_32 The luminance value aftér\B\Q/_strech\Qﬁen y input = 32
05h | 40h | R/IW | 7:0 |xfir_64 The Iuminanc,e’ﬁlue\aﬁerkw&strech when y input = 64
06h | 60h | RIW | 7:0 |xfr_96 The Iuminar,rée/valu@aﬁér B\)\(_étJech when y input = 96
07h | AOh | R/W | 7:0 |xfr_160 ‘I{ﬁ(—:\{uminahc{a vaddtyéﬁ\efﬁwis/trech when y input = 160
08h | COh | RIW | 7:0 |xfr 192 Tﬁ&; Ibf\ninaklcé/@}ﬁe aft}a BW strech when y input = 192
09h | EOh | RIW | 7:0 |xfr_224 Tpe)um\gan\;e \f@ue,aﬁg/BW strech when y input = 224
OAh | E8h | RIW | 7:0 |xfr_232 Mn\&nce\x@e/aff(er BW_strech when y input = 232
OBh | FOh | RIW | 7:0 |xfr zﬁx / 'fhe Ium}\arke value after BW_strech when y input = 240
OCh| F8h | RW | 7.0 ﬁ{jﬁfé \ "\he Iuminé}ncéwalue after BW_strech when y input = 248

A\ N
N
Note : must follow the rule bel \r\r—j
xfr_248 2 xfr_240 = xfr_232 = xjr_2&4 = xf\ 192 = Xfr—160 = xfr_96 = xfr_64 =xfr_32 = xfr_24 = xfr_16 = xfr_8
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255
xfr_248
xfr_240
xfr_232

xfr_224
xfr_192

xfr_160

xfr_96

xfr_64

xfr_32
xfr_24
xfr_16
xfr_8

putY’

f) Input Y
8 16 24 32 64 //A W 224 232 240 248 255

4.4.2. Brightness

Page Ox0A
Index | Default | R/W Bit Name Description
0 RIW |/ itnis_xighed  |Signed bit of brightness
son (\/ /\ 0= add
1 = subtract
00h R/\N\ \6:0 brihqis}offset Brightness value +/- (britnis_offset * 2)
\%

To bypags brightnass,\selthis register to 00h.

S
Index | Default | R/W Bit Name Description
10h || | 7:5 Reserved
/o RW | 4 [div 4 1 = divide sharp_ratio by 4
/ 0 = no operation
0 R/W 3 |div_8 1 = divide sharp_ratio by 8
/ 0 = no operation
0 R/W 2 |div_16 1 = divide sharp_ratio by 16
0 = no operation
0 R/W 1 |overshoot_en 0 = bypass overshoot point
1 = reduce overshoot sharpness ratio according to div_4, div_8
and div_16 settings
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0 R/W 0 |sharp_en 0 = Disable Sharpness
1 = Enable Sharpness
11h 00h R/W | 7:0 |sharp_ratio Sharpness Ratio
00h R/W | 7:0 |shrp_noise_thresh [Noise detected threshold
12h 00h : disable noise detection
others : value of noise threshold
4.4.4. Hue
Page 0x0Ah T\
Index | Default | R/W Bit Name Description
20h [ 00h [ RMW | 7:0 [cOX[7:0] hue cos® coefficient. Q U
4h RIW | 3:0 |cOx[11:8] cOx[11]: sign
21h cOx[10]: integt_ar (\/\ <\ O
c0x[9:0]: fraction
7:4 Reserved
22h | 00h | RW | 7:0 [c1x[7:0] hue sin@ coefficient. \>
Oh | RMW | 3:0 [c1x[11:8] CiX[ié]: si?n
c1x[10]: integer
23h clx%9:g]: fra(gcion . &\\
7:4 Reserved
24h 00h | RIW 7 |hue_en hue enable \ \ \ >
6:0 Reserved
Degree Setting Table <\ ( : /
degree | cosd sin@ | degree | cosH sin@
0’ 400h 000h -0° BAch _|
1° 400h 012h/\ -1°[ [ 400n\ |\ feeh
2 3ffh 0Ny -2 | 3fth \| \dch
3 3ffh g3gh [« \3° \ ]\ 3fth J[Ncah
4 3fdh D4R A \ X gfdh” [/ boh
5° 3fch 059h No°\ [N\3Bfch” | fa7h
6° 3fah Q6bh -X 3fah f95h
7° 3fgh 07dh\, -7\ 3f8h 83h
8° 3f6 8gth \-8 M 3f6h f71h
9° 3f3h TN\0arh [\ X° 3f3h f60h
10° Ao o2k | \0° 3foh f4eh
11° RedR 0c3h -11° 3edh f3dh
12° 3d%ah\ | 0dsi\Ag -12° 3eah f2bh
ebR 0e6h -13° 3e6h flah
/14 TN\382h\ |\ 0f8h -14° 3e2h f08h
[ {5° gdyh  N109h -15° 3ddh ef7h
4.4.5. S\atuuz n
Pag 0Ah
Index | Default | R/W Bit Name Description
poh 7:6 Reserved
}5{( R/W | 5.0 |sat_coef[5:0] |saturation coefficient
/ sat_coef[5]: integer
sat_coef[4:0]: fraction
0 R/W 7 |sat_en 1= saturation enable
26h 0= saturation disable
6:0 Reserved
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coeff. value coeff. value
1.0 20h 1.5 30h
1.1 23h 1.6 33h
1.2 26h 1.7 36h
1.3 2ah 1.8 3ah
1.4 2dh 1.9 3dh

A

4.4.6. Color Space Conversion
Page 0xOAh
Index | Default | R/W Bit Name Description
0 RW | 7 |[cscb_en 1: Enable color space conversi &\ ( U/V
0: Bypass color space convers&&/\
50h 6:1 Reserved
0 R/W 0 |hdtv_sel 1: HDTV conversion (BT.709) \/\\ \X
0: SDTV conversion (BT.601~
0 RIW | 7:4 Reserved
3:0 |bca_demo_en demo enable: &x A
51h bit-3: black/white §tretch
bit-2: sharpness
bit-1: hue
bit-0: sa,t{,aa—e(\
52h 0 R/W | 7:0 |bca_demo_st[7:0[BCA dery{o/étart,{cyﬁt/{roﬁ\lj\,s, it is 16 times of pixel count
53h | 1Dh | R/IW | 7:0 |bca_demo_spl[7: B\QA derho\stpﬁy&)uﬁt ﬁom HS, it is 16 times of pixel count
\%
4.5. OSD <>
4.5.1. OSD Display Wi doQ\
Page 0x0Ch
Index | Default | R/W Bit Name Description
00h | 00h [ RW [ 7.0 JosdO\h8[7:0] \ ) |OSD window0 Horizontal Start position
0th | ooh | RIW [/2:0 [dsdo_he[1Q:8] ~
02h | 00h | R/W 0 QSHQ_VSR:O} OSD windowO Vertical Start position
03h | 00H | RAVY[| 1:0 |oSdO\vs[9:8]
04h | OOH RN\)\ \5:0 osdQF}_no[S:O] OSD window0 Row numbers
05h | 0o TRAV \6XQ |o0sd0_c_no[6:0] OSD window0 Character numbers each row
/ \Z 0sd0_en OSD windowO display enable
/ b R/W 6V"|0sd0_fd OSD windowO fade in/out function enable
> Ky 5:4 |osdO_alpha[1:0] OSD windowO display alpha blending
00= OSD only
/ 01=0SD 3/4
10=OSD 2/4
/\ 11=0SD 1/4
0 R/W | 3:2 |osd0_hx[1:0] OSD windowO character high magnify
06h 00= 1X(18 scan lines)
/ 01= 2X(36 scan lines)
/ 10= 3X(54 scan lines)
11=4X(72 scan lines)
0 1:0 |osdO_wx[1:0] OSD windowO character width magnify
00= 1X(12 pixels)
01= 2X(24 pixels)
10= 3X(36 pixels)
11= 4X(48 pixels)
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4.5.2. OSD Display window 1

Page 0x0Ch
Index | Default | R/W Bit Name Description
08h | 00h | RMW | 7:0 [osdl_hs[7:0] OSD window1 Horizontal Start position \\
09h | 00h R/W | 2:0 |osdl_hs[10:8]
0OAh | 00h R/W | 7:0 |osdl_vs[7:0] OSD windowl Vertical Start position \\
OBh | 00h R/W | 1.0 |osdl_vs[9:8] TN\
OCh| 00h | R/W | 5:0 |osdl r_no[5:0] OSD windowl Row numbers //\ \ \
ODh | 00h | R/W | 6:0 |osdl_c_no[6:0] OSD window1 Character numbers ,e»a\ch row / / / A \
0 RIW 7 |osdl_en OSD windowl display enable // \ \
0 RIW 6 |osdl_fd OSD window1 fade in/out function enqkﬁe\ V
0 R/W | 5:4 |osdl_alpha[1:0] OSD windowl display alpha mu
00= OSD only
01=0SD 3/4
10=OSD 2/4
11=0SD 1/4
0 R/W | 3:2 |osdl_hx[1:0 OSD windowl characjerfigimagni
OEh -l 00= 1X(18 scan |m<N\/
01= 2X(36 scan lings)
10= 3X(54 scan line
11= 4X(72,stf—‘hmas)
0 R/W | 1:0 |osdl wx[1:0] w magnlfy
4.5.3. OSD Fade in/ x Q}
Page 0xOCh
Index | Default | R/W Bit Name Description
OFh| ooh [RW | 0 [tD ysthde \ \ |Load OSD DE counter to start fade infout function (0—1)
10h | 00h | RIW /ﬁ\@\sd_d\s\_ﬁs\ 7:0] V' |OSD DataMaskEnable Horizontal Start position
11h | ooh | Rw [ Z:0\osq de \is[N0:8]
12h | 00h R/lg(/\j ( 7:0 bﬁd}Qe_véﬁ:O] OSD DataMaskEnable Vertical Start position
13h | ooh | RMX | \1:0 |os¥ d¥ vs[9:8]
14h | 00b—TRW ‘)\Q osd_\de_he[7:0] OSD DataMaskEnable Horizontal End position
15h | @O TRMNA | R:0\ |osd_de_he[10:8]
16h /Oﬁh R7\(\/ 7\1/ osd_de_ve[7:0] OSD DataMaskEnable Vertical End position
Dizh [ [obh | R osd_de_ve[9:8]
~ \G\-R//\ﬂ(/ 7 inc_hs 1 =osd_de_hs add cnt_hs per frame
18h 0 = osd_de_hs subtract cnt_hs per frame
PON LRW | 6:0 cnt_hs[6:0] OSD DataMaskEnable Horizontal Start counter
)O R/W 7 |inc_vs 1 = osd_de_vs add cnt_vs per frame
19h 0 = osd_de_vs subtract cnt_vs per frame
/OOh R/W | 6:0 |cnt_vs[6:0] OSD DataMaskEnable Vertical Start counter
0 R/W 7 |inc_he 1 =osd_de_he add cnt_he per frame
,]A{ 0 = osd_de_he subtract cnt_he per frame
00h R/W | 6:0 |cnt_he[6:0] OSD DataMaskEnable Horizontal End counter
0 R/W 7 |inc_ve 1 = osd_de_ve add cnt_ve per frame
1Bh 0 = osd_de_ve subtract cnt_ve perh frame
00h R/W | 6:0 |cnt_ve[6:0] OSD DataMaskEnable Vertical End counter
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4.5.4. OSD Blinking
Page 0x0Ch

Index | Default | R/W Bit Name

Oh R/W | 7:4 |BP[3:0]

1Ch

BP[2] =1 : 64 frames
BP[1] =1: 32 frames
BP[0] =1 : 16 frames

oh |RW | 3.0 [BD[3:0]

Description
Blinking ON duty

BD[3]=1:1/2 blinking period
BD[2] =1:1/4 blinking period
BD[1] =1:1/8 blinking period

Blinking period (Unit : frame)
BD[0] = 1 : 1/16 blinking period <> /\

455. OSD RAM/ROM control

BP[3] =1: 128 frames

Page 0x0Ch
Index | Default | R/W Bit Name Descrlptlon
0 RIW 7 [rom_bank Font ROM bank selec/’ /N \
0 RIW 6 |udf_ram_clr Clear UDF RAM, qd‘ﬂle(hlgh \ \
0 RIW 5 |dsp_ram_clr Clear DSP RAM, abq've\high \ \
1Dh 0 RIW 4 |clut_ram_clr Clear CLUT RAM, ac}i\/e\h\igh v
0 RIW 3 |rom_pd Font ROMpewe( d\Oyvn,\ac\ti\/e high
0 RIW 2 |udf_ram _pd /\UDF R/ N}/powle(go/ﬂ a}}t\iyé high
0 RIW 1 |dsp_ram _pd SP R \M pyaﬁ/,e(doﬁ/d active high
0 R/W 0 |clut_ram _pd CI§QT Mp6wer dO\ﬁn active high
4.5.6. OSD Display Wlndow Ind
Page 0x0Ch ?/\
Index | Default | R/W Bit Name Description
20h [ 00h [ RW [ 7:0 |dspOAnxiz:0f \ indow0 Index Address
21h | ooh | RW | 0 [dspOsnx[8\ \
22h | 00h | RW | 7:0 ﬁ;p@_\qx[?.o}\ \ Dlsplay Windowl Index Address
23h | o0oh | R/W | 0 ldspI\in§8] \ )
4.5.7. User-défined Fant Index
Page 0x0Ch
Index | Default | R/W Bit Name Description
24h [ 0 RW\| X0 \Judfl_inx[7:0] User define 1-bit color font Index Address
25h | [0ph | RAW | 2:0”|udf1_inx[10:8]
Z%h \O h RW 7:0 |udf2_inx[7:0] User define 2-bit color font Index Address
27h | QO | Ro/| 2:0 [udf2_inx[10:8]
4.5.8. /|OSD Shadow/Border
Page Ox0Ch
Index | Default | R/W Bit Name Description
00h R/W 7 |char_tran_en 1= Enable character transparent
28h R/W 6 |char _bbr_md 1= Shadow mode
0= Border mode
R/W | 5:0 |char _bdr_bg[5:0] OSD ROM font character border’s color
29h 7:5 Reserved
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RIW 4 |osdO_ bdr_md OSD display window0 border mode; “0” Border, “1” Shadow
00h R/W | 3:0 |osdO_ bdr_w[3:0] OSD display window0 border width; “0000” disable
2AN 7:6 Reserved
00h R/W | 5:0 |osdO_bdr bg[5:0] |OSD display windowO border’s color
7:5 Reserved
2Bh 0 R/W 4 |osdl_bdr_md OSD display window1 border mode; “0” Border, "1\Sﬁz§dow
0 R/W | 3:0 |osdl_ bdr_w[3:0] OSD display window1 border width; “0000” disable \ \
oCh 7:6 Reserved
00h R/W | 5:0 |osdl_bdr_bg[5:0] |OSD display windowl border’s color
4.5.9. External OSD ms
Page 0x0Ch A /\
Index | Default | R/W Bit Name Description
7 Reserved
0 RIW 6 |ext_osd_en 1= enable external OSD \/\ \ \ \
0 RIW 5 |ext_osd_sel 0= external OSD is from-¥R[6: O]\ \ \ )
2Dh 0 RIW 4 |ext_osd _int Enable external OSszerﬂglnpu\t\ \/5
0 R/W 3 |[fast_bnk_pol polarity of Fast bjadkyﬁg
0 RIW 2 |int_pol polarity of Intens‘w \ \ \
0 R/W 1 |hv_pol polarity of H/V synb\obtput \/
0 RIW 0 |[clk_pol poIarity,eff’/PQ%qtph( \
4.5.10. OSD Background Windo
OSD Background Window
Page 0x0Ch /~ N\
Index | Default | R/W Bit Name Description
30h [ 00h [ RW [ 7.0 [g€ddWinQ,hs[A0) [0SO Bagkground window Horizontal Start position
aip L0 [ RW [ 2:0 [osd wirfQ hs[18N ? /\>
7:3 Reserved
32h | 00h | R/W | 7:0 p}sg_NnO_v%{qu OSD Background window Vertical Start position
a3p 00N [ RW [ 1:0 [08d\WihQ_vs[g]
A2 ) Reserved
34h | 00h R/W ﬂ:”f)\oécl_wirk{_hq[?:O] OSD Background window Horizontal End position
asp |0 | RAEN[[2:0 [0gd\in0 ¥e[10:8]
\J\7:3 Reserved
36h | 00b—TRW 7\0 osdjﬁinO_ve[?:O] OSD Background window Vertical End position
37h /6 \RIW\ \16\ osd_win0_ve[9:8]
/ / \ 7?2) Reserved
> \ K R/V) 7 |osd_winQ_tran Background window transparent when character BG is
transparent
N0 N RMW/| 6 |osd_winO_en Enable Background window
38h o~—RW | 50 [osd win0_bg[5:0] Background window color index
R[7:0] = { bit[5:4], bit[5:4], bit[5:4], bit[5:4] }
G[7:0] = { bit[3:2], bit[3:2], bit[3:2], bit[3:2] }
B[7:0] = { bit[1:0], bit[1:0], bit[1:0], bit[1:0] }
@ge/OXOCh
Index | Default | R/W Bit Name Description
3Ah | 00h R/W | 7:0 |osdO_bg r[7:0] OSD display window0 background color R setting.
3Bh | 00h R/W | 7:0 |osd0_bg_g[7:0] OSD display window0 background color G setting.
3Ch | 00h R/W | 7:0 |osd0_bg b[7:0] OSD display window0 background color B setting.
3Dh | 00h R/W | 7:0 |osdl_bg_r[7:0] OSD display window1 background color R setting.
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3Eh | 00h R/W | 7:0 |osdl_bg_g[7:0] OSD display window1 background color G setting.
3Fh | 00h R/W | 7:0 |osdl_bg b[7:0] OSD display window1 background color B setting.

bit[7] : 1 = Enable OSD display window background gradual color
bit[6] : 1= decrement color, 0= increment color
bit[5:4] :
00 = no inc./dec.
01 = inc/dec “2" every character
10 = inc/dec “4” every character
11 =inc/dec “6” every character
bit[3:0] : OSD display window background initial color
display window background color initial value = { bit[3], bit[3], bit[2], bit[2], bit[1], bi@ bit[0], {bitfO]

4.6. TCON
Universal Type TCON setting

4.6.1. Universal Type TCON Settings

Page 0x0ODh
Index | Default | R/W Bit Name Description

00h | 00h R/W | 7:0 |tconA _hs[7:0]

A |TCONAHorizont outb@arposition
o1p 000 | RW [ 2:0 [tconA _hs[10:8] Q (\

7:3 Reserved

02h | ooh | RW | 7:0 [tconA_hwi7:0] Q\N Orizofita! output width

oan 000 | R [ 20 iconpatwiro:sf [/
7:3 Reserved

04h | 00h R/W | 7:0 tc{nA__\é[%Q] \ \ Igd Vertical output star position
osn 000 [ RAW [ 10 heoAusiae N\
7:2 Reserved

o6h | ooh [ Rw | 7,0 [tconA Ww[7:01\ > |TCONA Vertical output width*

0 R/W //-\EB?A}% “0” toggle follow active

“1” toggle follow vcnt bit0

0 RM 6 t(ﬁ@ctlw] “0” Reset toggle at Vsync falling edge
“1” Reset toggle at Vsync rising edge
M\ 5\ |[tconA_ ctl[5] 0: Enable vertical component
/—\i 1: Disable vertical component
R 4 tconA_ ctl[4] 0: Enable horizontal component
Zh 1: Disable horizontal component

\ﬂ 3:2 |tconA_ ctl [3:2] 11: TCONA, 1'b0 alternation each frame
10: TCONA OR 1'b0
01: TCONA AND 1'b0

00: TCONA
/ 0 R/W 1 |tconA_ ctl[1] 0: Output toggle disable
/ 1: Output toggle enable
0 R/W 0 |tconA_ ctl[0] 0: Output negative polarity

1: Output positive polarity

Page 0x0Dh
|Index| Default| R/W | Bit | Name | Description
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08h | 00h R/W | 7:0 |tconB _hs[7:0] TCONB Horizontal output star position
09h 00h R/W | 2:0 |tconB _hs[10:8]
7:3 Reserved
OAh | 00h R/W | 7:0 |tconB_hw[7:0] TCONB Horizontal output width
ogn | 000 | RW [ 20 [tcon8_hwi10:8] A\
7:3 Reserved
OCh | 00h R/W | 7:0 |tconB_vs[7:0] TCONB Vertical output star position \
oDh 00h R/W | 1.0 |tconB_vs[9:8] T\
7:2 Reserved
oEh | ooh | RW | 7:0 [tconB_ww[7:0] TCONB Vertical output width* (\ [ /A\
0 R/W 7 |tconB_ctl[7] “0” toggle follow active \) / / ) /\>
“1" toggle follow vecnt bit0
0 R/W 6 |tconB_ ctl[6] “0” Reset toggle at Vsync fa n %e\\w
“1" Reset toggle at Vsync ri
0 R/W 5 |tconB_ ctl[5] 0: Enable vertical comp \\/\
1: Disable vertical cﬁ
0 R/W 4 |tconB_ ctl[4] 0: Enable horizo O%lq/(mpc)‘ir; NN
OFh 1: Disable horizogtal
0 R/W | 3:2 |[tconB_ ctl [3:2] 11: TCONB Tcoﬁxigatlowch fram
10: TC R XCONA
oL:T B AAND/CO
Noes
o |rRw/| 1 [tconB_cti[] } w ble
bIe
0 R/W 0 |tconB, ctl[0] ( ( 0NO pu\t\negaﬁge polarity
0 1: t positive polarity
Page 0xODh (/\<\ \
Index | Default | R/W Bit Name Description
10h | 00h | R/W | 7:0 @Qc\hswh] \ TCONC Horizontal output star position
11p |00 | RAW 2:0~Jtcon&_Pg[10:8) )
/7 Reserved
12h | ooh | RwN|[7:0 Ponc_hwig] TCONC Horizontal output width
Lo 00N RN | \2:0 [tcon@\wi[10:8]
N Reserved
14h ,C{O}(— \R(W\ \7\:0 tconC_vs[7:0] TCONC Vertical output star position
h /Of)h R/w 1.0” |tconC_vs[9:8]
\53 \ ) 7.2 Reserved
16h b@f\_ﬁﬁv 7:0 [tconC_vw[7:0] TCONC Vertical output width*
17h /\O LRV 7 |tconC_ctl[7] “0” toggle follow active
“1" toggle follow vecnt bit0
/ 0 R/W 6 |tconC_ ctl[6] “0” Reset toggle at Vsync falling edge
/ “1" Reset toggle at Vsync rising edge
/ 0 R/W 5 |tconC_ ctl[5] 0: Enable vertical component
1: Disable vertical component
0 R/W 4 |tconC_ ctl[4] 0: Enable horizontal component
1: Disable horizontal component
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0 R/W | 3:2 |tconC_ ctl [3:2] 11: TCONC, TCONB alternation each fram
10: TCONC ORTCONB
01: TCONC AND TCONB
00: TCONC
0 R/W 1 |tconC_ ctl[1] 0: Output toggle disable
1: Output toggle enable <\
0 R/W 0 [tconC_ ctl[0] 0: Output negative polarity \\
1: Output positive polarity
Page 0xODh ;\\ \
Index | Default | R/W Bit Name Description
18h | 0Oh R/W | 7:0 |tconD _hs[7:0] TCOND Horizontal output star po\xlﬁo \)// )/\>
Lop [00h | RW | 20 [tconD _hs{10:8] AN <\
7:3 Reserved
1Ah | 00h R/W | 7:0 |tconD_hw[7:0] TCOND Horizontal output w@k\\ \X
1Bh 00h R/W | 2:0 |tconD_hw[10:8]
7:3 Reserved
1Ch | 00h R/W | 7:0 |tconD_vs[7:0] TCOND Vertical@pﬁt star\n\s' ion —"
1Dh 00h R/W | 1:0 |tconD_vs[9:8]
7:2 Reserved
1Eh | ooh | RW | 7:0 [tconD_ww[7:0] TCONB yerticsl @Jtpl}t\w\k(th*
0 RW | 7 |tconD_ctl[7] Q xw affy
ow veni bit0
0 R/W 6 |tconD_ ctl[6] /l Q\I;eWsync falling edge
/~ [ ReseNg t Vsync rising edge
0 R/W 5 |tco <_>tl[5] ( ( k‘na le vertical component
A 1. Disable vertical component
0 R/W 4 (tcgn I[)\&_}/n ble horizontal component
1Fh 1: Disable horizontal component
0 R/W | 3:2 [€conD\ ctl [3\.\% 11: TCOND, TCONC alternation each fram
10: TCOND ORTCONC
N 01: TCOND AND TCONC
N /\ o 00: TCOND
0 R \1 tc\%ctl[l} 0: Output toggle disable
1: Output toggle enable
R 0\ [tconD_ ctl[0] 0: Output negative polarity
/@;— \ 1: Output positive polarity
A\
4.6.2. Type TCON Settings
Page\0xPDh
Index | Default | R/W Bit Name Description
20h /OOh R/W | 7:0 |STH_hs[7:0] STH Horizontal output start position
}"{ 00h | R/W | 2:0 |STH_hs[10:8]
7:3 Reserved
22h | O00h | R/W | 7:0 [STH_hw[7:0] STH Horizontal output width
23h | 00h | R/W | 7:0 |OEH_hs[7:0] OEH Horizontal output start position**
24h | 00h | R/\W | 7:0 |OEH_hw7:0] OEH Horizontal output width
25h | 00h | R/W | 7:0 |OEV_hs[7:0] OEV Horizontal output start position
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26h | 00h | R/W | 7:0 |OEV_hw[7:0] OEV Horizontal output width
27h | 00h | R/W | 7:0 |CKV_hs[7:0] CKYV Horizontal output start position
28h | 00h | R/W | 7:0 |CKV_hw[7:0] CKV Horizontal output width
20h 00h | RIW | 2:0 |CKV_hw[10:8]
7:3 Reserved
2Ah | 00h | R/W | 7:0 |STV_vs[7:0] STV Vertical output start position*** \ \
Bh 00h R/W 7 |Q1H_polarity Q1 initial polarity \ \
R/W | 6:0 [Q1H_hs[6:0] Q1(VCOM digital output) Horizontal output staU/stigion’N*
7:3 Reserved
0 R/W 2 |vS_edge_Sel 0 = Reset Q1H at Vsync falling ?
1 = Reset Q1H at Vsync rising edge . .
2Ch | ¢ RW | 1:0 |Q1H_rft_sel 00 = Q1H_RFT same as Q u
01 = Q1H_RFT same as Q
10 = Q1H_RFT same as TCQNB
11 = Q1H_RFT same as TCON
AN
4.6.3. Specific Type TCON Output Selection
Page 0xODh
Index | Default | R/W Bit Name Description
0 |RW] 30 l[tcono_sel[3:0] \>
30h
0 R/W | 7:4 [tconl_sel[3:0] (\
0 | Rw | 30 |tcon2_sel[3:0] \
31h
0 R/W | 7:4 |tcon3_sel[3:0] /A
0 R/W | 3:0 |tcon4,sel[3:0] /
32h
0 | rRw | 74 lconS gelz:0][ |
0 | rw | 30 feofio_sefiso]\ \
33h
0 | rRw | 74 leouzdseNady \_
aan L0 | RW | 3:0 [;9on& sel[3QI\ 11= invert TCONA;
0 RW | 7:4 %&&2'[3:0& \ 1100= invert TCONB;
_ \V4 1101=invert TCONC,;
a5 |0 | RIW /50 Txon10\sey3:0] 1110= invert TCOND;
0 | R [/7:4 Neoni1_seldo] 1111= High;
N \
4.7.
Page QxQEh
Index | Default | R/W Bit Name Description
v 1\ | RM//| 7 |[dac_pd DAC power down control.
00h 0 = normal
<\ 1 = power down
| 6:0 Reserved
/ 7:5 Reserved
/ / 1 R/W 4 |dac_bsel DAC bias current selection
y 0011 | R/W | 3:0 |dac_isel[3:0] Output driving current selection.
0000 : minimum current
11'11 : maximum current
02h 7:4 Reserved
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Oh R/W | 3:0 |dac_dr[3:0] R-channel clock delay select
0000 = minimum delay
11-11 = maximum delay
03h 7:4 Reserved
Oh R/W | 3:0 |dac_dg[3:0] G-channel clock delay select (\
04h 7:4 Reserved
Oh R/W | 3:0 |dac_db[3:0] B-channel clock delay select \ \
7:4 Reserved
Dh R/W | 3:0 |dac_vref[3:0] Output amplitude control.
05h 0000 : 2.7V swing (1.15V ~ 3.85V)
0001 : 2.8V swing (1.10V ~ 3.90V<>
1111 : 4.2V swing (0.4V ~ 46Y) A\ A
4.8. VCOM U
Page OxOEh
Index | Default | R/W Bit Name Description
1 RW | 7 [vcom pd VCOM output power fotn coptrel.  \__~
0 = normal
1 = power down
6:5 Reserved
10h [ 10n R/W | 4:0 |vcom_vsel[4:0] ph udiiéﬁction
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4.9. DC-to-DC
Page 0xOEh
Index | Default | R/W Bit Name Description
20H 1 R/W 7 |OFF2 ON/OFF control of DC-DC2. Set OFF2=1 to turn ofmeCZ.
1 R/W 6 |OFF1 ON/OFF control of DC-DC1. Set OFF1=1 to turn off bc-\&CL
-- - 5-0 |Reserved
21H 0010 R/W | 7-4 |PG_CNT2 Defines power-fail-2 criteria. If there is no switchi ithin e\
counter period, power-fail-2 will be set. /g—\u\
0010 R/W | 3-0 |PG_CNT1 Defines power-fail-1 criteria. If therg,is no svz/?ﬁg/t)lth\ \
counter period, power-fail-1 will b&§ set.
29H . R 7 |PGOOD2 power good status of DCZDC 2 V
0 = power fail
1 = power good
- R 6 |PGooD1 power good status of DC2DC<X/\\ x\/
0 = power fail
1 = power good
- R 5 |OVF2 DC-DC2 over voltagq/ flag \. \ V)
-- R 4 |OVF1 DC-DC1 over voltége {lag
-- - 3-2 |Reserved
0 RW | 1 |BLT2 Enable D2DC2backigh\tuning.
0 RW | o |BLTL _|Enable/OgZDC Pbatklight ing
23H 0 W 7 |pfail2_int_cir & gf;riomﬁﬂpt ofDC-DC-2, generate a falling edge to
0 W 6 |Pfaill int clr %\pg\@e([f;‘ll’%/upt of DC-DC-1, generate a falling edge to
10 RIW | 54 \@
D
10 RIw 3-}/ 1 DC-DC1 reference voltage selection
’\ 00=0.3V
\ 01=0.6V
$ 10 =1.25V
11=25V
ﬁ N?N‘Q 1 |EOV2 DC-DC2 over voltage enable
/0 F}’\W >) EOV1 DC-DC1 over voltage enable
4H 000 / v7-5 DCDCFS2 DC-DC2 clock and frequency selection. SCK=24MHz.
7 000 = SCK/6/16 = 250KHz
\\/ 001 = SCK/4/16 = 375KHz
010 = SCK/3/16 = 500KHz
) 011 = SCK/2/16 = 750KHz
100 = VCK/4/16
101 = VCK/3/16
/ 110 = VCK/2/16
111 = VCK/16
00 RIW | 4.3 |pCcDCDS2 DC-DC2 clock duty cycle selection, generated by 4-bit PWM.
00 = 50% (8/16)
01 =56.25% (9/16)
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10=62.5% (10/16)
11=68.75% (11/16)
-- ~ 2-0 |Reserved
25H 000 RIW | 7.5 |DCDCFS1 DC-DC2 clock and frequency selection. SCK=24MHz.
000 = SCK/6/16 = 250KHz
001 = SCK/4/16 = 375KHz
010 = SCK/3/16 = 500KHz
011 = SCK/2/16 = 750KHz
100 = VCK/4/16
101 = VCK/3/16
110 = VCK/2/16
111 = VCKI/16
00 RIW | 4.3 |pCDCDS1 DC-DC2 clock duty cycle sel cti rated WM
00 = 50% (8/16)
01=56.25% (9/16)
10=625% ( 10/16
11 =68.75% (11/1
-- ~ 2-0 |Reserved

@@“
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4.10. Output Processor

4.10.1. Gain and Offset

Page 0xOBh A\
Index | Default | R/W Bit Name Description
1 R/W 7 |gOx[7] Gain coefficient for data_i[23:16] (red)
: : 0x[7]: integer
00h 0 RIW | 62 1g0x(6:2] 30x%612]: frzgction \\
1:0 Reserved
1 R/W | 7:2 |g1X[7] Gain coefficient for data_i[15:8] (g@n) g / \
: 1x[7]: integer
0th 0 RIW ou(e2] glx%612]: fra?ction A /\ .
1:0 Reserved
1 RIW | 7:2 |g2X[7] Gain coefficient for data_i[7:O§(f\M< \\\\7
: 2X[7]: integer
02h 0 RV g2x(6:2) 32x%612]: fra?ction
1:0 Reserved
0 RIW | 7:0 |bOx[7:0] Offset coefficient fzr\fét — S\ii\\?
03h bOx[7]: sign m
b0x[6:0]: intege'
04h | 0 RW | 7:0 |b1x[7:0] offset coefficient fordate_i[15:8] \ )
05h | 0O RIW | 7:0 |b2x[7:0] offset coefficientiar data \(7:0]
0 R/W 7 |gob_en Gain/?ﬁW \>
1 =engble
06h <\Q: disable m
6:0 Reserved

Formula of gain and offset adju

R'=

B'=

gox *R +
G'= gix*G+
g2x *B +

4.10.2. GammaC

s{gent:
b

Rﬂ n

Q\/

Page 0xOFh
Index | Default | R/W Bit Name Description
0 RW [\ 7 [gma &n Gamma correction enable
0 /W gma\_,p/d Gamma RAM power down
0 = RAM enable
0gh f N\ 1= RAM disable
KK R/y 5V gma_demo_en Gamma function demo enable
0 = mask demo signal from scaler
1 =demo enable
\ / 4.0 Reserved

a RAM address :
e 0x40h : Red gamma table for 00h~FFh

ma_en before R/W gamma RAM

Page 0x42h : Green gamma table for 00h~FFh
Page 0x44h : Blue gamma table for 00h~FFh
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4.10.3. Dithering

Page 0xOFh
Index | Default | R/W Bit Name Description
0 R/W 7 |dith_en 0 = dithering disable
1 = dithering enable A\
0 R/W 6 |dith_pd Dither RAM power down \\
0 = RAM enable
1 = RAM disable
0 R/W 5 |dith_demo_en dither function demo enable
09h 0 = mask demo signal from scaler
1 = demo enable
0 R/W 4  |dith_static static randoming enable U//>/>
0 = random stream is continuous
1 = random stream is reset fgheach ré}tq
3:2 Reserved
0 RIW 1 |difu_en error diffusion dithering enabl@>A \ \ \ ~—
0 RIW 0 |rand_en random dithering enable v\ \ \ \
A\
4.10.4. Output Formatter
Page 0xOFh
Index | Default | R/W Bit Name Description
0 RW | 6 [even_swap bit ordey/Syrapfar yen Rixd| (single pixel mode)
0 R/W 5 |clk_inv clock \Versio
g%ﬁtnge at rising edge
/data nge at falling edge
0 R/W 3 |data_toggle_swit até&cgg“w
lo data toggle for even/odd lines
AN %\g\d al panel data toggle for even/odd lines
0AH RW | 2 %g le_s Ie ti 9)E'P?E\put inversion if q1h ='1'
tput inversion if g1h ='0’
RW | 1 E}i/<lfi\\\‘o/3ﬁlft for 6-bit panel:
output to data[7:2]
1: output to data[5:0]
R/W panel data width:

anle\wigth
0: 8-bit panel
/\ 1: 6-bit panel
(2 [wany 7 panel VS polarity inversion (0: active high)
0BH \L [hs Wy panel HS polarity inversion (0: active high)
O\ de_inv panel DE polarity inversion (0: active high)
OCH \§\>delta_en delta panel support, set to '1' will force all RGB output to be

sequential RRR->GGG->BBB

.
[
AN

N2 #2232

output_seq_1

RGB output sequence configuration for q1h ='1'
101: BGR
100: BRG
011: GRB
010: GBR
001: RBG
000: RGB

R/W

output_seq_0

RGB output sequence configuration for g1h ='0'
101: BGR
100: BRG
011: GRB
010: GBR
001: RBG

000: RGB
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4.11. MCU and Miscellaneous Functions

SFR Mapping
F8 A FF
FO B Q F7
ES T3CON RCAP3L | RCAP3H| TL3 TH3 EF
EO ACC 7
D8 SCON1 | SBUF1 | SBRG1
DO PSW 4
cs8 T2CON RCAP2L |[RCAP2H| TL2 TH2 R [/ )l \cC
Co XICON O ([ / 7
B8 IP MPNEN 4 B
BO P3 N SO\ [ B7
A8 IE Y, \ \ AF
A0 P2 \ \ A7
98 SCON | SBUF | SBRGO TN\ N\ oF
90 P1 N\ A VY 97
88 TCON | TMOD TLO TL1 THO | /PATN \CKSEL 8F
80 PO SP DPL DPH N \ PCON 87
d
bit addressable \>
Interrupt information 2\ />
Interrupt Source Vector li‘%lﬁT\Qg S&d@fp}/e ?nabled required Interrupt type
Address withyn \RrioyitycTevel settings edgellevel
External Interrupt 0 03H Ofhighesty  \_ HE.O TCON.0
Timer/Counter O 0BH 1/ 0\ IE.1 --
External Interrupt 1 N3P 2| \ O\ IE.2 TCON.2
Timer/Counter 1 /[ /1BH/\ [§ \ IN IE.3 --
Serial Port 0 (I UART) | L \ 28t \ [N\ 7/ IE.4 -
Timer/Counter 2 N 2BH \ 6 IE.5 --
Serial Port 1 (2™ UART) | <334 6\ IE.6 --
IE (8052 interrupt en@stMress - A8H
7 8/ \ 5 \ ) 4 3 2 1 0
EA ESL N ET2 7 ES ET1 EX1 ETO EX0

“ES1" :IE.6, Enabléx;bles thgSerial Port 1 interrupt. If ES1 = 0, the Serial Port 1 interrupt is disabled.
0

ogister) Address : B8H

Ip (805mi
i/ \ 6

\V 5 4 3 2 1 0

> [\ pSh PT2 PS PT1 PX1 PTO PX0
S17: PWe he serial port 1 interrupt priority level. PS1 = 1 program it to higher priority level.
scond\(8 ¢ UART control register) Address : D8H
V| 6 5 4 3 2 1 0
SM1/1 SM1 2 SM1_3 REN_1 B8 1 RB8_1 TIL1 RI_1

itional serial port is similar as 8052’s UART.

UF1 (8052 2" UART buffer) Address : D9H

7 6 5 4 3 2 1 0

SBUF1.7 SBUF1.6 SBUF1.5 SBUF1.4 SBUF1.3 SBUF1.2 SBUF1.1 SBUF1.0

PCON (8052 power control register) Address : 87h
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7 6 5 4 3 2 1 0
SMOD SMOD2 GF1 GFO PD IDL
SBRGO (8052 1°' UART baud rate control register) Address : 9Ah
7 6 5 4 3 2 1 A0
SBRGOEN | SBRG0.6 | SBRGO0.5 | SBRG0.4 | SBRG0.3 | SBRG0.2 | SBRGO0.1 K SBRGO.0
SBRG1 (8052 2" UART baud rate control register) Address : DAh \\
7 6 5 4 3 2 1 0
SBRGIEN | SBRG1.6 | SBRG1.5 | SBRG1.4 | SBRG1.3 | SBRG1.2 | SBRG¥] R \>
Baud Rate Generation for UARTO <> /{//\\
SBRGOEN SMOD1 SMOD2 TCS1 Baﬁ\% o f¢4 é ﬁ’f/‘\/
(SBRG0.7)) (PCON.7) (PCON.6) (CKSEL.2) (\
. . . 2 12§\(é§6 TH1)
1 \‘(
(\// \x 256 TH1)
0 SMOD1 or SMODZ— //“\9\\ 16 12X(256 THl)
</ \/ 1 fosc
— X
)/) 16 3x(256-TH1)
\49/ 1 f
. . C 8 12x(256-TH1)
/\) 1 Fosc
1 — X
x 8 3x(256-TH1)
1 foe
1 0 X —X
P 32 (SBRGO6:0]+1)
f
1 SMORI\or SM@D2 = 1 X 1N o
16 (SBRG(6:0]+1)
1 1 X 1 Fos
8 (SBRG([6:0]+1)
A\
BAud F‘aSe Generétit)n for UART1
~ SBR SMOD2 TCS2
(SBREGNOITLL” (PCON.6) (CKSEL.3) Baud Rate for UART1
1 foe
0 —X
. 16 12x (65536 - RCAP2)
1 fo
1 — %
16 3x (65536 - RCAP2)
1 foe
0 1 0 =X
8 12x(65536— RCAP2)
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1 EX fosc
8 3x(65536 - RCAP2)
1 0 X i>< Fos:
16 (SBRGI6: QI
1 1 X 1 Fos: \
8 (SBRGI6:0] +1I\

misc. control register - Page 0x13h

Index | Default | R/IW | Bit Name | Description
0 7 |mcu ram pd 1: power down mcuram. ¥ VS ) D
0 6-3 |en_p1[3:0] 1: Enable 8051 P1.0-P\3 Q N\ [( /]
OOH 0 RW | 2 RSV
0 1 |en-uartl 1: Enable 8051 UART1gia SCONRL:]) ~—
0 0 |en-uart0 1: Enable 8051 UARTOMAA&C[S:?})&
Flash control register - Page 0x13h ;\\ \\/>
Index | Default | RIW | Bit Name | Description
01H | 00 |R/W]7-0 [ferom_enbytel enable flash-depkom verify byte1 (0x55h)
02H 00 |R/W /| 7-0 [ferom enbyte2 enable flash-eegrom verify ¥§te2 (OxAAh)
03H 00 |R/W | 7-0 [ferom_adr[23:16] flashéeeprom\addtesds[23:16]
04H 00 |R/W | 7-0 [ferom adr[15:8]n |flaghfeeprdm addrisspl6:8]
05H 00 [RMW]7-0 [ferom_adr[7:0]\ \ |flasH-egprgm @ddress[7:0]
0 7 |ferom start  \_\|fla§h*gfrom Egmmand execute (auto-clear)
0 6-3 [reserved L
06H 0 |RW/| 2 lferom erase/ / Nflash-eepront sector erase (auto-clear)
0 1 |fexgm) progrant fask-eeprom byte program (auto-clear)
0 0 Werdm ead \ \ flashdeeprom byte read (auto-clear)
07H 00 [RMW | 7-0|fdrom data \ \  |f#lagh-eeprom I/O data
08H | D8 |[R/W /| 7-0¥eddr elemd \_ sh-eeprom sector erase command
09H 9F [R/W | 7-0 jerol rdc)nd\ flash-eeprom read ID command

data 0x55 and register 0x02 data OxAA.

Enable Flash-EEPROM by
Set Flash-EEPROM ge S
Erase Flash-EEPRQO

r 0x03 ~ 0x05

1.
2.
3.
Read Ffa;
1
2
3.\ read register 0x07 to get Flash-EEPROM data
Write register 0x08 data 0x20 to support 8K-sector erase (MXIC).
2
4.11/1) I°C
Slale f2C status register - Page 0x13h
Index | Default | R/W Bit Name Description
S This bit is set when data is received, transmitted.
20n 0 R 7 |dizc_int_rt (The data depend on di2c_rt_slt)
0 R 6 |di2c_int_stop 1. STOP phase interrupt.
0 R 5 |di2c_first 1: First phase
0 R 4 |di2c_alrw 1: Read phase, 0:Write phase.
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0 R 3 |di2c_rxnak 1: NACK, 0:ACK (receive ack bit)
0 R 2 |di2c_rx_ful 1. RX FIFO full
1 R 1 |di2c_tx_empt 1: TX FIFO empty
0 R 0 |di2c_bb 1. SCL & SDA busy
21h 0 R 7 |di2c_slv 1: receive slave address A
6:0 Reserved
Slave 12C control registers - Page 0x13h \\
Index | Default | R/W Bit Name Description
0 RW | 7 [di2c_en 1= slave i2c enable /o~ \ \
0 RIW 6 |di2c_clr_rt 1= Clear transmit/receive interrupt // / N \
0 RIW 5 |di2c_clr_stp 1= Clear STOP phase interrupt \) ( \ //\ \
0 RW | 4 |di2c_clr_rx 1= Clear RX FIFO index A A YV // [N
22h| o0 [RW | 3 |[di2c_clr_tx 1=Clear TXFIFOindex (\ A N\ [ //
0 RIW 2 |di2c_wait 1= enable pull low scl when QY b‘l’t/ \ \ /
1 RIW 1 |di2c_txnak 1= NACK : : </\\ \
- 0= ACK (Transmit ACK bit)
0 R/W 0 Reserved
0 R/W | 7:6 |di2c_rt_slt
23h
transmitted).
ill be set when four bytes data is
(A\ ransmitted)
NN RN
Slave 12C Receive & Transmit Buffer Regi,ﬂgpsx—\sage %n//
Index | Default | R/W Bit Name Description
24h | FFh | RIW | 7:0 |di2d gtk [ | [Trangmitouffer
2sh | FFh [ R | 7:0 fdig€ dnd’\ \ \ |Recejvg\glffer
26h 7:4 Reserved
Oh R 3:0 @ZC_@tx_idx \ SFrefismit buffer index
27h 7:4 Reserved
Oh R }ee-\diZC_\{rx&dx \) Receive buffer index
Slave 12C Addres,s\l{@\-\ﬁag&%
Index | Default | R/W Bit Name Description
28h | AOH | RWN X:1 [di2c\gadr Slave address
4.11.{62\
PAge Ox18h
Index | Default | R/W Bit Name Description
30h OB | 7 Jlenir Enable IR
Jo || © [rseds D e
_//// 0 RIW 5 [ir_sf Offgmngedgetﬁgger
1 =rising edge trigger
0 R/W 4 |en_ov_int Enable over flow interrupt
0 R/W | 3:2 |pre_scal[1:0] pre-scaler of IR counter clock
00 = 64us
01 =1us
10 = 256us
11=1ms
0 R/W 1 |clr_ir_int Clear interrupt “ir_int” "(write ‘1" & “0”)
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0 Reserved
7:3 Reserved
R 2 |ir_hl Read IR input H/L
31h - -
R 1 |ir_ovflw IR over flow interrupt
R 0 |[ir_int IR interrupt = edge trigger + overflow A
32h | 00h R | 7:0 lir_cnt[7:0] \\
- IR counter value
33h | 00h R 7:0 |ir_cnt[15:8]
34h | 00h R/W | 7:0 |ir_ov_cnt[7:0] IR overflow counter low byte \\
35h | 02h R/W | 7:0 |ir_ov_cnt[15:8] Ifir_cnt=ir_ov_cnt — ir_ovflw =1 N
4.11.3. PWM <> %&
Page 0x13h A (\
Index | Default | R/W Bit Name Description
40h [ 80h [RW [ 7:0 [pwmO[7:0] PWMO output data S N\ S
41h | 8oh | RW | 7:0 [pwm1[7:0] PWML1 output data AN\ L\
42h | 8oh | RW | 7:0 [pwm2[7:0] PWM2 output data NNV
43h | 8oh | RW | 7:0 [pwm3[7:0] PWM3 output data  / NN
0 R/W 7 Reserved
0 RIW 6 |PWML_OE “0" PWML for DC (|$K§<nal)o\\@
“1" PWML output Xia PWM pin
44n 0 R/W | 5-4 [PWML_SEL[1:0] [“00" P
“01"P
10" P PWM[Z]
"p PWM[3]
0 RW | 7 [|enpwml / X{Wncy PWM at PWMO
45h /]O=0dmateW
00h R/W | 6:0 pwn@[G :0] ( ( Sele \:\t hs\frequency PWM clock.
The clock\s 1MHz + (PWM_CLK][6:0] +1).
46h | ooh [RW | 7:0 pv(ml[jéj N\ \/PWMLoGtput data
0 R/W 7 Reserved
0 [RIW 6 p?/vm\lo OK_\ [T0 bit PWM output enable
00 [RW | 5-4 O\SEL H\Q} “00” PWMZ10 output via PWM]0]
47H /\ “01" PWM10 output via PWM[1]
“10” PWM10 output via PWM[2]
~ /\ “11" PWM10 output via PWM[3]
0 [rRw_]\3-2 Reserved
10h |[RW -0 |pwMa@N9:8] 10-bit PWM MSB
48H | og | Ry N7 |pwm10I[7:0] 10-bit PWM LSB
1.4.\ Keypad|ADC
Page OX13
Index | Default | R/W Bit Name Description
s50h | |1 RW | 7 |[pd_ladc power down keypad ADC
/ 0 R/W 6 |str_cvt Start ADC conversion when set to “1”". It will be cleared to “0”
when conversion is done.
/ 0 R/W 5 |adc_clk ADC clock source.
/ 0: 3MHz
1: IMHz
4 Reserved
0 R/W 3 |en_ad[3] Enable channel 3 when it is set.
0 RIW 2 |en_ad[2] Enable channel 2 when it is set.
0 R/W 1 |en_ad[1] Enable channel 1 when it is set.
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0 R/W 0 |en_ad[0] Enable channel 0 when it is set.
51h | 00h R 7:0 |ad_chA[7:0] KPADC channel 0 data
52h | 00h R 7:0 |ad_chBJ[7:0] KPADC channel 1 data
53h | 00h R 7:0 |ad_chC[7:0] KPADC channel 2 data
54h | 00h R 7:0 |ad_chD[7:0] KPADC channel 3 data A
55h 0 R/W 7 |adc_big select ADC compare bigger \ \
6:4 Reserved
Oh R/W | 3:0 |adc_wk_ch[3:0] ADC keep “ADC_WK_V[7:0]" voltage to monitor ADC el
“ADC_WK_CH][3:0]"
56h | 80h | RW | 7:0 |adc_wk_v[3:0] ADC wake up voltage /o~ \
4.11.5. Interrupt (}
Interruptl Enable Register
Page 0x13h M x
Index | Default | R/W Bit Name Description
0 RW |7 ie_din Enable DIN interrupt |WV Ib§ esolu¥gn change
VIN rising/falling...
0 R/W |6 ie_vso Enable VS output r;@yﬁdor fé‘&nb\edge rupt
0 5 Reserved
60h |0 RIW |4 ie_ir Enable IR detection\{nté(rupt \)
0 R/W |3 ie_di2c Enable sl ter\l
0 RIW |2 ie_int Enable,éy{na\uN}mte\(ub(
0 RIW |1 ie_tcO { \Enabld T[CO jaferlipt)
0 R/W |0 ie_tcl \ anblébeMerrubt}
61h 0 R/W |7:6 ie_pfail[1:0] En\ble\pov@r fail/{flﬂ] (dc to dc) interrupt
0 R/W |5 ie_kpadc / /En\aﬁig KMDC i,mérrupt
Interruptl Flag Register <> 3>
Page 0x13h p (\
Index | Default | R/W Bit Name Description
0 R . @ﬂ\ln& \\ Hatefrupt Flag of DIN interrupt include H V loss, resolution
change VIN rising/falling...
0 R 6 if_vs}\ \ \) Interrupt Flag of VS output rising or falling edge interrupt
0 I Reserved
62h |0 R A 4/ \{_l\l\ \) Interrupt Flag of IR detection
0 R \ ) .’Q ifldi‘l@ Interrupt Flag of slave I°C
0 R 2\ if_iﬁt\/ Interrupt Flag of external INT interrupt
0 R\ \ if_tcO Interrupt Flag of TCO interrupt
0/ / FN 0 \ if_tcl Interrupt Flag of TC1 interrupt
0{ { R \ 7:6 vV if_pfail[1:0] Interrupt Flag of power fail [1:0] (dc to dc) interrupt
@n 0\ \ R } if _kpadc Interrupt Flag of kpadc
0 \ \ R/ 4.0 if_blk[4:0] Reserved for further use.
Pollinﬁ%ﬁegﬁer
Page 3h
Index | Default | R/W Bit Name Description
Mh/ R 7 evt_vso Event of VS output rising or falling edge
6:0 Reserved
65h 0 R 7 evt_int Event of external INT
6:0 Reserved

Clear Polling Flag Register

Page 0x13h
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Index | Default | R/W Bit Name Description
66h 0 R/W 7 |clr_vso_ris Clear event of VS output rising or falling edge
6:0 Reserved
67h 0 R/W 7 |clr_int Clear event of external INT
6:0 Reserved
VSO & INT Interrupt Edge Control Register
Page 0x13h
Index | Default | R/W Bit Name Description
san| O |RW | 7 |wointeage |77 O ger N\
0 6:0 Reserved
. 0 = single edge trigger, depends on injaedgé:-
69h 0 RIW 7 |int.chg 1= risigg &fgllinggt?igger i <g\g&/ // )/\>
0 6:0 Reserved
0 RIW 7 int_edge 0= risi_ng edge tri_gger {/\\ \\\/
6Ah 1 = falling edge trigger
0 6:0 Reserved
4.11.6. Watchdog
Page 0x13h
Index | Default | R/W Bit Name Description
ABh [ R/W | 7:0 |wd_timer[7:0] X{prer for 2 seconds.
Q ifreset the timer for 1.5 seconds
ill resgt the timer for 1.0 second.
70h i the timer for 0.5 seconds
<> /(Wri er values will resume the timer.
A K Stop 9r réasume the timer will not clear the timer.
Page 0x13h
Index | Default | R/W Bit Name Description
1 RIW tcO_én\\ N\ |1= enable Timer 0
0= disable Timer 0
1 R 6 cl\en 1= enable Timer 1
\\ \> 0= disable Timer 1
80h \J \5:4 Reserved
O TRAV N\ 3 [cIr_tcO 1= clear TCO interrupt
/O/—\R[V\)\ \2 \ clr_tcl 1=clear TC1 interrupt
( \ 1: Reserved
s55h | RM || 7:0 [tcO[7:0] TCO Low byte data
\O\ | RMI/ 7:0 [tcO[15:8] TCO High byte data
Ab&b ‘F\’/M 7:0 [tcl[7:0] TC1 Low byte data
\o RW | 7:0 [tc1[15:8] TC1 High byte data

e base is 1us

4.12. Video Decoder

Copyrightd 2007 Weltrend Semiconductor, Inc. All Rights Reserved.
Weltrend reserves right to modify all information contained in this document without notice.

-67 -




Weltrend

WT8871S-C/WT8871S-E

Video Display Controller for Analog
Small Size LCD Display System

4.12.1. Video Decoder Register Summary

Index | RW | Default|  Bit 7 Bit6 | Bit5 Bit4 Bita | Bit2 | Bit1 Bit 0
0x00 [ R/W | 00h hv_delay hpixel vline_625 colour_mode yC_src
0x01 [ R/W | O01h Reserved luma_notch_bw chroma_bw_lo ct:gc;raac_ﬁeurs ped
0x02 [ R/W | 4Fh hagc_field mv_hagc dc_clamp_mode dagc_en [agc_half_en cagc_éq hagc_en
0x03 | R/W | 00h ntsc451:_mo Reserved colour_trap adaptive_mo
0x04 |R/W [ DDh hagc A\ \
0x05 [ R/W | 32h noise_thresh A // ) \ \ \
i A\
ox06 |rRw | oA adc_updn_s | adc_input_s [adc_cbcer_pu agc e thre@ //\ \
wap wap mp_swap
0x07 [ R/W | AOh ccir656_en cher_ blue_mode N\Xdelaé w
swap
0x08 | R/W | 80h contrast \ \ \/
0x09 |R/W | 20h brightness \/\ \ \ \
OX0A |R/W | 80h saturatiop” O\ \ \ A\/
ox0B |Rw | 00h hue/ N\ N\
oxoC [Rw | 8Ah ot ( N\
oxoD [Rw | 07h user_ckil_mode | vbi_ckil | hlock ckill Y \| N\ ) chroma_kil
OX0E | R/'W | 06h vnon_std_threshold \ \ thon_std_threshold
. fixed_burstg
OXOF |RAW | 2ch nstd_hysis ' Adte /> )/\ \> cautopos
0x10 [ R/'W | OAh Reserved \ \ a)eak nominal
0x11 [R/W | 89h age_gate_vs agc_gatg_vs . Qate_Kill_fRode }gc_peak_e agc_peak_cntl
ync_coarse | ync_stip n
0x12 |R/W | 05h ‘A / /F(eser d\ agc_gate_start[10:8]
0x13 [R/W | C8h /\& ) ( ( \ \ agc_gate_start[7:0]
0x14 |R/W | 38h / / A\ \ \ } y\) agc_gate_width
0x15 [ R/W | 58h \ \/\ \ \ \ \// agc_bp_delay
0x16 [R/W | 74h B I(f:ked}c‘om(t_nﬁisy—m& locked_count_clean_max
0x17 [R/W | CBh hlock_vsy: de hstate_fixed | disable_hfine hStatfg;nloc hstate_max
ox18 |RW | 26h /Jixe Redervkd cdto_inc[29:24]
ox19 [rRw | 2enC]N | N cdto_inc[23:16]
ox1A [RW | 8Bh N\ \ ) cdto_inc[15:8]
0x1B R/W//TA%\ \ \ . cdto_inc[7:0]
0x1C f{/y( 24N fi e Reserved hdto_inc[29:24]
10 [Rv | oon ||) hdto_inc[23:16]
~Ox1E | RN ooh/ hdto_inc[15:8]
OxLF | RAW ] “00h hdto_inc[7:0]
0x20 F\(W 3Eh hsync_rising
0x21 ] R}lW 3Eh hsync_phase_offset
Ong/ yéNV 00h hsync_gate_start
/0x2/3 R/W | 80h hsync_gate_end
,0)(2/4 R/W [ E%h hsync_tip_start
0x25 [ R/W | OFh hsync_tip_end
0x26 [ R/W | 2Dh hsync_rising_start
0x27 [ R/W | 50h hsync_rising_end
0x28 [ R/W | 22h backporch_start
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Index | RW | Default| Bit7 | Bite Bts | Bit4 | Bita | Bit2 | Btz | Bito
0x29 |R/W | 4Eh backporch_end

0x2A | R/'W | D6h hsync_filter_start

0x2B | R/IW | 4Eh hsync_filter_end

0x2C |R/W | 32h burst_gate_start 2\

0x2D | R/IW | 46h burst_gate_end \ \

OX2E | R/W | 82h hactive_start \ \

Ox2F |R/W | 50h hactive_width N\
0x30 [ R/IW | 22h vactive_start \ \ \
ox31 [Rw | 61h vactive_height J /75 N\ L\
0x32 [ R/'W | 70h Reserved vsync_h_min < > ( ( / /\ \ \%
0x33 [ R/W | OEh Reserved vsync_h_max v A\ v / / ) ,\7
0x34 [R/W | 6Ch Reserved vsync_agc _[m\q A \ \ ( ( / /

0x35 [ R/'W | DOh vsync_clamp_mode vsyn&a@f:ﬁax\ \ \ /

0x36 [ R/W | 7Ah Reserved vsync_vbi_r{i}z\ \ \ \

0x37 |R/w | 20n [VIock_wide_r vSyng BDRIax

ange

0x38 [ R/'W | 00h vsync_cntl . / / vs}qc)bresh\/

0x39 |RW | 0Ah | field_pol | fiip_field Ve"egade'ay vodd_delay& Kfield_det ctNnode vioop_tc

O0x3A | R X mv_cstripes my 1 C| chiomalock vlock hlock no_signal

Pat

0x3B R X @Ne d ( vnon_rztanda hnon_rztanda prozc(::?gadet
0x3C R X ver_rew ver_ff ﬁtri v cr noisy 62522?:C'_det SE(;;(’:\tl\élchet PAL_((jjetecte
0x3D |R/W | 00h debugrr]nux_e A /\\ debugmux

Ox3F | W 00h \%4 N \ \ \ \Reserved soft_rst
0x70 R X F(esérve;d< \ ]\ \ / /v status_hdto_inc[29:24]

0x71 R X \/ \ \ \ / status_hdto_inc[23:16]

ox72 | R [ X S\ U\ status_hdto_inc[15:8]

0x73 R X v \ \ \ status_hdto_inc[7:0]

0x74 R X / R serve}i\ \ |V status_cdto_inc[29:24]

0x75 R X / / \ \ \ status_cdto_inc[23:16]

ox76 | R | x <P NN status_cdto_inc[15:8]

ox77 R X \ \ > status_cdto_inc[7:0]

0x78 R//W \ \ status_agc_again

0x79 /R/ ?\ \ \ status_agc_dgain

OX7A ( Ff X \ \ \'4 status_cmag
\JOB \R X / Reserved status_cgain[13:8]

ox7C | R X /] status_cgain[7:0]

0x7D( V? X status_cordig_freq

OX7F ] P X status_noise
% /éNV 04h Reserved | secam_ybw peak_range peak_gain peak_en
Lex82 |RiW | 82h sv_bf Reserved palsw_level
0x83 [ R/W | 6Fh lose_chromalock_count lose_chromalock_level Iose_chro_ma

lock_ckill

0x84 [ RIW Oh vsync_derived_sel vsync_real_sel

0x85 R X Reserved y_sat_abs_level_latch
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Index | RW | Default|  Bit 7 Bit 6 Bts | Bit4 | Bita | Bit2 | Btz | Bito
0x86 R X Reserved cb_sat_abs_level_latch
0x87 R X Reserved cr_sat_abs_level_latch
0x8A | R/'W | OAh Reserved cstate fixed_cstate
0x8B | R/'W | 01h Reserved sogin_sel ext_hsync_p | ext_vsya@\p | hresampler_
ol ol 2up
0x8D | R/'W | O0Ah cpump_dela cpump_a_djus cpump_adjust_delay
y_en t_polarity
OX8E | R/'W | C8h cpump_adjust \ \
0x8F | R/W | BSh cpump_delay //\ \ \ \
0x90 [ R/W | 04h auto_mode_time_constant / / / A \ \>
0x91 |R/W | 03h reserved iir_filter_sel | reserved |\/ ( élarw{ _;s(:al\? \ . |
0x92 | R/W | 00h adc_clamp_restore_thi\ (\ v / / //\/
OXAF | R/IW | O0Ah |noise_th_en noise_tl{ \A \ \ ( v/
0xBO | R/'W | FAh horiz_diff_cgain horiz_diff_ygain chrom} Vdﬁ gain\ 0_vdiff_gain
0xBl1 | R/'W | FFh vadap_burst_noise_th_gain burst_noise_th_gain C_hoi \ y_noise_th_gain
0xB2 | R/'W | 10h |lbadrgen_rst| comb2d_only al_ c oma\{evﬁk
0xB5 |R/W | 43h Chrokma—pea chroma_cori Re;e{)é/f\\ chroma_peak
_en ng_en
0xB6 [ R/W | 02h Idpause_threshold \ Resg@ vf_nstd_en vcr?ghutgﬁsm
0xB7 [ R/W | 00h Reserved notch_gain / Rgsé(ved | comb_gain
OxBA |[RW | 21h N [/ vagiveAb st
oxBB [R/W | 61h S\ [ [ yepve 16 height
0xBC | R/'W | 00h Reserve \ v / hsync_pulse_width
. . /CCIR656_ea
oxBD |rw | 10n no_signal_p | free_run_27 csetved VB{_in_CCI v_sav_phas vsync_put_p hsync_put_p clk_ogt_pola
ath_sel m olarity olarity rity
VAN e
oxBE | rR'w | oon \%4 Rede vactive_out_ | hactive_out_
(\ sel sel
0xCO | R/'W | 08h adec crlisikgshv r& }Kut % cvbs_out_sel chb_sel cha_sel
0xC1l | R/'W | BSh adc @n@n\&sel \ \ cb_ch_sel c_ch_sel y_ch_sel
0xC2 | RIW | 54h Reserved | \:h}&on Qeserved | chb_on Reserved cha_on adc_sample_clk
; . edge_enhan
0xC3 | R/'W | 04h | //'\%ée\rve(\\ edge_enhance_range edge_enhance_gain ce_en
0xC4 | RIW OOhQ k \ \ v pre_coast
0xC5 | R/W | 00h \ \) post_coast
luva_ )
0xC6 %/—Q@ s‘g&m Reserved luma_coring_ threshold
oxC7 IR 00h ue_Mtch blue_stretch_ blue_stretch_ blue stretch amount
\ _en luma threshold chroma_ threshold — -
\/ .
0xC8 }QQ\/ \OO/I'\/ klrl'_jtcgr;e_a Reserved skin_tone_type sel
0xC9 08h Reserved en_vos Reserved adc_hsync_ Reserved | Ibf_filter_en
backup_en
OxCA/ #NV 14h flx_sc;%_settl sog_amplifier sog_threshold
MB R/W | 10h ad_clplace
| oxeC |[rRiw | 10h ad_cldur
OxCD | R/IW | FFh adc_gain
0xDO | R/'W | 1Fh Reserved ch_a_offset
0xD1 | R/'W | 1Fh Reserved ch_b_offset
0xD2 | R/IW | 1Fh Reserved ch_c_offset
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Index | RW | Default|  Bit 7 Bit 6 Bit 5 Bit4 Bita | Bit2 | Btz | Bito
oxD3 | rRw | oon hsync_path_ adc_hsync_ half_delay_s [hactive_path_ sog_hsync_delay_pulse_width
sel polarity el sel
0xD4 | R/'W | 00h hs_del[7:0]
OxD5 | R/W | o0an [2dc_clamp_jsync_sep_h Reserved a?hs el pl S\del[9:6]
hsync_sel |sync_polarity P 7m P — ’
0xD6 [ R/W | 00h self_test_pat Reserved self_test patk\\
tern_en
0xD7 | R/W | 00h Reserved adc_claap_time_congt \
0xD8 | R/'W | 80h ccir656_hactive_width / \ \ \
0xD9 |RW | B4h NF27M[7:0] N [ /AN \ V
OxDA [R/W [ 02h Reserved MNP e
oxoB |rw | oon Reserved auto_detecti | special_rese o \\ ( u pd
on_en t_en é B{\}e$
0xDC | R/W | 0Ah zdc_clamp_t adc_clamp_thréspol =
reshold_en
status_sync \/
OoxDD | R X _sep_no_sig status_amplifier status_sog_theéskold
nal NV
adc_clamp_i M
OXDE | R/'W | 88h |n_non_activ Reserved ads_clemp_in_non_active_width
e_en
OXDF [ R/W [ 1Ch Reserved / \ \ \(gb_input_hsync_height
oxeC | rw | osh vcr_mode_di <\ res {rv d (\ \) ver_free_run no_clamp auto_no_cla
s _27m_en mp_en
- \vg
OXED |R/W | 1Fh [f&INPOW_sup )\ 7/) diff_threshold
press_en
rainbow_ban . .
OXEE [ R/W | 09h d_coef /\ /_\ \\% le_diff_threshold
OXEF [ R/W | 00h re;ér}éd/ A hal_flx en\l }gserved | weight_en bpf_en 443m_sel [wide_bw_sel
OXF3 | RIW | EAh ( ( R ﬂ \ \ \ gljt;i\_ﬁode_FcMore_up_threshold
OxF4 | R/W [ 20h \ \ \ \ \ /aﬁto_mode_FcLess_lo_threshold
OxF5 | R/W [ 40h / A \ \ \ auto_mode_FcLess_up_threshold
OxF6 | R/W [ DOh v \ \ \ \ auto_mode_FcMore_lo_threshold
N .
OxF7 | R/W [ 00h //\ \ reserved peaking_strength peakgt_;;_soft
OxFF [ R OZh( N ( \ stard_states chip_revision
4.12. ide r Registers
ntrol Registers } Bage 0x60h
Index Default R/W Bit Name Description
This bit emulates the HV-delay mode found on Sony studio
00h O RNV 7 hv_delay monitors.
- 0 = disabled (default)
1 = enabled
These bits select the output display format.
00 : 858 pixels/line - NTSC, PAL(M)
/ 00b R/W | 65 hpixel 01 : 864 pixels/line - PAL(B,D,G,H,I,N,CN),SECAM
10 : 780 pixels/line - NTSC Square Pixel, PAL(M) Square Pixel
11 : 944 pixels/line - PAL(B,D,G,H,I,N) Square Pixel
This bit selects the number of scan lines per frame.
0 R/W 4 vline_625 |0 =525 (default)
1=625
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These bits select video colour standard.
000 = NTSC (default)
. 001 = PAL (1,B,G,H,D,N)
000b | R/IW | 31 colour_mode 010 = PAL (M)
011 = PAL (CN)
100 = SECAM
This bit selects input video format.
0 R/W 0 yc_src 0 = composite (default)
1 = S-Video (separated Y/C)
01h RIW | 76 Reserved
These bits select luma notch width
00 = none (default)
00b R/W | 5:4 luma_notcha_b 01 = narrow <>
w -
10 = medium
11 = wide
This bit set the chroma low pass Ite o narw
00b R/W | 3:2 | chroma_bw_lo Of”f?‘”OW (default)
1 = wide
2 = extra wide
This bit selects the burst g e
0 R/W 1 chroma_burst500 5 subcarrier clock ¢ (de uI \\9
r10
1 =10 subcarrier clock’cydles
This bit enables black IsayeNcorrectio 7.5 blank-to-black setup
(pedestal).
L RIW 0 ped 0=no ped tra ion
1z pedest btra i0 (de ult
h n this b| is /07 efaM) then the gain is updated once
i . When this bit is set, then the gain is
0 R/W 7 hagc_field |onl\upgateq orce per leld, at the start of vertical blank
A\
\) hex set, automatically reduces the gain (set in register
1 R/W 6 my_Ra ro-vigionh encoded signals are detected
his bit sets the mode for the analog front end DC clamping
= auto (default)
00b R/W {\ clamqp_Xnode|01 = backporch only
10 = synctip only
11 = off
02h \> This bit, when set, enables the digital AGC. The digital AGC is
d used in series with the analog gain.
agc_en _
0 = off
/—\ 1 = on (default)
v This bit, when set, enables the half gain mode, when unlocked, for
> R 2 agc half en the analog front end.
ge_hall_ 0 = off
1 = on (default)
This bit when set enables the chroma AGC. If disabled, then the
1 RIW 1 cagc_en é(z(é];cfarget is used to drive directly the AGC gain.
/ 1 = on (default)
This bit when set enables the luma/composite AGC. If disabled,
/ then the AGC target (register 04h) is used to drive directly the
1 R/W 0 hagc_en AGC gain.
0 = off

1 = on (default)

YC Separation Control Registers - Page 0x60h
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Index| Default | R/W Bit Name Description
03h lo RW |7 ntsc443 mode This bit_enable the NTSC443 input mode
— Default=0
6:4 Reserved
This bit enables the notch-filter at the luma path after the comb
filter. This filter can be turned on or off irrespective of te vdaptive
0 R/W (3 colour_trap mode setting.
0 = Disabled
1 = Enabled
These bits select modes for the composite signal’ q (Y) n\t
chroma (C) separation before colour demodulatiory
For NTSC Mode
000 = fully adaptive comb (2-D adapti
001 = vertical adaptive comb only (1-D
010 = Reserved
011 = basic luma notch filter
pictures)
100 = simple 2-tap comb
101 = simple 3-tap comb
110 = Reserved
111 = Reserved
000b R/W |2:0 adaptive_mode
For PAL Mode
AN
Luma AGC Value Registers\%@e&é}h
Index| Default | R/W Bit Name Description
" ese bhits specify the luma AGC target value. The gain of the AGC
/_\ S modified until the horizontal sync height is equal to this value.
Note that if a MacroVision signal is detected and “mv_hagc_mode”
(02.6h) is set, then this value is automatically reduced by 25%.
Standard Programming
Value
\ NTSC M DDh (221d)
) NTSC J CDh (205d)
04h |D RIWCN7:0\ Hihage PAL B,D,G,H,I, COMB N, SECAM DCh (220d)
PAL M,N DDh (221d)
> NTSC M (MACROVISIOIN) A6h (166d)
PAL B,D,G,H,l, COMB N (MACROVISION) AEh (174d)
If “hagc_en” (register 02.0h) is “0", then “hagc” is used to directly
drive the analog gain.
In this case, a value of 64 represents a unity gain, 32 represents a
one-half gain, and 128 denotes a double gain.
|Sﬁ4hreshold Registers - Page 0x60h
Index| Default | R/W Bit Name Description
This value sets the noise value at which the circuit considers a
signal noisy. The detected noise value may be read back through
05h |32h R/W |7:0 noise_thresh register 7Fh (“status_noise”). If the detected noise value is greater
than “noise_thresh”, then register bit 3C.3h (“noisy”) is set. Larger
values of “status_noise” indicate noisier signals, so larger values of
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“noise_thresh” decreases the likelihood of “noisy” being set while
smaller values of “noise_thresh” increases the likelihood of “noisy”

being set.

h

AGC GATE THRESHOLD and ADC_SWAP Registers - Page 0x60h
Index| Default | R/W Bit Name Description
This bit swaps the DC clamp up/down controls to t nalog
adc_updn_swa [front-end.
06h |0 RW 7y 0 = Disabled (default)
1 = Enabled
This bit swaps the MSBs and LSBs from the
adc_input_swa |ADC
0 RW 16 1, 0 = Disabled (default)
1 = Enabled A
This bit swaps the Pb/Pr charge p pairxs t the W -end
0 RW |5 ag\fv—a‘:bcr—p”mp 0 = Disabled (default)
—swap 1 = Enabled
0Ah RW  la:0 agc_gate_thres |This specifies the threshold at h Xhe roNgh\gate generator

creates a sync gate.

N\

(s

Output Control Register - Page 0x60h
Index| Default | R/W Bit Name Description
1 RIW |7 cCiré56_en This bit enable the CCIRQSé\output N\
This bit 5%
0 R/W |6 cber_swap O don'ts Chb/ fau
-swap b/
ZE it co tr(\us/w reen mode.
00 X Disab
07h |10b R/W |54 blue_mode
/"<>
0 R/W |3:0

Luma Contrast Adjustment\{\?/egxlb\- Pag

x60h
Index| Default | R/W Name Description
08h [80h R/WA 7'.0 onast \/ [These bits control the adjustable gain to the luma output path.
Luma Brighmskd'&ment&}ster - Page 0x60h
Index| Default | R/W Bit Name Description
\> These bits control the adjustable brightness level to the luma
. . output path. This value is offset by -32, i.e., a value of 32 (the
ﬁh o RIW ’7'0 brightness default) implies a brightness level of 0, and a value of 0 implies a
brightness level of -32.
Chorgr@ Sa ion Adjustment Register - Page 0x60h
Index| Default | R/W Bit Name Description
0Ah /80/1 R/W |7:0 saturation These bits adjust the colour saturation (default = 128).
0}<4;1 Hue Phase Adjustment Register - Page 0x60h
Index| Default | R/W Bit Name Description
0Bh |00h R/W |7:0 hue This 2's complement number adjusts the hue phase offset.

Chorma AGC Register - Page 0x60h

[Index| Default [ R/W | Bit

Name

| Description
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|0Ch |8Ah |RNV |7:O |cagc These bits set the chroma AGC target (default = 138).

Chorma Kill Register - Page 0x60h

Index| Default | R/W Bit Name Description
00b RW |76 user_ckill_mod |Mode 0 uses auto hardware chroma kill, Mode 1 forces ghroma Kill
) e on and Mode 2 forces chroma Kkill off (default=0)
obh 1° RW |5 vbi_ckill When set, chroma is killed during VBI (default = 0) N\
0 RW la hlock_ckill \ivg)en set, chroma is killed whenever horizontal lock is lost Xdefault
7h R/W [3:0 chroma_kill These bits set the chroma kill level (default = 7) / \

Non-Standard H/V Config Registers - Page 0x60h

o LTI

Index| Default

R/W Bit

Name

Oh

OEh

RIW |7:4

vnhon_std_thres
hold

These bits  specify

Description
for / jwhen
e\enjcal {fre input
on-Standard

status register bit and can be u
(default = 0)

6h

R/W [3:0

hnon_std_thres
hold

the

lUe for when
e rizontal frequency
This will turn-on the

These  bits  specify
WT8871S-C/WT8871S-
input signal is a
hnon_standard status
comb filter. (default = 6)

Chorma Auto

Position Regi

ste - Page 0x60h,

720 N\

Index| Default

R/W Bit

Name

Description

00b

OFh

R/W |7:6

lines (defaults)
12 lines

x10 = 768 lines
&11 = 1024 lines

\‘ii &te

When set, this bit disables the burst gate autoposition. The manual
burstgate window position is defined by the burst_gate_start (0x2c)
and burst_gate_end (0x2d) register.

(default = 1)

R

cautopos

These bits set the chroma burst gate position relative to the auto
centre position
(default = 12)

v

c_stip

C egister - Page 0x60h
Index| Default | R/W Bit Name Description
7 Reserved
These bits set the luma peak white detection’s AGC nominal peak
10h }} RW |60 [a9c_peak_nomiwhite value.
' nal This value is added to 128 and then the result is multiplied by 4
/ (default = 10)
C Peak and Gate Controls Register - Page 0x60h
Index| Default | R/W Bit Name Description
11h 1 RW |7 agc_gate_vsyn Thi; bit forces coarse sync-tip and backporch gates to be used
c_coarse during vsync when VCRs are detected (default = 1).
0 RW 6 agc_gate_vsyn |This bit forces sync-tip clamping during vsync (default = 0).
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These bits determine the method that sync-tip and backporch gates
are suppressed:
agc gate kil 00 = off (default)
00b R/W |54 mgod_eg — " — |01 = enabled - if sync-tip gate is killed, kill backporch gate
10 = enabled - if sync-tip gate is killed, kill backporch gate, except
during vsync
11 = enabled — if sync-tip gate is killed, do not kill backp@ate
1 R/W (3 agc_peak_en |[This bit enables the AGC peak white detector (default = 1)\
001b RW |20 agc_peak_cntl These bI_tS set the time constant for the AGC peak white estor
(default = 1)
AGC_GATE_START Registers - Page 0x60h N m \ >
Index| Default | R/W Bit Name Description
7:3 Reserved
12h . agc_gate_start[ [These high-order bits set the delay\fro tected (hsy r the
101b RIW |20 10:8] rough gate generator u
These low-order bits set the delay from the dgte ted\hsﬁlc for the
13h |C8h R/W |7:0 a;goti_gate_start[ rough gate generator. 3%
) Default = C8h
AGC_GATE_WIDTH Register - Page 0x60h /\/ /\\
Index| Default | R/W Bit Name Description
7 Reserved
14h
38h R/W [6:0 agc_gate_width 'Ighese bits s of ough gates.
efault =
AGC BP DELAY Register - Page 0x60h ( ﬂ
Index| Default | R/W Bit Name Description
. Thes the fme delay from the sync tip gate to the
15h |58h RIW 70 agc_};KLdelay m&me for the rough gate generator.
\Y4
Lock Count Register - Pag GOh(\
Index| Default | R/W Bit Name Description
7h RW |7:4 Thesehits set the max value of the hlock sensor for noisy signals.
16h ) \ max \8 is added to this value. (default = 7 —»15)
ah RW |3 Iock unt \/These bits set the max value of the hlock sensor for clean signals.
Iea 8 is added to this value. (default = 4 —12)

H Loop MaxStaté(ﬁ(e( ster\ke 0\>>h

Index| Default | R/W Name Description
These bits control hsync locking during vsync:
hlock_vsync_m 00 = disabled
R 7:6 ode YNC_M 101 = enabled
10 = enabled except for noisy signals
> 11 = enabled only for VCR signals (default)
\_/ This bit when set forces the state machine to remain in the state
R 5 hstate_fixed set in “hstate_max”
(default = 0)
17h }) RW a disable_hfine This bit, when set, Ellsables the fine mode of the HPLL phase
comparator. (default = 0)
/{ hstate_unlocke |This bit sets the state when unlocked (default = 1)
R/W |3 d
/ These bits set the maximum state for the horizontal PLL state
machine. The range of this register is 0 to 5, inclusive. Higher
011b R/W [2:0 hstate_max states have a finer PLL control. Values of “0” and “1” should not

programmed into this register. If “hstate fixed” is set, then this

register is used to force the state. (default = 3).
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Chroma DTO Increment Register - Page 0x60h

Index| Default | R/W Bit Name Description

0 R/W |7 cdto_fixed This bit, when set, fixes the chroma DTO at its centre frequency.
18h 6 Reserved

26h R/W [5:0 cdto_inc[29:24]
19h |2Eh R/W [7:0 cdto_inc[23:16] |These bits contain bits 29:0 of the 30-bit-wide chxg DTO
1Ah [8Bh R/W |7:0 |cdto_inc[15:8] |increment.
1Bh |A2h R/W |7:0 cdto_inc[7:0]
Horizontal Sync Increment Register - Page 0x60h /\ \
Index| Default | R/W Bit Name Description

0 RW |7 hdto, fixed ;l—hIS bit, when set, fixes the honzo&g} syncu/i/@,} ége
1ch requency (default = 0)

0 6 Reserved

24h RW [5:0 |hdto_inc[29:24] v \ra/
1Dh |00h R/W |7:0 hdto_inc[23:16] |These bits contain bits 29:0 of th -bit-wide\hoxzontal sync DTO
1Eh |00h R/W |7:0 hdto_inc[15:8] [|increment.
1Fh |00h R/W |7:0 hdto_inc[7:0]

Horizontal Sync Rlsmg Edge Occurrence Time Register - Page§</< \\\

Index| Default Name Description
These bits e-posijon Qf tRe expected hsync rising edge. It is
>0nh |3EN RW |70 hsync_rising by th etestop. The fine detector uses this time

os ion to(sa e ideo signal for the rising edge of the hsync.

fa It= )
Horizontal Sync Phase Offset Register - Pagd eﬁ‘zﬁ@\\
Index| Default | R/W Bit Name Description
N\ his register\sets the offset value between the coarse hsync
heon e o tector the fine hsync detector. Nominally set to 62. The
21h |3Eh R/W |7:0 - " QO ejector actually finds the middle of the hsync so we need
to ct the nominal hsync width to find the beginning of the
A \hisync. (Default = 62)
Horizontal Sync Dete;zt/vv_ﬁi\ow&;l\ﬂnkgegister - Page 0x60h
Index| Default | R/W Bit Name Description
N havn at?e/ sta These bits control the PLL horizontal sync detect window for coarse
22h |00h R/W O r gale_ sync detection.

This specifies the beginning of the window.

Horizont/Sync >‘e

Mdow End Time

Register - Page 0x60h

Index| Default

R/W

Bit

Name

Description

/

23h

"\

ot

7:0

hsync_gate_en

These bits control the PLL horizontal sync detect window for coarse
sync detection.
This specifies the end of the window. (Default = 128)

Horizgnéal Sync Tip Detect

Window Start Time Register - Page 0x60h

Index| Default | R/W Bit Name Description
/ These bits control the PLL horizontal sync tip detect window used
ZM/ Eoh RW |7:0 hsync._tip._start for AGC control. This specifies the beginning of the window.

MSB is sign bit, “0” means positive, “1” means negative (Default =

-23)

Horizontal Sync Tip Detect Window End Time Register - Page 0x60h

[Index| Default | RIW | Bit |

Name

Description
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These bits control the PLL horizontal sync tip detect window used

25h |OFh R/W |7:0 hsync_tip_end |for AGC control. This specifies the end of the window. (Default =

15)

Horizontal Sync Rising-Edge Detect Window Start Time Register - Page 0x60h

Index

Default

R/W

Bit

Name

Description

26h

2Dh

R/W

7:0

hsync_rising_st
art

These bits provide a programmable start time of the wiRdow that
looks for the rising edge of the hsync. This is used by thecoarse

Horizontal Sync Rising-Edge Detect Window End Time Register - Page 0x60h

hsync detector. (Default = 45)
i\\ \

Index| Default | R/W Bit Name Description
hsvnc rising e |TNese bits provide a programmable engrtime f
27h |50h R/W |7:0 yne_ 9 spans across the rising-edge of the horiz | sy c ul
nd —
(Default = 80)
Backporch Interval Start Time Register - Page 0x60h >/\
Index| Default | R/W Bit Name Descriptlon
o8h |22h RW |7:0 backporch_start These bits control the bac orch i This specifies the
beginning of the window. fau
Backporch Interval End Time Register - Page 0x60h g K \\

Index| Default | R/W Bit Name Description
2oh |aEh RW |7:0 backporch_end These bits detect window. This specifies the
end of the Widow, ay
Hsync Filter Gate Start Time Register Regisk(s\\Pa&e% )/ )
Index| Default | R/W Bit Name Description
>ah |bsh RW 170 Ihblank start eseNpitS, spesifytie beginning of the horizontal-blank-interval
. indow. ault = -42)
A\
Hsync Filter Gate End Tim I%gi,s r Pa&e\&]xGOh) /\>
Index| Default | R/W Bit Name Description
>Bh |4EN RW |7:0 él \R\end\ gese bits specify the end of the horizontal-blank-interval window.

efault = 78)

Chroma Burst Gate

t i \;l\g - Page 0x60h

t

Index| Default | R/W Bit Name Description
burst Yate_star This specifies the beginning of the burst gate window. Note that this
2Ch window is set to be bigger than the burst. The automatic burst

position tracker finds the burst within this window. (Default = 50)

Chromg 6

A\E Qme Register - Page 0x60h

Index

Default

R/IW

Bit

Name

Description

4
2Dh

AN

g/

7:0

burst_gate_end

These bits specifies the end of the burst gate window. (Default =
70)

Activgl\ndeo Horizon

tal start time Register - Page 0x60h

Index| Default | R/W Bit Name Description
/ These bits control the active video line time interval. This specifies
;l/SZh rRW |70 hactive_start the beginning of active line. This register is used to centre the

horizontal position, and should not be used to crop the image to a
smaller size. (default = 130)

Active video Horizon

tal Width Register - Page 0x60h

Index

Default

R/W

Bit

Name

Description

2Fh

50h

R/IW

7:0

hactive_width

These bits control the active video line time interval. This register
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specifies the width of the active line, and should not be used to
crop the image to a smaller size. The value 640 is added to this

Active video vertical

start time Register - Page 0x60h

Index| Default | R/W Bit Name Description
These bits control the first active video line in a field.
30h |22h R/W |7:0 vactive_start This specifies the number of half lines from the start of a

register. (default = 80 — 640+80=720)

(Default = 34)

i\\\

Active video vertical height Register - Page 0x60h
Index| Default | R/W Bit Name Description
These bits control the active wdeo\b@ ht le
31h |61h R/W |7:0 |vactive_height |height by the number of half I Iue 3 |s a
this register. (default = 97 — 1 alf
\/
Vsync H Lockout Start Register - Page 0x60h
Index| Default | R/W Bit Name Description
7 Reserved
This register defines tha [ngmber Qf If-limesBefore the vsync that
h the hsync detector cirsyit is disabl his is to make sure that the
32 i
70h RW l6:0 vsync_h_min HPLL is not confused Yy the equa on pulses and the broad

pulses. Also i ick Ypodles the VSYNC is just one 3 line wide
pulse with ng’h stryctu it must be ignored.
(Default = 4 m

Vsync H Lockout En

d Register - Page 0x60h

o (]

Index| Default | R/W Bit Name Description
7 Reserved
33h . is regl te defines the number of half-lines after the vsync that
OEh RIW 6.0 Q max ( ({We hsync|d tor circuit is re-enabled. (Default = 14)
v
Vsync AGC Lockout Start Fgeég@\ie\g W/
Index| Default | R/W Bit Name Description
7 Reserved
34n A/_\ his register defines the number of half-lines before the vsync that
6Ch R/W : vsync_agec\min |the AGC, SYNCTIP, and BACKPORCH gates are disabled.
A (Default = -20)
Vsync AGC Locko éNd Registgr' - Page 0x60h
Index| Default | R/W Bit Name Description

2,

o

vsync_clamp_m
ode

These bits control DC clamping during the vertical blanking interval.
00 = disabled

01 = enabled

10 = enabled except for noisy signals

11 = enabled except for noisy signals and VCRs (default)

i

R/W

5.0

vsync_agc_max

This register defines the number of half-lines after the vsync that
the AGC, SYNCTIP, and BACKPORCH gates are re-enabled.
(Default = 16)

Vsyng/VBI Lockout Start Register - Page 0x60h
Index| Default | R/W Bit Name Description
7 Reserved
36h i i i i
7Ah RW |60 vsync_vbi_min This register defines the number of half-lines before the VSYNC

that VBI data is valid. (Default = -16)

Vsync VBI Lockout END Register - Page 0x60h
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Index| Default | R/W Bit Name Description
viock wide ran This register controls whether a wide or a narrow vertical locking
0 R/W |7 e - range should be used:
37h 9 Default = 0 (narrow)
20h RW l6:0 vsync_vbi_max This register defines the number of half-lines after the VSYNC that

VBI data is valid. (Default = 14 ??)

VSYNC_CNTL Register - Page 0x60h

Index| Default

R/W

Bit

Name

Description

00b
38h

R/W

7:6

vsync_cntl

These bits set the vsync output mode

00 output the vertical PLL vsync when th
otherwise use directly derived vsync ( ult)
01 = output the directly detected vsyn

10 = output the vertical PLL derived vsyn

11 = output the PLL vsync in alte te mo

00h

R/W

5:0

vsync_thresh

This register specifies a relative

[ [ ifi i VY aqd tWe level
Default = 0 (2's complement value

for the purpose of vsync detectio
2NN \\/>\/
N\

VSYNC TIME CONSTANT Register - Page 0x60h
Index| Default | R/W Bit Name Description
This bit sets the outpu |eI polarlty
0 R/W |7 field_polarity 0 — field=1 for odd field d=0 for n fields (default)
1 — field=0 f odd Telds, eI =1 for even fields
0 RIW |6 flip_field This bit flipg/eyén/odd fi2lds\_ "\
0 RW |5 veven_delayed gl\ls\blt de(a;(s/deﬁo/lor/}yf even fields by 1 vertical line (default =
0 RW |4 vodd_delayed |Thisbihdeldys detectiph #f odd fields by 1 vertical line (default = 0)
39h : field_detect_mo g / . : _
10b RW [3:2 |~ A 'I/'héw cMhe’éld detection logic. (default = 2)
hese bit§ seX the vertical PLL time constant
= fast. useful if the vloop_cntl register is not 11. Internal
vanes and 1
10b R/W [1:0 = moderate. Internal values are 1 and %a.

2 = slow. Internal values are % and 1/16 (default)
§: very slow. Most useful for noisy signals. Internal values are %
d %

Status Register 1 Ré&er\\gge&sh

Index| Default | R/W Bit Name Description
7- mlepPourstripe Macrovision colour stripes detected. The number indicates the
R\ . s number of colour stripe lines in each group

mv_vbi_detecte

MacroVision VBI pseudo-sync pulses detection

3Ah

A\

R d 1 = Detected
0 = Undetected
\B/ Chroma PLL locked to colour burst
/3 chromalock 1 = Locked
0 = Unlocked
Vertical lock
R 2 Vlock 1 = Locked
0 = Unlocked
Horizontal line locked
R 1 Hlock 1 = Locked
0 = Unlocked
No signal detection
R 0 no_signal 1 = No Signal Detected

0 = Signal Detected
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Status Register 2 Register - Page 0x60h

Index| Default | R/W Bit Name Description
R 7:3 Reserved
R 2 vnhon_standard |Vertical frequency non-standard input signal Detected
3Bh R 1 hnon_standard |Horizontal frequency non-standard input signal Detected
R 0 glrjoscan_detect Progressive Scan Detected \\
Status Register 3 Register - Page 0x60h \\
Index| Default | R/W Bit Name Description
R 7 ver_rew VCR Rewind Detected . /7 ) N\ \
R 6 ver_ff VCR Fast-Forward Detected < > { ( / /\ \
R 5 ver_trick VCR Trick-Mode Detected M N % /
R 4 ver VCR Detected /\ N \ \
Noisy Signal Detected. This bit s e when heW noise
3ch R 3 noisy value (status register 7Fh) is greater than tl lue grammed
into the “noise_thresh” register (0
R 2 2§5llnes_detect 625 Scan Lines Detected
\/
R 1 S(IjECAM_detect SECAM Colour Mode«éé(eéted \\
R 0 PAL_detected |PAL Colour Mode Dete&ed\
Horizontal Sync DTO Increment Status Register - Pam& \\
Index| Default | R/W Bit Name Description
7:6 Reserved
70h . . N . = . .
R 5:0 status_ . ;beEe its onf@;ta(t of the 30-bit-wide horizontal sync DTO
hdto_inc[29:24] /An en
. stat
71h R 7:0 hata\ [231156
. tatus
72h R 7:0 h o,z'rqc 5
. atu
73h R |70 3} SN

Chorma Sync DTO |

remext Sﬁ(&ﬁegk‘?er - Page 0x60h

in

Index| Default | R/W Bit Name Description
< Vt6 Reserved
74h R 5 sta\{% These bits contain status of the 30-bit-wide chroma sync DTO
: cdto Mnc[29:24] |increment.
\ status_
75h //- N 7}\ cdto_inc[23:16]
. status_
?h \ \ R ) 0 cdto_inc[15:8]
N\ _ status_
7 R/ 70 cdto_inc[7:0]
AGC )An)a\log Gain Status Register - Page 0x60h
Index| Default | R/W Bit Name Description
—7—611/ R 7:0 isntatus_agc_aga These bits contain the analog AGC gain value.
AGC Digital gain Status Register - Page 0x60h
Index| Default | R/W Bit Name Description
79h R 7:0 status_agc_dga These bits contain the digital AGC gain value.
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Chroma magnitude Status Register - Page 0x60h

Index| Default

R/IW

Bit

Name

Description

7Ah

R

7:0

status_cmag

These bits contain the chroma magnitude.

Chroma Gain

Status Register - Page 0x60h

Index| Default | R/W Bit Name Description
7.6 Reserved
7Bh i
R 50 §8t;itus_cga|n[13
- o These bits contain the 14 bits data of the chroma
7Ch R 70 status_cgain[7:

0]

CORDIC Frequency

Status

Register - Page 0x60h

O /7/\
NN @)

Index| Default | R/W Bit Name Description
7Dh R 7:0 Ztrzatus_cordlq_fr These bits contain the SECAM co&c\&uen\ox\\/
Noise Status Register - Page 0x60h \\/}
Index| Default | R/W Bit Name Descr|pt|on
This registers indicatss how n0|s signal is. Larger values
. . indicate noisier signals.\Th\ reg|s used in conjunction with
7Fh R 70 status_noise programmable-fegister 034, \noise_thresh” and status bit 3C.3h,
“noisy”.
Luma Peaking Register - Page 0x60h <\ ( (
Index| Default | R/W Bit Name Description
RIW |7 Reserved
hese bit Set th&SECAM luma notch filter bandwidth
0 R/W |6 se bw = narray (default)
N =wide |
TW et the range of peak_gain.
ttin peak range value
00 1 (default)
00b R/W [5:4 peaky_range $ i
80h /\ 11 8
Ypeak =Y + YH *(peak_gain/peak_range) where Y is the luma and
YH is the high frequency luma only
v These bits set the gain for the luma horizontal peaking control. This
01%% peak¥gain allows adjustable gain to the luma around the colour subcarrier

frequency (default = 2).

v

b

%

peak_en

This bit enables the luma horizontal peaking control around the
colour subcarrier

frequency
0 = Disabled (default)
1 = Enabled

Com &\Iter Config Registe

r - Page 0x60h

Index| Default

R/IW

Bit

Name

Description

o

R/W

sv_bf

This bit is used to enable the chroma signal to bypass the
bandpass filter in the YC separator during s-video mode. When set
to 1, the chroma signal will run through the bandpass filter, when
set to 0, the chroma signal will bypass the bandpass filter. For
composite video mode. This bit should always set to 1. (default=1)

6:2

Reserved
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This bit is used to determine how many incorrect lines are used for
10b R/W (1.0 palsw_level the pal switch circuit before switching. Use a higher level for noisy
signals. (default = 2).
Chroma_Lock Config Register - Page 0x60h
Index| Default | R/W Bit Name Description
lose_ . . . N
6h RW |7:2 chromalock_ This register |s_used to tune the_chromaklll, higher values qre\more
sensitive to losing lock (default = 6).
count
lose
83h |111b |[R/W |3:1  |chromalock |Set the level for chromakill (default = 7)
level
lose_
1 rRW o chromalock_ \1/\)/hen set, chroma is killed whenever chr cgk)|s (o] faul
ckill
Vsync select Registers - Page 0x60h
Index| Default | R/W Bit Name Descr|pt|on
7:6 Reserved
0: counter - 80 N
vsync_derived_se [1: counter
0 R/W |5:3 I 2: counter — 1
3: counter — 2 (r
84h 4~: counter -
0;.counter
0 RW |20 vsync_real_sel .

f\k

Y Clamp UP/DN Value Regjstef - Paye 0
Index| Default | R/W Bit Name Description
7 Reserved
85h
R 6:0 %\KS lé@\galamp up or down value within a line
at
CB Clamp UP/DN V, m\\\ter\R\;e 0x60h
Index| Default | R/W Bit Name Description
\ A Reserved
86h
R k\\ cb_ s\ét abs_lev Cb clamp up or down value within a line

el | ‘latch

ClJrré UP/D\ \alue Registers - Page

vel_latch

0x60h
Index| Default | R/W Bit Name Description
N\ Y17 Reserved
87h
R 6:0 cr_sat_abs_le Cr clamp up or down value within a line

Chrp/m/z Loop Filter State Register - Page 0x60h

Index| Default | R/W Bit Name Description
7:4 Reserved
1010 | W | 31 cstate This register sets the chroma Ioopf!ter bandwidth state, larger
8Ah state has a slower response. (default = 5)
0 RIW 0 Fixed_cstate This register fixes the state of chroma loopfilter to cstate.

(default=0)
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External Hin/Vin Control Registers - Page 0x60h

Index| Default | R/W Bit Name Description
7:6 Reserved
0 R/W |3 sogin_sel Enable external sync input
8Bh 0 R/W |2 est_hsync_pol |Polarity select A\
0 R/W |1 ext_vsync_pol |Polarity select \ \
1 rRW lo Hreasampler_ [Upsample the chroma by 2 before going into the hres
2up (default = 1)
Charge Pump Delay Control Register - Page 0x60h /\ \
Index| Default | R/W Bit Name Description
0 RW |7 cpump_delay_e |[Enable delay of charge-pump up/down\pﬁlses
n Default = 0 (disabled)
coum Polarity of adjustment used to c te for SI |S|ble
0 R/W |6 az'ustp_ olarit artefacts caused by charge-pump Qulsgs.
8Dh Just_p Y |Default= 0 (normal polarity).
Delay, relative to charge- pum ulse before z}?\gtment used to
0Ah RW |50 cpump_adjust_ [compensate for possible tefa y charge-pump
' delay pulses, is applied.
Default = 10.
Charge Pump Adjustment Register - Page 0x60h \\ \>
Index| Default | R/W Bit Name Description
8Eh |c8h RW |70 cpump,_adjust Iue use ate for possible visible artefacts caused by
e-pu pu € uIt = 200)
\/
Charge Pump Delay Register - Page 0x60h
Index| Default | R/W Bit Name Description
f “cpum lay_en == 1", then the charge pump up/down pulses
8Fh |B9h R/W |7:0 delay re delayad by “4 x cpump_delay” output pixels.
fault = 740 output pixel delay.
RESET Reglster - Page Oxfi\s\? \\
Index| Default Name Description
3Eh 7.;/-\ Reserved
0 W I s\o\ft_rs}\ \ Soft Reset
Auto Mode Dete 'on(?egisﬁv\\Rage 0x60h
Index| Default | R/W Bit Name Description
auto_mode_tim (the number of vsync delays for auto mode change
90h OW—@\ e_constant
m (ng{Noise I%a ction Register - Page 0x60h
Index| Default | R/W Bit Name Description
N /|76 Reserved
91h 0/\ u 5:4 iir_filter_sel Clamping noise reduction filter selection
\ ] 3 Reserved
fSt)/ W 2:0 clamping scale |The amount of clamping up/dn
apping Noise Reduction Register - Page 0x60h
Index| Default | R/W Bit Name Description
92h |o RW |70 23)0@0|t?1|:]p_re The threshold to enable clamping up/du mechanism

2D Comb Noise Threshold Registers - Page 0x60h
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Index| Default | R/W Bit Name Description
This bit enable the use of the noise detector value as the threshold
0 RIW |7 noise_th_en value used to determine the best set of adaptive coefficients to be
used. (Default = 0)
These register bits specified the noise threshold used to determine
AFh the set of adaptive coefficients to be used. If the noise
. . disabled, this value is directly used as the threshold value\ If the
0Ah RIW 6:0 noise_th nosie_th_en bit is enable, this value is added to the valueXro
noise detector before it is used.
(Default = 10)

2D Comb Adaptive Gain Control Register -

Page 0x60h

A

Index| Default

R/W

Bit

Name

Description

11b

R/W

7:6

horiz_diff_cgain

These register bits specified the weight fe

test pattern. This will tune the

favourable to the vertical co i
(Default = 3)

11b

BOh

R/W

5:4

horiz_diff_ygain

ight\@r/tﬁe luma change in
in the adaptive algorithm.

These register bits sp

10b

R/W

3.2

chroma_vdiff_g

0

A\

r test pattern. This will tune the adaptive comb
re favourable to the bandpass filter mode. (Default =

10b

R/W

1:0

D)

Theigegdi tEr bits specified the weight for the low frequency luma
ange ¥ vertical luma transition to be used in the adaptive
algorithMm. Increase this value will make the adaptive comb filter to

e more sensitive to the vertical low frequency luma change such
} horizontal black and write bar test pattern. This will tune the
daptive comb filter to be more favourable to the notch filter mode.

(Default = 2)

A\
2D Comb Adapti\gGgin Co%q“%egister -

/

burst_noise_th_

Page 0x60h
Index| Default | R/W Bit Name Description
These register bits specified the weight of chroma noise threshold
R 7.6 vadap_burst_  |especially for luma burst signal and B/W signal. Increase for noisy
) noise_th_gain |signal.
> Default =3

These register bits specified the weight of luma noise threshold
especially for luma burst signal and B/W signal. Increase for noisy

54 gain signal
Blh Default = 3
These register bits specified the weight of chroma path noise
/ 11b R/W | 3:2 |c_noise_th_gainlthreshold. Increase for noisy signal.
Default = 3
/ noise th aa These register bits specified the weight of luma path noise
11b R/W |1:0 ?;]— M98} ihreshold. Increase for noisy signal.
Default = 3
Chroma Edge Enhancement Register - Page 0x60h

[Index| Default [ R/W | Bit

Name

Description
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0 RW |7 chroma_peak |This register bit enable the chroma edge enhancement
_en cirucit. (Default = 0)
. |This register bit enables the coring function circuit which is
chroma_corin . .
1 R/W |6 en used to eliminate the low level chroma noise such that the
B5h 9 low amplitude noise will not be amplified. (Default = 1)
R/W |[5:2 Reserved
11b R/W |1:0 |chroma_peak

These register bits specified the peak gain for the\chxoma
edge enhancement. Increase this value will increa e

sharpness of the chroma edge. (Default =3)

NN

ch_en

Control Register - Page 0x60h N
Index| Default | R/W Bit Name Description
These bits specify the resh
ldpause._thres WT88718-C/W'I.'88718-E. wil id
Oh R/W |7:4 h - non-standard signal. This wN tyfn-o
old ; ;
status register bit and can b e\No tur
filter. (default = 0)
B6h R/W |3:2 Reserved
This bit enables thenyertical e enwn—standard signal
1 R/W |1 vf_nstd_en detection. If non-stqndard signals\ detected, the 3D-comb
filter will be turned off sutamatically. #Default = 1)
0 RW o vcr_auto_swit |This bit e;;b@%ﬁu\%?icomb filter turnoff mode when
VCR sign tected ADefqult,= 0)

2D Comb Filter and

o 1)
Notch Filter Gain Regis&J\Paggo Qh/ﬂ

Index| Default | R/W Bit Name Description

RIW |7 Reserved

<> hese register bits specified the gain for the notch filter in the

ncrease this value will increase the notch

000b |[R/W [6:4 [ndich dal e luma output at the expense of more dot crawl

seen on the horizontal color transition and blurry

B7h Such as the vertical color bar test pattern. (Default = 0)
R/W |3 Reserved

/'\ These register bits specified the gain for the comb filter in the

luma path. Increase this value will increase the comb

000b |[R 0 _ga strength on the luma ouput at the expense of more dot-crawl

might be seen on the vertical color transition such as the
horizontal color bar test pattern. (Default = 0)

Active mc

g}q}}or Frame Buffe

r Register - Page 0x60h

Index

Default

R/IW

Bit

Name

Description

v/

BAh

N
X

o

7:0

vactive_fb_sta
rt

These bits control the first active video line in a field to write
to the field buffer memory for the 3D comb filter. This
specifies the number of half-lines from the start of a field.
(Default = 33)

Activ;Z \/ideo Vertical Heigh

t for rame Buffer Register - Page 0x60h

ght

Index| Default | R/W Bit Name Description
These bits control the active video height for data writing to
vactive fb hei the fielq buffer memory for the 3D cc_)mb filter. This specifie_s
BBH |60h R/W |7:0 — — 7 |the height by the number of half lines. The value 384 is

added to this register.
(default = 97 — 384+97=481 half lines)
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Index| Default | R/W Bit Name Description
74 Reserved
BCh
Oh R/W |3:0 hgync_pulse_ These bits define the width of the output hysnc pulse
width A
VBI WSS Data 0 Register - Page 0x60h \\
Index| Default | R/W Bit Name Description
no sianal oat |1° signal selection for sync separator block itsel
0 R 7 h gelg —Pal 1 = ho _signal generated from sync separator
- 1 = no_signal status bit from reglstgr\Ox3A[O
clock output selection u
0 R 6 free_run_27m |0 = line locked clock
1 = free run clock [\
0 5 Reserved
, Insert VBI raw data in CCIR65 ciNary data'gortion
1 R o |YEHNCCRO0 - disabled B\\;
BDh 1 =enabled
CCIR656_eav CCIR656 vibration a tion eI ctiomn—"
0 R 3 = line vibration absQrpijon from\eay to sav
_sav_phase
= line vibration abso t| n from to sav
0 R 2 vsy nc_out_pol Inverse VO u u olarlty
ority
hsync_out_pol &U/
0 R 1 ority %\e Hk) optput polarlty
0 R 0 cIk_out_poIont

VBI WSS DATA 0 Register

PO

)&L%\S\IBU output polarity
RN

v

Index| Default | R/W Bit Name Description
7:2 Reserved
BEh 0 R/W |1 ?\KOU\ Rnable vactive output from DAL
acti ts .
0 R/W é\z\ Qg%”i Enable hactive output from DAO
Sich regisdedpage
Input Level 1 Selestion Registar -YPage 0x60h
Index| Default | R/W Bit Name Description
coh| /T N\ \ Reserved
N R/G/B input enable
R )6 rgb_input 0 = CVBS, S-video, Y/Pb/Pr input

1 =R/G/B input

M

cvbs_out_disa
ble

CVBS_OUT pin disable
0 = enable CVBS_OUT
1 =disable CVBS_OUT

=

01b

R/W

cvbs_out_sel

CVBS_OUT pin output selection
00 = from SOGI pin

01 = from channel A input

10 = from channel B input

11 = from channel C input

R/W

chb_sel

Channel B of the first input level selection
0 = select AIN1 pin input (default)

1 = select AIN3 pin input
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Channel A of the first input level selection
00 = select AINO pin input (default)
0 R/W |1:0 |cha_sel 01 = select AIN2 pin input
10 = select AIN4 pin input
11 = reserved A
Input Level 2 Selection Register - Page 0x60h <\
Index| Default | R/W Bit Name Description
ADC drive current selection
adc_current_s 00 = 25%
10b R/W |7:6 ol =101 =50%
10 = 75% (default)
11 = 100%l O O AN
Cb channel of the second input level sgdection”
00 =reserved
11b R/W [5:4 |cb_ch_sel 01l =selectCHa
10 =select CH b
11 = select CH c (default)
Cih - -
C channel of the second fputtevel selecti Vv
00 = reserved \\‘ 5
10b R/W |(3:2 |c_ch_sel 01 =select CH a
10 = select CH b (defqul
11 =select CHe—_
Y channel d Wpu level selection
= resey
01b R/W [1:0 |y ch_sel selegt
10\ Sele
= select
Output Selection Register - Page\/@GOh r\
Index| Default | R/W Bit Name Description
RIW |7 Reserved
Y (\,‘H\c_gna/ble
1 R/W |6 0 = disable
EF enable (default)
R/W Reserved
\> CH b enable
1 R cRb\on 0 = disable
\\ 1 = enable (default)
C2h RW R\ Reserved
\> CH a enable
R )2 cha_on 0 = disable
> 1 = enable (default)
\_/ ADC sampling clock selection:
adc_sample_c 00 = 48MHz (default)
/W |10 K =701 = 48Mhz
10 = 48MHz
11 = 96MHz
umZEnhancement Registers - Page 0x60h
Index| Default | R/W Bit Name Description
C3h R/W |7:6 Reserved
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These bits set the range of y_edge_enhance.
Setting edge enhance range value
00 1 (default)
y_edge_enha 01 2
00b R/W |5:4 nce_range 10 4
- 11 8
Yedge_enhance = Y + YH
*(edge_enhance_gain/edge_enhance_range) where YXis\the
luma and YH is the high frequency luma only
010b  |RW |3:1 y_edge_enha [These bits set the gain for the luma ed%}im ni*
' nce_gain control. This allows adjustable gain (default
This bit enables the luma edge en emeU
0 RW [0 [-e99eend o - pisapled (defautt @ //>/>
- 1 = Enabled
\/
Sync Separator Pre-coast Register - Page 0x60h > { \\ \/
Index| Default | R/W Bit Name Descr|pt|on
The sync separator hsy t is oM viktuel hsync but not
C4h |00h R/W |7:0 |pre_coast source signals in the p r mbex of Jines before Vsync
(default = 0)
Sync Separator Post-coast Register - Page 0x60h
Index| Default | R/W Bit Name Descrlptlon
ync Sync Syput is from virtual hsync but not
C5h |00h R/W |7:0 |post_coast uxce sSi n I e\period of number of lines during Vsync
d a t—
Luma Peaking Coring Register - Rage 0x O)(_\
Index| Default | R/W Bit Name Description
,{J@ Mg Iﬁg@_;ef iy coring enable
0 R/W |7 n —UQK < di e (default)
‘Q = enable
R/W 16:3 Reserved
ma peaking coring threshold level selection
/_\ 00 = coring threshold level is set to 8
Céh 001 = coring threshold level is set to 16
| . 1010 = coring threshold level is set to 24
uga\ coring o .
000b |[R 0 thrashold 011 = coring threshold level is set to 32
100 = coring threshold level is set to 40
\ 101 = coring threshold level is set to 48
110 = coring threshold level is set to 56
> 111 = coring threshold level is set to 64
Blue St\e(\h\Rezy/r - Page 0x60h
Index| Default | R/W Name Description
blue stretch e Blue s_tretch enable
C7h R/W |7 - —~| 0 =disable (default)
/ n 1 = enable
/ Threshold level is selected for luma (Y) specifically.
blue_stretch_ |00 = threshold level is set to 832 (decimal)
00b R/W 16:5 |[luma_threshol |01 = threshold level is set to 768 (decimal)
d = threshold level is setto 704 (decimal)
= threshold level is set to 640 (decimal)
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Threshold level is selected for Cb / Cr specifically.
blue_stretch_ |00 = threshold level is setto 16 (512 +16)
00b R/W |4:3 |chroma_ = threshold level is setto 32 (512 +32)
threshold =threshold level is setto 48 (512 + 48)
= threshold level is setto 64 (512+ 64) A
Blue stretching amount to be processed.
000 = amount is set to 16
001 = amount is set to 32
blue stretch 010 = amount !s set to 48
000b |R/W |2:0 amount — |011 = amount is set to 64
100 = amount is set to 80
101 = amount is set to 96 <>
110 = amount is set to 112
111 = amountis setto 128  /\ <\
YANSA
Skin Tone Adjustment Register - Page 0x60h B { \\
Index| Default | R/W Bit Name Description
skin_tone_adj Skin tone adjustmeri\e?mg\\\?\/
0 RIW |7 - - 0 = disable (default)
en
- 1 = enable /\
6:2 Reserved
Skin tone adj S
C8h
00b RW 110 skin_tone_typ
e sel
ADC Control Register - Pai %giy\ (
Index| Default | R/W Bit Name Description
7:5 Reserved
0 R/W |4 {%vb@ \ \Enable offset voltage
1 Reserved
"@Iamped Y signal’s hsync tip source
coh 0 R/W, ’ a C—h%ba 0 = original ADC'’s signal (default)
<\/ EK en 1 = hsync sync tip is made by SOG’s estimation
1\ Reserved
0 R Ibf_filter_en |Enable input low pass filter
SOG Céréol Re\gi;skﬂs\l}age 0x60h
Index| Default | R/W Bit Name Description
M Q_/ fix_sog sog_threshold and sog_amplifier settings
fix_sog_settin 0 = disable, the sog_threshold and sog_amplifier are auto set
0 R/W |7 — o= by hardware (default)
9 1 = enable, the settings are fixed by sog_threshold and
sog_amplifier registers
C}tl’( SOG amplifier multiple
/ 00 = multiply 3 (default)
00b R/W [6:5 |[sog_amplifier |01 = multiply 5
10 = multiply 9
11 = multiply 17
14h R/W [4:0 |[sog_threshold |SOG threshold. (default=14 h)
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ADC Clamp Placement Register - Page 0x60h
Index| Default | R/W Bit Name Description
CBh|10h R/W [7:0 |ad_clplace Clamp Placement
ADC Clamp Duration Register - Page 0x60h
Index| Default | R/W Bit Name Description
CChlioh [R/W [7:0 [ad_cldur Clamp Duration NN
ADC Channel A Gain Adjust Register - Page 0x60h \\
Index| Default | R/W Bit Name Description
CDh|FFh [R/W [7:0 |adc_gain ADC gain adjust /\ [/ /A \
ADC Channel A Offset Adjust Register - Page 0x60h /\ u // ) />
Index| Default | R/W Bit Name Descr|pt|on
Doh 7:6 Reserved

1Fh  |R/W |5:0 |[ch_a_offset |Channel A offset adjust A\ U\
ADC Channel B Offset Adjust Register - Page 0x60h /_\ \\/}v
Index| Default | R/W Bit Name Description
b1h 7:6 Reserved N\ N\

1Fh |[R/W [5:0 |[ch_b_offset |Channel B offset adjust_\ A%
ADC Channel C Offset Adjust Register - Page 0x60h//>> A\\
Index| Default | R/W Bit Name Description
b2h 7:6 Rasewved\ ¥ I

1Fh R/W |5:0 |ch_c_offset ,Qhﬁnnékc\s\fféet.adj/y&{t
Hsync_feedback Pulse Contrgléégister Pé;e 0x60h
Index| Default | R/W Bit Name Description

%\\X\Uﬁm%éelect for CCIR656 encoder and scaler
0 R/W |7 g = origihal Hsync_27M (cvd2 path) (default)
1 = Hsync_feedback + HS_DEL (SOG, PLL path)
0 6 adc s nc_ ?DC Hsync Polarity cc_)ntrol, Hi for positive, Lo for negative
/_\b\olarl edge as starting counting for ClPlace[7:0]
N Hsync path delay for CCIR656 encoder and scaler to

0 hg Nelay_sel enhance Hsync robustness

D3h N —~7" 10 = No delay (default)

1 =0.5 clock cycle (27M) delay

v

AV

hactive_path_
sel

hactive Path Select

0 = original hactive_27M (cvd2 path) (default)

1 = Hsync feedback + HS DEL + hactive_start pll +
hactive_width_pll (SOG, PLL path)

-
&

3:0

sog_hsync_de
lay pulse_widt
h

pulse width control for Hsync_ feedback (SOG, PLL path),
working associated with HS_DEL register

i
HSZAJ_ Reg

ister - Page 0x60h

Index| Default | R/W Bit Name Description
Number of clocks delay applied for Hsync (SOG, PLL path),
D4h |00h R/W [7:0 |HS _DEL[7:0] |working associated with Hsync Pulse Control register (0xD3),

it's working when bit 7 and bit 6 of register 0OxD3 are set

HS_DEL and MISC Register - Page 0x60h
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Index| Default | R/W Bit Name Description
adc_clamp_hs ADCs clamp hsync source selection:
0 RIW |7 eel 0 = select Sync Seperator hsync
ync_se 1 = select internal hsync
Hsync Polarity control for Sync Separator output for RLL27M
0 RW 6 Sync_sep_hsy|0 = Sync Separator output positive Hsync (adiive, high)
nc_polarity (default)
D5h 1 = Sync Separator output negative Hsync (active low)
R/W |[5:3 Reserved
hsync_path,_s hsync Path Select for PLL27M
1 R/W |2 el pII2_7M — | 0 =select hsync decoded from S path Q
— 1 = select hsync decoded from ¢ path (defa /\
Number of clocks delay appli c (SOG/PL ),
00b R/W |1:0 |HS_DEL[9:8] |working associated with Hsyn onxrol register(OxD3),
it's working when bit 7 and bit gist D3are set

Self Test Pattern Re

gister - Page 0x60h

fc:r (S
N

Index| Default | R/W Bit Name Description
CCIR656 self test pajtdryf selegtion enahle”
0 Rw |7 [self_testpatte\ "5 yioble (defaul
rn_en
- 1 =enable
R/W 16:3 Reserved
ern selgction:
D6h 0
000b  |RW |20 fﬁlf_test_patte
AN
S Sather PG
Digital ADC Clamp Time Cc;gst t Reyister - x60h
Index| Default | R/W Bit Name Description
RIW |7:3—~ Reserved
/ Time constant to adjust ADC clamp via digital method,
smaller value get quicker clamping to correct level
0 = adjust every 1 pulse (Up / Down pulses)
1 = adjust every 2 pulses
D7h adc_clamp_ti |2 = adjust every 4 pulses
00 e
me_const 3 = adjust every 8 pulses

v

N
/)

4 = adjust every 16 pulses
5 = adjust every 32 pulses
6 = adjust every 64 pulses
7 = adjust every 128 pulses

CCIRB56 Width Register - Page 0x60h

Index| Default | R/W Bit Name Description

/ These bits control the active video line time interval for

-B'( cCir656 hactiv CCIR656 format output. This register specifies the width of
h |80h R/W |7:0 — the active line, and should not be used to crop the image to a

e_width

smaller size. The value 640 is added to this register.

(default = 128 — 640+128=768)

PLL_27M Divider Register - Page 0x60h
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Index| Default | R/W Bit Name Description

D9h |B4h R/W [7:0 |NF27M [7:0]
01b R/W |1:0 |NF27M [9:8]
7:2 Reserved

The formula of this PLL_27M is
output freq. = (NF27M[9:0] + 1024 ) * freq. of Hsync
LN

Input hoixel |Divider Program value for AFE|PLL  output|Rem
Hsync P NF27M[9:0] frequency A />A

The 10 bits divider of PLL_27M
DAh

NTSC |15.734 KHz|00 1716 1716 — 1024 = 692 27 MHz \/ 13.5&)|v| 7 5-lige
= 0x2B4h A hon-Squérg pixgl
Nz 5

10 1560 1560 — 1024 = 536 24.5 27
= 0x218h syuaxe

ixel
PAL  /]15.625 KHz|01 1728 1728 — 1024 = 704 27 M 13. Hz 625-line
SECAM =0x2C0h PN non-sguare pixel

11 [1888 1888 — 1024 = 864 . z \/M75 MHz 625-line
= 0x360h are pixel

The actual divider is a 11-bit counter. MSB (bit 10) is always Set\bit 9:& programmable. So the

frequency multiplification range is from 1024 to 2047.

Misc. Register - Page 0x60h Q C ﬂ

Index| Default | R/W Bit Name Description
7 Reserved

a tectidall Y MO to detection
0 R/W |6 = disable (Yefault)
1 —

enal

\ tomagié soft reset when vsync or hsync or chroma is
| r

\/
ec unlock or no signal
DBh |© R/W |5
Reserved

esSet\
Q x V' |Power down mode
0 = disable (default)
0 % S pd 1 = enable, enter power down mode

/ During power down mode only I12C, registers, XTAL alive

jgital [{C Clar% Eegéér - Page 0x60h

Index| Default | R/W Bit Name Description

NI The ADC clamp up/down pulse limit
adc_clamp_ e
7 0 = disable (default)
threshold_en _
- 1 =enable
oo

adc_clamp_ |The limit value for the ADC clamp up/down pulse length that
threshold is valid when adc_clamp_threshold_en =1
ifital ADC Clamp Register - Page 0x60h
Index| Default | R/W Bit Name Description

DDh R 7 status_sync_
sep_no_signal

}: disable (default)
= enable

R/W |6:0

no signal statue bit which is detected by sync_seperator
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These bits contain status bits of hardware SOG amplifier
multiplier
R 65 status_amplifi |00 = multiply by 3
' er 01 = multiply by 5
10 = multiply by 9
11 = multiply by 17
R 40 status_sog_ |These bits contain status bits of hardware SOG shce\level
' threshold automatic adjustment

Digital ADC Clamp Registe

rs - Page 0x60h

2N\

A

\n\x\cla p

Index| Default | R/W Bit Name Description
adc_clamp_in [adc clamp during non active video¢ggion U//>/>
1 RIW |7 _hon_active_e |0 = adc clamp in every hsync
n 1 = adc clamp only in hsync of/hqn Qc@
DEh R/IW |6:4 Reserved
adc_clamp_in |When the register adc_cla%é%_en = , this
8h R/W |3:0 | _non_active_ |[register sets the number hsyncs befyre) active video,
width during these hsyncs, the/adc clamp tp/tlo s, attived
Al \\
RGB Input Sync Height Register - Page 0x60h
Index| Default | R/W Bit Name Description
7:5 Reserved
DFh . rgb_input_hsy |When R/ inpup, this Fe\Eter sets the height of the sync
1Ch  |R/W |40 n%_he%ht y ight ?{?/p/\//\ g g y
N\ N\ )
Misc. Register - Page 0x60h
Index| Default | R/W Bit Name Description
0 RIW |7 vcr_mode-dis |Disable this flag
6:3 Reserved
W mode detected, the output clock are forced to
1 RW |2 &r eNu _e . MHz clock:
mien 0 =disable
ECh \ = enable
\Q DC clamp behaviour selection:
0 R 0 = ADC with clamp

1 = ADC without clamp

awo_clam

p

No clamp during vsync for ADC selection:
0 = disable, the ADCs are always clamped
1 = enable, the ADCs are not clamped during vsync

-

1 /R%
ainchN Patte

rn ression Registers - Page 0x60h
Index| Default | R/W Bit Name Description
0 QW . rainnow_suppr|Enabled to suppress rainbow pattern
EDh A\ ess_en
5)_‘ RW 6:0 y_up_lo_diff_t |When the luma upper and lower pixels difference is larger
' hreshold than this value, the rainbow pattern suppression is activated
49/ RW |7 rainbow_band [The 2D Y/C separation’s bandpass filter coefficient is used
_coef as a factor to adjust rainbow pattern
}WOSh RW 6:0 y_ri_le_diff_thr|When the luma right and left pixels difference is larger than
' eshold this value, the rainbow pattern suppression is activated
EFh 7:6 Reserved
0 R/W |5 pal_fix_en PAL mode bug-fix enable
4 Reserved
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: weighting detection enable, uses weighting factor to select
0 RIW (3 Iweight en g i automatically I
0 R/W |2 bpf_en BPF enable (it should be turned off for S-video mode)
0 R/W |1 443m_sel 4.43MHz/3.58MHz central freq. Selection
0 R/W |0 wide_bw_sel |wide/narrow bandwidth selection 2\
Auto Mode Detection Registers- Page 0x60h \\
Index| Default | R/W Bit Name Description
auto_mode_F //\
F3h |[EAh  |[R/W |7:0 |cMore_up_thr |For adjust auto mode detection FcMore upper't (o}
eshold /\ A
auto_mode F N \) Y@P
F4h |20h R/W |7:0 |cLess_lo_thre |For adjust auto mode detectiomFcLe wer t hol
AR
auto_mode_F %Qé\ \p%ﬁ\/
F5h |40h R/W |7:0 |[cLess_up_thr |For adjust auto mode detectionVFslLess upper threshold
eshold PN
auto_mode F <\/ \&\;/W)
F6h |DOh R/W |7:0 |[cMore_lo_thre |For adjust auto mod e(é% oreNewer threshold
shold
N\
Misc. Registers- Page 0x60h /\\\
Index| Default | R/W Bit Name Description
@ect% results:
st d_sta
FEh Oh R 7:4 “
= SECAM
hers = reserved
2h R ,8’9’\ éklip_réyiéign Chip version
%
5. El aracteristics
1. (Absolute) Maximum Ratings
Parameter Min. Max. Unit
5V Powersupply veftage -0.5 6.0 v
3.3V Polver supply voltage -0.5 3.8 V
2.5V Bower supply voltage -0.5 3.0 v
DC vdltage on I/O Vss— 0.5 Vpp3z+ 0.5 v
Operatjfig ambient temperature (commercial use) 0 +70 C
|Operafing ambient temperature (extending temp. range) -20 +80 c
age temperature -40 +120 C

*Note: Any other outside extending temp. range, please contact and discuss with us. Besides
temperature, stresses above those listed may cause permanent damage to the devices.
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5.2. DC Characteristics

Ta=25T

Symbol Parameter Condition Min. Typ. Max. Unit
Vbp2s 2.5V Supply Voltage 2.3 2.5 27| V
Vb33 3.3V Supply Voltage 3.1 3.3 3.5\ Vv
Voo 5V Supply Voltage 4.75 5.0 5.25 \] \V
Ibp2s 2.5V Operating current 170 m\Q
Ippss3 3.3V Operating current 10 PN NA
Ipps 5V Operating current 25 //\ mA\
Vin Input high voltage 0.7Voo | A\ - Voo+t08 A \V >
Vi Input low voltage Vss-0.3 [V - jog)ép{ K
Vou Output high voltage lon = -6mMA; Vpp33=3.3V 24N (\ / / N
VoL Output low voltage loL = 6mMA; Vpp33z=3.3V ( \ \ ( 0$& \'4
loz Tri-state leakage current — \ ( —\ & ] pA
All GPIOs are CMOS 3-state output and 5V-tolerant input(except KP\ C[3?€{)>
5.3. AC Characteristics
5.3.1. General /‘\

Symbol Parameter Condition Min. Typ. Max. Unit
fosc Oscillator frequency 24 MHz

2
5.3.2. I°C Interface A f\\

Symbol Parameter Min. Typ. Max. Unit
fscL SCL input clock freﬁup/ncy <\ \ \ 0 - 400 KHz
ter Bus free time \ > \ \ \ / 1 - - us
tup.start |Hold time for STARJ)coﬁQition\ \ 0.6 - - us
tsu,starT |Set-up time for STA?(T%@n\(tlon \ \ 0.6 - - us

thicn,sc.  |SCL clock thI{tlm\ \ \ 0.6 - - us
tlow,sc |SCL clock K)y(tlmé\ \ \ > 0.6 - - us

tuppata |Hold tinfe fok DATA idpuy 0 - - ns
tup.paTao |Hold time\fqr\S{ATA ouﬁwt> 80 - - ns
tsu,pATAl '{gt#p\trme\‘quATA input 20 - - ns
tSU,DATNé éet-up\{m&for\py A output 100 - - ns

{RJ\SEJZCI SCL and\SE}A rise time - - 1 us
4/aLi2c\ |SCL and/SPA fall time - - 300 ns

tsu,sTop S\ét-up’t/iy@ for STOP condition 0.6 - - us
tsp,KE(\ PUtsewidth of spike that suppressed by input filter - - 50 ns
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START START STOP
tHD,DATA
— o ler
SDA  \ / 5 >< X ——\\_/
i thicH,scL E | i tsupata E
= :
scL i /! ST\ N Q
= SR
) tlowsct ) i
thp,sTART tsu sTART SE
AN
5.3.3. BT.656 Input (\//\\ NN
Symbol Parameter Min. Typ. Max. Unit
fcLk 656 BT.656 clock frequency \ Y 27 MHz
tsu,656 BT.656 data setup time //'\ > N\ R - - ns
tHD 656 BT.656 data hold time \2’ - - ns
VO
5.4. DAC Characterlstlcs
Symbol Parameter Condltlon Min. Typ. Max. Unit
INLpac  |Integral nonllnearltﬂ \ \ \ /}\/ 1 LSB
DNLpac [Differential nonhne‘qnt&/} g LSB

@@@%
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6. Package Outline

LQFP 128 pin : 14mm(W) x 14mm(L) x 1.4mm(H)

&

128 87
/IIIIIIIIIIIIIIIIIIIIIIIIIIIIII .

&

S

w
o

¢

»

AW NN iy

AN

VARIATIONS (ALL DIMENSIONS SHOWN IN MM}

\ LTV TTes

SYMBOLS | MIN. | NOM. [ MAX.
A -— - 1.60
Al 0.05 - 0.15
A2 1.35 1.40 1.45
> b 013 | 0.18 | 0.23
¢ 009 | —- 0.20
D 16.00 BSC
§ D1 14.00 BSC
E 16.00 BSC
/ E1 14.00 BSC
/ e 0.40 BSC
L 0.45 [ 0.60 | 0.75
L1 1.00 REF
8 o | 35 | 7

W w =
4]
4
X
b
[Te
o
\ S
" “ GAGE FLANE
H SEATING PLANE
L -
L1

NOTES:

1.DATUM PLANE [B] IS LOCATED AT THE BOTTOM
OF THE MOLD PARTING LINE COINCIDENT WITH

WHERE THE
2.DIMENSIONS

MOLD PROTRUSION. ALLOWABLE PROTRUSICN

IS 0.25 mm

E1 DO INCLUDE MOLD MISMATCH AND ARE

DETERMINED

3.DIMENSION b DOES NOT INCLUDE DAMBAR
PROTRUSION.

DETAIL A

LEAD EXITS THE BODY.
D1 AND E! DO NOT INCLUDE

PER SIDE. DIMENSIONS D1 AND
AT DATUM PLANE [H] .
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