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1 Introduction

1.1 Scope

This is the Hardware Functional Specification for the S1D13774 LCD Controller. Included
in this document are timing diagrams, AC and DC characteristics, register descriptions, and
power management descriptions. This document is intended for two audiences: Video
Subsystem Designers and Software Developers.

This document is updated as appropriate. Please check the Epson Research and Devel-
opment Website at www.erd.epson.com for the latest revision of this document before
beginning any development.

We appreciate your comments on our documentation. Please contact us via email at
documentation @erd.epson.com.

1.2 Operational Overview

The S1D13774 is a low cost, low power LCD Controller providing multiple LCD support
for embedded and mobile products requiring up to WVGA resolution. The Video Input
interface and optional TV-Out support, via an external NTSC/PAL encoder, enhance the
capabilities of the S1D13774 to meet a wide variety of applications. Supporting up to three
display layers, the S1D13774 provides the Host processor with flexibility in handling
multiple image sources.

The S1D13774 feature set includes independent resizing of PIP window image data using
the bi-cubic scaler, rotation and mirror functions, alpha blending and transparency, image
scrolling for each layer, and LCD output manipulation such as gamma control and optional
dithering. The Auto Movie Enhancement (AME) feature allows independent chroma,
contrast, and gamma adjustments of the image data in a selected PIP window. The combi-
nation of these features allows the Host processor to provide image data, but off-loads the
image processing requirements from the Host.

The S1D13774 contains 1280K bytes of embedded DRAM which is used to store image
data for up to three layers. This feature set provides a low cost, low power single chip
solution to meet the demands of embedded markets requiring up to WVGA resolution, such
as Mobile Communications devices.

Hardware Functional Specification S1D13774B02B
Issue Date: 2008/07/02 X85A-A-003-01
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1.3 Abbreviations and Acronyms

The following abbreviations and acronyms are used in this document:

All numbers are in decimal unless marked otherwise (b for binary, h for hexadecimal)
k = 210 = 1024 when used with regards to memory
b = bit

B =Byte

bpp = bits-per-pixel

msb = Most Significant bit

Isb = Least Significant bit

10 = Input/Output

LUT = Look-Up Table

NC = No Connection

YYC=YUV to YUV Converter

YRC = YUV to RGB Converter

RYC =RGB to YUV Converter

VDP = Vertical Display Period

VNDP = Vertical Non-display Period

DDS = Digital Direct Synthesis

POUT = PLL Output

S1D13774B02B
X85A-A-003-01
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2 Features

2.1 Display Buffer
* Embedded 1280k bytes of DRAM can be used for:
* Main Window frame buffer
* PIP1 Window frame buffer
* PIP2 Window frame buffer

* Supports eco Image Codec (eIC)

2.2 Registers

* Registers are memory mapped

* Asynchronous/Synchronous registers (asynchronous registers are accessible when
power save modes are enabled)

2.3 Host Interface

* Types of Host interface:
 18-bit Indirect Interface

e 12C Slave

2.4 Video Input Interface
e 8-bit YUV interface, 12-bit RGB interface

2.5 Input Data Formats

* Image data can be input as:

* YUV 4:2:2

* YUV 4:2:0

* RGB 5:6:5

* RGB 6:6:6

* RGB 8:8:8
Hardware Functional Specification S1D13774B02B
Issue Date: 2008/07/02 X85A-A-003-01
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2.6 LCD Interface

Supports up to two panels:
* LCDI1 can be:
* 18/24-bit RGB Interface
* LCD2 can be:
* Parallel Interface (MPU Interface)

¢ Serial Interface

2.7 External NTSC/PAL Encoder Interface

Hsync & Field Interface (Interlace)
ITU-R BT656 Interface (Interlace)

Parallel Interface (MPU Interface) (Non-Interlace)

2.8 Display Features

Picture in Picture, Transparency, Alpha Blending
Image Rotation (90°, 180°, 270°) and Mirroring
Scroll Assist
AME (Auto Movie Enhancement)
Supports up to three layers:
* Main Window:
* RGB 8:8:8, RGB 6:6:6, RGB 5:6:5
* Image Doubling
* PIP1 Window:
e RGB 8:8:8, RGB 6:6:6, RGB 5:6:5, YUV 4:2:2, YUV 4:2:0
* Bi-Cubic Scaling (1/2x ~ 8x)
* Over/Down Sampling Scaling (1/8x ~ 8x)
* Edge Enhancement
* PIP2 Window:
* RGB 8:8:8, RGB 6:6:6, RGB 5:6:5, YUV 4:2:2, YUV 4:2:0
* Bi-Cubic Scaling (1/2x ~ 8x)
* Over/Down Sampling Scaling (1/8x ~ 8x)

* Edge Enhancement

S1D13774B02B
X85A-A-003-01
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2.9 Miscellaneous

* Internal PLL or digital clock input (CLKI)
* Software initiated Power Save Mode
* Available general purpose 10O pins
* Package:
* VFBGA 161-pin: 7x7mm, Ball pitch 0.5mm, Thickness 1.0mm

Hardware Functional Specification S1D13774B02B
Issue Date: 2008/07/02 X85A-A-003-01
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3 Block Diagrams

3.1 Typical System Implementations

Host 1

MPU Interface

CS#

Address

DB[17:0]

RD#
WR#

VVVYVY

INT
TE

RESET#

Video Module

v

VCLKOUT
VCLKIN

VDATA

DATAEN

VSYNC

LCD1
S1D13774 (RGB Interface)
CS# FPFRAME > VSYNC
D/C# FPLINE » HSYNC
DB[17:0] FPDRDY EN
RD# FPDAT[23:0] »| DATA[23:0]
WR#
INT
TE FPSHIFT » DCK
RESET# FPCS1# »| SCSH#
FPSCLK » SCK
FPSO » SDT
FPAO > SAO
LCD 2
(MPU Interface)
FPCS2# CS#
P2WR# WR#
P2A0 A0
FPVS2 (¢ VOuT
P2DAT[7:0] DATA[7:0]
VCLKIN
VCLKOUT
VDT[11:0]
VDE
VVSYNC NTSC/PAL
Encoder
TVCLK CLK
TVFLD FIELD vV
TVHS HS
TVDT[7:0] DATA[7:0]

Figure 3-1: Example System Block Diagram 1
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Host 1 LCD 1
MPU Interface S1D13774 (RGB Interface)
CS# »| CS# FPFRAME » VSYNC
Address » DIC# FPLINE » HSYNC
DB[17:0] » DB[17:0] FPDRDY » EN
RD# » RD# FPDAT[23:0] » DATA[23:0]
WR# » WR#
INT INT
TE TE FPSHIFT » DCK
RESET# » RESET# FPCS1# p SCS#
FPSCLK » SCK
FPSO » SDT
FPAO » SAO
LCD 2
(Serial Interface)
—» SCK
» SDT
. SA0
Video Module FPCS2# SCS#
VCLKOUT > VCLKIN FPVS2 VIN
VCLKIN » VCLKOUT
VDATA » VDT[11:0]
DATAEN » VDE
VSYNC » VVSYNC NTSC/PAL
Encoder (S1D13771)
TVRD# RD$
TVWR# WR#
TVCS# CS#
TVDC DI/C# v
TVTE |« TE
TVDT[7:0] |« MD[7:0]
Figure 3-2: Example System Block Diagram 2
Hardware Functional Specification S1D13774B02B
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3.2 System Block Diagram

Parallel Direct Access
DRAM
Indirect Interface ¢——p| 1280k bytes
Host
Interface
12C < > DRAM Controller
® Q Sub Memory Write Path N
»
40
Main Memory Write Path
© RGB PIP2 PIP1 M
— to | | : || ain
({ YUV 0 Rotation eC P Window Window  Window
Path Path Path
> Video
Interface
elC elC elC
2 1 0
RGB to RGB to .
YOV 2 YUV 1 Doubling
Scaler 2 Scaler 1
AME
YUV to YUV to
RGB 2 RGB 1 I;
Transparency and
Alpha Blend
RGB to ¢
YUV 3
LUT
Dither
v 9 v
TV-Out Interface LCD Interface
Figure 3-3: S1D13774 Block Diagram
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4 Pins
4.1 Pinout Diagram
TOP VIEW
o
A OO0OO0O00OO0OOO0OOOO0OO
B OO0OO0O0O0OO0OOOOOOOO
c OO0O0O0O0OO0OOOOOOOO
D OO0O0O0O0OOOOOOOOO
E OO0OO0O0OO0O0OOOOOOO
F OO0O0O0OO0O0 OO0O0O0O0
G| 00000 O000O0
H OO00O0O0 OO0O00O0
J O000O0O0OOOOOOOO
K O00O0O0O0O0OOOOOOO
L O0O0O0O0OOOOOOOOO
M OO0O00O0O0OOOOOO0OO——__ oot
These marks are for reference only
N O O OOOOOOO OOOO and do not appear on the top of
the package.
123456 7 8 910111213
Figure 4-1: SID13774 VFBGA7HX 161-pin Pin Mapping (Top View)
Table 4-1: SID13774 VFBGA7HX 161-pin Pinout (Top View)
1 2 3 4 5 6 7 8 9 10 11 12 13
NC GPIOH8 | GPIOH2 | COREVDD VDT9 VDT7 SDA SCL GPIOH23 CLKI PLPAV PLP NC A
GPIOH9 | GPIOH6 | GPIOH3 VSS VDT8 VDT6 GPIOHO VDT1 TE VSS PLLVSS PLLVDD OSCO |B
GPIOH12 | GPIOH7 | GPIOH4 VDT10 | GPIOH22 VDT5 GPIOH1 VDTO GPIOH20 | HIOVDD VSS OSCVDD OSCI C
GPIOH15 | GPIOH14 | GPIOH5 VDT11 GPIOH21 VDT4 VDT3 VDT2 VSS I2CEN | COREVDD | CORE18VDD | MTEST3 |D
VCLKIN | GPIOH17 | GPIOH10 | GPIOH11 | HIOVDD | COREVDD VSS HIOVDD | HIOVDD |COREVDD VSS MDREF MTEST2 |E
GPIOH18 | COREVDD | GPIOH16 | GPIOH13 VXSD NC VSS FPDAT10 | COREVDD | COREVDD MTEST1 |F
VCLKOUT | VVSYNC VSS VDE VRESET VSS PIOVDD | FPDAT11 VSS MTESTO |G
DRAMVDD | DRAMVDD | DRAMVSS | GPIOH19 | TESTEN PIOVDD | FPDAT16 | FPDATS8 FPDAT9 PIOVDD |H
DRAMVCC | DRAMVCC | DRAMVSS | DRAMVSS | CNF3 CNF1 CNF2 CNFO SRESET | FPCS2# | FPDAT14 | FPDAT17 | FPDAT7 |J
HIOVDD | COREVDD | DRAMVSS | PIOVDD VSS GPIOP11 | COREVDD | PIOVDD | FPDATO FPSO COREVDD VSS FPDAT15 | K
INT VSS COREVDD | GPIOP14 | GPIOP8 | GPIOP7 |FPFRAME VSS FPCS1# | GPIOP4 FPAO FPDAT12 | FPDAT13 | L
RESET# CRES GPIOP13 | GPIOP9 | GPIOP6 VSS FPLINE FPDAT1 FPDAT3 | FPDAT6 | GPIOP3 GPIOP1 FPSCK (M
NC RRES GPIOP12 | GPIOP10 | GPIOP5 | FPSHIFT | FPDRDY | FPDAT2 | FPDAT4 | FPDAT5 | GPIOP2 GPIOPO NC N
1 2 3 4 5 6 7 8 9 10 11 12 13
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4.2 Pin Descriptions

Key:
Pin Types
| = Input
0] = Output
10 = Bi-Directional (Input/Output)
P = Power pin
AP = Analog Power pin
G = Ground
AG = Analog Ground

RESET# / Power Save Status

H = High level output
L = Low level output
Hi-Z = High Impedance
Table 4-2 Cell Descriptions
Item Description
LI LVCMOS Input Buffer
LIS LVCMOS Schmitt Input Buffer
LIU LVCMOS Input Buffer with pull-up resistor
LID LVCMOS Input Buffer with pull-down resistor
LIDS LVCMOS Schmitt Input Buffer with pull-down resistor
LO LVCMOS Output buffer
LO DSEL LVCMQ_S Output B_uffer with Drive Selecto_r.
- The driving capability can be controlled using REG[0018h].
LB DSEL LVCMQ_S Bidirecti_o_nal Buffer with Drive S(_alector.
- The driving capability can be controlled using REG[0018h].
LBU DSEL LVCMQ$ Bidirecti.o.nal Buffer with Drive S(.alector and pull-up resistor.
- The driving capability can be controlled using REG[0018h].
LBD DSEL LVCMQ_S Bidirecti.qnal Buffer with Drive S(_elector and pull-down resistor.
- The driving capability can be controlled using REG[0018h].
ABBMD Analog Bi-directional Buffer
AIBMD Analog Input Buffer
AOBMD Analog Output Buffer
AIBP Analog Input Buffer for PLL
AOBP Analog Output Buffer for PLL
(0]]=] Oscillator Input Buffer
0o0B Oscillator Output Buffer
LVCMOS is Low Voltage CMOS (see Section 5, “D.C. Characteristics” on page 40).
S1D13774B02B Hardware Functional Specification
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4.2.1 Host Interface

Table 4-2: Host Interface Pin Descriptions

Pin Name

Type

Pin #
161-pin

Cell

10
Voltage

RESET#
State

Description

INT

L1

LO_DSEL

HIOVDD

Interrupt output.

When an internal interrupt occurs, this output pin is driven
high. If the Host CPU clears the internal interrupt, this pin is
driven low.

RESET#

M1

LIS

HIOVDD

Input

This active low input sets all internal registers to the default
state and forces all signals to their inactive states. Minimum
low pulse width is 200ns.

CRES

M2

LIS

HIOVDD

Input

This input pin is used for noise rejection on the RESET# pin
and should be connected through a capacitor to VSS. For
details, see Section 19, “RESET# Glitch Rejection” on page
404. When unused, CRES should be connected to VSS.

RRES

N2

LO

HIOVDD

RESET#

This output pin is used for noise rejection on the RESET#
pin and should be connected through a resistor to the
CRES pin. For details, see Section 19, “RESET# Glitch
Rejection” on page 404. When unused, RRES should be
left unconnected.

TE

B9

LO_DSEL

HIOVDD

This output pin is the Tearing Effect pin which reflects the
FPFRAME (VSYNC) signal for the host interface. It can be
used to indicate when it is safe to write new data from the
Host in order to prevent visual tearing of an image. For
further information on configuring this pin, refer to the
register descriptions for REG[0400h] bit 15 and
REG[0404h]. For further information on using TE, see
Section 14.4, “Host Interface VSYNC Output (Tearing
Effect)” on page 361.

SCL

A8

LB_DSEL

HIOVDD

Input

This input/output pin is the 12C bus serial clock. When the
12C Interface is not used, this pin must be connected to
VSS.

SDA

A7

LB_DSEL

HIOVDD

Input

This pin is the 12C bus data Input/output. When the 12C
Interface is not used, this pin must be connected to VSS.

I2CEN

D10

LID

HIOVDD

Input
with

Pull-

Down

This input pin is the 12C CLK Enable and can be used to
enable the 12C module at chip initialization. When this pin is
high, the clock specified by CNF1 (OSC or CLKI) is
supplied to the 12C module. This pin is ORed with the 12C
Quick Enable bit (REG[030h] bit 0), so that the 12C module
can be enabled using either hardware (I2CEN pin) or
software (REG[0030h] bit 0).

If the 12C interface is enabled after initialization, the 12C
Enable bit (REG[0B04h] bit 0) should be used and the
source clock is derived from SYSCLK. For further details on
the 12C Clock, see Section 8, “Clocks” on page 88.
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4.2.2 Video Input Interface

Table 4-3: Video Input Interface Pin Descriptions

. Pin # 10 RESET# _
Pin Name |Type 161-pin Cell Voltage | State Description
D4,C4,A5,B5, Input
VDT[11:0] 10 |A6,B6,C6,D6, |LBD_DSEL |HIOVDD These input/output pins are the Video Input Data pins 11-0.
Pull-
D7,D8,B8,C8
Down
Input
VVSYNC | G2 LIU [HIOVDD| with |Thisinput pin is the Video Vsync.
Pull-Up
Input
VDE | G4 LID [HIOVDD gSlT This input pin is the Video Data Enable.
Down
Input
VCLKIN | E1 LIDS |HIOVDD gSlT This input pin is the Video Clock In.
Down
LBD_DSEL
VCLKOUT (0] G1 (see |HIOVDD L This output pin is the Video Clock Out.
Note)
Note

The Bi-directional 10 is used for test production only.
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4.2.3 LCD Interface

Table 4-4: LCD lInterface Pin Descriptions

. Pin # 10 RESET# _
Pin Name |Type 161-pin Cell Voltage | State Description
jﬁ?:gﬁ: These output pins are the LCD interface data pins 17-0.
G’11 F,10 " |LB_DSEL They have multiple functions depending on the
FPDAT[17:0]| O H12 H’11 J1’3 (see |PIOVDD L configuration of the LCD and TV-Out Interfaces. For details,
M1d N1(; N9’ Note) see Section 4.6, “LCD and TV-out Interface Pin Mapping”
M9,N8,M8,K9 on page 34.
LB DSEL This output pin has multiple functions depending on the
FPERAME o L7 (_see PIOVDD L configuration of the LCD and TV-Out Interfaces. For details,
Note) see Section 4.6, “LCD and TV-out Interface Pin Mapping”
on page 34.
LB DSEL This output pin has multiple functions depending on the
- configuration of the LCD and TV-Out Interfaces. For details,
FPLINE o M7 ’\(IS(')?:) PIOVDD L see Section 4.6, “LCD and TV-out Interface Pin Mapping”
on page 34.
LB DSEL This output pin has multiple functions depending on the
FPSHIFT o NG (_see PIOVDD L configuration of the LCD and TV-Out Interfaces. For details,
Note) see Section 4.6, “LCD and TV-out Interface Pin Mapping”
on page 34.
LB DSEL This output pin has multiple functions depending on the
FPDRDY o N7 (_see PIOVDD L configuration of the LCD and TV-Out Interfaces. For details,
Note) see Section 4.6, “LCD and TV-out Interface Pin Mapping”
on page 34.
LB_DSEL
FPCS1# (0] L9 (see |PIOVDD H This output pin is Chip Select for the LCD1 serial interface.
Note)
This output pin is Chip Select for the LCD2 serial/parallel
LB_DSEL interface.
FPCS2# (0] J10 (see |PIOVDD H
Note) For panel modes 3-2 and 3-3, GPIOH23 is used instead of
this pin.
FPSCK o M13 LB(_SE:EL PIOVDD H This output pin is the clock for the LCD1/LCD2 serial
Note) interface.
FPAO o L11 LB(—SI?;EL PIOVDD L This output pin is the Command/Parameter select for the
Note) LCD1/LCD2 serial interface.
FPSO o K10 LB(—SZSeEL PIOVDD L This pin is the Data output for the LCD1/LCD2 serial
Note) interface.
Note

The Bi-directional IO is used for test production only.
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4.2.4 GPIO
The functionality of the GPIO pins is controlled by the configuration of the LCD and TV-
Out interfaces. For a summary of GPIO functionality, refer to Section 4.7, “GPIO Pin
Mapping” on page 38
Table 4-5: GPIO Pin Descriptions
. Pin # 10 RESET# -
Pin Name |Type 161-pin Cell Voltage | State Description
This pin has multiple functions.
'”Pt‘;t ¢ GPIO input/output pin
GPIOPO | 10 Ni2  |LBD_DSEL|PIOVDD g:m- « LCD1 data output pin. (FPDAT18)
Down e LCD2 data output pin. (P2DATO0)
e TV-Out data output pin. (TVDTO)
This pin has multiple functions.
Inptlrj]t * GPIO input/output pin
GPIOP1 | 10 Mi12  |LBD_DSEL|PIOVDD ‘F’,VI'J"_ « LCD1 data output pin. (FPDAT19)
Down e LCD2 data output pin. (P2DAT1)
* TV-Out data output pin. (TVDT1)
This pin has multiple functions.
'”Pt:t * GPIO input/output pin
GPIOP2 | 10 N11 L8D_DSEL| PIOVDD| 5! |+ LCD1 data output pin. (FPDAT20)
Down * LCD2 data output pin. (P2DAT2)
* TV-Out data output pin. (TVDT2)
This pin has multiple functions.
'”Pt‘;t ¢ GPIO input/output pin
GPIOP3 | 10 M11 LBD_DSEL | PIOVDD g:m- « LCD1 data output pin. (FPDAT21)
Down e LCD2 data output pin. (P2DAT3)
e TV-Out data output pin. (TVDT3)
This pin has multiple functions.
Inptlrj]t * GPIO input/output pin
GPIOP4 | 10 L10 LBD_DSEL | PIOVDD ‘F’,VI'J"_ « LCD1 data output pin. (FPDAT22)
Down e LCD2 data output pin. (P2DAT4)
* TV-Out data output pin. (TVDT4)
This pin has multiple functions.
'”Pt:t * GPIO input/output pin
GPIOP5 | 10 N5 L8p_bseL| PIOVDD| 5! |+ LCD1 data output pin. (FPDAT23)
Down * LCD2 data output pin. (P2DAT5)
e TV-Out data output pin. (TVDT5)
Input This pin has multiple functions.
GPIOP6 | 10 M5 L8p_pseL| Plovpp|  With | = GPIO inputioutput pin
Pull- » LCD2 data output pin. (P2DAT6)
Down | o TV.Out data output pin. (TVDT6)
Input This pin has multiple functions.
GPIOP7 | 10 L6 .8p_pser|Piovpp | With |+ GPIOinputioutput pin
Pull- » LCD2 data output pin. (P2DAT7)
Down |« TV.Out data output pin. (TVDT?)
S1D13774B02B Hardware Functional Specification
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Table 4-5: GPIO Pin Descriptions

. Pin # 10 RESET# -
Pin Name |Type 161-pin Cell Voltage | State Description
This pin has multiple functions.
'”F’t‘;f * GPIO input/output pin
GPIOPS | 10 L5 LBD_DSEL | PIOVDD ;’l'm_ « LCD2 AO output pin. (P2A0)
Down e TV-Out Hsync output pin. (TVHS)
e TV-Out AO output pin. (TVDC)
This pin has multiple functions.
'”F’t‘;]t * GPIO input/output pin
GPIOP9 | 10 M4 L8D_DsEL|PIOVDD| 50! |+ LCD2 Write Enable output pin. (P2WR#)
Down e TV-Out Field output pin. (TVFLD)
* TV-Out Write Enable output pin. (TVWR#)
Input This pin has multiple functions.
GPIOP10 | 10 N4 .ep_pseL|plovpp|  With | ¢ GPIOinputioutput pin
Pull- » TV-Out CLK output pin. (TVCLK)
Down  TV-Out Read Enable output pin. (TVRD#)
Input | This pin has multiple functions.
GPIOP11 10 K6 LBU_DSEL|PIOVDD| with ¢ GPIO input/output pin
Pull-Up |« TV-Out Chip Select input pin. (TVCS#)
Input | This pin has multiple functions.
GPIOP12 10 N3 LBD_DSEL | PIOVDD g&w ¢ GPIO input/output pin
Down e TV-Out TE input pin. (TVTE)
Input | This pin has multiple functions.
GPIOP13 | 10 M3 LBD_DSEL | PIOVDD I‘:/’vll,ltIT « GPIO input/output pin
Down ¢
Input | This pin has multiple functions.
GPIOP14 | 10 L4 LBD_DSEL | PIOVDD I‘:/’vll,ltIT « GPIO input/output pin
Down | * VINNVOUT for the LCD2. (FPVS2)
Input | This pin has multiple functions.
GPIOHO | 10 B7 LBD_DSEL |HIOVDD ;’,"l'flrl‘ « GPIO input/output pin
Down e TV-Out TE input pin. (TVTE)
Input | This pin has multiple functions.
GPIOH1 10 Cc7 LBU_DSEL|HIOVDD| with ¢ GPIO input/output pin
Pull-Up |« TV-Out Chip Select input pin. (TVCS#)
When
CNFO=L, This pin has multiple functions.
Input with | \WWhen CNFO = L
Pull- . .
GPIOH2 | 10 A3 LBD_DSEL| HIOVDD | Down GPIO inputioutput pin
¢ TV-Out data output pin (TVDTO)
When |[When CNFO =H
CNFO=H, |« Data pin for the Indirect Host Interface (DBO)
Input
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Table 4-5: GPIO Pin Descriptions
. Pin # 10 RESET# -
Pin Name |Type 161-pin Cell Voltage | State Description
When S . .
CNFO=L, This pin has multiple functions.
Input with [When CNFO =L
Pull- . . .
GPIOH3 10 B3 LBD_DSEL |HIOVDD| Down GPIO inputioutput p"?
e TV-Out data output pin (TVDT1)
When  |\When CNFO = H
C’\Il:s:tH  Data pin for the Indirect Host Interface (DB1)
When [ : :
CNFO=L, This pin has multiple functions.
Input with [When CNFO =L
Pull- . ; :
GPIOH4 | IO C3  |LBD_DSEL|HIOVDD| Down GPIO input/output pin
* TV-Out data output pin (TVDT2)
XIVFhenH When CNFO = H
c In;)u__t | e« Data pin for the Indirect Host Interface (DB2)
When [ ; ;
CNFO=L, This pin has multiple functions.
Input with [When CNFO = L
Pull- . . .
GPIOH5 | 10 D3 LBD_DSEL | HIOVDD | Down GPIO input/output pin.
e TV-Out data output pin. (TVDT3)
When |\When CNFO = H
NFO=H
c Inr?ut ’ e Data pin for the Indirect Host Interface. (DB3)
When S . .
CNFO=L, This pin has multiple functions.
Input with [When CNFO =L
Pull- . . .
GPIOH6 | 10 B2 LBD_DSEL | HIOVDD | Down GPIO input/output pin.
e TV-Out data output pin. (TVDT4)
CWhen When CNFO = H
NFO=H, . .
Input ¢ Data pin for the Indirect Host Interface. (DB4)
When S . .
CNFO=L, This pin has multiple functions.
Input with [When CNFO =L
Pull- . ; :
GPIOH7 | 10 C2  |LsD_DSEL|HIOVDD| Down. GPIO input/output pin.
e TV-Out data output pin. (TVDT5)
XIVFhenH When CNFO = H
c In;)u__t | e« Data pin for the Indirect Host Interface. (DB5)
When S . .
CNFO=L, This pin has multiple functions.
Input with [When CNFO = L
Pull- . ; :
GPIOH8 | 10 A2 LBD_DSEL | HIOVDD | Down GPIO input/output pin.
e TV-Out data output pin. (TVDT6)
XIVFhenH When CNFO = H
c In;?uzt ’ ¢ Data pin for the Indirect Host Interface. (DB6)
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Table 4-5: GPIO Pin Descriptions

Pin #

10

RESET#

Pin Name |Type 161-pin Cell Voltage | State Description
When S . .
CNFO=L, This pin has multiple functions.
Input with [When CNFO = L
Pull- . , ,
GPIOH9 | 10 B1 LBD_DSEL|HIOVDD | Down GPIO inputioutput pin.
e TV-Out data output pin. (TVDT7)
When |\When CNFO = H
CNFO=H, . .
Input » Data pin for the Indirect Host Interface. (DB7)
When | This pin has multiple functions.
CNFO=L, | \yhen CNFO = L
Input with ) .
Pull- * GPIO input/output pin.
GPIOH10 10 E3 LBD_DSEL|{HIOVDD| Down e TV-Out data output pin. (TVHS)
e TV-Out AO output pin. (TVDC)
When
CNF0=H, |When CNF0 = H
Input ¢ Data pin for the Indirect Host Interface. (DB8)
When | This pin has multiple functions.
CNFO=L, lyyhen CNFO = L
Input with . .
Pull- e GPIO input/output pin.
GPIOH11 10 E4 LBD_DSEL|HIOVDD| Down e TV-Out Field output pin. (TVFLD)
e TV-Out Write output pin. (TVWR#)
When
CNF0=H, |When CNF0 = H
Input » Data pin for the Indirect Host Interface. (DB9)
When | This pin has multiple functions.
CNFO=L, lyyhen CNFO = L
Input with ) .
Pull- * GPIO input/output pin.
GPIOH12 10 C1 LBD_DSEL|HIOVDD| Down ¢ TV-Out CLK output pin. (TVCLK)
e TV-Out Read output pin. (TVRD#)
When
CNF0=H, |When CNF0 = H
Input » Data pin for the Indirect Host Interface. (DB10)
When . . . .
ONFO=L, This pin has multiple functions.
Input with [When CNFO = L
Pull- . - -
GPIOH13 | 10 F4 LBD_DSEL|HIOVDD| Down GPIO input/output pin.
¢ LCD2 data output pin. (P2DATO0)
When |\WWhen CNFOQ = H
CNFO=H, . .
Input » Data pin for the Indirect Host Interface. (DB11)
When I This pin has multiple functions.
CNFO=L,
Input with [When CNFO = L
Pull- . - -
GPIOH14 | 10 D2 LBD_DSEL|HIOVDD | Down GPIO inputioutput pin.
¢ LCD2 data output pin. (P2DAT1)
When |\WWhen CNFOQ = H
CNFO=H, . .
Input ¢ Data pin for the Indirect Host Interface. (DB12)
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Table 4-5: GPIO Pin Descriptions

. Pin # 10 RESET# _
Pin Name |Type 161-pin Cell Voltage | State Description
When S . .
CNFO=L, This pin has multiple functions.
Input with [When CNFO =L
Pull- . . .
GPIOH15 | 10 D1 LBD_DSEL |HIOVDD| Down GPIO input/output pin.
e LCD2 data output pin. (P2DAT2)
When  |\When CNFO = H
C’\Il:s:tH  Data pin for the Indirect Host Interface. (DB13)
When [ : :
CNFO=L, This pin has multiple functions.
Inputwith [When CNFO = L
Pull- . ; ;
GPIOH16 | 10 F3 |LBb_DSEL|HIOVDD| Down fglgoz E:tl;USL;tE;t;:.(PZDATS)
XIVFhenH When CNFO = H
c In;)u__t | e« Data pin for the Indirect Host Interface. (DB14)
When [ ; ;
CNFO=L, This pin has multiple functions.
Input with [When CNFO = L
Pull- . : ,
GPIOH17 | 10 E2 LBD_DSEL |HIOVDD | Down fg['g '(;‘;:V:”tt;’”:ﬁ:'(PzDAT‘D
. utput pin.
When |\When CNFO = H
NFO=H
c Inr?ut ’ ¢ Data pin for the Indirect Host Interface. (DB15)
When S . .
CNFO=L, This pin has multiple functions.
Input with [When CNFO =L
Pull- . : .
GPIOH18 | 10 F1 LBD_DSEL |HIOVDD | Down fg['g ::t:t/:uttguttslrr\].(PZDATs)
. utput pin.
CWhen When CNFO = H
NFO=H, . .
Input ¢ Data pin for the Indirect Host Interface. (DB16)
When o i : :
CNFO=L, This pin has multiple functions.
Inputwith |[When CNFO = L
Pull- . ; ;
GPIOH19 | 10 H4 LBD_DSEL |HIOVDD| Down fgéoz E:tZUSL;tr?;t;:.(PZDAT@
XIVFhenH When CNFO = H
c In;)u__t | e« Data pin for the Indirect Host Interface. (DB17)
When | This pin has multiple functions.
CNFO=L, |\yhen oNFO = L
Input with
Pull- e GPIO input/output pin.
GPIOH20 10 C9 LBD_DSEL |HIOVDD| Down * LCD2 data output pin. (P2DAT7)
When |When CNFO=H
CNFO=H, | e Data/Command Select input pin for the Indirect Host
Input Interface. (D/C#)
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Table 4-5: GPIO Pin Descriptions

. Pin # 10 RESET# _
Pin Name |Type 161-pin Cell Voltage | State Description
When | This pin has multiple functions.
CNFO=L, |\ hen ONFO = L
Input with
Pull- ¢ GPIO input/output pin.
GPIOH21 10 D5 LBD_DSEL|HIOVDD| Down * LCD2 A0 output pin. (P2A0)

When |When CNFO =H
CNFO=H,| e Read Enable input pin for the Indirect Host Interface.

Input (RD#)
When | This pin has multiple functions.
ONFO=L |When CNFO =L
nput with
Pull- * GPIO input/output pin.
GP|0H22 IO CS LBD_DSEL HIOVDD Down ° LCD2 Wr|te Enable output p|n (PZWR#)

When |When CNFO =H
CNFO=H, | e Write Enable input pin for the Indirect Host Interface.

Input (WR#)
When This pin has multiple functions.
CNFO=L, |When CNFO = L
Inﬁ;f_vuv'th * GPIO input/output pin.
GPIOH23 | 10 A9 LBU_DSEL|HIOVDD |« LcD2 Chip Select output pin. (P2CS#)
When |\WWhen CNFO = H
CNFO0=H, . . . .
In * Chip Select input pin for the Indirect Host Interface.
put
(CS#)
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4.2.5 Clock

Table 4-6.: Clock Pin Descriptions

. Pin # 10 RESET# _
Pin Name |Type 161-pin Cell Voltage | State Description
This input clock has multiple functions.
¢ When the internal PLL is used, this pin is the input
CLKI | A10 LIS HIOVDD| Input reference clock for the internal PLL.
* When the PLL is bypassed, this pin is the digital clock
input for the system clock (SYSCLK).
When
OSCI=H,
Ongv? s This pin, along with OSCI, is the 2-terminal crystal
output. |interface.
0OSCO (0] B13 OOB |0OScVvDD )
OVSVCh:Ie”L When the internal oscillator is not used, this pin should be
0360 is’ left unconnected.
High
output.
This pin, along with OSCO, is the 2-terminal crystal
interface.
OSClI C13 OIB |0OSCcvDD| Input
When the internal oscillator is not used, this pin should be
connected to OSCVDD.
S1D13774B02B Hardware Functional Specification
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4.2.6 Miscellaneous

Table 4-7: Miscellaneous Pin Descriptions

. Pin # 10 RESET# _
Pin Name |Type 161-pin Cell Voltage | State Description
These input pins are used for configuring the S1D13774
and must be connected to either HIOVDD or VSS. The
CNF[3:0] | J5,J7,J6,J8 LI HIOVDD | Input |states of these pins are latched at RESET#. For a summary
of configuration options, see Section 4.3, “Summary of
Configuration Options” on page 31.
MDREF o Eq2 AOBMD | core18voD L This pin is a production test pin and must be left
unconnected for normal operations.
This pin is the output node for the PLL Charge Pump circuit
PLP © A12 AOBP | PLLVDD H and should be connected to the Low Pass Filter.
This input pin is the Analog Power Supply for the Low Pass
Filter and should be connected to the Low Pass Filter as
shown.
PLPAV
PLPAV | A1 AIBP | PLLVDD H
4.7nF
3.3KQ
PLP
Input |This pin is a Test Enable input and is used for production
TESTEN | H5 LID HIOVDD |with pull-|test only. This pin should be left unconnected for normal
down |operation.
SRESET o J9 LO PIOVDD H This pin is a production test pln_ and must be left
unconnected for normal operations.
LB_DSEL L . .
VRESET o G5 (see HIOVDD L This pin is a production test pln_ and must be left
Note) unconnected for normal operations.
LB_DSEL L . .
VXSD o F5 (see HIOVDD L This pin is a production test pln_ and must be left
unconnected for normal operations.
Note)
MTEST3 | D13 AIBMD |coretsvon| Input \T/fél; pin is a production test pin and must be connected to
MTEST2 | E13 AIBMD |coretsvon|  Input \T/gl; pin is a production test pin and must be connected to
MTEST1 10 F13 ABBMD |coretsvon|  Input '\I;g; pin is a production test pin and must be connected to
MTESTO 10 G13 ABBMD | coretsvon|  Input \T/fél; pin is a production test pin and must be connected to
Note

The Bi-directional IO is used for test production only.
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4.2.7 Power and Ground

Table 4-8: Power and Ground Pin Descriptions

Pin Name |Type 16P_I|r_'p#:n Cell Description
A4,D11,ES6,
COREVDD | P E10,F2,F11,F12, P Core power supply (1.5V)
K2,K7,K11,L3
HIOVDD P C10,E5,E8,E9,K1 P 10 power supply for the host interface
PIOVDD P G10,H9,H13,K4,K8 P 10 power supply for the LCD interface
B4,B10,C11,D9,E7,
VSS G | E11,F9,G3,G9,G12, P GND
K5,K12,L.2,L8,M6
DRAMVDD P H1,H2 P 1.5V DRAM Core power supply
DRAMVCC P J1,J2 P 2.5V DRAM Interface power supply
DRAMVSS G H3,J3,J4,K3 P GND for DRAM
CORE18VDD| AP D12 P Core power supply (1.8V)
PLLVDD AP B12 P PLL power supply
PLLVSS AG B11 P GND for PLL
OSCvDD P Cci12 P 10 power supply for the Oscillator (2.5V)
S1D13774B02B Hardware Functional Specification

X85A-A-003-01

Issue Date: 2008/07/02

Revision 1.5 - EPSON CONFIDENTIAL



Epson Research and Development

Vancouver Design Center

Page 31

4.3 Summary of Configuration Options

These pins are used for configuration of the S1D13774 and must be connected to either
HIOVDD or VSS. The states of these pins are latched at RESET#. When the states of
CNF[3:0] are changed, RESET# must be asserted before the change has an effect.

Table 4-9: Summary of Power-On Configurations

Power-On/Reset State
CNF[3:0] Input 1 (connected to VDD) 0 (connected to VSS)
CNF3 Reserved Connect to VSS for normal operation
CNF2 Reserved Connect to VSS for normal operation
CNF1 2-Termir!al Crystal used as 12C clogk when Osqillator used as I12C clock when I12CEN pin
I2CEN pin = High. (OSCI, OSCO pins) = High. (CLKI pin)
CNFO Connect to VDD for normal operation Reserved
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4.4 Indirect Host Interface Pin Mapping
Table 4-10: Indirect Host Interface Pin Mapping

Pin Name Indirect Host Interface Description
GPIOH2 DBO (input/output) Data 0
GPIOH3 DB1 (input/output) Data 1
GPIOH4 DB2 (input/output) Data 2
GPIOH5 DB3 (input/output) Data 3
GPIOH6 DB4 (input/output) Data 4
GPIOH7 DB5 (input/output) Data 5
GPIOH8 DB6 (input/output) Data 6
GPIOH9 DB7 (input/output) Data 7
GPIOH10 DB8 (input/output) Data 8
GPIOH11 DB9 (input/output) Data 9
GPIOH12 DB10 (input/output) Data 10
GPIOH13 DB11 (input/output) Data 11
GPIOH14 DB12 (input/output) Data 12
GPIOH15 DB13 (input/output) Data 13
GPIOH16 DB14 (input/output) Data 14
GPIOH17 DB15 (input/output) Data 15
GPIOH18 DB16 (input/output) Data 16 (see Note)
GPIOH19 DB17 (input/output) Data 17 (see Note)
GPIOH20 D/CH# (input) ?ljt[‘jg ?:Tf’éao“rg;ifg;
GPIOH21 RD# (input) Read enable
GPIOH22 WR# (input) Write enable
GPIOH23 CS# (input) Chip select

Note

When a write to memory is performed using RGB 6:6:6 Format 5 (REG[0400h] bits 6-4
= 100b), DB[17:16] are used.

S1D13774B02B
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4.5 Video Interface Pin Mapping
Table 4-11: Video Interface Pin Mapping
Pin Name 8-bit YUV 4:2:2 12-bit RGB
Interface Interface
VDTO VDTO (input) VDTO (input)
VDT1 VDT1 (input) VDT1 (input)
VDT2 VDT2 (input) VDT2 (input)
VDT3 VDT3 (input) VDT3 (input)
VDT4 VDT4 (input) VDT4 (input)
VDT5 VDTS5 (input) VDTS5 (input)
VDT6 VDT6 (input) VDT6 (input)
VDT7 VDT7 (input) VDT7 (input)
VDT8 — VDTS (input)
VDT9 — VDT9 (input)
VDT10 — VDT10 (input)
VDT11 — VDT11 (input)
VVSYNC VVSYNC (input) VVSYNC (input)
VDE VDE (input) VDE (input)
VCLKIN VCLKIN (input) VCLKIN (input)
VCLKOUT VCLKOUT (output) | VCLKOUT (output)
Hardware Functional Specification S1D13774B02B
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4.6 LCD and TV-out Interface Pin Mapping

When REG[0104h] bits 1-0 = 00b.
Table 4-12: LCD and TV-Out Interface Pin Mapping Mode 1

Mode 1-1 Mode 1-2
Pin Name LCD2 Serial TV-Out I/F LCD2 Serial TV-Out I/F
LCD1 RGB IF F HS&FD I/F BT656 I/F wpuF | -CD1 RGBIF IVF HS&FD I/F BT656 I/F MPU I/F
FPCS1# SCs1 — — — — SCS1 — — — —
FPCS2# — SCs2 — — — — SCS2 — — —
FPSCLK SCK SCK — — — SCK SCK — — —
FPSAO SAO SA0 — — — SA0 SAO — — —
FPSO SDO SDO — — — SDO SDO — — —
FPFRAME VSYNC — — — — VSYNC — — — —
FPLINE HSYNC — — — — HSYNC — — — —
FPSHIFT DCK — — — — DCK — — — —
FPDRDY ENAB — — — — ENAB — — — —
FPDATO R7 — — — — R7 — — — —
FPDAT1 R6 — — — — R6 — — — —
FPDAT2 R5 — — — — R5 — — — —
FPDAT3 G7 — — — — G7 — — — —
FPDAT4 G6 — — — — G6 — — — —
FPDAT5 G5 — — — — G5 — — — —
FPDAT6 B7 — — — — B7 — — — —
FPDAT7 B6 — — — — B6 — — — —
FPDAT8 B5 — — — — B5 — — — —
FPDAT9 R4 — — — — R4 — — — —
FPDAT10 R3 — — — — R3 — — — —
FPDAT11 R2 — — — — R2 — — — —
FPDAT12 G4 — — — — G4 — — — —
FPDAT13 G3 — — — — G3 — — — —
FPDAT14 G2 — — — — G2 — — — —
FPDAT15 B4 — — — — B4 — — — —
FPDAT16 B3 — — — — B3 — — — —
FPDAT17 B2 — — — — B2 — — — —
FPDAT18 (GPIOPO) — — TVDTO TVDTO TVDTO R1 — — — —
FPDAT19 (GPIOP1) — — TVDT1 TVDT1 TVDT1 RO — — — —
FPDAT20 (GPIOP2) — — TVDT2 TVDT2 TVDT2 G1 — — — —
FPDAT21 (GPIOP3) — — TVDT3 TVDT3 TVDT3 GO — — — —
FPDAT22 (GPIOP4) — — TVDT4 TVDT4 TVDT4 B1 — — — —
FPDAT23 (GPIOPS5) — — TVDT5 TVDT5 TVDT5 BO — — — —
GPIOP6 — — TVDT6 TVDT6 TVDT6 — — — — —
GPIOP7 — — TVDT7 TVDT7 TVDT7 — — — — —
GPIOP8 — — TVHS — TVDC — — — — —
GPIOP9 — — TVFLD — TVWR# — — — — —
GPIOP10 — — TVCLK TVCLK TVRD# — — — — —
GPIOP11 — — — — TVCS# — — — — —
GPIOP12 — — — — TVTE — — — — —
GPIOP13 — — — — — — — — — —
GPIOP14 — FPVS2 (in) — — — — FPVS2 (in) — — —
GPIOHO — — — — — — — — — TVTE
GPIOH1 — — — — — — — — — TVCS#
GPIOH2 — — — — — — — TVDTO TVDTO TVDTO
GPIOH3 — — — — — — — TVDT1 TVDT1 TVDT1
GPIOH4 — — — — — — — TVDT2 TVDT2 TVDT2
GPIOH5 — — — — — — — TVDT3 TVDT3 TVDT3
GPIOH6 — — — — — — — TVDT4 TVDT4 TVDT4
GPIOH7 — — — — — — — TVDT5 TVDT5 TVDT5
GPIOH8 — — — — — — — TVDT6 TVDT6 TVDT6
GPIOH9 — — — — — — — TVDT?7 TVDT7 TVDT?7
GPIOH10 — — — — — — — TVHS — TVDC
GPIOH11 — — — — — — — TVFLD — TVWR#
GPIOH12 — — — — — — — TVCLK TVCLK TVRD#
GPIOH13-23 — — — — — — — — — —
Note
In Mode 1-2, when Indirect Host interface is used, TV-out cannot be used.
S1D13774B02B Hardware Functional Specification
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When REG[0104h] bits 1-0 = 01b.
Table 4-13: LCD and TV-Out Interface Pin Mapping Mode 2
Mode 2-1 Mode 2-2
Pin Name LCD2 Parallel TV-Out I/FF LCD2 Parallel TV-Out I/F
LCD1RGB IF VF HS&FD IF BT656 IF wpuE | -CD1RGBIF VF HS&FD IIF BT656 UF MPU I/F
FPCST# SCsi — = — = SCst = — = —
FPCS2# = P2CSH = — = — P2CSH — = —
FPSCLK SCK — = — = SCK = — = —
FPSAO SAO — = — = SAO = — = —
FPSO SDO — = — = SDO = — = —
FPFRAME VSYNC P2WR# = — = VSYNC P2WR# = = =
FPLINE HSYNC P2A0 — — — HSYNC P2A0 — — —
FPSHIFT DCK — = — = DCK = — = —
FPDRDY ENAB = = = = ENAB = = = =
FPDATO R7 P2DATO = — = R7 P2DATO — = —
FPDATA R6 P2DATI — — — R6 P2DATI — — —
FPDAT2 R5 P2DAT2 = — = R5 P2DAT2 — = —
FPDAT3 G7 P2DAT3 — — — G7 P2DAT3 — = =
FPDAT4 G6 P2DAT4 = — = G6 P2DAT4 = = =
FPDAT5 G5 P2DAT5 — — — G5 P2DAT5 = = =
FPDAT6 B7 P2DAT6 = — = B7 P2DAT6 — = —
FPDAT?7 B6 P2DAT7 — — — B6 P2DAT7 — — —
FPDATS B5 P2DAT8 = — = B5 P2DAT8 — = —
FPDAT9 R4 P2DAT9 — — — R4 P2DAT9 — — —
FPDAT10 R3 P2DAT10 = — = R3 P2DAT10 — = —
FPDAT11 R2 P2DAT11 = = = R2 P2DATT1 = = =
FPDAT12 G4 P2DAT12 = — = G4 P2DAT12 — = —
FPDAT13 G3 P2DAT13 — — — G3 P2DAT13 — = —
FPDAT14 G2 P2DAT14 = — = G2 P2DAT14 — = —
FPDAT15 B4 P2DAT15 — — — B4 P2DAT15 — — —
FPDAT16 B3 P2DAT16 = — = B3 P2DAT16 — = —
FPDAT17 B2 P2DAT17 = = = B2 P2DAT17 = = =
FPDAT18 (GPIOPO) = — TVDTO TVDTO TVDTO R1 P2DAT18 — = —
FPDAT19 (GPIOP1) — — TVDT1 TVDT1 TVDT1 RO P2DAT19 — — —
FPDAT20 (GPIOP2) = — TVDT2 TVDT2 TVDT2 G P2DAT20 — = —
FPDAT21 (GPIOP3) — — TVDT3 TVDT3 TVDT3 GO P2DAT21 — — —
FPDAT22 (GPIOP4) = — TVDT4 TVDT4 TVDT4 B1 P2DAT22 — = —
FPDAT23 (GPIOPS5) — — TVDT5 TVDT5 TVDT5 BO P2DAT23 — = —
GPIOP6 = — TVDT6 TVDT6 TVDT6 — = — = —
GPIOP7 — — TVDT7 TVDT? TVDT7 = = = = =
GPIOP8 = — TVHS — TVDC — = — = —
GPIOPY — — TVFLD = TVWR# = = = = =
GPIOP10 = — TVCLK TVCLK TVRD# — = — = —
GPIOPT1 — — — — TVCS# — — — — —
GPIOP12 = — = — TVTE — = — = —
GPIOP13 = — = — = — = — = —
GPIOP14 = FPVS2 (I0) = — = — FPVS2 (I0) — = —
GPIOHO — — — — — — — = = TVTE
GPIOH1 = — = — = — = — = TVCS#
GPIOH2 — — — — — — — TVDTO TVDTO TVDTO
GPIOH3 = — = — = — = TVDT1 TVDTH TVDT1
GPIOH4 — — — — — — = TVDT2 TVDT2 TVDT2
GPIOH5 = — = — = — = TVDT3 TVDT3 TVDT3
GPIOH6 = — — — — — — TVDT4 TVDT4 TVDT4
GPIOH7 = — = — = — = TVDT5 TVDT5 TVDT5
GPIOH8 = — = — — — — TVDT6 TVDT6 TVDT6
GPIOH9 = — = — = — = TVDT7 TVDT7 TVDT7
GPIOH10 — — — — — — — TVHS — TVDC
GPIOH11 = — = — = — = TVFLD = TVWR#
GPIOH12 — — — — — — — TVCLK TVCLK TVRD#
GPIOH13-23 = — = — = — = — = —
Note
In Mode 2-2, when Indirect Host interface is used, TV-Out cannot be used.
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When REG[0104h] bits 1-0 = 10b.
Table 4-14: LCD and TV-Out Interface Pin Mapping Mode 3

Mode 3-1 Mode 3-2 Mode 3-3
PinName |[LCD1RGB| LCD2 TV-Out IIFF LCDIRGB | LCD2 TV-Out IIF LCDIRGB | LCD2 TV-Out IIF
VF__ | Parallel UF [HS&FD F | BT656 /F | MPUUF |  UF | Parallel UF [HS&FDUF | BT656/F [ MPUUF | UF | Parallel F [HS&FD F | BT656 /F | MPUUF |

FPCST# SCS1 — — — — SCS1 — — — — SCS1 — — — —
FPCS2# — P2CS# — — — — — — — — — — — — —
FPSCLK SCK — — — — SCK — — — — SCK — — — —

FPSAQ SAO — — — — SAO — — — — SAO — — — —

FPSO SDO — — — — SD0 — — — — SD0 — — — —
FPFRAME | VSYNC — — — — VSYNC — — — — VSYNC — — — —
FPLINE HSYNC — — — — HSYNC — — — — HSYNC — — — —
FPSHIFT DCK — — — — DCK — — — — DCK — — — —
FPDRDY ENAB — — — — ENAB — — — — ENAB — — — —
FPDATO R7 — — — — R7 — — — — R7 — — — —
FPDATI R6 — — — — R6 — — — — R6 — — — —
FPDAT2 R5 — — — — R5 — — — — R5 — — — —
FPDAT3 G7 — — — — G7 — — — — G7 — — — —
FPDATA G6 — — — — G6 — — — — G6 — — — —
FPDAT5 G5 — — — — G5 — — — — G5 — — — —
FPDAT6 B7 — — — — B7 — — — — B7 — — — —
FPDATY B6 — — — — B6 — — — — B6 — — — —
FPDATS B5 — — — — B5 — — — — B5 — — — —
FPDATY R4 — — — — R4 — — — — R4 — — — —
FPDATI0 R3 — — — — R3 — — — — R3 — — — —
FPDATI1 R2 — — — — R2 — — — — R2 — — — —
FPDAT12 G4 — — — — G4 — — — — G4 — — — —
FPDATI3 G3 — — — — G3 — — — — G3 — — — —
FPDATI14 G2 — — — — G2 — — — — G2 — — — —
FPDATI5 B4 — — — — B4 — — — — B4 — — — —
FPDATI6 B3 — — — — B3 — — — — B3 — — — —
FPDAT17 B2 — — — — B2 — — — — B2 — — — —
FPDATI18

(GPIOPO) — P2DATO — — — R1 — — — — — — TVDTO TVDTO TVDTO
FPDAT19

(GPIOP) — P2DAT1 — — — RO — — — — — — TVDT1 TVDTH TVDT1
FPDAT20

(GPIOP2) — P2DAT2 — — — G1 — — — — — — TVDT2 TVDT2 TVDT2
FPDAT21

(GPIOP3) - P2DAT3 - - - GO — — - - — — TVDT3 | TVDT3 | TvDT3
FPDAT22

(GPIOP4) — P2DAT4 — — — B1 — — — — — — TVDT4 TVDT4 TVDT4
FPDATZ23

(GPIOPS) — P2DAT5 — — — BO — — — — — — TVDT5 TVDT5 TVDT5
GPIOP6 — P2DAT6 — — — — — — — — — — TVDT6 TVDT16 TVDT6
GPIOP7 — P2DATY — — — — — — — — — — TVDT7 TVDT7 TVDT7
GPIOP8 — P2A0 — — — — — — — — — — TVAS — TVDC
GPIOP9 — POWRH — — — — — — — — — — TVFLD — TVWR#A
GPIOP10 — — — — — — — — — — — — TVCLK TVCLK TVRD#
GPIOPT1 — — — — — — — — — — — — — — TVCSH
GPIOP12 — — — — — — — — — — — — — — TVIE
GPIOP13 — — — — — — — — — — — — — — —
GPIOP14 — FPVS2 (10) — — — — FPVS2 (I0) — — — — FPVS2 (10) — — =
GPIOHO — — — — TVIE — — — — TVIE — —

GPIOHT — — — — TVCSH — — — — TVCSH — —

GPIOH2 — — TVDT0 TVDTO0 TVDTO0 — — TVDTO TVDTO0 TVDTO0 — —

GPIOH3 — — TVDTI TVDTI TVDTI — — TVDTI TVDTI TVDTI - —

GPIOH4 — — TVDT2 TVDT2 TVDT2 — — TVDT2 TVDT2 TVDT2 — —

GPIOH5 — — TVDT3 TVDT3 TVDT3 — — TVDT3 TVDT3 TVDT3 = —

GPIOH6 — — TVDT4 TVDT4 TVDT4 — — TVDT4 TVDT4 TVDT4 — —

GPIOH7 — — TVDT5 TVDT5 TVDT5 — — TVDT5 TVDT5 TVDT5 — —

GPIOH8 — — TVDT6 TVDT6 TVDT16 — — TVDT6 TVDT16 TVDT16 — —

GPIOH9 — — TVDT7 TVDT7 TVDT7 — — TVDT7 TVDT7 TVDT7 - —

GPIOHT0 — — TVAS — TVDC — — TVAS — TVDC — —

GPIOHT1 — — TVFLD — TVWRAE — — TVFLD — TVWRE — —

GPIOH12 — — TVCLK TVCLK TVRD# — — TVCLK TVCLK TVRD# — —

GPIOH13 — — — — — — P2DATO — — — — P2DATO — — —
GPIOH14 — — — — — — P2DATI — — — — P2DATI — — —
GPIOH15 — — — — — — P2DAT2 — — — — P2DAT2 — — —
GPIOHT6 — — — — — — P2DAT3 — — — — P2DAT3 — — —
GPIOHT7 — — — — — — P2DAT4 — — — — P2DAT4 — — —
GPIOH18 — — — — — — P2DAT5 — — — — P2DAT5 — — —
GPIOH19 — — — — — — P2DAT6 — — — — P2DAT6 — — —
GPIOH20 — — — — — — P2DAT7 — — — — P2DAT7 — — —
GPIOH21 — — — — — — P2A0 — — — — P2A0 — — —
GPIOH22 — — — — — — P2WRH — — — — POWRH — — —
GPIOH23 — — — — — — P2CSH — — — — P2CSH — — —
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Note
1. In Mode 3-1, when Indirect Host interface is used, TV-Out cannot be used.

2. In Mode 3-2, when Indirect Host interface is used, LCD2 / TV-Out cannot be used.
3. In Mode 3-3, when Indirect Host interface is used, LCD2 cannot be used.
4. For Mode 3-2 or Mode 3-3, the FPCS2# pin (which is unused) will toggle during
LCD2 activity.
Hardware Functional Specification S1D13774B02B
Issue Date: 2008/07/02 X85A-A-003-01

Revision 1.5 - EPSON CONFIDENTIAL



Page 38

Epson Research and Development

Vancouver Design Center

4.7 GPIO Pin Mapping

When the GPIOP[14:0] and GPIOH[23:0] pins are not used as their alternate functions, the
pins are available as general purpose 10 pins.

Table 4-15: GPIOP Pin Mapping

REG[0104h] bit 5 = 0b
] REG[0104h] REG[0200h] | REG[0200h] | REG[0200h] | REG[0104h] REG[018Ch]
Pin Name bit 5 = 1b bits 1-0 = 01b | bits 1-0 = 10b | bits 1-0 = 11b | bits 1-0 = 10b bit 13 = 1b
& REG[0200h] | & REG[0200h] | & REG[0200h] | & REG[0104h]
bit 2 = 0b bit 2 = 0b bit 2 = 0b bit2 = 0b

GPIOPO R1 TVDTO TVDTO TVDTO P2DATO —

GPIOP1 RO TVDT1 TVDT1 TVDT1 P2DAT1 —

GPIOP2 G1 TVDT2 TVDT2 TVDT2 P2DAT2 —

GPIOP3 GO TVDT3 TVDT3 TVDT3 P2DAT3 —

GPIOP4 B1 TVDT4 TVDT4 TVDT4 P2DAT4 —

GPIOP5 BO TVDT5 TVDT5 TVDT5 P2DAT5 —

GPIOP6 — TVDT6 TVDT6 TVDT6 P2DAT6 —

GPIOP7 — TVDT7 TVDT7 TVDT7 P2DAT7 —

GPIOP8 — TVHS TVDC — P2A0 —

GPIOP9 — TVFLD TVWR# — P2WR# —
GPIOP10 — TVCLK TVRD# TVCLK — —
GPIOP11 — — TVCS# — — —
GPIOP12 — — TVTE — — —
GPIOP13 — — — — — —
GPIOP14 — — — — — FPVS2
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Table 4-16: GPIOH Pin Mapping

CNFO=L
Pin Name CNFO = H REG[0200h] bits 1-0 | REG[0200h] bits 1-0 | REG[0200h] bits 1-0 | REG[0104h] bits 1-0
=01b & REG[0200h] (= 10b & REG[0200h] |= 11b & REG[0200h] |= 10b & REG[0104h]
bit2=1b bit2=1b bit2=1b bit2=1b

GPIOHO — — TVTE — —

GPIOH1 — — TVCS# — —

GPIOH2 DBO TVDTO TVDTO TVDTO —

GPIOH3 DB1 TVDT1 TVDT1 TVDT1 —

GPIOH4 DB2 TVDT2 TVDT2 TVDT2 —

GPIOH5 DB3 TVDT3 TVDT3 TVDT3 —

GPIOH6 DB4 TVDT4 TVDT4 TVDT4 —

GPIOH7 DB5 TVDT5 TVDT5 TVDT5 —

GPIOHS8 DB6 TVDT6 TVDT6 TVDT6 —

GPIOH9 DB7 TVDT7 TVDT7 TVDT7 —
GPIOH10 DB8 TVHS TVDC — —
GPIOH11 DB9 TVFLD TVWR# — —
GPIOH12 DB10 TVCLK TVRD# TVCLK —
GPIOH13 DB11 — — — P2DATO
GPIOH14 DB12 — — — P2DATH1
GPIOH15 DB13 — — — P2DAT2
GPIOH16 DB14 — — — P2DAT3
GPIOH17 DB15 — — — P2DAT4
GPIOH18 DB16 — — — P2DAT5
GPIOH19 DB17 — — — P2DAT6
GPIOH20 D/C# — — — P2DAT7
GPIOH21 RD# — — — P2A0
GPIOH22 WR# — — — P2WR#
GPIOH23 CS# — — — P2CS#

Hardware Functional Specification S1D13774B02B
Issue Date: 2008/07/02 X85A-A-003-01

Revision 1.5 - EPSON CONFIDENTIAL



Page 40

Epson Research and Development
Vancouver Design Center

5 D.C. Characteristics

5.1 Absolute Maximum Ratings

Table 5-1: Absolute Maximum Ratings

Symbol Parameter Rating Units
COREVDD Core Supply Voltage -0.3~25 \
DRAMVDD DRAM Supply Voltage -0.3~25 Vv
DRAMVCC DRAM Supply Voltage -0.3~3.5 \

PLLVDD PLL Supply Voltage -0.3~25 \Y

CORE18VDD |Core Supply Voltage (1.8V) -0.3~3.5 \
HIOVDD Host 10 Supply Voltage -0.3~3.5 \
PIOVDD Panel 10 Supply Voltage -0.3~3.5 \
OSCvDD OSC Supply Voltage -0.3~3.5 \

Vin_io Digital Input Signal Voltage :8'_2 - ';:8\\;38 : 8:;’ v
lin_io Digital Input Signal Current t10 mA

Vout_io Digital Output Signal Voltage 82 - ';:8\\588 : 82 v

lout_io Digital Output Signal Current 130 mA
Tstg Storage Temperature -65 ~ 150 °C
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5.2 Recommended Operating Conditions

Table 5-2: Recommended Operating Conditions

Symbol Parameter Condition Min Typ Max Units
COREVDD Core Supply Voltage (1.5V) VSS=0V 1.40 1.50 1.60 \Y
DRAMVDD |DRAM Supply Voltage VSS=0V 1.40 1.50 1.60 \
DRAMVCC |DRAM Supply Voltage VSS=0V 2.30 2.50 2.70 \

PLLVDD PLL Supply Voltage VSS=0V 1.40 1.50 1.60 \

CORE18VDD |Core Supply Voltage (1.8V) VSS=0V 1.70 1.80 1.90 \Y
1.70 1.80 1.90

HIOVDD Host 10 Supply Voltage VSS=0V \Y
2.30 2.50 2.70
1.70 1.80 1.90

PIOVDD Panel IO Supply Voltage VSS=0V \Y
2.30 2.50 2.70

OSCcvDD OSC Supply Voltage VSS=0V 2.30 2.50 2.70 \"

. HIOVDD
Vin Input Voltage VSS=0V VSS — PIOVDD \Y
Topr Operating Temperature VSS=0V -20 25 85 °C
Hardware Functional Specification S1D13774B02B
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5.3 Electrical Characteristics

Table 5-3: Electrical Characteristics for Recommended Operating Conditions

Symbol Parameter Condition Min Typ Max Units
IQ_CORE |Core Quiescent Current Quiescent Condition — 22.2 — HA
Io_DRAMVDD |2RAMVDD Quiescent Quiescent Condition — 3.9 — A
Current
Ia_DRAMVCC |DRAMVCC Quiescent Quiescent Condition — 1.8 — LA
Current
IQ_PLL PLLVDD Quiescent Current Quiescent Condition — 1.2 — HA
Io_coRe1g |SORE18VDD Quiescent Quiescent Condition — 0.1 _ LA
Current
1Q_IO HIQVDD + PIOVDD Quiescent Condition — 0.4 — WA
Quiescent Current
1Q_0SC OSCVDD Quiescent Current|  Quiescent Condition — 0.1 — WA
|_CORE COREVDD Operational Note 1 . 110 . mA
Current
|_DRAMVDD |PRAMVDD Operational Note 1 — 16 — mA
Current
| DRAMVCG | PRAMVCC Operational Note 1 — 0.5 — mA
Current
PLLVDD Operational PLL output clock
|_PLL Current frequency (fck) = 71MHz - 18 - mA
|_ CORE18 CORE18VDD Operational Note 1 . 01 . LA
Current
OSCVDD Operational OSC clock frequency =
|_0SC Current 27MHz - 26 - mA
I_1Z Input Leakage Current Vin = VDD or Vin = VSS -10 — 10 WA
I_O0z Output Leakage Current Vin = VDD or Vin = VSS -10 — 10 HA
HIOVOH High Level output voltage1 HIOVDD=min (0.8 HIOVDD) — — \Y
PIOVOH High Level output voltage1 HIOVDD=min (0.8 PIOVDD) — — \
HIOVOL High Level output voltage1 HIOVDD=min - — (0.2 HIOVDD)| V
PIOVOL High Level output voltage1 PIOVDD=min - — (0.2 PIOVDD)| V
HIOVIH High Level input voltage CMOS input (0.7 HIOVDD) — — \Y
PIOVIH High Level input voltage CMOS input (0.7 PIOVDD) — — \
HIOVIL Low Level input voltage CMOS input — — (0.3 HIOVDD)| V
PIOVIL Low Level input voltage CMOS input — — (0.3 PIOVDD)| V
. . CMOS Schmitt
HIOVT+ Positive Trigger voltage (Note 2) — 14 — \
. . CMOS Schmitt
HIOVT- Negative Trigger voltage (Note 2) — 1.0 — \
. CMOS Schmitt
HIOVH Hysteresis Voltage (Note 2) — 0.4 — \
S1D13774B02B Hardware Functional Specification
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Table 5-3: Electrical Characteristics for Recommended Operating Conditions

Vi=VSS (PIOVDD,
HIOVDD = 2.5V)

Vi=VSS (PIOVDD,
HIOVDD = 1.8V)

Vi=vDD (PIOVDD,
HIOVDD = 2.5V)

Vi=VDD (PIOVDD,
HIOVDD = 1.8V)
f=1MHz,

Cio Pin Capacitance VDD=0V — 3.8 — pF

10 — 200 KQ

Rpu Pull-up Resistance
20 — 210

10 — 200 KQ

Rpd Pull-down Resistance
20 — 210

Note
1. 480x800 24-bit TFT Panel
System Clock = 71MHz
Pixel Clock = System Clock / 3
RGB 8:8:8, Main Window Path
2. The Schmitt characteristics are effective only at HIOVDD=2.5V.
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6 A.C. Characteristics

Conditions for HIOVDD = PIOVDD = 1.70 ~ 1.90V
Tp=-20t085°C
CL = 30pF (Host Interface, LCD Interface, GPIO Interface)

Conditions for HIOVDD = PIOVDD = 2.30 ~ 2.70V
TA =-20to0 85 °C
CL = 30pF (Host Interface, LCD Interface, GPIO Interface)

Note
For the Indirect Host, LCD, TV-Out, and Video Input interface timing, the transition
point between logic high and logic low is one half (1/2) of IOVDD.
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6.1 Output Signal Rise/Fall Timing

Multi-drive 10 cells (LO_DSEL, LB_DSEL, LBU_DSEL, and LBD_DSEL) have the
following rise/fall timing. For more information on IO cells, see Section 4.2, “Pin Descrip-
tions” on page 18.

HIOVDD 4>
PIOVDD 90%

VSS

10%

N

Figure 6-1: Output Signal Rise/Fall Timing

Table 6-1: Output Signal Rise/Fall Timing

Condition Output IOVDD = 1.8V IOVDD = 2.5V
Symbol Parameter Drive Level Units
(REG[0018h]) Typ Max Typ Max

11b (max) 3.2 7.4 2.6 4.8 ns

" Output rise time 10b 4.0 9.2 3.2 6.6 ns
(10%-90%) 01b 8.8 20.0 6.4 14.0 ns

00b (min) 18.0 42.0 12.6 28.0 ns

11b (max) 2.8 7.4 2.4 4.6 ns

" Output fall time 10b 3.6 9.2 2.8 5.6 ns
(10%-90%) 01b 9.8 26.0 7.4 16.0 ns

00b (min) 19.6 52.0 14.0 32.0 ns

1. CL = 30pF. Values in the table scale linearly based on the load capacitance. For example, when CL is 15pF,
tr and tf will be one half (1/2) of the value in the table.
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6.2 Clock Timing

6.2.1 CLKI Input Timing (PLL Used)

tl t2
90%
ViH
ViL
10%
t3—> «— —> «— t4
) oLk "
tcyclel tcycle2
5 < >« >
= \

Figure 6-2 Clock Input Requirements (CLKI when PLL used)
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Table 6-2: Clock Input Requirements (CLKI when PLL used)

Symbol Parameter Min Typ Max Units
Fclki Input Clock Frequency 1 27 40 MHz
Tclki Input Clock Period — 1/Fclki — ns

1 Input Clock Pulse Width high 0.4 Fclki — 0.6 Fclki ns
t2 Input Clock Pulse Width Low 0.4 Fclki — 0.6 Fclki ns
t3 Input Clock rise time (10%-90%) — — 5.0 ns
t4 Input Clock fall time (90%-10%) — — 5.0 ns
t5 Input Clock Period Jitter -400 — 400 ps
t6 Input Clock Cycle Jitter -400 — 400 ps

ONDOTAWN

Input Clock comes from the external Oscillator (CLKI).

t5 and 6 are requirements for PLL input and are not required when the PLL is not used.
t6 = tcyclel - tcycle2
Input Duty cycle is not critical and can be 40/60.

The input clock period jitter is the displacement relative to the center period (reciprocal of the center frequency).
The input clock cycle jitter is the difference in period between adjacent cycles.
The jitter characteristics must satisfy both the t5 and t6 characteristics.

When the TV-Out interface is HSYNC & FIELD or ITU-R BT656 (REG[0200h] bits 1-0 =01b, 11b), it is

necessary to input 27MHz frequency to CLKI or OSCI/OSCO.
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6.2.2 CLKI Input Timing (PLL Bypassed)

1 t2

A
A
A

B3| le— — et

A 4

A

tewk

Figure 6-3 Clock Input Requirements (CLKI when PLL bypassed)

Table 6-3: Clock Input Requirements (CLKI when PLL bypassed)

Symbol Parameter Min Typ Max Units
Fclki Input Clock Frequency 40 — 71 MHz
Tclki Input Clock Period — 1/Fclki — ns

t1 Input Clock Pulse Width high 0.4 Fclki — 0.6 Fclki ns
t2 Input Clock Pulse Width Low 0.4 Fclki — 0.6 Fclki ns
t3 Input Clock rise time (10%-90%) — — 5.0 ns
t4 Input Clock fall time (90%-10%) — — 5.0 ns

-y

Input Clock comes from the external Oscillator (CLKI).

2. Input Duty cycle is not critical and can be 40/60.

3. When the TV-Out interface is HSYNC & FIELD or ITU-R BT656 (REG[0200h] bits 1-0 = 01b, 11b), PLL
bypass mode is not supported.
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6.2.3 PLL Clock

The PLL circuit is an analog circuit and is very sensitive to noise on the input clock
waveform or the power supply. Noise on the clock or the supplied power may cause the
operation of the PLL circuit to become unstable or increase the jitter.

Due to these noise constraints, it is highly recommended that the power supply traces or the
power plane for the PLL be isolated from those of other power supplies. Filtering should

also be used to keep the power as clean as possible. The jitter of the input clock waveform
should be as small as possible.

Internal Input Clock

PLLVDD is Unstable PLLVDD is Stable
d »ld
al Ll

PLLVDD
ov

LI

Z
PLL Output Clock %%&W

(
)

t

iiimEun

Normal Operation

L)L L
(R

A

|

REG[OOZOh] ~ REG[OOZCh] Unstable Valid < Do Not Change
A A
Power-On PLL Enable PLL Stable
REG[002Ch] bits 1-0 = 01b REG[002Ch] bit 8 = 1b
Figure 6-4: PLL Start-up
Table 6-4: PLL Start-up
Symbol Parameter Min Typ Max Units
H PLL Bypgss/ PLL register programming for . Note .
initialization
2 PLL Lock time — 1.5 ms
Fckout PLL Output Clock Frequency 40 71 MHz
Jperiod PLL Output Clock Period Jitter (Note 2) -400 400 ps

N —

t1 is determined by the Host Interface cycle time required to program the PLL registers.
The PLL output clock period jitter is the displacement relative to the center period. The center period is set using

the PLL setting registers (REG[0020h] ~ REG[0024h]) and has the same frequency tolerance as the input clock
(CLKI or OSCI/OSCO).
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6.3 Power Supply Sequence

6.3.1 Power-On Sequence

1.5V
2.5V N
1.8V )
5
16
All Inputs >
t7 t7 t8
DY s Y e VY

Figure 6-5: Power-On Sequence

Table 6-5: Power-On Sequence

Symbol Parameter Min Typ Max Units
1 1.5V_VDD rise (1.2V) to 2.5V_VDD rise (0.25V) 0 (Note 1) — — ms
t2 1.5V_VDD rise (1.2V) to 2.5V_VDD rise (2.0V) — — 100 (Note 2) ms
13 1.5V_VDD rise (1.2V) to 1.8V_VDD rise (0.18V) 0 (Note 1) — — ms
t4 1.5V_VDD rise (1.2V) to 1.8V_VDD rise (1.44V) — — 100 (Note 2) ms

When PIOVDD/HIOVDD = 1.8V, 1.8V_VDD rise (0.36V)

to All inputs rise (0.36V)
t5 - 0 (Note 1) — — ms
When PIOVDD/HIOVDD= 2.5V, 2.5V_VDD rise (0.50V)

to All inputs rise (0.50V)

When PIOVDD/HIOVDD = 1.8V , 1.8V_VDD rise (1.44V)

to All inputs rise (1.44V)
6 - 0 (Note 1) — — ms
When PIOVDD/HIOVDD = 2.5V , 2.5V_VDD rise (2.00V)

to All inputs rise (2.00V)
t7 Active RESET# Pulse Width Note 3 — — —
18 RESET# Pulse Width to be ignored — — Note 3 —

1. If the time is less than 0 ms, there will be shoot-through current. If the time is less than -1 ms, it will affect long
term reliability.

2. During the time, there will be shoot-through current in the level shifter. If the time is longer than 100 ms, it will
affect long term reliability.

3. These timings are controlled by external components. If no glitch rejection is required, the RRES pin should be
left unconnected and CRES pin should be connected to VSS. In this case the RESET# line should be held low
longer than 200ns to guarantee reset.
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6.3.2 Power-Off Sequence

1.5V

t5

A

v

t6

A

2.5V

t3

A

v

t4

A

1.8v

t1

A

t2

v

All Inputs

A

v

Figure 6-6: Power-Off Sequence

Table 6-6: Power-Off Sequence

Symbol

Parameter

Min

Max Units

Typ

" 1.8V fall (1.44V)

When PIOVDD/HIOVDD = 1.8V, All inputs fall (1.44V) to

2.5V fall (2.00V)

When PIOVDD/HIOVDD = 2.5V, All inputs fall (2.00V) to

0 (Note 1)

1.8V fall (0.36V)

When PIOVDD/HIOVDD = 1.8V, All inputs fall (0.36V) to

t2
2.5V fall (0.50V)

When PIOVDD/HIOVDD = 2.5V, All inputs fall (0.50V) to

0 (Note 1)

t3 1.8V_VDD fall (VSS

to 1.5V_VDD fall (1.2V)

0 (Note 1)

— — ms

t4 1.8V_VDD fall (VSS

to 1.5V_VDD fall (VSS)

— 100 (Note 2) ms

t5 2.5V_VDD fall (VSS

0 (Note 1)

— — ms

t6 2.5V_VDD fall (VSS

— | = | = | =

(
(
to 1.5V_VDD fall (1.2V)
to 1.5V_VDD fall (VSS)

— 100 (Note 2) ms

1. If the time is less than 0 ms, there will be shoot-through current. If the time is less than -1 ms, it will affect long

term reliability.

affect long term reliability.

During the time, there will be shoot-through current in the level shifter. If the time is longer than 100 ms, it will
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6.4 Indirect Host Interface Timing

Write Cycle 1 i1 t4
CS# }
t2 t5
D/C#
. t7
RD#
WE#
t3 t6
| ' »|
DBJ[17:0] valid

Figure 6-7: Indirect Interface Write Cycle 1

Write Cycle 2 t1 "
CS# ‘
t2 B2 t5
D/C# k
RD#
. 18 L t9 P t8 P t9 o
WE#
t3 t6 t3 t6
DB[17:0] ¥ valid y valid

Figure 6-8: Indirect Interface Write Cycle 2
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Table 6-7: Indirect Interface Write Timing

Symbol Parameter HIOVDD = 1.8V HIOVDD = 2.5V Units
Min Max Min Max
t1 CS# setup time 2 — 2 — ns
t2 D/C# setup time 2 — 2 — ns
t3 DB[17:0] setup time 2 — 2 — ns
t4 CS# hold time from WE# rising edge 2 — 2 — ns
t5 D/C# hold time from WE# rising edge 2 — 2 — ns
t6 DB[17:0] hold time from WE# rising edge 4 — 4 — ns
t7 RD# rising edge to WE# falling edge 1 — 1 — Ts (Note 1)
t8 WE# high width 1 — 1 — Ts
t9 WEH# low width 2 — 2 — Ts
1. Ts = System Clock Period
Hardware Functional Specification S1D13774B02B
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Read Cycle 1
t11 t14
CS# [ ]
t12 t15
D/C#
t19
WE#
t20 121
RD# |
. 18
113 t17
DB[17:0] 1( valid L_\—
P t16 N
N Vl
Figure 6-9: Indirect Interface Read Cycle 1
Read Cycle 2
t11 t14
CS#
t12 t15 L t12 t15
D/C# k
. 19
WE#
. t20 ’ t21 | t20 ) t21 R
RD#
t16 t18 t16 t18
t13 t17 t13 ti7
< » 4P
DB[17:0] valid L_ | | valid
Figure 6-10: Indirect Interface Read Cycle 2
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Table 6-8: Indirect Interface Read Timing

Symbol Parameter HIOVDD = 1.8V HIOVDD = 2.5V Units
Min Max Min Max

t11 CS# setup time 2 — 2 — ns

t12 D/C# setup time 2 — 2 — ns

t13 RD# falling edge to DB[17:0] driven 2 — 2 — ns

t14 CS# hold time from RD# rising edge 2 — 2 — ns

t15 D/C# hold time from RD# rising edge 2 — 2 — ns

o famr;greggg;go\qafiﬁ giﬁai -0 = 00b - 32 - 23 ns

t16 for REG[0018h] bits 1-0 = 01b — 23 — 16 ns

for REG[0018h] bits 1-0 = 10b — 16 — 12 ns

for REG[0018h] bits 1-0 = 11b — 15 — 11 ns

17 DB[17:0] hold time from RD# rising edge 2 — 2 — ns

t18 RD# rising edge to DB[17:0] release — 11 — 9 ns
t19 WEH# rising edge to RD# falling edge 1 — 1 — Ts (Note 1)

t20 RD# high width — — Ts

21 RD# low width 2 — 2 — Ts

1. Ts = System Clock Period
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6.5 12C Interface Timing

2
> ///
SDA | e
J

A .

t10
t5
scL rw

Figure 6-11: I2C Interface Timing
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Table 6-9: I2C Interface Timing
HIOVDD=1.8V
Symbol Parameter HIOVDD=2.5V Units
Min Max
t1 SCL Frequency — 400 KHz
t2 Bus Free time between a STOP and START condition 1.3 — Us
t3 Hold time for a START Condition 0.6 — us
t4 SCL Low Width 1.3 — s
t5 SCL High Width 0.6 — us
t6 Setup time for a repeated START Condition 0.6 — s
t7 SDA setup time from SCL Rising 100 — ns
t8 SDA hold time to SCL Falling 0 (Note 1) — s
t9 Rise Time of both SCL and SDA — 300 ns
t10 Fall Time of both SCL and SDA — 300 ns
11 Setup time for a STOP Condition 0.6 — Us

1. The I2C specification specifies a SDA hold time of 300ns. However, the S1D13774 12C interface does not
require a 300ns hold time.
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6.6 Video Interface Timing

6.6.1 12-bit RGB Video Interface Timing

Al
VVSYNC 7
Y
‘ t1 t2 t3 ‘
g [« DI
we LT
VDT[11:0] | | Linet || Line2 | /| Line3 |
16 t7
e —
VCLKIN A
L, 8 | 19
VDT[11:0] //
L 110 t11
VVSYNC f
VDE
VDE Active Polarity: High (REG[0484h] bit 2 = 1b)
VVSYNC Active Polarity: Low (REG[0484h] bit 1 = Ob)
Sampling Clock Edge: Falling Edge (REG[0484h] bit 0 = 1b)
Figure 6-12: 12-bit RGB Video Interface Timing
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Table 6-10: 12-bit RGB Video Interface Timing
Symbol Parameter HIOVDD = 1.8V HIOVDD = 2.5V Units
Min Max Min Max
t1 VVSYNC falling edge to VDE rising edge 0 — 0 — Tv (Note 1)
t2 Horizontal blank period 4 — 4 — Tv
t3 VDE falling edge to VVSYNC rising edge 0 — 0 — Tv
t4 Vertical blank period 4 — 4 — Tv
t5 Input clock period 2 — 2 — Ts (Note 2)
t6 Input clock pulse width high 1 — 1 — Ts
t7 Input clock pulse width low 1 — 1 — Ts
t8 Data setup time 5 — 5 — ns
19 Data hold time 5 — 5 — ns
110 VVSYNC, VDE setup time 5 — 5 — ns
t11 VVSYNC, VDE hold time 5 — 5 — ns
1. Tv is the video interface input clock period.
2. Ts s the system clock period.
3. 1t1+t3+t4 > 100Tv
t1+t3+t4 > 16 Lines
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6.6.2 8-bit YUV Video Interface Timing

VVSYNC | ’ |

VDE | \_//J |

VDT[8:0] | | Linet || Line2 | [ ] Line3 |
< © >
t6 t7
< >4 —P
VCLKIN S —f— 47¥
B Lo’
VDT[8:0] ] \
Lt t11
VVSYNC g f
VDE

VDE Active Polarity: High (REG[0484h] bit 2 = 1b)
VVSYNC Active Polarity: High (REG[0484h] bit 1 = 1b)
Sampling Clock Edge: Rising Edge (REG[0484h] bit 0 = Ob)

Figure 6-13: 8-bit YUV Video Interface Timing

S1D13774B02B Hardware Functional Specification
X85A-A-003-01 Issue Date: 2008/07/02

Revision 1.5 - EPSON CONFIDENTIAL



Epson Research and Development
Vancouver Design Center

Page 61

Table 6-11: 8-bit YUV Video Interface Timing

Symbol Parameter HIOVDD = 1.8V HIOVDD = 2.5V Units
Min Max Min Max

t1 VVSYNC falling edge to VDE rising edge 0 — 0 — Tv (Note 1)
t2 Horizontal blank period 4 — 4 — Tv
t3 VDE falling edge to VVSYNC rising edge 0 — 0 — Tv
t4 Vertical blank period 4 — 4 — Ts
t5 Input clock period 2 — 2 — Ts (Note 2)
t6 Input clock pulse width high 1 — 1 — Ts
t7 Input clock pulse width low 1 — 1 — Ts
t8 Data setup time 5 — 5 — ns
19 Data hold time 5 — 5 — ns
t10 VDE setup time 5 — 5 — ns
t11 VDE hold time 5 — 5 — ns

1. Tvis the video interface input clock period (VCLKIN).

2. Ts s the system clock period.

3. 1t1+t3+t4 > 100Tv
t1+t3+t4 > 16 Lines
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6.6.3 Video Interface Clock Output Timing

t1 t2

A
v
A
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Figure 6-14: Video Clock Output Timing
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Table 6-12: Video Clock Output Timing

HIOVDD = 1.8V HIOVDD = 2.5V
Symbol Parameter units
Min Typ Max Min Typ Max

Fvc |Video Clock Output Frequency — — (N:t?e 1) — — (N;g 1) MHz
Tvc  |Video Clock Output Period — 1/Fvc — — 1/Fvc — ns
Tvcj |Video Clock Output Jitter Note 2 — Note 2 Note 2 — Note 2 ps
Output C:;’EKG?OU(;?Z:]V LS:I: g'gl 11b Note 3 — Note 4 Note 3 — Note 4 ns
t1 REG[0018h] bits 9-8 = 10b Note 3 — Note 4 | Note 3 — Note 4 ns
REG[0018h] bits 9-8 = 01b Note 5 — Note 6 Note 5 — Note 6 ns
REG[0018h] bits 9-8 = 00b Note 5 — Note 6 | Note 5 — Note 6 ns
Output C:;)EKGI[DOU(;iZ:]V 'SIIQ ISS?SW; 11b Note 3 — Note 4 Note 3 — Note 4 ns
t2 REG[0018h] bits 9-8 = 10b Note 3 — Note 4 | Note 3 — Note 4 ns
REG[0018h] bits 9-8 = 01b Note 5 — Note 6 Note 5 — Note 6 ns
REG[0018h] bits 9-8 = 00b Note 5 — Note 6 | Note 5 — Note 6 ns
3 Output Clock rise time (10%-90%) Note 7 Note 7 ns
t4 Output Clock fall time (10%-90%) Note 7 Note 7 ns

Fvcmax depends on tr and tf (see Section 6.1, “Output Signal Rise/Fall Timing” on page 45).
Tvcj = System Clock Jitter (+400ps) x Divide Rate (REG[0480h] bits 3-0)
For example, when the divide rate = 4:1, Tvcj = 400ps x 4 = £1600ps

3. When the Video Clock Output Divide is 1:1 (REG[0480h] bits 3-0 = 0h), the minimum pulse width = Tvc x 0.40.
When the Video Clock Output Divide is not 1:1 (REG[0480h] bits 3-0 # 0h), the minimum pulse width = Tvc x
0.45.

4. When the Video Clock Output Divide is 1:1 (REG[0480h] bits 3-0 = 0Oh), the maximum pulse width = Tvc x 0.60.
When the Video Clock Output Divide is not 1:1 (REG[0480h] bits 3-0 # 0Oh), the maximum pulse width = Tvc x
0.55.

5. tImin =Tvc x 0.40
t2min  =Tvc x 0.40

6. timax =Tvcx0.60
t2max = Tvc x 0.60

7. Refer to Section 6.1, “Output Signal Rise/Fall Timing” on page 45.

N —
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6.7 Panel Interface Timing

6.7.1 LCD1 RGB Interface Panel Timing

R HT
HDPS
HPP |HPW
A a
ol >y
S EAL
y >Y
HDP
|_
>
o Display Area
>
v
Figure 6-15: LCDI1 RGB Interface Panel Timing
Table 6-13: LCD1 RGB Interface Panel Timing
Symbol Description Derived From Units
HT Horizontal Total ((REG[0140h] bits 6-0) + 1) x 8 Tp (Note 1)
HDP Horizontal Display Period ((REG[0144h] bits 8-0) + 1) x 2 Tp
HDPS Horizontal Display Period Start Position (REG[0148h] bits 9-0) + 9 Tp
HPW HSYNC Pulse Width (REG[014Ch] bits 9-0) + 1 Tp
HPP HSYNC Pulse Position (REG[0150h] bits 9-0) + 1 Tp
VT Vertical Total (REG[0154h] bits 9-0) + 1 Lines
VDP Vertical Display Period (REG[0158h] bits 9-0) + 1 Lines
VDPS Vertical Display Period Start Position (REG[015Ch] bits 9-0) Lines
VPW VSYNC Pulse Width (REG[0160h] bits 2-0) + 1 Lines
VPP VSYNC Pulse Position (REG[0164h] bits 9-0) Lines
1. Tp = Pixel Clock Period
2. HT =HDP + HDPS
3. VT >VDPS + VDP
4. VT-VDP =3
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Figure 6-16: LCDI1 RGB Interface Vertical Timing
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Figure 6-17: LCDI RGB Interface Horizontal Timing
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6.7.2 LCD1,LCD2 4 Wire 8-Bit Serial Interface Timing

LCD1/LCD2 Command/Parameter Transfer t8

FPCS1#
FPCS2#

FPAO

1

a t7
FPSO | :
(MSB firsD X D‘7 X D6 § D5 f Da ¥ D3 X D2 X D1 ) [‘)o
(LSB fred X po ¥ p1 ¥ b2 ) D3 X Da ¥ D5 X D6 ¥ D7
2 13

»

FPSCK

PHA=1,PoL=0) /N /N
PHa=1PoL=1 S
(PHA=0,POL=0) KﬁL ﬂm
PHa=o,poL=1 /S

\g

J 3 C

T N

PHA: Serial Clock Phase (REG[0168h] bit 1 or REG[0188h] bit 1)
POL: Serial Clock Polarity (REG[0168h] bit 0 or REG[0188h] bit 0)

LCD2 Frame Transfer (Burst)

FPVS2 _T /
t14 19 t12  tl
FPCS2#

FPAO X
FPSO  fofoe)ps)oe)ps)oz)(pnioo))(o7(os)s(pe)ps)(oz)pye
FPSCK uuudiuL sy

Figure 6-18: LCD1, LCD2 4 Wire 8-Bit Serial Interface Timing
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=
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Note
The LCD2 data width is determined by the LCD2 Serial Data Format bits, REG[0188h]
bits 3-2.
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Table 6-14: LCD1, LCD2 4 Wire 8-bit Serial Interface Timing

Symbol Parameter Min Typ Max Units
t1 Chip select setup time — 1.5 — Ts (Note 1)
t2 Data setup time — 0.5 — Ts
3 Data hold time — 0.5 — Ts
t4 Serial clock pulse width low (high) — 0.5 — Ts
t5 Serial clock pulse width high (low) — 0.5 — Ts
t6 Serial clock period — 1.0 — Ts
t7 Chip select hold time — 1.5 — Ts
18 Chip select de-assert to reassert — 1.0 — Ts
t9 Chip select setup time at beginning of burst mode — 1.5 — Ts
t10 Chip select hold time at end of burst mode — 25 — Ts
t11 Chip select interval in burst mode — 1.0 — Ts
t12 Chip select hold time during burst mode — 0.5 — Ts
113 Chip select setup time during burst mode — 0.5 — Ts
t14 FPVS2 falling edge to FPCS2# falling edge — — Note 2 Ts
1. Ts = Serial clock period
2. t14max = (2 x HIS + 200) x Tsysclk + (27 x Tsclk)
Where:
- HIS is the largest Horizontal Image Size from the Main1, Main2, PIP1, an PIP2 windows
(see REG[0690h], REG[06B4h], REG[072Ch], REG[082Ch]
- Tsysclk is the system clock period
- Tsclk is the serial clock period as specified by REG[0100h] bits 10-8
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6.7.3 LCD1,LCD2 3 Wire 9-Bit Serial Interface Timing

LCD1/LCD2 Command/Parameter Transfer t8

FPCS1# F
FPCS2# ﬁ
L t7
(Msé:';rssg X Pic) D7 D6 J D5 X Da ¥ D3 X D2 ¥ D1 X DO

|
(LSB fred X PicY Do D1 Y D2 X D3 X D4 { D5 X D6} D7
2 3

A
A
v

FPSCK

erA=1pPoL=0) /| /\ Y\
era=sroi=n O\
PHa=o,PoL=0) [ \ /| LKKMML
s WA AU AUAUAYAWANA Uas

t4‘ t5‘

4t6

J 1 C
\

PHA: Serial Clock Phase (REG[0168h] bit 1 or REG[0188h] bit 1)
POL: Serial Clock Polarity (REG[0168h] bit 0 or REG[0188h] bit 0)

LCD2 Frame Transfer (Burst)

FPVS2
t14 19 t12 t11 t13 t10

_>
FPCS2# l H ’+
i T - C, CO OO D VGV GG ED D DY
sk JUUHHHHUL

Figure 6-19: LCD1, LCD2 3 Wire 9-Bit Serial Interface Timing

Note
The LCD2 data width is determined by the LCD2 Serial Data Format bits, REG[0188h]
bits 3-2.
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Table 6-15: LCD1, LCD2 3 Wire 9-Bit Serial Interface Timing

Symbol Parameter Min Typ Max Units
t1 Chip select setup time — 1.5 — Ts (Note 1)
t2 Data setup time — 0.5 — Ts
t3 Data hold time — 0.5 — Ts
t4 Serial clock pulse width low (high) — 0.5 — Ts
t5 Serial clock pulse width high (low) — 0.5 — Ts
t6 Serial clock period — 1.0 — Ts
t7 Chip select hold time — 15 — Ts
t8 Chip select de-assert to reassert — 1.0 — Ts
t9 Chip select setup time at beginning of burst mode — 15 — Ts
t10 Chip select hold time at end of burst mode — 25 — Ts
t11 Chip select interval in burst mode — 1.0 — Ts
112 Chip select hold time during burst mode — 0.5 — Ts
113 Chip select setup time during burst mode — 0.5 — Ts
t14 FPVS2 falling edge to FPCS2# falling edge — — Note 2 Ts
1. Ts = Serial clock period
2. t14max = (2 x HIS + 200) x Tsysclk + (27 x Tsclk)
Where:
- HIS is the largest Horizontal Image Size from the Main1, Main2, PIP1, an PIP2 windows
(see REG[0690h], REG[06B4h], REG[072Ch], REG[082Ch]
- Tsysclk is the system clock period
- Tsclk is the serial clock period as specified by REG[0100h] bits 10-8
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6.7.4 LCD1 uWire Serial Interface Timing

t8
‘7
FPCS1# gg SS ( L
(see Note) / —
t1 t2 t7
FPSCK ((
(PHA =1, POL = 0) (3 | t4) ’ i
t5“t6
FPSO Invalid A7 [ a6 ) || J A0 ) D7 (D6 X || ) Do I
i I I
Note:
The default FPCS1# active polarity is high (REG[0104h] bit 8 = Ob).
Figure 6-20: LCD1 uWIRE Serial Interface Timing
Table 6-16: LCD1 uWIRE Serial Interface Timing
Symbol Parameter Min Typ Max Units
t Chip select setup time — 1 — Ts (Note 1)
2 Serial clock period — 1 — Ts
13 Serial clock pulse width low — 0.5 — Ts
4 Serial clock pulse width high — 0.5 — Ts
5 Data setup time — 0.5 — Ts
6 Data hold time — 0.5 — Ts
t7 Chip select hold time — 1.5 — Ts
8 Chip select de-assert to re-assert — Note 2 — Ts

1. Ts = Serial clock period
2. This setting depends on software

Note
When a uWire panel is selected (REG[0168h] bits 7-5 = 10x), FPCS1# idles high until
the first uWire transfer is started. After the first transfer, FPCS1# idles low.
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6.7.5 LCD1, LCD2 24-bit Serial Interface Timing

t8
FPCS1#
FPCS2# H
(see Note) i 2 ! t7
FPSCK
(PHA=1,POL=1) t3“t4 !
t5k t6
FPSO Invalid D23 f D22 (D21 ) || ) D3 } D2 ) D1 ) DO
]
Note:
The default FPCS1# active polarity is high (REG[0104h] bit 8 = Ob).
The default FPCS2# active polarity is low (REG[0104h] bit 12 = 0b).
Figure 6-21: LCD1, LCD2 24-bit Serial Interface Timing
Table 6-17: LCD1, LCD2 24-bit Serial Interface Timing
Symbol Parameter Min Typ Max Units
t1 Chip select setup time — 1 — Ts (Note 1)
t2 Serial clock period — 1 — Ts
t3 Serial clock pulse width low — 0.5 — Ts
t4 Serial clock pulse width high — 0.5 — Ts
t5 Data setup time — 0.5 — Ts
6 Data hold time — 0.5 — Ts
t7 Chip select hold time — 15 — Ts
t8 Chip select de-assert to re-assert — Note 2 — Ts
1. Ts = Serial clock period
2. This setting depends on software
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6.7.6 LCD2 Parallel Interface (80)

LCD2 Command/Parameter Transfer P t6 R
P2Cs# 55
P2A0 X
R S t5 |
P2WR# H
|l t3 » t4 »l
P2DAT valid H
I
LCD2 Frame Transfer
FPVS2 (Input)
FPVS2 (Output)
<+«
P2A0
P2CSs#
° lun, . @ =
P2WR#
| t10 t11
P2DAT Datal Data2 Data3
Figure 6-22: LCD2 Parallel Interface Timing (80)
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Table 6-18: LCD2 Parallel Interface Timing (80)
Symbol Parameter Min Typ Max Units
t1 P2CSt# falling edge to P2WR# falling edge — 1 — Tp (Note 1)
t2 P2WR# low period — 1 — Tp
3 P2DAT setup time — 3 — Tp
t4 P2DAT hold time — 2 — Tp
t5 P2WR# rising edge to P2CS# rising edge — 1 — Tp
t6 P2CS# de-assert to reassert — 0 — Tp
t7 P2WR# high period in burst cycle — 1 — Tp
t8 FPVS2 (input) falling edge to P2CS# falling edge — — Note 2 Tp
t9 FPVS2 (output) low period — Note 3 — Tp
t10 P2DAT setup time in burst cycle — 1 — Tp
t11 P2DAT hold time in burst cycle — 1 — Tp
t12 FPVS2 (output) falling edge to P2CS# falling edge — Note 4 — Tp
1. Tp = Pixel clock period
= For command/parameter transfers, Tp is defined by REG[0100h] bits 15-12
= For frame transfers, Tp is defined by REG[0100h] bits 4-0
2. t8max = (2 x HIS +200) x Tsysclk + (21 x Tp)
Where:
- HIS is the largest Horizontal Image Size from the Main1, Main2, PIP1, and PIP2 windows
(see REG[0690h], REG[06B4h], REG[072Ch], REG[082Ch]
- Tsysclk is the system clock period
- Tp is the pixel clock period as specified by REG[0100h] bits 4-0
3. t9typ =REG[0190h] bits 15-8 x 2
4. t12typ = REG[0190h] bits 7-0x 2 + 10
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6.7.7 LCD2 Parallel Interface (68)

LCD2 Command/Parameter Transfer
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Figure 6-23: LCD2 Parallel Interface Timing (68)
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Table 6-19: LCD2 Parallel Interface Timing (68)
Symbol Parameter Min Typ Max Units
t1 P2CSt# falling edge to P2WR# rising edge — 1 — Tp (Note 1)
t2 P2WR# high period — 1 — Tp
3 P2DAT setup time — 3 — Tp
t4 P2DAT hold time — 2 — Tp
t5 P2WR# falling edge to P2CS# rising edge — 1 — Tp
t6 P2CS# deassert to reassert — 0 — Tp
t7 P2WR# signal low period in burst cycle — 1 — Tp
t8 FPVS2 (input) falling edge to P2CS# falling edge — — Note 2 Tp
t9 FPVS2 (output) low period — Note 3 — Tp
t10 P2DAT setup time in burst cycle — 1 — Tp
t11 P2DAT hold time in burst cycle — 1 — Tp
t12 FPVS2 (output) falling edge to P2CS# falling edge — Note 4 — Tp
1. Tp = Pixel clock period
= For command/parameter transfers, Tp is defined by REG[0100h] bits 15-12
= For frame transfers, Tp is defined by REG[0100h] bits 4-0
2. t8max = (2 x HIS +200) x Tsysclk + (21 x Tp)
Where:
- HIS is the largest Horizontal Image Size from the Main1, Main2, PIP1, and PIP2 windows
(see REG[0690h], REG[06B4h], REG[072Ch], REG[082Ch]
- Tsysclk is the system clock period
- Tp is the pixel clock period as specified by REG[0100h] bits 4-0
3. t9typ =REG[0190h] bits 15-8 x 2
4. t12typ = REG[0190h] bits 7-0 x 2 + 10
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6.7.8 LCD Interface Output Timing
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Figure 6-24: LCD Interface Output Timing
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Table 6-20: LCD Interface Output Timing

PIOVDD = 1.8V PIOVDD = 2.5V .
Symbol Parameter - units
Min Typ Max Min Typ Max
Ffs FPSHIFT Output Frequency — — Note 1 — — Note 1 MHz
Tfs FPSHIFT Output Period — 1/Ffs — — 1/Ffs — ns
Tfsj |FPSHIFT Output Jitter Note 2 — Note 2 Note 2 — Note 2 ps
FPSHlFTRZUéS[gg:”sd;?bI—iEg:ﬁ - 11b Note 3 — Note 4 Note 3 — Note 4 ns
t REG[0018h] bits 7-6 = 10b Note 3 — Note 4 | Note 3 — Note 4 ns
REG[0018h] bits 7-6 = 01b Note 5 — Note 6 Note 5 — Note 6 ns
REG[0018h] bits 7-6 = 00b Note 5 — Note 6 Note 5 — Note 6 ns
FPSHIFTRITEués[g(;/:lgdr:;wbl_itc;w;_e = 11b Note 3 — Note 4 Note 3 — Note 4 ns
t2 REG[0018h] bits 7-6 = 10b Note 3 — Note 4 | Note 3 — Note 4 ns
REG[0018h] bits 7-6 = 01b Note 5 — Note 6 Note 5 — Note 6 ns
REG[0018h] bits 7-6 = 00b Note 5 — Note 6 | Note 5 — Note 6 ns
FPDAT, FPDRDY, FPRAME, FPLINE
Delay Time: -4 — 4 -4 — 4 ns
REG[0018h] bits 7-6 = 11b
13 REG[0018h] bits 7-6 = 10b -4 — 4 -4 — 4 ns
REG[0018h] bits 7-6 = 01b -5 — 5 -5 — 5 ns
REG[0018h] bits 7-6 = 00b -7.5 — 7.5 -7.5 — 7.5 ns

1. Ffs < System Clock Frequency + 2
Ffsmax depends on tr and tf (see Section 6.1, “Output Signal Rise/Fall Timing” on page 45).
2. Tisj = System Clock Jitter (+400ps) x Pixel Clock Divide (REG[0100h] bits 4-0)
For example, when the pixel clock divide rate is 4:1, Tfsj = 400ps x 4 = £1600ps.
3. When the Pixel Clock Divide is 1:1 (REG[0100h] bits 4-0 = 00h), the minimum pulse width = Tfs x 0.40.
When the Pixel Clock Divide is not 1:1 (REG[0100h] bits 4-0 # 00h), the minimum pulse width = Tfs x 0.45.
4. When the Pixel Clock Divide is 1:1 (REG[0100h] bits 4-0 = 00h), the maximum pulse width = Tfs x 0.60.
When the Pixel Clock Divide is not 1:1 (REG[0100h] bits 4-0 # 00h), the maximum pulse width = Tfs x 0.55.
5. tImin =Tfsx 0.40
t2min  =Tfs x 0.40
6. timax =Tfsx 0.60
t2max = Tfs x 0.60
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6.8 TV Timing

6.8.1 TV-Out HSYNC and FIELD Type Interface Timing

< e t+1 R
< t3 e t2 >
TvHs || 1] | i
t4+1
TVFLD EVEN | opD
TVDT[7:0] HiRIRIRININnnnNn
< e il N
t3 o 12
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A
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t4

TVHS
<« %y
TVFLD oDD | EVEN

oo NOO000000000
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TVCLK?!

< t5 > t8
TVHS
bl S >
TVDT[7:0] 7
TVFLD
t9
« B
(10, 111

TVCLK?! /

112 ¢ )
TVDT[7:0], TVFLD, TVHS Valid

Note

1. The TVCLK source must be from either CLKI or OSCI/OSCO and the input to CLKI or OSCI/OSCO must be 27MHz.
For further information, see REG[0200h] bits 10-8.

Figure 6-25: TV-Out HSYNC and FIELD Type Interface Timing
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Table 6-21: TV-Out HSYNC and FIELD Type Interface Timing
IOVDD = 1.8V IOVDD = 2.5V
Symbol Parameter Units
Min | Max Min | Max

t1 Vertical total (even fields) REG[0218h] + 1 REG[0218h] + 1 Lines

t2 Vertical display period (odd/even field) REG[021Ch] + 1 REG[021Ch] + 1 Lines

3 Vertical display start position (odd/even field) REG[0220h] + 2 REG[0220h] + 2 Lines

t4 TVFLD signal toggle position REG[0224h] REG[0224h] Lines

t5 Horizontal total (REG[0204h] + 1) x2 | (REG[0204h] + 1) x2 | Ttv (Note 1)

6 Horizontal display period (REG[0208h] + 1) x4 | (REG[0208h] + 1) x 4 Ttv

t7 Horizontal display start position REG[020Ch] x2 + 18 | REG[020Ch]x 2 + 18 Ttv

18 TVHS horizontal display sync pulse width low | (REG[0210h] + 1) x2 | (REG[0210h] + 1) x 2 Ttv

9 TVCLK cycle (Tvcyc) 1 1 Ttv

t10 TVCLK low pulse width (Note 2) 0.4 Tveyc | 0.6 Tveyc | 0.4 Tveye | 0.6 Tveyc ns

t11 TVCLK high pulse width (Note 2) 0.4 Tveyc | 0.6 Tveyc | 0.4 Tveye | 0.6 Tveyc ns

t12 TVDT, TVFLD, TVHS Delay Time (Note 2) -4 4 -4 4 ns

N —

TV-Out Clock Period = CLKI or OSCI/OSCO period

The IO drive level is 3.0mA or 3.7mA @1.8V (see REG[0018h]).
The IO drive level is 6.0mA or 7.4mA @2.5V (see REG[0018h]).
Example register settings for NTSC (Output size: Horizontal = 720, Vertical = 480)

REG[0204h] bits 9-0 = 359h [HT]
REG[0208h] bits 8-0 = 167h [HDP]

REG[020Ch] bits 9-0 = 071h [HDPS]

REG[0210h] bits 6-0 = 00h [HPW]
REG[0218h] bits 9-0 = 105h [VT]
REG[021Ch] bits 9-0 = OEFh [VDP]
REG[0220h] bits 9-0 = 012h [VDPS]
REG[0224h] bits 9-0 = 002h [FILD]

Please adjust horizontal direction of the display with Main1/Main2/PIP1/PIP2 Window X Start Position registers.
(REG[06A0N], REG[06C4h], REG[073Ch], REG[083Ch] = 30h)
Example register settings for PAL BDGHI (Output size: Horizontal = 720, Vertical = 576)

REG[0204h] bits 9-0 = 35Fh [HT]
REG[0208h] bits 8-0 = 167h [HDP]

REG[020Ch] bits 9-0 = 07Fh [HDPS]

REG[0210h] bits 6-0 = 00h [HPW]
REG[0218h] bits 9-0 = 137h [VT]
REG[021Ch] bits 9-0 = 11Fh [VDP]
REG[0220h] bits 9-0 = 015h [VDPS]
REG[0224h] bits 9-0 002h [FILD]

Please adjust horizontal direction of the display with Main1/Main2/PIP1/PIP2 Window X Start Position registers.
(REG[06A0N], REG[06C4h], REG[073Ch], REG[083Ch] = 30h)
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6.8.2 TV-Out ITU-R BT656 Interface Timing

< < t1+1 >
« 3 0 2 >
(TVHS)! f
« B+l |
(TVFLD)* EVEN | opD
TVDT(7:0] HiNIRINIRINNINRINIEn
< > < t 14
< = b 2 >
(TVHS)? i
<« Yy
(TVFLD)! ODD | EVEN

T mininisinisinisinininls

m

TVCLK?
(TVHS)!
>< t6 >
TVDTI[7:0] v 2 =
(TVFLD)!
t9
«
(110 g 111

TVCLK?* /

t12
TVDT[7:0] W X

Notes:

1. TVHS, TVFLD are internal signals and are not output.

2. SAV code is added ahead of each line data.

3. EAV code is added behind each line data.

4. The TVCLK source must be from either CLKI or OSCI/OSCO and the input to CLKI or OSCI/OSCO must be 27MHz.
For further information, see REG[0200h] bits 10-8.

Figure 6-26: TV-Out ITU-R BT656 Interface Timing
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Table 6-22: TV-Out ITU-R BT656 Interface Timing
IOVDD = 1.8V I0VDD = 2.5V
Symbol Parameter Units
Min | Max Min | Max
t1 Vertical total (even fields) REG[0218h] + 1 REG[0218h] + 1 Lines
t2 Vertical display period (odd/even field) REG[021Ch] + 1 REG[021Ch] + 1 Lines
t3 Vertical display start position (odd/even field) REG[0220h] + 2 REG[0220h] + 2 Lines
t4 TVFLD signal toggle position REG[0224h] REG[0224h] Lines
t5 Horizontal total (REG[0204h] + 1) x2 (REG[0204h] + 1) x2 | Ttv (Note1)
t6 Horizontal display period (REG[0208h] + 1) x4 (REG[0208h] + 1) x4 Ttv
t7 Horizontal display start position REG[020Ch] x 2 +18 REG[020Ch] x 2 +18 Ttv
8 TVHS horizontal display sync pulse width low (REG[0210h] + 1) x2 (REG[0210h] + 1) x2 Ttv
t9 TVCLK cycle (Tvcyc) 1 1 Ttv
t10 TVCLK low pulse width (Note 2) 0.4 Tveyc | 0.6 Tveye | 0.4 Tveyc | 0.6 Tveyc ns
t11 TVCLK high pulse width (Note 2) 0.4 Tvecyc | 0.6 Tveyc | 0.4 Tveyc | 0.6 Tveyc ns
12 TVDT Delay Time (Note 2) -4 4 -4 4 ns
1. TV-Out Clock Period = CLKI or OSCI/OSCO period
2. The IO drive level is 3.0mA or 3.7mA @1.8V (see REG[0018h]).

The IO drive level is 6.0mA or 7.4mA @2.5V (see REG[0018h]).

3. Exampile of register setting for NTSC ( Output size : Horizontal = 720, Vertical = 480 )
REG[0204h] bits 9-0 = 359h [HT]
REG[0208h] bits 8-0 = 167h [HDP]
REG[020Ch] bits 9-0 = 071h [HDPS]
REG[0210h] bits 6-0 = 00h [HPW]
REG[0218h] bits 9-0 = 105h [VT]
REG[021Ch] bits 9-0 = OEFh [VDP]
REG[0220h] bits 9-0 = 012h [VDPS]
REG[0224h] bits 9-0 = 002h [FILD]

Please adjust horizontal direction of the display with Main1/Main2/PIP1/PIP2 Window X Start Posit

(REG[06A0N], REG[06C4h], REG[073Ch], REG[083Ch] = 30h)

4. Example register settings for PAL BDGHI (Output size: Horizontal = 720, Vertical = 576)
REG[0204h] bits 9-0 = 35Fh [HT]
REG[0208h] bits 8-0 = 167h [HDP]
REG[020Ch] bits 9-0 = 07Fh [HDPS]
REG[0210h] bits 6-0 = 00h [HPW]
REG[0218h] bits 9-0 = 137h [VT]
REG[021Ch] bits 9-0 = 11Fh [VDP]
REG[0220h] bits 9-0 = 015h [VDPS]
REG[0224h] bits 9-0 002h [FILD]

ion registers.

Please adjust horizontal direction of the display with Main1/Main2/PIP1/PIP2 Window X Start Position registers.

(REG[06A0h], REG[06C4h], REG[073Ch], REG[083Ch] = 30h)
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6.8.3 TV-Out Parallel Interface Timing

TVDC F
t2
PN 8
o 4—»4*
TVCS#
B L U 15
TVWR# L
« B ety
TVDT[7:0] #( Valid X

Figure 6-27: TV-Out Parallel Interface Command Write Timing

Table 6-23: TV-Out Parallel Interface Command Write Timing

I0VDD = 1.8V I0VDD = 2.5V
Symbol Parameter - - Units
Min Typ Max Min Typ Max
1 TVDC setup time 0 — — 0 — — ns
t2 TVDC hold time 0 — — 0 — — ns
13 TVCS# falling edge to TVWR# falling edge — 1 — — 1 — (N-Dt\:ﬂ)
t4 TVWR# low period — 1 — — 1 — Ttv
t5 TVWRH# rising edge to TVCS# rising edge — 1 — — 1 — Ttv
t6 TVDT setup time — 2 — — 2 — Ttv
t7 TVDT hold time — 1 — — 1 — Ttv
8 TVCS# de-assert to reassert — 1 — — 1 — Ttv
1. Ttv = TV-Out Clock Period
S1D13774B02B Hardware Functional Specification
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Figure 6-28: TV-Out Parallel Interface Command Read Timing
Table 6-24: TV-Out Parallel Interface Command Read Timing
IOVDD = 1.8V IOVDD = 2.5V .
Symbol Parameter Units
Min Typ Max Min Typ Max
t1 TVDC setup time 0 — — 0 — — ns
t2 TVDC hold time 0 — — 0 — — ns
. . Ttv
3 TVCSt# falling edge to TVRD# falling edge — 0 — — 0 — (Note1)
t4 TVRD# low period — — — — Ttv
t5 TVRD# rising edge to TVCS# rising edge — 0 — — 0 — Ttv
t6 TVDT setup time Note 2 — — Note 2 — — ns
t7 TVDT hold time 0 — — 0 — — ns
8 TVCS# de-assert to reassert 1 — — 1 — — Ttv
1. Ttv = TV-Out Clock Period
2. témin = Tsysclk + 36ns for IOVDD = 1.8V
= Tsysclk + 26ns for IOVDD = 2.5V
Where Tsysclk is the system clock period
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Figure 6-29: TV-Out Parallel Interface Frame Transfer Timing

Table 6-25: TV-Out Parallel Interface Frame Transfer Timing

IOVDD = 1.8V IOVDD = 2.5V
Symbol Parameter - - Units
Min Typ Max Min Typ Max
. . Ttv
t1 TVTE falling edge to TVCS# falling edge — — Note 2 — — Note 2 (Note1)
t2 TVDC setup time 0 — — 0 — — ns
t3 TVDC hold time 0 — — 0 — — ns
t4 TVCS# falling edge to TVWR# falling edge — 1 — — 1 — Ttv
t5 TVWR# low period — 1 — — 1 — Ttv
t6 TVWR# high period — 1 — — 1 — Ttv
t7 TVWRH## rising edge to TVCS# rising edge — 2 — — 2 — Ttv
18 TVDT setup time — 1 — — 1 — Ttv
19 TVDT hold time — 1 — — 1 — Ttv
1. Ttv = TV-Out Clock Period
2. tlmax = (2 x HIS + 200) x Tsysclk + (21 x Ttvclk)
Where:
- HIS is the largest Horizontal Image Size from the Main1, Main2, PIP1, an PIP2 windows
(see REG[0690h], REG[06B4h], REG[072Ch], REG[082Ch]
- Tsysclk is the system clock period
- Ttvelk is the TV-Out clock period as specified by REG[0200h] bits 10-8
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7 Memory

7.1 Physical Memory

000000h

13FFFFh

1280k bytes

Figure 7-1: Physical Memory

7.2 Example Memory Map

000000h

13FFFFh

Main Window

PIP1 Window

PIP2 Window

Figure 7-2: Example Memory Map
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7.3 Memory Formats

The S1D13774 stores image data in the display memory using the following formats. The
pixel data is stored in memory using complex addressing.

Note
RGB 6:6:6 image data is expanded to RGB 8:8:8 before being stored in the display
memory.

Table 7-1: RGB 8:8:8 in Memory

Rfd%gss:s bit15 | bit14 | bit13 | bit12 | bit11 | bit10 | bit9 | bit8 | bit7 | bit6 | bit5 | bit4 | bit3 | bit2 | bit1 | bit0

St fddiess |Gy | Go® | Go° | Gt | G® | G | Go' | G° | By | B | B’ | Bo* | B | B2 | Bo' | B

2nd Pixel B’ B,® B,® B4 B3 B2 B’ B,° Ro’ Ro® Rg® Ro* Ro3 Rg? Ry’ Ro®

R’ | R® | R® | R* | R® | RZ | Ry R | G7 | G& | G° | G* | G® | G2 | G | G°

3rd Pixel Gy | Gf | G° | G* | G | G2 | G G | By B,® By’ B, B,® B,? B,! B,

Ry’ Ro® R,® Ry* R,% R,? R, R,°

Table 7-2: RGB 5:6:5 in Memory
RGB 5:6:5 . . . . . . . . . . . . . . . .

Address bit 15 | bit14 | bit13 | bit12 | bit11 | bit10 | bit9 bit 8 bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0

St fddiess | gt | R | R | R’ | R | Go® | Go* | G® | G2 | Go' | Go® | Bo* | Bo® | B2 | Bo' | B

2nd Pixel R4 R | Ry? Ry R | G° | G* | G2 | G2 | G G% | B B,® B2 B! B,°

3rd Pixel R24 R23 R22 R21 R20 G25 G24 G23 G22 G21 G20 824 Bgs B22 821 BZO

4th Pixel Rg* R43 Rg? Rs! R3° Gs® | G | G3f | G2 | Gy Gy Bs* Bs® Bs? B! B3
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Table 7-3: YUV 4:2:2 in Memory

YUV 4:2:2 Address | bit15 | bit14 | bit13 | bit12 | bit11 | bit10 | bit9 | bit8 | bit7 | bit6 | bit5 | bit4 | bit3 | bit2 | bit1 | bit0
Start Address
It Pixel Yo O = Y4 O Y42 \h Yq¥ Yo' 0% Yo® Yot Yod Y2 Yot Yo
Start Aadress N I A I B B B I 2 A B B B I B R R B s
Start Address
1ot Pixel Vo! Vb Vod | Vot | Vol Vo2 | Vot Vel Uk’ Ui® Ug® Ut Ut Uy? Ugt U?
Start Address
ond Pixe) A A YA v, VA Vy? vyt VA Uy’ Up® UpS Uy U,® Up? U,t Uy?

Table 7-4: YUV 4:2:0 in Memory

YUV 4:2:2 Address | bit15 | bit14 | bit13 | bit12 | bit11 | bit10 | bit9 | bit8 | bit7 | bit6 | bit5 | bit4 | bit3 | bit2 | bit1 | bit0
StiztAlfig:SS Y v LY vt L YR v vt v vl Y | Y | Yo | YR | Yo | Yot | Y
Start Address

ond Pixel Y37 Y36 Y35 Y34 Y33 Y32 Y3l Y37 Y27 Y26 Y25 Y24 Y23 Y22 Y21 Y20
Start Address

1t Pixel Vo/ Vb Vod | Vot | Vol Vo2 | Vot Vel Uk’ Ui® Ug® Ut Ut Uy? Ugt U?
Start Address

o P A A YA v, VA Vy? vyt VA Uy’ Up® UpS Uy U,® Up? U,t Uy?

Note
The number of UV bytes is 1/2 the number of Y bytes for the frame.
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8 Cloc

ks

8.1 Clock Diagram
)| Post VCLK
CNF1 "'| Divider Video Clock
&
12CEN Div Select
(REG[0480h] bits 3-0)
QOSC Control
(REG[0028h] bit 9)
> 1
"1 I2CCLK
OSCIN g 0 P 12C Clock ™
oscouT | Os¢ ¥ oivider| > ° ¢
(27MHz Typical)
Div Select
(REG[OBOOh] bits 3-0)
» 00
» 01
CLKI (1 ~40MHz) Divider 11 System Clock
4 SysCLK Select| | Post | SCLK
(40 ~71MHz) (REG[0028h] bits 1-0) Divider Serial Clock
PLL Source Clock Select Div Select
(REG[0028h] bit 8) 3o (REG[0100R] bits 10-8)
PLL Divide Select BotL Post PCLK
(REG[0024h] bits 5-0) | ]‘1) ::DF’ Divider Pixel Clock
Div Select
PCLK Select (REG[0100h] bits 4-0)
(REG[0028h] bits 3-2)
Lyl Post Parallel
Divider| Command Clock
Div Select
(REG[0700h] bits 15-12)
» 00
< 7::13_’ Post TVCLK
11 Divider | Tv-Out Clock
Div Select
TVCLK Select (REG[0200R] bits 10-8)
(REG[0028h] bits 5-4)
PowerSave Mode
(REG[002Ch] bits 1-0)
Figure 8-1: Clock Diagram
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8.2 Clock Descriptions

8.2.1 System Clock

System clock (SYSCLK) is used for the S1D13774 internal main clock. The system clock
source can be selected (REG[0028h] bits 1-0) from either the internal PLL, or an external
clock input (CLKI) or X'tal input (OSCI,0SCO).

8.2.2 Pixel Clock

Pixel clock (PCLK) is used for the LCD shift clock of a RGB type panel and for the LCD2
parallel interface timing. The pixels clock source can be selected (REG[0028h] bits 3-2)
from either the internal PLL, or an external clock input (CLKI) or X'tal input
(OSCILOSCO). The pixel clock can be divided using the Pixel Clock Divide Select bits
(REG[0100h] bits 4-0).

8.2.3 TV-Out Clock

TV-Out clock (TVCLK) is used for TV-Out interface timing. The TV-Out clock source can
be selected (REG[0028h] bits 5-4) from either the internal PLL, or an external clock input
(CLKI) or X'tal input (OSCI,OSCO). For details on dividing the TV-Out clock, see the TV-
Out Clock Divide Select bits description, REG[0200h] bits 10-8.

Note
When the TV-Out interface is configured for Parallel (REG[0200h] bits 1-0 = 10b), the
TVCLK source must be the same as the PCLK source (REG[0028h] bits 5-4 =
REG[0028h] bits 3-2).

8.2.4 Serial Clock

Serial clock (SCLK) is used for the LCD1 and LCD2 serial interfaces. The serial clock
source is always the pixel clock and can be divided using the Serial Clock Divide Select
bits (REG[0100h] bits 10-8).

8.2.5 Video Clock

Video clock (VCLK) is used for the video interface. The video clock source is always the
system clock. The video output clock can be divided using the Video Clock Divide Select
bits (REG[0480h] bits 3-0).

8.2.6 12C Clock

12C clock (I2CCLK) is used for the I2C interface. The system clock source can be selected
(I2CEN and CNF1) from either the internal PLL, or an external clock input (CLKI) or X'tal
input (OSCI,0SCO).

Hardware Functional Specification S1D13774B02B
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8.3 PLL Diagram

REG[002Ch]
bits 1-0
Clock Input REG[0020h] REG[0024h] Clock Output
(Ref Clock: fgn) bits 11-0 bits 15-14 (fex)
A
r— - — T - — — — — — — - 1T — — — — — — - — 1 — — — — 1
| |
| |
| |
| |
| |
| v v v v vy |
| Frequency |
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| Detector |
| |
| |
| |
| PLLVDD |
T
| Volta |
q ge
| d CPhuar:]ge L I Controlled |
| P é-loog Pl‘él‘iDD Oscillator |
PLLCELL T____________W ______ J
'PLLVDD| | PLP | | PLPAV| | PLLVSS|
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fffff a

External Low Pass Filter

(recommended values)

Figure 8-2: PLL Diagram
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9 Registers

This section discusses how and where to access the S1D13774 registers. It also provides
detailed information about the layout and usage of each register.

9.1 Register Mapping

The S1D13774 registers are memory mapped. Asynchronous registers are accessible at all
times. Synchronous registers are available in Standby A, Standby B, and normal operation
modes (REG[002Ch] bits 1-0 = 01b or 10b or 11b).

Table 9-1: SID13774 Register Mapping

Address Type Function
0000h to 000Ch Asynchronous System Configuration Registers
0020h to 002Ch Asynchronous Clock Configuration Registers

0040h Asynchronous Software Reset Register

0080h to 0094h Synchronous SDRAM Control Registers
0100h to 0114h Synchronous LCD Interface Configuration Registers
0140h to 0170h Synchronous LCD1 Configuration Registers
0180h to 0190h Synchronous LCD2 Configuration Registers
0200h to 022Ch Synchronous TV-Out Interface Configuration Registers
0300h to 0350h Asynchronous GPIO Registers
0400h to 0420h Synchronous Host Interface Registers
0480h to 048Ch Synchronous Video Input Interface Registers
0500h to 052Ch Synchronous Main Memory Write Path Registers
0580h to 05A8h Synchronous Sub Memory Write Path Registers
0600h to 0650h Synchronous Display Configuration Registers
0680h to 06C8h Synchronous Main Window Configuration Registers
0700h to 0750h Synchronous PIP1 Window Configuration Registers
0800h to 086Ch Synchronous PIP2 Window Configuration Register
0900h to 0984h Synchronous AME (Auto Movie Enhancement) Registers
0AO0Oh to 0A04h Synchronous Interrupt Control Registers
0BOOh to 0B04h Synchronous I12C Slave Configuration Registers
1040h to 1060h Synchronous Reserved
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9.2 Register Set

The S1D13774 registers are liste

d in the following table.

Table 9-2: SID13774 Register Set

System Configu

ration Registers

125

REG[0000h] Product Information Register O 96 |REG[0004h] Product Information Register 1 96
REG[0008h] Configuration Pin Status Register 97 |REG[000Ch] is Reserved 97
REG[0010h] is Reserved 97 |REG[0014h] is Reserved 97
REG[0018h] Pin Drive Control Register 98
Clock Configuration Registers
REG[0020h] PLL Setting Register 0 100 |REG[0024h] PLL Setting Register 1 101
REG[0028h] Clock Source Select Register 103 |REG[002Ch] Power Save Mode Register (AID) 105
REG[0030h] I12C Quick Enable Register 107
Software Reset Register
REG[0040h] Software Reset Register (AID) 108
SDRAM Control Registers
REG[0080h] Memory Controller Software Reset Register 109 |REG[0084h] Auto Refresh Interval Setting Register 109
REG[0088h] Power-On Sequence Timing Control Register 110 |REG[008Ch] Timing Control Register 111
REG[0090h] is Reserved 112 |REG[0094h] Memory Control Status Flag Register (AID) 113
LCD Interface Configuration Registers
REG[0100h] LCD Interface Clock Setting Register 114 |REG[0104h] LCD Interface Configuration Register 116
REG[0108h] LCD Interface Command Register 119 |REG[010Ch] LCD Interface Parameter Register 120
REG[0110h] LCD Interface ID Register 120 |REG[0114h] LCD?2 Interface Frame Transfer Register (AID) 121
LCD1 Configuration Registers
REG[0140h] LCD1 Horizontal Total (FPLINE Period) Register 123 |REG[0144h] LCD1 Horizontal Display Period Register 123
?2E4G[0148h] LCD1 Horizontal Display Period Start Position Register REG[014CHh] LCD1 Horizontal Pulse (FPLINE) Register 124
REG[0150h] LCD1 Horizontal Pulse (FPLINE) Start Position Register REG[0154h] LCD1 Vertical Total (FPFRAME Period) Register 125

REG[015Ch] LCD1 Vertical Display Period Start Position Register

REG[0158h] LCD1 Vertical Display Period Register 126 126
REG[0160h] LCD1 Vertical Pulse (FPFRAME) Register 127 IR;I;;B[OlGAh] LCD1 Vertical Pulse (FPFRAME) Start Position Register
REG[0168h] LCD1 Serial Interface Setting Register 128 |REG[016Ch]is Reserved (AID) 129
REG[0170h] is Reserved 129 |REG[0174h] is Reserved 129
LCD2 Configuration Registers
REG[0180h] LCD2 Horizontal Display Period Register 130 |REG[0184h] LCD2 Vertical Display Period Register 130
REG[0188h] LCD2 Serial Interface Setting Register 131 |REG[018Ch] LCD2 Parallel Interface Setting Register 134
REG[0190h] LCD2 VSYNC Output Register 137
TV-Out Interface Configuration Registers
REG[0200h] TV-Out Interface Clock Setting Register 138 |REG[0204h] TV-Out Horizontal Total Register 142
REG[0208h] TV-Out Horizontal Display Period Register 143 RiILElZB[OZOCh] TV-Out Horizontal Display Period Start Position Register
REG[0210h] TV-Out Horizontal Pulse (HSYNC) Width Register 144 |REG[0214h] is Reserved 144
REG[0218h] TV-Out Vertical Total Register 145 |REG[021Ch] TV-Out Vertical Display Period Register 145
EEGG[OZZOh] TV-Out Vertical Display Period Start Position Register REG[0224h] TV-Out FIELD Toggle Position Register 146
REG[0228h] TV-Out Data Port Register (AID) 147 |REG[022Ch] TV-Out Interface Frame Transfer Register (AID) 148
REG[0230h] TV-Out Blank Data Register 149
GPIO Registers
REG[0300h] GPIOP Configuration Register 150 |REG[O304h] GPIOH Configuration Register O 150
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Table 9-2: SID13774 Register Set
REG[0308h] GPIOH Configuration Register 1 150 |REG[030Ch] GPIOP Input Enable Register 151
REG[0310h] GPIOH Input Enable Register 0 152 |REG[0314h] GPIOH Input Enable Register 1 152
REG[0318h] GPIOP Pull-Up/Down Control Register 153 |REG[031Ch] GPIOH Pull-Up/Down Control Register 0 153
REG[0320h] GPIOH Pull-Up/Down Control Register 1 153 |REG[0324h] GPIOP Status Register 154
REG[0328h] GPIOH Status Register 0 154 |REG[032Ch] GPIOH Status Register 1 154
REG[0330h] GPIOP Positive Edge Interrupt Trigger Register 155 |REG[0334h] GPIOH Positive Edge Interrupt Trigger Register 0 156

REG[0338h] GPIOH Positive Edge Interrupt Trigger Register 1 156

REG[033Ch] GPIOP Negative Edge Interrupt Trigger Register 157

REG[0340h] GPIOH Negative Edge Interrupt Trigger Register 0 158

REG[0344h] GPIOH Negative Edge Interrupt Trigger Register 1 158

REG[0348h] GPIOP Interrupt Status Register 159 |REG[034Ch] GPIOH Interrupt Status Register O 159
REG[0350h] GPIOH Interrupt Status Register 1 159
Host Interface Registers
REG[0400h] Host Interface Configuration Register 160 |REG[0404h] TE Configuration Register 162
REG[0408h] through REG[0414h] are Reserved 165 |REG[0418h] Host Memory Write Access Port Register (AID) 165
REG[0420h] is Reserved 165
Video Input Interface Registers
REG[0480h] Video Input Interface Output CLK Register 166 |REG[0484h] Video Input Interface Configuration Register 167
REG[0488h] Video Input Interface Control Register (AID) 170 [REG[048Ch] Video Input Interface Status Register (AID) 170
REG[0490h] is Reserved
Main Memory Write Path Registers
REG[0500h] Memory Write Path Configuration Register 171 |REG[0504h] Main Memory Write Path Configuration Register 173

REG[0508h] Main Memory Buffer A RGB,Y Start Address Register
177

REG[050Ch] Main Memory Buffer A UV Start Address Register 177

REG[0510h] Main Memory Buffer B RGB,Y Start Address Register
178

REG[0514h] Main Memory Buffer B UV Start Address Register 178

REG[0518h] Main Memory Line Address Offset Register 179 |REG[051Ch] Main Memory Vertical Size Register 179
REG[0520h] Main Image Horizontal Size Register 180 |REG[0524h] Main Image Vertical Size Register 180
REG[0528h] Main Image X Start Position Register 181 |REG[052Ch] Main Image Y Start Position Register 181

Sub Memory Write Path Registers

REG[0584h] Sub Memory Buffer A RGB, Y Start Address Register

REG[0580h] Sub Memory Write Path Enable Register 182 183
REG[0588h] Sub Memory Buffer A UV Start Address Register 183 T§4G[058Ch] Sub Memory Buffer B RGB,Y Start Address Register
REG[0590h] Sub Memory Buffer B UV Start Address Register 184 |REG[0594h] Sub Memory Line Address Offset Register 185
REG[0598h] Sub Memory Vertical Size Register 185 |REG[059Ch] Sub Image Horizontal Size Register 186
REG[05A0h] Sub Image Vertical Size Register 186 |REG[05A4h] Sub Image X Start Position Register 187
REG[05A8h] Sub Image Y Start Position Register 187
Display Configuration Registers

REG[0600h] Display Mode Setting Register 0 188 |REG[0604h] Display Mode Setting Register 1 190
REG[0608h] Transparency and Alpha Blend Control Register 193 |REG[060Ch] Background Color Setting Register 0 195
REG[0610h] Background Color Setting Register 1 195 |REG[0614h] Alpha Blend Ratio Setting Register 196
REG[0618h] PIP1 Window Transparency Key Color Register 0 199 |REG[061Ch] PIP1 Window Transparency Key Color Register 1 199
REG[0620h] PIP2 Window Transparency Key Color Register 0 200 |REG[0624h] PIP2 Window Transparency Key Color Register 1 200
REG[0628h] Alpha Blend 1 Key Color Register 0 201 |REG[062Ch] Alpha Blend 1 Key Color Register 1 201
REG[0630h] Alpha Blend 2 Key Color Register 0 202 |REG[0634h] Alpha Blend 2 Key Color Register 1 202
REG[0638h] Alpha Blend 3 Key Color Register 0 203 |REG[063Ch] Alpha Blend 3 Key Color Register 1 203
REG[0640h] Alpha Blend 4 Key Color Register 0 204 |REG[0644h] Alpha Blend 4 Key Color Register 1 204
REG[0648h] Pseudo Color Setting Register 205 |REG[064Ch] LUT Address Counter Register (AID) 206
REG[0650h] LUT Data Port Register (AID) 207
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Table 9-2: SID13774 Register Set

Main Window Configuration Registers

REG[0680h] Main Window Control Register 208 |REG[0684h] Mainl Memory Start Address Register 210
REG[0688h] Main1 Memory Line Address Offset Register 210 |REG[068Ch] Mainl Memory Vertical Size Register 211
REG[0690h] Mainl Image Horizontal Size Register 211 |REG[0694h] Mainl Image Vertical Size Register 212
REG[0698h] Mainl Image X Start Position Register 212 |REG[069Ch] Mainl Image Y Start Position Register 213
REG[06A0h] Main1 Window X Start Position Register 213 |REG[06A4h] Main1 Window Y Start Position Register 214
REG[06A8h] Main2 Memory Start Address Register 214 |REG[06ACh] Main2 Memory Line Address Offset Register 215
REG[06B0h] Main2 Memory Vertical Size Register 215 |REG[06B4h] Main2 Image Horizontal Size Register 216
REG[06B8h] Main2 Image Vertical Size Register 216 |REG[06BCh] Main2 Image X Start Position Register 217
REG[06CO0Oh] Main2 Image Y Start Position Register 217 |REG[06C4h] Main2 Window X Start Position Register 218
REG[06C8h] Main2 Window Y Start Position Register 218
PIP1 Window Configuration Registers

REG[0700h] PIP1 Control Register 219 |REG[0704h] PIP1 Window Scaling Mode Register 221
REG[0708h] PIP1 Window Horizontal Scale Register 223 |REG[070Ch] PIP1 Window Vertical Scale Register 224
REG[0710h] is Reserved 224 SZESG[O714h] PIP1 Memory Buffer A RGB,Y Start Address Register
REG[0718h] PIP1 Memory Buffer A UV Start Address Register 225 SZEGG[O”CW PIP1 Memory Buffer B RGB,Y Start Address Register
REG[0720h] PIP1 Memory Buffer B UV Start Address Register 226 |REG[0724h] PIP1 Memory Line Address Offset Register 227
REG[0728h] PIP1 Memory Vertical Size Register 227 |REG[072Ch] PIP1 Image Horizontal Size Register 228
REG[0730h] PIP1 Image Vertical Size Register 228 |REG[0734h] PIP1 Image X Start Position Register 229
REG[0738h] PIP1 Image Y Start Position Register 229 |REG[073Ch] PIP1 Window X Start Position Register 230
REG[0740h] PIP1 Window Y Start Position Register 230 |REG[0744h] PIP1 Window X End Position Register 231
REG[0748h] PIP1 Window Y End Position Register 231 REQ[O74Ch] PIP1 Window Scaler Port Address Counter Control

Register 232
REG[0750h] PIP1 Scaler Coefficient Table Access Port Register
(AID) 233

PIP2 Window Configuration Register

REG[0800h] PIP2 Window Control Register 235 |REG[0804h] PIP2 Window Scaling Mode Register 238
REG[0808h] PIP2 Window Horizontal Scale Register 239 |REG[080Ch] PIP2 Window Vertical Scale Register 240
REG[0810h] is Reserved 240 ;{flG[OBlM] PIP2 Memory Buffer A RGB,Y Start Address Register
REG[0818h] PIP2 Memory Buffer A UV Start Address Register 241 SEZG[OBlCh] PIP2 Memory Buffer B RGB,Y Start Address Register
REG[0820h] PIP2 Memory Buffer B UV Start Address Register 242 |REG[0824h] PIP2 Memory Line Address Offset Register 243
REG[0828h] PIP2 Memory Vertical Size Register 243 |REG[082Ch] PIP2 Image Horizontal Size Register 244
REG[0830h] PIP2 Image Vertical Size Register 244 |REG[0834h] PIP2 Image X Start Position Register 245
REG[0838h] PIP2 Image Y Start Position Register 245 |REG[083Ch] PIP2 Window X Start Position Register 246
REG[0840h] PIP2 Window Y Start Position Register 246 |REG[0844h] PIP2 Window X End Position Register 247
REG[0848h] PIP2 Window Y End Position Register 247 |REG[084Ch] PIP2 Panorama Area A Scale Register 248
REG[0850h] PIP2 Panorama Area B Scale Register 248 |REG[0854h] PIP2 Panorama Area 1 Start Position Register 249
REG[0858h] PIP2 Panorama Area 2 Start Position Register 249 |REG[085Ch] PIP2 Panorama Area 3 Start Position Register 250
REG[0860h] PIP2 Panorama Area 4 Start Position Register 250 |REG[0864h] PIP2 Linear Panorama Area Delta Register 251

REG[0868h] PIP2 Window Scaler Port Address Counter Control

REG[086Ch] PIP2 Window Scaler Coefficient Table Access Port

Register 252 |Register (AID) 253
AME (Auto Movie Enhancement) Registers

REG[0900h] AME Control Register 255 |REG[0904h] AME Parameter Adjust Register 257

REG[0908h] AME Input Image Width Register 258 |REG[090Ch] AME Input Image Height Register 259

REG[0910h] AME Processing Horizontal Start Position Register 260

REG[0914h] AME Processing Horizontal End Position Register 260

REG[0918h] AME Processing Vertical Start Position Register 261

REG[091Ch] AME Processing Vertical End Position Register 261

REG[0920h] AME Sampling Area Vertical Start Position Register
262

REG[0924h] AME Sampling Area Horizontal Start Position Register
262
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Table 9-2: SID13774 Register Set

REG[0928h] AME Sampling Area Size Register 263 |REG[092Ch] AME Sampling Area Parameter 1 Register 264
REG[0930h] AME Sampling Area Parameter 2 Register 265 |REG[0934h] through REG[0984h] are Reserved 265
Interrupt Control Registers
REG[0AO0ON] Interrupt Status Register (AID) 266 |REG[0A04h] Interrupt Enable Register 266
REG[0A08h] is Reserved 266
12C Slave Configuration Registers
REG[0BO0O0hN] 12C Clock Divide Register 267 |REG[0B04h] I12C Enable Register 268
REG[0B08h] is Reserved 268 |REG[0OBOCh]is Reserved 268
REG[0B10h] is Reserved 268 |REG[0B14h]is Reserved 268
REG[1040h] through REG[1060h] are Reserved 268
Note

AID = Address auto Increment Disable

The Host can perform continuous register read or write accesses using the Auto Incre-
ment function. This function allows reads or writes from/to consecutive addresses with-
out requiring the Index register to be reset. However, some registers do not support the
Auto Increment function. These registers are identified as Address auto Increment Dis-
able (AID). For further information on the Register Auto Increment function, refer to
Section 14.3, “Register Auto Increment” on page 360.

9.3 Register Restrictions

All reserved bits must be set to the default value unless otherwise specified. Writing a value
to a reserved bit may produce undefined results. Bits marked as n/a have no hardware
effect.
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9.4 Register Descriptions

9.4.1 System Configuration Registers

REG[0000h] Product Information Register 0

Default = 0000_0000h Read Only

n/a

31 | 30 | 29 | 28 | 27 26 | 25 | 24
n/a

23 | 22 | 21 | 20 | 19 18 | 17 | 16

Revision Code bits 7-0

15 | 14 | 13 | 12 | 11 10 | 9 | 8
n/a

7 | 6 | 5 | 4 | 3 2 | 1 | 0

bits 15-8 Revision Code bits [7:0] (Read Only)

These bits indicate the revision code. The revision code for S1D13774 is 00h.

REG[0004h] Product Information Register 1

Default = 0000_0046h Read Only
n/a
31 | 30 | 29 | 28 | 27 26 | 25 | 24
n/a
23 | 22 | 21 | 20 | 19 18 | 17 | 16
Product Code bits 15-8
15 | 14 | 13 | 12 | 11 10 | 9 | 8
Product Code bits 7-0
7 | 6 | 5 | 4 | 3 2 | 1 | 0
bits 15-0 Product Code bits [15:0] (Read Only)
These bits indicate the product code. The product code for the S1D13774 is 0046h.
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REG[0008h] Configuration Pin Status Register
Default = 0000_001Xh Read Only
n/a
31 | 30 | 29 | 28 | 27 | 26 | 25 | 24
n/a
23 | 22 | 21 | 20 | 19 | 18 | 17 | 16
n/a
15 14 | 13 12 11 | 10 | 9 | 8
n/a Reserved Reserved CNF[3:0] Status
7 6 | 5 4 3 | 2 | 1 | 0
bits 6-5 Reserved
The default value for these bits is 00b.
bit 4 Reserved
The default value for this bit is 1b.
bits 3-0 CNF[3:0] Status (Read Only)

These bits return the status of the configuration pins CNF[3:0] which are latched at the ris-
ing edge of RESET#. For details on the configuration options, refer to Section 4.3, “Sum-
mary of Configuration Options” on page 31.

REG[000Ch] is Reserved

This register is Reserved and must not be written. The default value for this register is
0000_0000h.

REG[0010h] is Reserved

This register is Reserved and must not be written. The default value for this register is
0000_0010h.

REG[0014h] is Reserved

This register is Reserved and must not be written. The default value for this register is
0000_0000h.
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REG[0018h] Pin Drive Control Register
Default = 0000_03FFh Read/Write
n/a
31 | 30 29 | 28 | 27 | 26 25 | 24
n/a
23 | 22 21 | 20 | 19 | 18 17 | 16
e Video Input Int(_erface Drive Control
bits 1-0
15 | 14 13 | 12 11 | 10 9 | 8
LCD Interface Drive Control bits 1-0 12C Drive Control bits 1-0 GPIOP Drive Control bits 1-0 GPIOH Drive Control bits 1-0
7 | 6 5 | 4 3 | 2 1 | 0
bits 9-8 Video Input Interface Drive Control bits [1:0]

These bits determine the drive level, in mA, for the Video Input interface output pins.

Table 9-3: Video Input Interface Drive Control Selection

. Drive Current (mA) Drive Current (mA)
REG[0018h] bits 9-8
HIOVDD = 1.8V HIOVDD = 2.5V
00b 0.7 1.4
01b 1.4 2.8
10b 3.0 6.0
11b (default) 3.7 7.4

bits 7-6 LCD Interface Drive Control bits [1:0]
These bits determine the drive level, in mA, for the LCD interface output pins.
Table 9-4: LCD Interface Drive Control Selection
Drive Current (mA i
REG[0018h] bits 7-6 (mA) Drive Current (mA)
PIOVDD =1.8V PIOVDD = 2.5V
00b 0.7 1.4
01b 1.4 2.8
10b 3.0 6.0
11b (default) 3.7 7.4
bits 5-4 12C Drive Control bits [1:0]
These bits determine the drive level, in mA, for the I2C output pins.
Table 9-5: I2C Drive Control Selection
Drive Current (mA i
REG[0018h] bits 5-4 (mA) Drive Current (mA)
HIOVDD = 1.8V HIOVDD = 2.5V
00b 0.7 1.4
01b 1.4 2.8
10b 3.0 6.0
11b (default) 3.7 7.4
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bits 3-2 GPIOP Drive Control bits [1:0]
These bits determine the drive level, in mA, for the GPIOP output pins.

Table 9-6: GPIOP Drive Control Selection

REG[0018h] bits 3-2 Drive Current (mA) Drive Current (mA)
PIOVDD = 1.8V PIOVDD = 2.5V
00b 0.7 14
01b 1.4 2.8
10b 3.0 6.0
11b (default) 3.7 7.4
bits 1-0 GPIOH Drive Control bits [1:0]

These bits determine the drive level, in mA, for the GPIOH pins and Host interface output
pins (INT, TE).

Table 9-7: GPIOH Drive Control Selection

Drive Current (mA i
REG[0018h] bits 1-0 (mA) Drive Current (mA)
HIOVDD = 1.8V HIOVDD = 2.5V

00b 0.7 1.4

01b 1.4 2.8

10b 3.0 6.0

11b (default) 3.7 7.4
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9.4.2 Clock Configuration Registers

REG[0020h] PLL Setting Register 0
Default = 0000_3014h Read/Write
n/a
31 | 30 | 29 | 28 27 | 26 | 25 | 24
n/a
23 22 | 21 | 20 19 | 18 | 17 | 16
n/a Reserved ND bits 11-8
15 14 | 13 | 12 1 | 10 | 9 | 8
ND bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
bits 14-12 Reserved

The default value for these bits is 011b.

bits 11-OND bits [11:0]
These bits specify the ND value used for configuring the PLL. For more information on the PLL, see Section 8.3, “PLL Diagram” on page 90.

Table 9-8: ND Selection

REG[0020h] bits 11-0 N =fck / fen
000h ~ 008h Reserved
009h 9
00Fh 15
010h 16
014h (default) 20
FFFh 4095

Where:
ND bits 11-0 = fCK / fFN

fck = CK frequency (output clock)

fex = fen X N
fek =fvco/F

frn = FN frequency (reference clock)

Note

The VCO operation range must be between 60MHz and 165 MHz
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REG[0024h] PLL Setting Register 1
Default = 0000_4000h Read/Write
n/a
31 | 30 | 29 | 28 | 27 | 26 | 25 24
n/a
23 | 22 21 | 20 | 19 | 18 | 17 16
Lock Range Control bits 1-0 n/a
15 | 14 13 | 12 | 11 | 10 | 9 8
n/a PLL Source Clock Divide Select bits 5-0
7 | 6 5 | 4 | 3 | 2 | 1 0
bits 15-14 Lock Range Control bits [1:0]

These bits control the Lock Range used for configuring the PLL. For more information on
the PLL, see Section 8.3, “PLL Diagram” on page 90.

Table 9-9: Lock Range Control Selection

REG[0024h] bits 15-14 F = fvcol/fck
00b 1
01b (default) 2
10b 4
11b 8

Where:

fyco = VCO frequency
fVCO:fFNXNXF

fck = CK frequency (output clock)
fCK = fFN x N
fex =fvco / F

Note
1.

The VCO operation range must be between 60MHz and 165 MHz.

2. Total PLL operating current may be lowered by setting these bits to 00b.

Hardware Functional Specification
Issue Date: 2008/07/02

Revision 1.5 - EPSON CONFIDENTIAL

S1D13774B02B
X85A-A-003-01



Page 102 Epson Research and Development
Vancouver Design Center
bits 5-0 PLL Source Clock Divide Select bits [5:0]
These bits determine the divide ratio between the input clock and the actual internal clock
to the PLL. For more information on the clock structure, see Section 8, “Clocks” on page
88.
Table 9-10: PLL Source Clock Divide Ratio Selection
REG[0024h] bits 5-0 Divide Ratio
00h 1:1
01h 2:1
02h 3:1
03h 4:1
1Fh 32:1
20h 33:1
21h ~ 3Fh Reserved
Note
1. The internal input clock to the PLL (PLLCLK) must be between 1 MHz and 2 MHz.
Depending on the frequency of CLKI or OSCI, these bits must be set accordingly.
2. Values higher than 20h are not allowed.
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REG[0028h] Clock Source Select Register
Default = 0000_0000h Read/Write
n/a
31 | 30 | 29 | 28 | 27 | 26 25 | 24
n/a
23 | 22 21 | 20 | 19 | 18 17 16
Reserved n/a OSC Enable PLL Clsoecll;CStource
15 | 14 13 | 12 11 | 10 9 8
n/a TV-Out Clock Source Select bits 1-0 Pixel Clock Source Select bits 1-0 System Clock Source Select bits 1-0
7 | 6 5 | 4 3 | 2 1 0
bits 15-14 Reserved
The default value for these bits is 00b.
bit 9 OSC Enable
This bit is one of the ways to control the internal OSC. The internal OSC can also be con-
trolled using the I2CEN pin when CNF1=1. For details on the clock structure, see Section
8.1, “Clock Diagram” on page 88.
When this bit = Ob, the OSC is disabled. (default)
When this bit = 1b, the OSC is enabled.
Note
1. When this bit =1b, the OSC is enabled regardless of I2CEN/CNF1. When I2CEN is
High and CNF1=1, the OSC is enabled regardless of the setting of this bit.
2. The OSC should be enabled when the PLL Clock Source is selected as OSCI/OSCO
(REG[0028h] bit 8 = 1b).
bit 8 PLL Clock Source Select

This bit selects the PLL clock source. For details on the clock structure, see Section 8.1,
“Clock Diagram” on page 88.
When this bit = Ob, CLKI is the PLL clock source.

When this bit = 1b, OSCI/OSCO is the PLL clock source.
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bits 5-4 TV-Out Clock Source Select bits [1:0]
These bits select the TV-Out clock source. When the HSYNC & FIELD or ITU-R BT656
TV-Out interface is selected (REG[0200h] bits 1-0 = 01b or 11b), the TV-Out clock
source must be either CLKI or OSCI/OSCO and the input frequency must be 27MHz. For
details on the clock structure, see Section 8.1, “Clock Diagram” on page 88.
Table 9-11: TV-Out Clock Source Selection
REG[0028h] bits 5-4 TV-Out Clock Source
00b CLKI
01b OSCI/OSCO (Note 1)
10b PLL (Note 2)
11b Reserved
Note
1. When OSCI/OSCO is selected as the TV-Out clock source, the OSC must be
enabled (REG[0028h] bit 9 = 1b), otherwise the TV-Out clock source is CLKI.
2. When the PLL is not selected as the system clock source (REG[0028h] bits 1-0 #
10b), the PLL should not be selected as the TV-Out clock source.
bits 3-2 Pixel Clock Source Select bits [1:0]
These bits select the pixel clock source as follows. For details on the clock structure, see
Section 8.1, “Clock Diagram” on page 88.
Table 9-12: Pixel Clock Source Selection
REG[0028h] bits 3-2 Pixel Clock Source
00b CLKI
01b OSCI/OSCO (Note 1)
10b PLL (Note 2)
11b Reserved
Note
1. When OSCI/OSCO is selected as the Pixel clock source, the OSC must be
enabled (REG[0028h] bit 9 = 1b), otherwise the Pixel clock source is CLKI.
2. When the PLL is not selected as the system clock source (REG[0028h] bits 1-0 #
10b), the PLL should not be selected as the Pixel clock source.
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bits 1-0

System Clock Source Select bits [1:0]
These bits select the system clock source as follows. For details on the clock structure, see
Section 8.1, “Clock Diagram” on page 88.

Table 9-13: System Clock Source Selection

REG[0028h] bits 1-0 System Clock Source
00b CLKI
01b OSCI/OSCO (see Note)
10b PLL
11b Reserved

Note
When OSCI/OSCO is selected as the System clock source, the OSC must be enabled
(REG[0028h] bit 9 = 1b), otherwise the System clock source is CLKI.

REG[002Ch] Power Save Mode Register (AID)

Default = 0000_0000h : Address auto increment disable Read/Write
n/a
31 | 30 | 29 | 28 | 27 | 26 25 | 24
n/a
23 | 22 | 21 | 20 | 19 | 18 17 16
n/a Force PLL Lock PLL Lock (RO)
15 14 13 12 11 10 9 8
Sub Memory Main Memory
Aizlc:':esl\gegt]gtrgs TXC-((:JeustsNgt)gﬁgy A_c(:':‘:lgsl\élesrpa%ys Mevrxroitr?/ Ziglzss Meﬁgtr?/ izz:':ass n/a Power Save Mode Select bits 1-0
(RO) (RO) (RO) Status (RO) Status (RO)
7 6 5 4 3 2 1 0
bit 9 Force PLL Lock
This bit overrides the PLL Lock bit, REG[002Ch] bit 8.
When this bit = Ob, there is no hardware effect.
When this bit = 1b, the PLL Lock bit is forced high.
bit 8 PLL Lock (Read Only)
This bit indicates the status of the PLL output.
When this bit = Ob, the PLL output is not stable. In this state the display buffer must not be
accessed.
When this bit = 1b, the PLL output is stable.
Note
When the PLL is disabled (REG[002Ch] bits 1-0 = 00b), the status of this bit should be
ignored.
bit 7 HIF Memory Access Status (Read Only)

This bit indicates the status of the memory access by the Host interface.
When this bit = Ob, the status is ready.
When this bit = 1b, the status is busy.
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bit 6

bit 5

bit 4

bit 3

bits 1-0

TV-Out Memory Access Status (Read Only)

This bit indicates the status of the memory access by the TV-Out interface.
When this bit = Ob, the status is ready.

When this bit = 1b, the status is busy.

LCD Memory Access Status (Read Only)

This bit indicates the status of the memory access by LCD interface.
When this bit = Ob, the status is ready.

When this bit = 1b, the status is busy.

Sub Memory Write Path Memory Access Status (Read Only)

This bit indicates the status of the memory access by the Sub Memory Write Path.
When this bit = Ob, the status is ready.

When this bit = 1b, the status is busy.

Main Memory Write Path Memory Access Status (Read Only)

This bit indicates the status of the memory access by the Main Memory Write Path.
When this bit = Ob, the status is ready.

When this bit = 1b, the status is busy.

Power Save Mode Select bits [1:0]
These bits control power save mode as follows. For details, see Section 10, “Power Save
Modes” on page 269.

Table 9-14: Power Save Mode Selection

REG[002Ch] bits 1-0 Power Save Mode PLL DRAM System Clock
00b Sleep Mode (Note 3) OFF OFF OFF
01b Standby Mode A (Note 3) ON (Note 1) OFF OFF
10b Standby Mode B (Note 3) ON (Notes 1,2) ON OFF
11b Normal Operation Mode ON (Notes 1,2) ON ON

Note

When the PLL is not used as the system clock source (REG[0028h] bits 1-0 # 10b),
the PLL is disabled in these modes.
Confirm all memory accesses have stopped (REG[002Ch] bits 7-3 = 0_0000b)
before changing from Normal Operation Mode to Standby Mode B.

The Video Input Interface must be disabled (REG[0480h] bit 7 = Ob) and the
Display Output Port must be set to “All Off” (REG[0604h] bits 11-8 = 0000b)
before entering Standby or Sleep power save mode.
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REG[0030h] I12C Quick Enable Register
Default = 0000_0000h Read/Write
n/a
31 | 30 | 29 | 28 | 27 | 26 25 24
n/a
23 | 22 | 21 | 20 | 19 | 18 17 16
n/a
15 | 14 | 13 | 12 | 11 | 10 9 8
n/a 12C Quick Enable
7 | 6 | 5 | 4 | 3 | 2 1 0

bit 0

Note

The I12C interface cannot access this register.

12C Quick Enable
When this bit = Ob, 12C is disabled and the clock supply to the I2C module is stopped.
When this bit = 1b, I2C is enabled and the clock, as selected by CNF1 (CLKI or

OSCI,0SCO), is supplied to the I2C module.

Note

This bit has the same function as the I2CEN pin.
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9.4.3 Software Reset Register

REG[0040h] Software Reset Register (AID)
Default = not applicable : Address auto increment disable Write Only
n/a
31 | 30 | 29 | 28 | 27 | 26 | 25 | 24
n/a
23 | 22 | 21 | 20 | 19 | 18 | 17 | 16
Software Reset bits 15-8
15 | 14 | 13 | 12 | 11 | 10 | 9 | 8
Software Reset bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
bits 15-0 Software Reset bits [15:0] (Write Only)

When any value is written to these bits, all registers except REG[0000h]~REG[003Fh],
REG[0300h]~REG[0350h], REG[OBOOh]~REG[0B14h], and REG[1040h]~REG[1060h]
are reset to their default values. A software reset using these bits does not clear the display
buffer.

Note
The Host cannot write to this register using the 12C interface.
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9.4.4 SDRAM Control Registers
REG[0080h] Memory Controller Software Reset Register
Default = not applicable Write Only
n/a
31 | 30 | 29 | 28 | 27 | 26 25 | 24
n/a
23 | 22 | 21 | 20 | 19 | 18 17 | 16
n/a
15 | 14 | 13 | 12 | 11 | 10 9 8
Memory
n/a Controller
Software Reset
7 | 6 | 5 | 4 | 3 | 2 1 0

bit 0

Memory Controller Software Reset (Write Only)

This bit performs a software reset of the memory controller. It has no effect on the config-
uration registers, REG[0084h] ~ REG[0090h].

Writing a Ob to this bit has no effect on the memory controller.

Writing a 1b to this bit resets the memory controller. If the S1D13774 is in a mode where
the memory controller should be active, the power-on sequence is started after the reset
completes.

This bit is automatically cleared after the module reset is done.

REG[0084h] Auto Refresh Interval Setting Register
Default = 0000_025Ch Read/Write
n/a
31 | 30 | 29 | 28 | 27 | 26 25 24
n/a
23 | 22 | 21 | 20 | 19 | 18 17 | 16
n/a Auto Refresh Interval Setting bits 9-8
15 | 14 | 13 | 12 | 11 | 10 9 | 8
Auto Refresh Interval Setting bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
bits 9-0 Auto Refresh Interval Setting bits [9:0]
These bits determine the auto refresh interval for the memory and should be set according
to the following formula:
REG[0084h] bits 9-0= int(8,000,000 + (1024 x (SYSCLK_PERIOD in ns))) - D
Where:
D =21 when SYSCLK > 55.5MHz
=19 when SYSCLK < 55.5MHz
Table 9-15: Auto Refresh Interval Setting Examples
Frequency (MHz) REG[0084h] bits 9-0
50 173h
66.67 1F3h
71 215h
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REG[0088h] Power-On Sequence Timing Control Register
Default = 0000_003Fh Read/Write
n/a
31 | 30 | 29 | 28 | 27 | 26 | 25 | 24
n/a
23 | 22 | 21 | 20 | 19 | 18 | 17 | 16
n/a
15 14 | 13 | 12 | 11 | 10 | 9 | 8
n/a Power-On Sequence Timing Control bits 6-0
7 6 | 5 | 4 | 3 | 2 | 1 | 0
bits 6-0 Power-On Sequence Timing Control bits [6:0]
These bits control the power on sequence timing (tRST and tPS) and should be set accord-
ing to the following formula:
REG[0088h] bits 6-0 = 200,000 + (SYSCLK_PERIOD in ns) + 256 + 1
Table 9-16: Power-On Sequence Timing Examples
Frequency (MHz) REG[0088h] bits 6-0
50 28h
66.67 35h
71 38h
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REG[008Ch] Timing Control Register
Default = 0000_2513h Read/Write
n/a
31 | 30 | 29 | 28 27 26 25 24
n/a
23 | 22 21 | 20 19 18 17 16
Timing C_:ontrol for Timing Control for
n/a Read Latency Setting bits 1-0 n/a PYZELea:Ze n/a APcI;ﬁ/Cer};;gf?etsh
Command Period Command Period
15 14 13 12 1 10 9 8
Timing Control for
Ta Active to B Timing Control for Refresh to Refresh/Active Command
Read/Write bits 2-0
Command Period
7 | 6 | 5 4 3 2 | 1 0
bits 13-12 Read Latency Setting bits [1:0]
These bits specify the read latency for the memory and should be set according to the sys-
tem clock frequency.
Table 9-17: Read Latency Selection
REG[008Ch] bits 13-12 System Clock Frequency
00b Reserved
01b SYSCLK < 55.5MHz
10b (default) SYSCLK = 55.5MHz
11b Reserved
bit 10 Timing Control for Write to Precharge Command Period

This bit controls the timing for the Write to Precharge Command Period (tWR) and should
be set according to the system clock frequency.

Table 9-18: Timing Control for Write to Precharge Command Period Selection

REG[008Ch] bit 10

System Clock Frequency

Ob

40MHz < SYSCLK < 71MHz

1b (default)

Reserved
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bit 8 Timing Control for Precharge to Active/Refresh Command Period
This bit controls the timing for the Precharge to Active/Refresh Command Period (tRP)
and should be set according to the system clock frequency.

Table 9-19: Timing Control for Precharge to Active/Refresh Command Period Selection
REG[008Ch] bit 8

System Clock Frequency

Ob SYSCLK < 55.5MHz
1b (default) SYSCLK > 55.5MHz
bit 4 Timing Control for Active to Read/Write Command Period

This bit controls the timing for the Active to Read/Write Command Period (tRCD) and
should be set according to the system clock frequency.

Table 9-20: Timing Control for Active to Read/Write Command Period Selection
REG[008Ch] bit 4

System Clock Frequency

Ob SYSCLK < 55.5MHz
1b (default) SYSCLK = 55.5MHz
bits 2-0 Timing Control for Refresh to Refresh/Active Command Period bits [2:0]

These bits control the timing for the Refresh to Refresh/Active Command Period
(tRC(REF)) and should be set according to the system clock frequency.

Table 9-21: Timing Control for Refresh to Refresh/Active Command Period Selection

REG[008Ch] bits 2-0

System Clock Frequency

000b Reserved
001b SYSCLK < 50MHz
010b 50MHz < SYSCLK < 66.67MHz
011b (default) SYSCLK = 66.67MHz
100b - 111b Reserved

REG[0090h] is Reserved

This register is Reserved and should not be written.
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REG[0094h] Memory Control Status Flag Register (AID)
Default = 0000_0000h : Address auto increment disable Read Only
n/a
31 | 30 | 29 | 28 | 27 | 26 | 25 24
n/a
23 | 22 | 21 | 20 | 19 | 18 | 17 16
Memory
n/a Controller Active
Status
15 | 14 | 13 | 12 11 | 10 9 8
Memory
Reserved n/a ggf?,g;l: eFr aﬁﬂtrz Cont'\rlcl)?lgro Irqyeady
Status Flag Status Flag
7 6 | 5 | 4 3 | 2 1 0
bit 8 Memory Controller Active Status (Read Only)
This bit indicates the status of the memory controller.
When this bit = Ob, the memory controller is not active (disabled).
When this bit = 1b, the memory controller is active (enabled).
bits 7-4 Reserved
The default value for these bits is 0000b.
bit 1 Memory Controller Auto Refresh Failure Raw Status (Read Only)
This bit indicates when the auto refresh cycle fails.
When this bit = Ob, the auto refresh cycle has not failed.
When this bit = 1b, the auto refresh cycle has failed.
bit 0 Memory Controller Ready Status Flag (Read Only)

This bit indicates when the memory controller power-on sequence is complete.

When this bit = Ob, the power-on sequence is not complete.
When this bit = 1b, the power-on sequence is complete.

Note

The power-on sequence time is approximately 410us. This time is required when chang-
ing to Standby Mode B from either Standby Mode A or Sleep Mode. The power-on se-

quence time is defined from when Standby Mode B is selected (REG[002Ch] bits 1-0 =
10b) until the Memory Controller Ready Status Flag returns 1b (REG[0094h] bit 0 =

1b).
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9.4.5 LCD Interface Configuration Registers

REG[0100h] LCD Interface Clock Setting Register
Default = 0000_0000h Read/Write
n/a
31 | 30 | 29 | 28 | 27 26 | 25 | 24
n/a
23 | 22 | 21 | 20 19 18 | 17 | 16
Parallel Command Clock Divide Select bits 3-0 n/a Serial Clock Divide Select bits 2-0
15 | 14 | 13 12 11 10 | 9 | 8
n/a Pixel Clock Divide Select bits 4-0
7 | 6 | 5 4 | 3 | 2 | 1 | 0
bits 15-12 Parallel Command Clock Divide Select bits [3:0]

These bits specify the divide ratio for the Parallel Command Clock which is used for
LCD2 parallel command/parameter accesses. The clock source for the Parallel Command
Clock is the non-divided Pixel Clock. For LCD2 parallel frame transfers, the Pixel Clock
is used (see REG[0100h] bits 4-0). For further information on clock structure, see Section
8, “Clocks” on page 88.

Table 9-22: Parallel Command Clock Divide Ratio Selection

REG[0100h] bits 15-12 Para"esisi‘:;";z:'i: Clock | ReG[0100] bits 15-12 Para"esis ommand Clock
00000 1:1 1000b o:1
0001b 2:1 1001b 10:1
0010b 3:1 10100 11:1
0011b 4:1 1011b 12:1
01000 5:1 1100b 13:1
0101b 6:1 1101b 14:1
0110b 7:1 11100 15:1
0111b 8:1 1111 16:1

bits 10-8

Serial Clock Divide Select bits [2:0]

These bits specify the divide ratio for the Serial Clock. The clock source for the Serial
Clock is the non divided Pixel Clock. If LCD2 is not a serial interface type LCD panel
(REG[0104h] bits 1-0), these bits are ignored. For further information on clock structure,
see Section 8, “Clocks” on page 88.

Table 9-23: Serial Clock Divide Ratio Selection

REG[0100h] bits 10-8 Serial Clock Divide Ratio REG[0100h] bits 10-8 Serial Clock Divide Ratio
000b 2:1 100b 10:1
001b 4:1 101b 12:1
010b 6:1 110b 14:1
011b 8:1 111b 16:1
Note
The Serial Clock frequency cannot be lower than the SYSCLK frequency + 32.
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bits 4-0 Pixel Clock Divide Select bits [4:0]
These bits specify the divide ratio for the Pixel Clock. The clock source for the Pixel
Clock is selected by the Pixel Clock Source Select bits, REG[0028h] bits 3-2. For LCD1
RGB type panels, the Pixel Clock is the same as the shift clock. When LCD?2 is a parallel
interface type panel (REG[0104h] bits 1-0 = 01b or 10b), the Pixel Clock is used for the
parallel data output timing clock. For further information on clock structure, see Section 8,
“Clocks” on page 88.

Table 9-24: Pixel Clock Divide Ratio Selection

REG[0100h] bits 4-0 Pixel Clock Divide Ratio REG[0100h] bits 4-0 Pixel Clock Divide Ratio
00000b 1:1 (Note 1) 10000b 17:1
00001b 2:1 10001b 18:1
00010b 3:1 10010b 19:1
00011b 4:1 10011b 20:1
00100b 5:1 10100b 21:1
00101b 6:1 10101b 22:1
00110b 71 10110b 23:1
00111b 8:1 10111b 24:1
01000b 9:1 11000b 25:1
01001b 10:1 11001b 26:1
01010b 11:1 11010b 27:1
01011b 12:1 11011b 28:1
01100b 13:1 11100b 29:1
01101b 14:1 11101b 30:1
01110b 15:1 11110b 31:1
01111b 16:1 11111b 32:1

Note

1. Pixel Clock Frequency < System Clock Frequency + 2
2. For the LCD?2 parallel panel interface, the Pixel Clock frequency cannot be lower
than the SYSCLK frequency + 32.
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REG[0104h] LCD Interface Configuration Register
Default = 0000_4000h

Read/Write

n/a

31 | 30 29 | 28 | 27 26 25 24
n/a
23 22 21 20 19 18 17 16
Reserved VND(FF’{g)tatus B FPCSSZ;'TGIZ?Iarity Reserved A0 Polarity Select FPDRSI?aTeIZ?Iarity FPCS;;TGI;)Iarity
15 14 13 12 11 10 9 8
. c o/ RGB Interf LCD2 Parallel
FPSHéF'II' Polarity Pargrwen::PPort Panel St;aag:fs n/a Interfac:r;ines LCD Panel Interface bits 1-0
elect Select Width Select
7 6 5 4 | 3 2 1 0
bit 15 Reserved
The default value for this bit is Ob.
bit 14 Vertical Non-Display Period Status (Read Only)
This bit indicates whether the LCD1 panel is in a Vertical Non-Display Period (VNDP).
When this bit = Ob, the LCD1 panel output is in a Vertical Display Period.
When this bit = 1b, the LCD1 panel output is in a Vertical Non-Display Period.
bit 12 FPCS2# Polarity Select
This bit sets the polarity of the LCD?2 interface chip select (FPCS2#) for parallel/serial
type panels.
When this bit = Ob, the FPCS2# signal is not reversed. (Active Low)
When this bit = 1b, the FPCS2# signal is reversed. (Active High)
Note
For Mode 3-2 or Mode 3-3 (see Section 4.6, “LLCD and TV-out Interface Pin Mapping”
on page 34), the FPCS2# pin (which is unused) will toggle during LCD2 activity.
bit 11 Reserved
The default value for this bit is Ob.
bit 10 AQ Polarity Select

This bit is only for parallel/serial interface panels on LCD1 or LCD2 and has no effect for
RGB type panels. During an LCD Interface Command (see REG[0108h]) or LCD
Interface Parameter (see REG[010Ch]) transfer, FPSA0/P2A0 is driven high or low based
on the setting of this bit. When LCD1 is a 9-bit serial panel (REG[0168h] bits 7-5 = 001b)
or LCD?2 is a 9-bit serial panel (REG[0188h] bit 5 = 1b), this bit determines the MSB of
the 9-bit data on FPSO.

For LCD2 frame transfers (REG[0114h] bits 1-0), this bits selects the active level.
Table 9-25: A0 Polarity Setting

. FPSA0/P2A0 Signal Output
REG[0104h] bit 10
Command Parameter Frame Transfer
Ob Low High Active High
1b High Low Active Low
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bit 9

bit 8

bit 7

FPDRDY Polarity Select

This bit sets the polarity of the data ready signal (FPDRDY) for RGB type panels.
When this bit = Ob, the FPDRDY signal is not reversed.

When this bit = 1b, the FPDRDY signal is reversed.

FPCS1# Polarity Select
This bit sets the polarity of the LCD1 interface chip select (FPCS1#) for serial type panels.

For 4 wire 8-bit or 3 wire 9-bit serial panels:
When this bit = Ob, the FPCS1# signal is not reversed. (Active Low)
When this bit = 1b, the FPCS1# signal is reversed. (Active High)

For uWire or 24-bit serial panels:
When this bit = Ob, the FPCS1# signal is not reversed. (Active High)
When this bit = 1b, the FPCS1# signal is reversed. (Active Low)

FPSHIFT Polarity Select
This bit sets the polarity of the shift clock for RGB type panels (inverts FPSHIFT).

If the Pixel Clock Divide Ratio is 1:1 (REG[0100h] bits 4-0 = 00000b):
When this bit = Ob, all panel interface signals change at the falling edge of FPSHIFT.
When this bit = 1b, all panel interface signals change at the rising edge of FPSHIFT.

If the Pixel Clock Divide Ratio is not 1:1 (REG[0100h] bits 4-0 # 00000b):
When this bit = Ob, all panel interface signals change at the rising edge of FPSHIFT.
When this bit = 1b, all panel interface signals change at the falling edge of FPSHIFT.
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bit 6

Command/Parameter Port Select

This bit determines which output port is selected for command/parameter transfers for-
warded from REG[0108h] ~ REG[0110h].

When this bit = Ob, the LCD1 port is selected for serial command/parameter transfers.
When this bit = 1b, the LCD2 port is selected for serial or parallel command/parameter
transfers.

Note
For serial interfaces, either REG[0168h] bits 1-0 or REG[0188h] bits 1-0 are used to
specify the serial clock phase and serial clock polarity according to the setting of the
Command/Parameter Port Select bit (REG[0104h] bit 6) and the Display Output Port
Status bits (REG[0604h] bits 15-12). The following table summarizes which register
bits are used for each case.

Table 9-26: Serial Interface Clock Phase and Polarity Configuration

Phase/Polarity

Display Port Status (REG[0604h] bits 15-12)
LCD1(0001b | LCD2 (0010b)

Serial Interface

Off (0000b) Other

LCD1 Serial Clock
Phase

LCD1 Serial Clock
Polarity

(REG[0104h] bit 6 = Ob)

REG[0168h] bit 1 | REG[0168h] bit 1 | REG[0188h] bit 1 | REG[0168h] bit 1

LCD1

REG[0168h] bit 0 | REG[0168h] bit 0 | REG[0188h] bit 0 | REG[0168h] bit 0

LCD2 Serial Clock
Phase

LCD2 Serial Clock
Polarity

(REG[0104h] bit 6 = 1b)

REG[0168h] bit 1 | REG[0168h] bit 1 | REG[0188h] bit 1 | REG[0168h] bit 1

LCD2

REG[0168h] bit 0 | REG[0168h] bit 0 | REG[0188h] bit 0 | REG[0168h] bit 0

bit 5

bit 2

RGB Interface Panel Data Bus Width

This bit determines the LCD1 RGB interface panel data bus width (or size).
When this bit = Ob, the LCD1 RGB interface panel data bus is 18-bit.
When this bit = 1b, the LCD1 RGB interface panel data bus is 24-bit.

LCD2 Parallel Interface Pins Select

When the LCD?2 parallel interface is configured to use different pins than the LCD1 inter-
face (REG[0104h] bits 1-0 = 10b), these bits select which pins are used. For detailed LCD
interface pin mapping, refer to Section 4.6, “LCD and TV-out Interface Pin Mapping” on
page 34.

When this bit = Ob, the LCD2 parallel panel uses GPIOPO to GPIOP9.

When this bit = 1b, the LCD2 parallel panel uses GPIOH13 to GPIOH23.

Note
This bit should be configured such that the LCD2 parallel interface does not use the
same pins as the TV-Out interface (see REG[0200h] bit 2). For a summary of the possi-
ble LCD and TV-Out interface modes, see Section 4.6, “LCD and TV-out Interface Pin
Mapping” on page 34.
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bits 1-0 LCD Panel Interface bits [1:0]
These bits determine the LCD panel types for each LCD interface (LCD1 and LCD?2). For
detailed LCD interface pin mapping, refer to Section 4.6, “LCD and TV-out Interface Pin
Mapping” on page 34.

Table 9-27: LCD Panel Interface Selection
REG[0104h] bits 1-0 | Mode |[LCD1 Panel Interface LCD2 Panel Interface

00b 1 Serial Interface (RAM integrated)

Parallel Interface (RAM integrated)
(LCD1 and LCD2 data bus use common pins)

01b 2 RGB Interface with
Serial Interface

Parallel Interface (RAM integrated)
(LCD1 data pins differ from LCD2 data bus pins)

11b Reserved

10b 3

REG[0108h] LCD Interface Command Register
Default = 0000_0000h Read/Write
n/a
31 | 30 | 29 | 28 | 27 | 26 | 25 | 24
n/a
23 | 22 | 21 | 20 | 19 | 18 | 17 | 16
LCD Interface Command bits 15-8
15 | 14 | 13 | 12 | 11 | 10 | 9 | 8
LCD Interface Command bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
bits 15-0 LCD Interface Command bits [15:0]

These bits are only for parallel/serial interface panels on LCD1 or LCD2 and have no
effect for RGB type panels. These bits form the command register for the LCD1 serial and
LCD2 parallel/serial interfaces. For 8-bit parallel or serial interfaces, only the lower byte is
used.

When the LCD interface is busy (REG[0114h] bit 4 = 1b), these bits must not be written.
When the LCD interface is not busy (REG[0114h] bit 4 = Ob), the command transfer starts
when these bits are written. When the command transfer starts, the FPAO pin is driven low
or high depending on the state of the AO Polarity Select bit (REG[0104h] bit 10).

Note
1. If the LCD1 serial data type is set to uWIRE (REG[0168h] bits 7-5 = 10xb), the
upper byte of REG[0108h] is used for A[7:0] and the lower byte is used for D[7:0].
2. Before the command transfer starts, the output port must be selected (see
REG[0104h] bit 6).
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REG[010Ch] LCD Interface Parameter Register
Default = 0000_0000h Read/Write
n/a
31 | 30 | 29 | 28 | 27 | 26 | 25 | 24
n/a
23 | 22 | 21 | 20 | 19 | 18 | 17 | 16
LCD Interface Parameter bits 15-8
15 | 14 | 13 | 12 | 11 | 10 | 9 | 8
LCD Interface Parameter bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
bits 15-0 LCD Interface Parameter Register bits [15:0]

These bits are only for parallel/serial interface panels on LCD1 or LCD2 and have no
effect for RGB type panels. These bits form the parameter register for the LCD1 serial and
LCD2 parallel/serial interfaces. For 8-bit parallel or serial interfaces, only the lower byte is
used.

When the LCD interface is busy (REG[0114h] bit 4 = 1b), these bits must not be written.
When the LCD interface is not busy (REG[0114h] bit 4 = Ob), data transfer starts when
these bits are written. When the data transfer starts, the FPAO pin is driven high or low
depending on the state of the A0 Polarity Select bit (REG[0104h] bit 10).

Note
1. If the LCD1 serial data type is set to uWIRE (REG[0168h] bits 7-5 = 10xb), the
upper byte of REG[010Ch] is used for A[7:0] and the lower byte is used for D[7:0].
2. Before the command transfer starts, the output port must be selected (see
REG[0104h] bit 6).

REG[0110h] LCD Interface ID Register
Default = 0000_0000h Read/Write
n/a
31 | 30 | 29 | 28 | 27 | 26 | 25 | 24
n/a
23 | 22 | 21 | 20 | 19 | 18 | 17 | 16
n/a
15 | 14 | 13 | 12 | 1 | 10 | 9 | 8
LCD Interface ID bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
bits 7-0 LCD Interface ID bits [7:0]

These bits are used for D[23:16] when a 24-bit Serial Interface is selected, REG[0168h]
bits 7-5 = 111b or REG[0188h] bits 7-5 = 111b.
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REG[0114h] LCD2 Interface Frame Transfer Register (AID)
Default = 0000_0000h: Address auto increment disable Read/Write
n/a
31 | 30 | 29 | 28 | 27 | 26 | 25 | 24
n/a
23 | 22 | 21 | 20 | 19 | 18 | 17 | 16
n/a
15 | 14 | 13 12 11 10 9 8
LCD
. LCD2 Auto F LCD2 Interf LCD2 Interf
n/a Ir?tz:llec/:gasraltils n/a Transf:rqrrigzrgf Auto Ir-lrzmag ° Frame 'rl]'rinési?eer
(RO) Select Transfer Enable Trigger
7 6 | 5 4 3 2 1 0
bit 4 LCD Serial/Parallel Interface Status (Read Only)
This bit indicates the status of the LCD1 serial or LCD2 serial/parallel interface. This bit
should be read to confirm that the LCD1 serial or LCD?2 serial/parallel interface is not
busy before transmitting data to the panel.
When this bit = Ob, the LCD1 serial or LCD?2 serial/parallel interface is not busy (or
ready).
When this bit = 1b, the LCD1 serial or LCD?2 serial/parallel interface is busy.
bit 2 LCD2 Interface Auto Frame Transfer Trigger Select

bit 1

This bit selects the trigger method used when auto frame transfers are enabled,
REG[0114h] bit 1 = 1b.

When this bit = Ob, auto frame transfers are synchronized with the Main Memory Write
Path write end.

When this bit = 1b, auto frame transfers are synchronized with the Sub Memory Write
Path write end.

LCD?2 Interface Auto Frame Transfer Enable

This bit is only for parallel/serial interfaces on LCD2. This bit controls automatic frame
transfers of one frame of display memory to the LCD?2 interface. Frame transfers are
triggered and synchronized with the DRAM write end (see REG[0114h] bit 2).

When this bit = Ob, auto frame transfer is disabled.

When this bit = 1b, auto frame transfer is enabled.

When this bit = 1b, the LCD2 Interface Status bit (REG[0114h] bit 4) is always busy.
When busy, command/parameter and frame transfers cannot be sent manually. This bit
should be disabled before Host/Video input is disabled.
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bit 0 LCD?2 Interface Frame Transfer Trigger
This bit is only for parallel/serial interface panels on LCD2 and has no effect for RGB type
panels. This bit is the trigger to transfer 1 frame of data to the LCD interface.
When this bit is set to 1 and the LCD interface is busy (REG[0114h] bit 4 = 1b), the frame
transfer request is ignored. Once the LCD interface is no longer busy, this bit is cleared
without transferring any data.
When this bit is set to 1 and the LCD interface status is not busy (REG[0114h] bit 4 = Ob),
1 frame of data is transferred to the LCD interface. When the data transfer is finished, this
bit is cleared automatically.
Note
When auto frame Transfer is enabled (REG[0114h] bit 1 = 1b), this bit indicates the sta-
tus of the auto frame transfer.
When this bit = Ob, the auto frame transfer is inactive.
When this bit = 1b, the auto frame transfer is active.
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9.4.6 LCD1 Configuration Registers

REG[0140h] LCD1 Horizontal Total (FPLINE Period) Register
Default = 0000_0001h Read/Write
n/a
31 | 30 | 29 | 28 | 27 | 26 | 25 | 24
n/a
23 | 22 | 21 | 20 | 19 | 18 | 17 | 16
n/a
15 14 | 13 | 12 | 11 | 10 | 9 | 8
n/a LCD1 Horizontal Total (FPLINE Period) bits 6-0
7 6 | 5 | 4 | 3 | 2 | 1 | 0
bits 6-0 LCD1 Horizontal Total (FPLINE Period) bits [6:0]

These bits are for RGB Interface panels only and have no effect for a serial interface panel.

These bits specify the Horizontal Total (HT), or FPLINE period, for LCD1, in 8 pixel

resolution. The Horizontal Total is the sum of the Horizontal Display Period and the

Horizontal Non-Display Period. The maximum Horizontal Total is 1024 pixels.
REGJ[0140h] bits 6-0 = (Horizontal Total in pixels + 8) - 1

Note
These bits must be programmed such that the following are valid.
REG[0140h] bits 6-0 >0
HT > HDP + HDPS

REG[0144h] LCD1 Horizontal Display Period Register
Default = 0000_0000h Read/Write
n/a
31 | 30 | 29 | 28 | 27 | 26 | 25 | 24
n/a
23 | 22 | 21 | 20 | 19 | 18 | 17 16
n/a LCD1 HDP bit 8
15 | 14 | 13 | 12 | 11 | 10 | 9 8
LCD1 Horizontal Display Period bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
bits 8-0 LCD1 Horizontal Display Period bits [8:0]

These bits specify the Horizontal Display Period (HDP) for LCD1, in 2 pixel resolution.
The Horizontal Display Period must be less than the Horizontal Total to allow for a
sufficient Horizontal Non-Display Period.

REG[0144h] bits 8-0 = (Horizontal Display Period in pixels + 2) - 1
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REG[0148h] LCD1 Horizontal Display Period Start Position Register
Default = 0000_0000h Read/Write
n/a
31 | 30 | 29 | 28 | 27 | 26 25 | 24
n/a
23 | 22 | 21 | 20 | 19 | 18 17 | 16
LCD1 Horizontal Display Period Start
e Position bits 9-8
15 | 14 | 13 | 12 | 11 | 10 9 | 8
LCD1 Horizontal Display Period Start Position bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
bits 9-0 LCD1 Horizontal Display Period Start Position bits [9:0]

These bits are for RGB Interface panels only and have no effect for a serial interface
panel. These bits specify the Horizontal Display Period Start Position (HDPS) for LCD1
in 1 pixel resolution.

REG[0148h] bits 9-0 = Horizontal Display Period Start Position in pixels - 9

REG[014Ch] LCD1 Horizontal Pulse (FPLINE) Register
Default = 0000_0000h Read/Write
n/a
31 | 30 | 29 | 28 | 27 | 26 | 25 | 24
n/a
23 | 22 | 21 | 20 | 19 | 18 | 17 | 16
n/a
15 14 | 13 | 12 | 11 | 10 | 9 | 8
LCD1 Horizontal
Pulse (FPLINE) LCD1 Horizontal Pulse (FPLINE) Width bits 6-0
Polarity
7 6 | 5 | 4 | 3 | 2 | 1 | 0
bit 7 LCD1 Horizontal Pulse (FPLINE) Polarity
These bits are for RGB Interface panels only and have no effect for a serial interface
panel. This bit selects the polarity of the horizontal pulse signal, or FPLINE, for LCD1.
When this bit = Ob, the horizontal pulse signal, or FPLINE, is active low. (default)
When this bit = 1b, the horizontal pulse signal, or FPLINE, is active high.
bits 6-0 LCD1 Horizontal Pulse (FPLINE) Width bits [6:0]
These bits are for RGB Interface panels only and have no effect for a serial interface
panel. These bits specify the width of the horizontal pulse signal, or FPLINE, for LCD1,
in 1 pixel resolution.
REG[014Ch] bits 6-0 = HSYNC Pulse Width in pixels - 1
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REG[0150h] LCD1 Horizontal Pulse (FPLINE) Start Position Register

Default = 0000_0000h Read/Write
n/a
31 | 30 | 29 | 28 | 27 | 26 25 | 24
n/a
23 | 22 | 21 | 20 | 19 | 18 17 | 16

LCD1 Horizontal Pulse (FPLINE) Start
Position bits 9-8

15 | 14 | 13 | 12 | 11 | 10 9 | 8
LCD1 HSYNC Pulse (FPLINE) Start Position bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
bits 9-0 LCDI1 Horizontal Pulse (FPLINE) Start Position bits [9:0]

These bits are for RGB Interface panels only and have no effect for a serial interface panel.
These bits specify the start position of the horizontal pulse (HPP) for LCD1, in pixels.
REG[0150h] bits 9-0 = VSYNC edge to HSYNC edge in pixels - 1

REG[0154h] LCD1 Vertical Total (FPFRAME Period) Register

Default = 0000_0000h Read/Write
n/a
31 | 30 | 29 | 28 | 27 | 26 25 | 24
n/a
23 | 22 | 21 | 20 | 19 | 18 17 | 16

LCD1 Vertical Total (FPFRAME
Period) bits 9-8

15 | 14 | 13 | 12 | 11 | 10 9 | 8
LCD1 Vertical Total (FPFRAME Period) bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
bits 9-0 LCDI1 Vertical Total (FPFRAME Period) bits [9:0]

These bits are for RGB Interface panels only and have no effect for a serial interface panel.
These bits specify the Vertical Total (VT), or FPFRAME period, for LCD1, in 1 line
resolution. The Vertical Total is the sum of the Vertical Display Period and the Vertical
Non-Display Period. The maximum Vertical Total is 1024 lines.

REG[0154h] bits 9-0 = Vertical Total in lines - 1

Note
This register must be programmed such that the following formula is valid.
VT > VDPS + VDP
VT -VDP =3
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REG[0158h] LCD1 Vertical Display Period Register
Default = 0000_0000h Read/Write
n/a
31 | 30 | 29 | 28 | 27 | 26 25 | 24
n/a
23 | 22 | 21 | 20 | 19 | 18 17 | 16
n/a LCD1 Vertical Display Period bits 9-8
15 | 14 | 13 | 12 | 11 | 10 9 | 8
LCD1 Vertical Display Period bits 7-0
7 | 6 | 5 | 4 | 3 | 2 1 | 0
bits 9-0 Vertical Display Period bits [9:0]

These bits specify the Vertical Display Period (VDP) for LCD1, in 1 line resolution. The
Vertical Display Period must be less than the Vertical Total to allow for a sufficient

Vertical Non-Display period.

REGJ[00158h] bits 9-0 = Vertical Display Period in lines - 1

REG[015Ch] LCD1 Vertical Display Period Start Position Register
Default = 0000_0000h Read/Write
n/a
31 | 30 | 29 | 28 | 27 | 26 25 | 24
n/a
23 | 22 | 21 | 20 | 19 | 18 17 | 16
B LCD1 Vertica.IlDispI'ay Period Start
Position bits 9-8
15 | 14 | 13 | 12 | 11 | 10 9 | 8
LCD1 Vertical Display Period Start Position bits 7-0
7 | 6 | 5 | 4 | 3 | 2 1 | 0
bits 9-0 LCD1 Vertical Display Period Start Position bits [9:0]
These bits are for RGB Interface panels only and have no effect for a serial interface panel.
These bits specify the Vertical Display Period Start Position (VDPS) for LCD1, in 1 line
resolution.
REG[015Ch] bits 9-0 = Vertical Display Period Start Position in lines
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REG[0160h] LCD1 Vertical Pulse (FPFRAME) Register
Default = 0000_0000h Read/Write
n/a
31 | 30 | 29 | 28 | 27 | 26 | 25 | 24
n/a
23 | 22 | 21 | 20 | 19 | 18 | 17 | 16
n/a
15 14 | 13 | 12 | 11 10 | 9 | 8
LCD1 Vertical
(FPF;‘;:ZTME) n/a LCD1 Vertical Pulse (FPFRAME) Width bits 2-0
Polarity
7 6 | 5 | 4 | 3 2 | 1 | 0
bit 7 LCD1 Vertical Pulse (FPFRAME) Polarity
These bits are for RGB Interface panels only and have no effect for a serial interface panel.
This bit selects the polarity of the vertical pulse signal (FPFRAME) for LCD]1.
When this bit = Ob, the vertical pulse signal (FPFRAME) is active low. (default)
When this bit = 1b, the vertical pulse signal (FPFRAME) is active high.
bits 2-0 LCD1 Vertical Pulse (FPFRAME) Width bits [2:0]

These bits are for RGB Interface panels only and have no effect for a serial interface panel.
These bits specify the width of the vertical pulse signal for LCD]1, in lines.
REG[0160h] bits 2-0 = VSYNC Pulse Width in lines - 1

REG[0164h] LCD1 Vertical Pulse (FPFRAME) Start Position Register
Default = 0000_0000h Read/Write
n/a
31 | 30 | 29 | 28 | 27 | 26 25 | 24
n/a
23 | 22 | 21 | 20 | 19 | 18 17 | 16
LCD1 Vertical Pulse (FPFRAME) Start
e Position bits 9-8
15 | 14 | 13 | 12 | 11 | 10 9 | 8
LCD1 Vertical Pulse (FPFRAME) Start Position bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
bits 9-0 LCD1 Vertical Pulse (FPFRAME) Start Position bits [9:0]
These bits are for RGB Interface panels only and have no effect for a serial interface panel.
These bits specify the start position of the vertical pulse signal (FPFRAME) for LCD1, in
lines.
REG[0164h] bits 9-0 = Vertical Pulse Start Position in lines
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REG[0168h] LCD1 Serial Interface Setting Register
Default = 0000_0001h Read/Write
n/a
31 | 30 | 29 | 28 | 27 | 26 | 25 24
n/a
23 | 22 | 21 | 20 | 19 | 18 | 17 16
n/a
15 | 14 | 13 12 11 | 10 9 8
LCD1 Serial Data Type bits 2-0 LCDE)S;T?OI nData n/a LCD1 sﬁ::;olow LCD1PSOTSS:YC|OCK
7 | 6 | 5 4 3 | 2 1 0
bits 7-5 LCD1 Serial Data Type bits [2:0]
These bits determine the serial data type for LCD1. For AC timing information, see
Section 6.7.2, “LCD1, LCD2 4 Wire 8-Bit Serial Interface Timing” on page 66, Section
6.7.3, “LCD1, LCD2 3 Wire 9-Bit Serial Interface Timing” on page 68, Section 6.7.4,
“LCD1 uWire Serial Interface Timing” on page 70, and Section 6.7.5, “LCD1, LCD2 24-
bit Serial Interface Timing” on page 71.
Table 9-28: LCD1 Serial Data Type Selection
REG[0168h] bits 7-5 LCD1 Serial Data Type
000b 4 pins (8-bit Serial)
001b 3 pins (9-bit Serial)
010b ~ 011b Reserved
10xb uWire (16-bit Serial)
110b Reserved
111b 24-bit Serial
bit 4 LCD1 Serial Data Direction
This bit determines the serial data direction for LCD1. For details on timing, see Section
6.7, “Panel Interface Timing” on page 64 and refer to the appropriate serial interface.
When this bit = Ob, the msb (most significant bit) is first.
When this bit = 1b, the Isb (least significant bit) is first.
Note
When a 24-bit serial data type is selected (REG[0168h] bits 7-5 = 111b), this bit is not
supported and must be set to Ob.
bit 1 LCD1 Serial Clock Phase
This bit specifies the serial clock (FPSCK) phase for LCD1. For a summary of the serial
clock phase and polarity settings, see Section Table 9-29:, “LCD1 Serial Clock Polarity
and Phase Selection” on page 129. For details on timing, see Section 6.7, “Panel Interface
Timing” on page 64 and refer to the appropriate serial interface.
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bit 0 LCD1 Serial Clock Polarity
This bit determines the serial clock (FPSCK) polarity for LCD1. For a summary of the
serial clock phase and polarity settings, see Section Table 9-29:, “LLCD1 Serial Clock
Polarity and Phase Selection” on page 129. For details on timing, see Section 6.7, “Panel
Interface Timing” on page 64 and refer to the appropriate serial interface.

Table 9-29: LCD1 Serial Clock Polarity and Phase Selection

REG[0168h] bit 1 REG[0168h] bit 0 Serial Data Output Changes | Idling Status of Clock
Ob Ob Falling edge of Serial Clock Low
Ob 1b Rising edge of Serial Clock High
1b Ob Rising edge of Serial Clock Low
1b 1b Falling edge of Serial Clock High
Note

For serial interfaces, either REG[0168h] bits 1-0 or REG[0188h] bits 1-0 are used to
specify the serial clock phase and serial clock polarity according to the setting of the
Command/Parameter Port Select bit (REG[0104h] bit 6) and the Display Output Port
Status bits (REG[0604h] bits 15-12). The following table summarizes which register
bits are used for each case.

Table 9-30: Serial Interface Clock Phase and Polarity Configuration

. . Display Port Status (REG[0604h] bits 15-12)
Phase/Polarity Serial Interface
Off (0000b) LCD1(0001b | LCD2 (0010b) Other
LCD1 Serial Clock REG[0168h] bit 1 | REG[0168h] bit 1 | REG[0188h] bit 1 | REG[0168h] bit 1
Phase LCD1
- REG[0104h] bit 6 = Ob
LCD1P%'I3;3'yC'°°" (REG[0104h] )| REG[0168h] bit 0 | REG[0168h] bit 0 | REG[0188h] bit 0 | REG[0168h] bit 0
LCD2 Serial Clock REG[0168h] bit 1 | REG[0168h] bit 1 | REG[0188h] bit 1 | REG[0168h] bit 1
Phase LCD2
- REG[0104h] bit 6 = 1b
LCDZP%?;?'VC'OC" (REGI ] ) REG[0168h] bit 0 | REG[0168h] bit 0 | REG[0188h] bit 0 | REG[0168h] bit 0

REG[016Ch] is Reserved (AID)

This register is Reserved and should not be written.

REG[0170h] is Reserved

This register is Reserved and should not be written.

REG[0174h] is Reserved

This register is Reserved and should not be written.
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9.4.7 LCD2 Configuration Registers

REG[0180h] LCD2 Horizontal Display Period Register
Default = 0000_0000h Read/Write
n/a
31 | 30 | 29 | 28 | 27 | 26 | 25 | 24
n/a
23 | 22 | 21 | 20 | 19 | 18 | 17 16
n/a LCD2 HDP bit 8
15 | 14 | 13 | 12 | 1 | 10 | 9 8
LCD2 Horizontal Display Period bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
bits 8-0 LCD2 Horizontal Display Period bits [8:0]

These bits specify the Horizontal Display Period for LCD?2, in 2 pixel resolution.
REGJ[0180h] bits 8-0 = (Horizontal Display Period in pixels + 2) - 1

Note
For Parallel and Serial interface panels (see REG[0104h] bits 1-0), the following formu-
la must be valid.

HDP x VDP 2> 40 pixels
REG[0184h] LCD2 Vertical Display Period Register
Default = 0000_0000h Read/Write
n/a
31 | 30 | 29 | 28 | 27 | 26 25 | 24
n/a
23 | 22 | 21 | 20 | 19 | 18 17 | 16
n/a LCD2 VDP bits 9-8
15 | 14 | 13 | 12 | 1 | 10 9 | 8
LCD2 Vertical Display Period bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
bits 9-0 LCD2 Vertical Display Period bits [9:0]

These bits specify the Vertical Display Period for LCD2, in 1 line resolution.
REGJ[0184h] bits 9-0 = Vertical Display Period in lines - 1

Note
For Parallel and Serial interface panels (see REG[0104h] bits 1-0), the following formu-
la must be valid.
HDP x VDP > 40 pixels.
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REG[0188h] LCD2 Serial Interface Setting Register
Default = 0000_0001h Read/Write
n/a
31 | 30 | 29 | 28 | 27 | 26 | 25 | 24
n/a
23 | 22 | 21 | 20 | 19 | 18 | 17 | 16
n/a
15 | 14 | 13 12 11 | 10 9 8
LCD2 Serial Mode Select bits 2-0 LCDSS;T% nData LCD2 Serial Data Format bits 1-0 | “CP2 gﬁg:éo'“k LCDZ&?Q::YC"’CK
7 | 6 | 5 4 3 | 2 1 0
bits 7-5 LCD2 Serial Mode Select bits [2:0]

These bits select the data width and data type for the serial panel on LCD2 depending on
whether a command/parameter access or frame transfer access is being done. The follow-
ing table summarizes the available modes.

Table 9-31: LCD2 Serial Interface Mode Selection

REG[0188h] bits 7-5 LCD2 Seri:lccc::;nsn;:::éParameter LCD2 S::i:l;:srawrlr:; l'ransfer

000b 4-pin (8-bit serial) 4-pin (8-bit serial)
001b 3-pin (9-bit serial) 3-pin (9-bit serial)

010b ~ 101b Reserved Reserved
100b Reserved 4-pin (16/18-bit serial) (see Note)
101b Reserved 3-pin (17/19-bit serial) (see Note)
110b Reserved Reserved
111b 3-pin (24-bit serial) Reserved

Note

bit 4

1. The data width, 16/17-bit or 18/19-bit, is determined by the LCD2 Serial Data
Format bits, REG[0188h] bits 3-2.

2. For LCD2 24-bit serial mode, FPCS2# is active Low by default (which differs from
LCD1 24-bit serial mode) and is controlled by the FPCS2# Polarity Select bit,
REG[0104h] bit 12.

3. For normal operations of LCD2 frame transfer, the LCD1 serial type must not be
24-bit serial interface (REG[0168h] bits 7-5 # 111b).

LCD2 Serial Data Direction

This bit determines the LCD2 serial data direction for command accesses, except for 24-
bit serial accesses and accesses using frame transfer mode.

When this bit = Ob, the msb (most significant bit) is sent first.

When this bit = 1b, the Isb (least significant bit) is sent first.

Note
When a 24-bit serial data type is selected (REG[0188h] bits 7-5 = 111b), this bit is not

supported and must be set to Ob.
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bits 3-2

LCD2 Serial Data Format bits [1:0]

These bits determine the LCD?2 serial data format for frame transfers.

Table 9-32: LCD2 Serial Data Format Selection

. . . LCD2 Serial Data Format
REG[0188h] bits 3-2| REG[0188h] bit7 | REG[0188h] bit 5 .
Data Length | Serial Data Type Data Format
Ob 4-pin 8-bit -3:
ob 8-bit pin &-bi RGB 3:3:2
00b 1b 3-pin 9-bit (1 cycle / pixel)
Ob . 4-pin 16-bit RGB 4:4:4
1b 16-bit
1b 3-pin 17-bit (LSB unused)
Ob 4-pin 8-bit -4-
ob Sbit p. | RGB 4:4:4
o1b 1b 3-pin 9-bit (3 cycles / 2 pixels)
Ob . 4-pin 16-bit RGB 4:4:4
1b 16-bit
1b 3-pin 17-bit (MSB unused)
Ob
Ob Reserved
1b
10b - -
Ob ) 4-pin 16-bit
1b 16-bit - - RGB 5:6:5
1b 3-pin 17-bit
Ob
Ob Reserved
1b
11b
Ob ) 4-pin 18-bit
1b 18-bit - - RGB 6:6:6
1b 3-pin 19-bit
bit 1 LCD2 Serial Clock Phase
This bit specifies the serial clock phase and is used in conjunction with the LCD2 Serial
Clock Polarity bit (REG[0188h] bit 0) to configure the serial clock (FPSCK) which is used
for the LCD2 serial panel interface. For a summary of the FPSCK phase and polarity set-
tings, see Section Table 9-33:, “LCD2 Serial Clock Polarity and Phase Selection” on page
133.
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bit 0 LCD2 Serial Clock Polarity
This bit specifies the serial clock polarity and is used in conjunction with the LCD2 Serial
Clock Phase bit (REG[0188h] bit 1) to configure the serial clock (FPSCK) which is used
for the LCD2 serial panel interface. For a summary of the FPSCK phase and polarity set-
tings, see Section Table 9-33:, “LCD?2 Serial Clock Polarity and Phase Selection” on page
133.
Table 9-33: LCD?2 Serial Clock Polarity and Phase Selection
REG[0188h] bit 1 REG[0188h] bit 0 Serial Data Output Changes | Idling Status of Clock
Ob Ob Falling edge of Serial Clock Low
Ob 1b Rising edge of Serial Clock High
Ob Rising edge of Serial Clock Low
1b 1b Falling edge of Serial Clock High
Note
For serial interfaces, either REG[0168h] bits 1-0 or REG[0188h] bits 1-0 are used to
specify the serial clock phase and serial clock polarity according to the setting of the
Command/Parameter Port Select bit (REG[0104h] bit 6) and the Display Output Port
Status bits (REG[0604h] bits 15-12). The following table summarizes which register
bits are used for each case.
Table 9-34: Serial Interface Clock Phase and Polarity Configuration
. . Display Port Status (REG[0604h] bits 15-12)
Phase/Polarity Serial Interface
Off (0000b) LCD1 (0001b LCD2 (0010b) Other
LCD1 Serial Clock REG[0168h] bit 1 | REG[0168h] bit 1 | REG[0188h] bit 1 | REG[0168h] bit 1
Phase LCD1
i REG[0104h] bit 6 = Ob
"CD1P%?;";'yC'°°" (REGIO104h] bi )| REG[0168h] bit 0 | REG[0168h] bit 0 | REG[0188h] bit 0 | REG[0168h] bit 0
LCD2 Serial Clock REG[0168h] bit 1 | REG[0168h] bit 1 | REG[0188h] bit 1 | REG[0168h] bit 1
Phase LCD2
i REG[0104h] bit 6 = 1b
LCDZP%EI’;L?‘t'yC'OC" (REG[OT04n] bi )| REG[0168h] bit 0 | REG[0168h] bit 0 | REG[0188h] bit 0 | REG[0168h] bit 0
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REG[018Ch] LCD2 Parallel Interface Setting Register

Default = 0000_0000h Read/Write
n/a
31 | 30 | 29 | 28 | 27 | 26 | 25 | 24
n/a
23 22 21 20 | 19 | 18 | 17 16
LCD2 FPVS2 Pi LCD2 FPVS2 | LCD2 FPVS2 Pi LCD2 Parallel
Type Select " Polarity Select Enable " n/a 2&?3232@:{:&1
15 14 13 12 1 | 10 | 9 8
ﬁﬁ;?j \éﬁ;@l‘g L%E:)i Fézzlcl:tel LCb2 ParalI?Jian:PSn;a}gd/Parameter LCD2 Parallel Data Format bits 3-0
7 6 5 | 4 3 | 2 | 1 | 0
bit 15 LCD2 FPVS2 Pin Type Select
This bit selects the FPVS2 pin type for parallel panels on LCD2. When a serial interface is
selected, this bit must be set to Ob. When an output is selected, the vertical synchronizing
signal is output from FPVS2.
When this bit = Ob, FPVS2 is configured as an input. (default)
When this bit = 1b, FPVS2 is configured as an output.
bit 14 LCD2 FPVS2 Polarity Select
This bit is for the LCD2 parallel/serial interface. This bit controls the polarity of FPVS2
both when it is an input vertical sync and an output vertical sync (see REG[018Ch] bit 15).
When this bit = Ob, FPVS2 is active low. (default)
When this bit = 1b, FPVS2 is active high.
bit 13 LCD2 FPVS2 Pin Enable
This bit is for the LCD2 parallel/serial interface. This bit controls the FPVS2 pin.
When this bit = Ob, the FPVS2 pin is disabled (used as GPIOP14).
When this bit = 1b, the FPVS2 pin is enabled.
bit 8 LCD2 Parallel Command/Parameter Mode Select
When the LCD1 and LCD2 panels use separate pins (REG[0104h] bits 1-0 = 10b), this bit
selects the method of Command/Parameter forwarding for LCD2.
When this bit = Ob, 8-bit transfer mode is selected. The data written to REG[0108h] bits
7-0 / REG[010Ch] bits 7-0 is output from P2DAT[7:0] in 1 cycle.
When this bit = 1b, 16-bit transfer mode is selected. The data written to REG[0108h] bits
15-0 / REG[010Ch] bits 15-0 is output from P2DAT[7:0] in 2 cycles.
Note
If display mode 2 is selected (REG[0104h] bits 1-0 = 01b), this bit must be set to Ob.
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bit 7

bit 6

bits 5-4

LCD2 VSYNC Input Enable

This bit is for the LCD2 parallel/serial interface. This bit allows the transfer of a frame of
data synced to an external VSYNC input (FPVS2).

When this bit = Ob, the LCD2 data output is independent of an external VSYNC input.
When this bit = 1b, the LCD2 data output is synchronous with an external VSYNC input.

Note
The FPVS2 signal period must be longer than the time it takes to transfer a frame of da-
ta. If the FPVS2 period is shorter than the time it takes to transfer a complete frame to
the panel, the current frame transfer is interrupted at the next FPVS2 falling edge.

LCD2 Parallel Type Select

This bit determines the LCD2 parallel interface type.
When this bit = Ob, the parallel interface is type 80.
When this bit = 1b, the parallel interface is type 68.

LCD2 Parallel Command/Parameter Pin bits [1:0]

These bits determine which FPDAT([17:0] pins are used for the parallel panel
command/parameter. When the LCD2 data pins differ from the LCD1 data pins
(REG[0104h] bits 1-0 = 10b), these bits are ignored.

Table 9-35: LCD?2 Parallel Command/Parameter Pin Mapping

REG[018Ch] bits 5-4 Command/Parameter Pin Mapping

00b (default) FPDAT[15:0]

01b FPDAT[17:10],[8:1]

10b FPDAT[17:13],[11:1]

11b Reserved
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bits 3-0 LCD2 Parallel Data Format bits [3:0]
These bits determine the LCD?2 parallel data format. When the LCD2 data pins differ from
the LCD1 data pins (REG[0104h] bits 1-0 = 10b), these bits should be set for an 8-bit bus
width.
Table 9-36: LCD2 Parallel Data Format Selection
i LCD2 Parallel Data Format
REG[018Ch] bits 3-0 -
Data Bus Width Frame Transfer Data Format
0000b (1R§/E|: /3;?;20
&bt RGB = 4:4:4
0001b (3 cycles / 2 pixels)
. RGB = 8:8:8
0010b 16-bit (3 cycles / 2 pixels)
. RGB = 8:8:8
0011b 8-bit (3 cycles / pixel)
0100b 24-bit RGB = 8:8:8
(1 cycle / pixel)
RGB =4:4:4
0101b .
1 cycle / pixel
1ot ( RGyB 5?6'5 )
0110p (1 cycle / pixel)
0111b 18-bit RGB = 6:6:6
(1 cycle / pixel)
. RGB = 5:6:5
oob 8-bit (2 cycles / pixel)
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REG[0190h] LCD2 VSYNC Output Register
Default = 0000_0101h Read/Write
n/a
31 | 30 | 29 | 28 | 27 | 26 | 25 | 24
n/a
23 | 22 | 21 | 20 | 19 | 18 | 17 | 16
LCD2 VSYNC Width bits 7-0
15 | 14 | 13 | 12 | 11 | 10 | 9 | 8
LCD2 VSYNC Position bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
bits 15-8 LCD2 VSYNC Width bits [7:0]
These bits are only used when FPVS2 (LCD2 VSYNC) is configured as an output,
REGJ[018Ch] bit 15 = 1b. These bits determine the width of VSYNC for LCD2, in PCLKs.
REG[0190h] bits 15-8 = LCD2 VSYNC Width + 2
Note
These bits must not be set to 00h.
bits 7-0 LCD2 VSYNC Position bits [7:0]
These bits are used only when FPVS2 (LCD2 VSYNC) is configured as an output,
REGJ[018Ch] bit 15 = 1b. These bits determine the position of VSYNC for LCD2, in
PCLKs.
REG[0190h] bits 7-0 = (LCD2 VSYNC Position - 10) + 2
Note
These bits must not be set to 00h.
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9.4.8 TV-Out Interface Configuration Registers

REG[0200h] TV-Out Interface Clock Setting Register
Default = 0000_0020h Read/Write
n/a
31 | 30 | 29 | 28 | 27 26 | 25 | 24
n/a
23 | 22 21 | 20 | 19 18 | 17 | 16
n/a Reserved TV-Out Clock Divide Select bits 2-0
15 14 13 12 1 10 9 | 8
RGB Output Dat ) TV-Out TE Input TV-Out Intert )
GTy:))eugglecf a | yuv Output Data Type Select bits 1-0 OEunabIenpu Reserved P%us SneFec?ce TV-Out Interface Type Select bits 1-0
7 6 | 5 4 3 2 1 | 0
bits 13-11 Reserved
The default value for these bits is 000b.
bits 10-8 TV-Out Clock Divide Select bits [2:0]

These bits select the divide ratio for the TV-Out clock. The clock source for the TV-Out
clock is selected by the TV-Out Clock Source Select bits, REG[0028h] bits 5-4. For more
information on the clock structure, see Section 8, “Clocks” on page 88.

Table 9-37: TV-Out Clock Divide Ratio Selection

REG[0200h] bits 10-8 TV-Out Clock Divide Ratio REG[0200h] bits 10-8 TV-Out Clock Divide Ratio
000b 1:1 100b 8:1
001b 2:1 101b 10:1
010b 4:1 110b 12:1
011b 6:1 111b 14:1
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Note

1. When the TV-Out interface type is configured for parallel interface (REG[0200h]
bits 1-0 = 10b), the following formula must be valid.
TV-Out Clock Frequency < System Clock Frequency =+ 2.
2. When the TV-Out interface type is configured for parallel interface (REG[0200h]
bits 1-0 = 10b), the TV-Out Clock frequency cannot be lower than the SYSCLK
frequency + 32.
3. When the TV-Out interface type is configured for HSYNC & FIELD or ITU-R

BT656 (REG[0200h] bits 1-0 = 01b or 11b) , the TV-Out clock source must be set
to either CLKI or OSCI/OSCO (REG[0028h] bits 5-4 = 00b or 01b). Additionally,
27MHz must be input to CLKI or OSCI/OSCO, and the TV-Out Clock Divide must

be set to 2:1 (REG[0200h] bits 10-8 = 001b).

Table 9-38: TV-Out Clock Selection

bit 7

REG[0200h] bits 1-0 TV-Clock REG[0200h] bits 10-8 TV-Clock Frequency | TVCLK pin | Required System
Source (Internal) Frequency | Clock Frequency
01b CLKI or OSCI
>
(HSYNC & FIELD) (27MHz) 001b 13.5 MHz 27 MHz 2 40MHz
Source Clock + TV-
100 CLKI or OSCl or 000b - 111b Clock Divide Ratio Note 4 > 40MHz
(Parallel) PLL
(Note 4)
11b CLKI or OSCI
>
(ITU-R BT656) (27MHz) 001b 13.56 MHz 27 MHz > 40MHz
Note

4. The cycle time for writing 1 byte is 2 x (internal TV-Clock period).

RGB Output Data Type Select
These bits are for the parallel TV-Out interface type only (REG[0200h] bits 1-0 =

10b). These bits determine the RGB format of the TV-Out data output.

When this bit = Ob, the TV-Out data output is RGB 5:6:5. (1 pixel / 2 cycles)
When this bit = 1b, the TV-Out data output is RGB 8:8:8. (1 pixel / 3 cycles)
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bits 6-5 YUYV Output Data Type Select bits [1:0]
These bits specify whether an UV offset is applied to the output data.

Table 9-39: YUV Output Data Type Selection

REG[0200h] bits 6-5 Data Mode Output Data Range
0<Y<255
00b YUV Offset 0suU<255
0<V<255
16 <Y <235
01b (default) YCbCr Offset 16 <U <240
16 <V <240
0<Y<255
10b YUV -128 <U <127
-128 <V <127
16 <Y <235
11b YCbCr 112U <112
-112<V <112
Note

When the TV-Out interface type is configured for ITU-R BT656 interface (REG[0200h]
bits 1-0 = 11b), these bits must be set to 01b. (YCbCr Offset)

bit 4 TV-Out TE Input Enable
These bits are for the parallel TV-Out interface type only (REG[0200h] bits 1-0 = 10b).
This bit allows the transfer of a frame of data synced to an external TE input (TVTE).
When this bit = Ob, the TV-Out data output is independent of an external TE input.
When this bit = 1b, the TV-Out data output is synchronous with an external TE input.

Note
1. The TE signal period must be longer than the time it takes to transfer a frame of
data. If the TE period is shorter than the time it takes to transfer a complete frame to
the panel, the current frame transfer is interrupted at the next TE falling edge.
2. TV-Out command read/write cycles are not supported in TE input mode. Therefore,
this bit must be set to Ob before initiating TV-Out command read/write cycles using
REG[0228h].

bit 3 Reserved
The default value for this bit is Ob.
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bit 2 TV-Out Interface Pins Select
This bit selects which pins are used for the TV-Out interface. Note that the pins used varies
according to the TV-Out Interface Type that is selected (see REG[0200h] bits 1-0).

Table 9-40: TV-Output Interface Pin Usage Summary

REG[0200h] bits 1-0 REG[0200h] bit 2 TV-Out Interface Pins

Ob use GPIOPO to GPIOP10

o1b 1b use GPIOH2 to GPIOH12
Ob use GPIOPO to GPIOP12

100 1b use GPIOHO to GPIOH12

11b Ob use GPIOPO to GPIOP7, GPIOP10
1b use GPIOH2 to GPIOH9, GPIOH12

Note

This bit should be configured such that the TV-Out interface does not use the same pins
as the LCD2 parallel interface (see REG[0104h] bit 2). For a summary of the possible
LCD and TV-Out interface modes, see Section 4.6, “LCD and TV-out Interface Pin
Mapping” on page 34.

bits 1-0 TV-Out Interface Type Select bits [1:0]
These bits determine the TV-Out interface type. When these bits are set to 00b, TV-Out
Interface is not used and the pins can be used as GPIO pins.

Table 9-41: TV-Out Interface Selection

REG[0200h] bits 1-0 TV-Out Interface Type Output Format
00b TV-Out Interface is not used —
01b HSYNC & FIELD Interface YcbCr 4:2:2/ YUV 4:2:2
10b Parallel Interface (MPU Interface) RGB 5:6:5/ RGB 8:8:8
11b ITU-R BT656 Interface YCbCr 4:2:2
Note

When the TV-out interface type is set for HSYNC & FIELD (bits = 01b) or ITU-R
BT656 (bits = 11b), the interface must be set to “TV-Out interface is not used” (bits =
00b) before switching to another TV-Out interface type.
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REG[0204h] TV-Out Horizontal Total Register

Default = 0000_0000h Read/Write
n/a
31 | 30 | 29 | 28 | 27 | 26 25 | 24
n/a
23 | 22 | 21 | 20 | 19 | 18 17 | 16
n/a TV-Out Horizontal Total bits 9-8
15 | 14 | 13 | 12 | 11 | 10 9 | 8
TV-Out Horizontal Total bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
bits 9-0 TV-Out Horizontal Total bits [9:0]
These bits are for the HSYNC & FIELD and ITU-R BT656 TV-Out interfaces only
(REG[0200h] bits 1-0 = 01b or 11b). These bits specify the Horizontal Total Period for
TV-Out, in 2 TV-CLOCK resolution.
REG[0204h] bits 9-0 = (Horizontal Total in TV-CLOCKS +2) - 1
Note
The following formulae must be valid.
HT > HDP + HNDP
10 < (REG[0204h] bits 9-0) <1023
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REG[0208h] TV-Out Horizontal Display Period Register
Default = 0000_0000h Read/Write
n/a
31 | 30 | 29 | 28 | 27 | 26 | 25 | 24
n/a
23 | 22 | 21 | 20 | 19 | 18 | 17 16
n/a TV-Out HDP bit 8
15 | 14 | 13 | 12 | 11 | 10 | 9 8
TV-Out Horizontal Display Period bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0

bits 8-0 TV-Out Horizontal Display Period bits [8:0]
For the HSYNC & FIELD and ITU-R BT656 TV-Out interfaces (REG[0200h ] bits 1-0 =
01b or 11b), these bits specify the Horizontal Display Period for TV-Out, in 4 TV-CLOCK
resolution. The Horizontal Display Period must be less than the Horizontal Total to allow
for a sufficient Horizontal Non-Display Period.
REG[0208h] bits 8-0 = (Horizontal Display Period in TV-CLOCKSs + 4) - 1

For the Parallel TV-Out interface (REG[0200h] bits 1-0 = 10b), these bits specify the
Horizontal Display Period for TV-Out, in 2 pixel resolution.
REG[0208h] bits 8-0 = (Horizontal Display Period in pixels + 2) - 1

Note
1. These bits must be programmed such that the following formula is valid.
REG[0208h] bits 8-0 >0
2. For the Parallel TV-Out interface (REG[0200h] bits 1-0 = 10b), the following
formula must be valid.
HDP x VDP > 128 pixels
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REG[020Ch] TV-Out Horizontal Display Period Start Position Register
Default = 0000_0000h Read/Write
n/a
31 | 30 | 29 | 28 | 27 | 26 25 | 24
n/a
23 | 22 | 21 | 20 | 19 | 18 17 | 16
e TV-Out Horizon_tgl Dis_play Period Start
Position bits 9-8
15 | 14 | 13 | 12 | 11 | 10 9 | 8
TV-Out Horizontal Display Period Start Position bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
bits 9-0 TV-Out Horizontal Display Period Start Position bits [9:0]

These bits are for the HSYNC & FIELD and ITU-R BT656 TV-Out interfaces only
(REG[0200h] bits 1-0 = 01b or 11b). These bits specify the Horizontal Display Period

Start Position for TV-Out , in 2 TV-CLOCK resolution.

REG[020Ch] bits 9-0 = (Horizontal Display Period Start Position in CLOCKSs - 18) + 2

Note

These bits must be programmed such that the following formula is valid.

REG[020Ch] bits 9-0 < 3F2h

REG[0210h] TV-Out Horizontal Pulse (HSYNC) Width Register
Default = 0000_0000h Read/Write
n/a
31 | 30 | 29 | 28 | 27 | 26 | 25 | 24
n/a
23 | 22 | 21 | 20 | 19 | 18 | 17 | 16
n/a
15 14 | 13 | 12 | 11 | 10 | 9 | 8
n/a TV-Out Horizontal Pulse (HSYNC) Width bits 6-0
7 6 | 5 | 4 | 3 | 2 | 1 | 0
bits 6-0 TV-Out Horizontal Pulse (HSYNC) Width bits [6:0]

These bits are for the HSYNC & FIELD TV-Out interface only (REG[0200h] bits 1-0 =
01b). These bits specify the width of the horizontal sync signal for TV-Out, in 2

TV-CLOCK resolution.

REG[0210h] bits 6-0 = (HSYNC width in CLOCKs +2) - 1

REG[0214h] is Reserved

This register is Reserved and should not be written.
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REG[0218h] TV-Out Vertical Total Register
Default = 0000_0000h Read/Write
n/a
31 | 30 | 29 | 28 | 27 | 26 25 | 24
n/a
23 | 22 | 21 | 20 | 19 | 18 17 | 16
n/a TV-Out Vertical Total bits 9-8
15 | 14 | 13 | 12 | 11 | 10 9 | 8
TV-Out Vertical Total bits 7-0
7 | 6 | 5 | 4 | 3 | 2 1 | 0
bits 9-0 TV-Out Vertical Total bits [9:0]

These bits are for the HSYNC & FIELD and ITU-R BT656 TV-Out interfaces only
(REG[0200h] bits 1-0 = 01b or 11b). These bits specify the Vertical Total period for TV-
Out, in 1 line resolution. The Vertical Total is the sum of the Vertical Display Period and
the Vertical Non-Display Period.

REG[00218h] bits 9-0 = Vertical Total in lines - 1

Note
These bits must be programmed such that the following formula is valid.
REG[0218h] bits 9-0 < 3FFh

REG[021Ch] TV-Out Vertical Display Period Register
Default = 0000_0000h Read/Write
n/a
31 | 30 | 29 | 28 | 27 | 26 25 | 24
n/a
23 | 22 | 21 | 20 | 19 | 18 17 | 16
A TV-Out Vertkl)ci:tzl Sl))_lgplay Period
15 | 14 | 13 | 12 | 11 | 10 9 | 8
TV-Out Vertical Display Period bits 7-0
7 | 6 | 5 | 4 | 3 | 2 1 | 0
bits 9-0 Vertical Display Period bits [9:0]

These bits specify the Vertical Display period for TV-Out , in 1 line resolution. The
Vertical Display Period must be less than the Vertical Total to allow for a sufficient
Vertical Non-Display Period.

REG[021Ch] bits 9-0 = Vertical Display Period in lines - 1

Note
For the Parallel TV-Out interface (REG[0200h] bits 1-0 = 10b), the following formula
must be valid.
HDP x VDP > 128 pixels
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REG[0220h] TV-Out Vertical Display Period Start Position Register
Default = 0000_0000h Read/Write
n/a
31 | 30 | 29 | 28 | 27 | 26 25 | 24
n/a
23 | 22 | 21 | 20 | 19 | 18 17 | 16
TV-Out Vertical Display Period Start
e Position bits 9-8
15 | 14 | 13 | 12 | 11 | 10 9 | 8
TV-Out Vertical Display Period Start Position bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
bits 9-0 TV-Out Vertical Display Period Start Position bits [9:0]

These bits are for the HSYNC & FIELD and ITU-R BT656 interfaces only (REG[0200h]
bits 1-0 = 01b or 11b). These bits specify the Vertical Display Period Start Position for
TV-Out , in 1 line resolution.

REG[0220h] bits 9-0 = Vertical Display Start Position - 2

Note
These bits must be programmed such that the following formula is valid.
REG[0220h] bits 9-0 < 3FFh

REG[0224h] TV-Out FIELD Toggle Position Register
Default = 0000_0000h Read/Write
n/a
31 | 30 | 29 | 28 | 27 | 26 25 | 24
n/a
23 | 22 | 21 | 20 | 19 | 18 17 | 16
B TV-Out FIEIk_)Ii?S'I;ggIe Position
15 | 14 | 13 | 12 | 11 | 10 9 | 8
TV-Out FIELD Toggle Position bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
bits 9-0 TV-Out FIELD Toggle Position bits [9:0]

These bits are for the HSYNC & FIELD and ITU-R BT656 TV-Out interfaces only
(REG[0200h] bits 1-0 =01b or 11b). These bits specify the position of the TVFIELD
signal toggle position for TV-Out, in 1 line resolution.
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REG[0228h] TV-Out Data Port Register (AID)
Default = 0000_0000h: Address auto increment disable Read/Write
n/a
31 | 30 | 29 | 28 | 27 26 25 | 24
n/a
23 | 22 | 21 | 20 | 19 18 17 16
TV-Out TVDC TV-OutCommand | TV-Out Command
e Level Select R/W Cycle Access Start
15 | 14 | 13 | 12 | 11 10 9 8
TV-Out Command Port bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
bit 10 TV-Out TVDC Level Select
This bit is for the Parallel TV-Out interface only (REG[0200h] bits 1-0 = 10b). This bit
selects the state of the TVDC pin when a write is done with the TV-Out interface.
When this bit = Ob, the TVDC pin is Low.
When this bit = 1b, the TVDC pin is High.
bit 9 TV-Out Command Read/Write Cycle

bit 8

This bit is for the Parallel TV-Out interface only (REG[0200h] bits 1-0 = 10b). This bit
determines whether a command read or write operation takes place.

When this bit = Ob, a write operation takes place. (default)

When this bit = 1b, a read operation takes place.

TV-Out Command Access Start

This bit is for the Parallel TV-Out interface only (REG[0200h] bits 1-0 = 10b). This bit is
available when TV-Out is selected as a Display Output Port (REG[0604h] bits 15-12 =
0100b or 1011b). This bit starts an 8-bit data access to/from the parallel TV-Out interface
device according to the setting of the TV-Out Command Read/Write Cycle bit (see
REG[0228h] bit 9).

For write operations (REG[0228h] bit 9 = Ob), the data can be written to the TV-Out Com-
mand Port (see REG[0228h] bits 7-0) simultaneous to the writing of this bit. This bit is
automatically reset to Ob when the write access completes. Once this bit returns a Ob, the
next write operation can be started.

For read operations (REG[0228h] bit 9 = 1b), write a 1b to this bit. The data can be read
from the TV-Out Command Port (see REG[0228h] bits 7-0) once this bit returns a Ob.

Note
TV-Out TE input must be disabled (REG[0200h] bit 4 = Ob) before a TV-Out command

access 1s started.
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bits 7-0

TV-Out Command Port bits [7:0]
These bits are for the Parallel TV-Out interface only (REG[0200h] bits 1-0 = 10b). These
bits are the Data Port for the parallel TV-Out interface.

For write operations (REG[0228h] bit 9 = Ob), the TV-Out Command Access Start bit can
be set to 1b (see REG[0228h] bit 8) simultaneous to the writing of these bits.

For read operations (REG[0228h] bit 9 = 1b), the valid data can be read once the TV-Out
Command Access Start bit reads a Ob (REG[0228h] bit 8 = Ob).

REG[022Ch] TV-Out Interface Frame Transfer Register (AID)

Default = 0000_0000h: Address auto increment disable Read/Write
n/a
31 | 30 | 29 | 28 | 27 | 26 | 25 | 24
n/a
23 | 22 | 21 | 20 | 19 | 18 | 17 | 16
n/a
15 | 14 | 13 12 11 10 9 8
n/a Tvs—iiltjltjén(tgga)lce n/a FL_\r/r;ce)l'Jl'tr::;?er TVA(Stuot 'I:r:fr;fzce -L\:a?nlg 'll'nrtaenrﬁgf
Trigger Select Transfer Enable Trigger
7 | 6 | 5 4 3 2 1 0
bit 4 TV-Out Interface Status (Read Only)
This bit is for the Parallel TV-Out interface only (REG[0200h] bits 1-0 = 10b). This bit
indicates the status of the parallel TV-Out interface. This bit should be read to confirm that
the parallel TV-Out interface is not busy before transmitting data.
When this bit = Ob, the parallel TV-Out interface is not busy (or ready).
When this bit = 1b, the parallel TV-Out interface is busy.
bit 2 TV-Out Interface Auto Frame Transfer Trigger Select
This bit is for the Parallel TV-Out interface only (REG[0200h] bits 1-0 = 10b). This bit
selects the trigger method used when Auto Frame Transfers are enabled, REG[022Ch] bit
1=1b.
When this bit = Ob, auto frame transfers are synchronized with the Main Memory Write
Path write end.
When this bit = 1b, auto frame transfers are synchronized with the Sub Memory Write
Path write end.
bit 1 TV-Out Interface Auto Frame Transfer Enable
This bit is for the Parallel TV-Out interface only (REG[0200h] bits 1-0 = 10b). This bit
controls automatic frame transfers of one frame of display memory to the TV-Out
interface. Frame transfers are triggered and synchronized with the DRAM write end (see
REG[022Ch] bit 2).
When this bit = Ob, auto frame transfer is disabled.
When this bit = 1b, auto frame transfer is enabled.
When this bit = 1b, the TV-Out Interface Status bit (REG[022Ch] bit 4) is always busy.
When busy, command/parameter and frame transfers cannot be sent manually. This bit
should be disabled before Host/Video input is disabled.
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bit 0

TV-Out Interface Frame Transfer Trigger

This bit is for the Parallel TV-Out interface only (REG[0200h] bits 1-0 = 10b). This bit is
the trigger to transfer 1 frame of data to the TV-Out interface.

When this bit is set to 1b and the TV-Out interface is busy (REG[022Ch] bit 4 = Ob), the
frame transfer request is ignored. Once the TV-Out interface is no longer busy, this bit is
cleared without transferring any data.

When this bit is set to 1b and the TV-Out interface status is not busy (REG[022Ch] bit 4 =
0b), 1 frame of data is transferred to the TV-Out interface. When the data transfer is
finished, this bit is cleared automatically.

Note
When auto frame transfer is enabled (REG[022Ch] bit 1 = 1b), this bit indicates the sta-
tus of the auto frame transfer.
‘When this bit = Ob, the auto frame transfer is inactive.
When this bit = 1b, the auto frame transfer is active.

REG[0230h] TV-Out Blank Data Register
Default = 0000_8010h Read/Write
n/a
31 | 30 | 29 | 28 | 27 | 26 | 25 | 24
n/a
23 | 22 | 21 | 20 | 19 | 18 | 17 | 16
TV-Out Blank CbCr Data bits 7-0
15 | 14 | 13 | 12 | 11 | 10 | 9 | 8
TV-Out Blank Y Data bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
bits 15-8 TV-Out Blank CbCr Data bits [7:0]
These bits are for the HSYNC & FIELD and ITU-R BT656 interfaces only (REG[0200h]
bits 1-0 = 01b or 11b). These bits specify the CbCr data during blank period.
bits 7-0 TV-Out Blank Y Data bits [7:0]
These bits are for the HSYNC & FIELD and ITU-R BT656 interfaces only (REG[0200h]
bits 1-0 = 01b or 11b). These bits specify the Y data during blank period.
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9.4.9 GPIO Registers

Note
The GPIO registers are asynchronous.

REG[0300h] GPIOP Configuration Register
Default = 0000_0000h Read/Write
n/a
31 30 29 28 27 26 25 24
n/a
23 22 21 20 19 18 17 16
n/a GPIOP14 Config | GPIOP13 Config | GPIOP12 Config | GPIOP11 Config | GPIOP10 Config GPIOP9 Config GPIOP8 Config
15 14 13 12 11 10 9 8
GPIOP7 Config | GPIOP6 Config | GPIOPS Config | GPIOP4 Config | GPIOP3 Config | GPIOP2 Config | GPIOP1 Config | GPIOPO Config
7 6 5 4 3 2 1 0
bits 14-0 GPIOP[14:0] Configuration

These bits configure each individual GPIOP pin between an input or an output.
When this bit = Ob, the corresponding GPIOP pin is configured as an input pin. (default)
When this bit = 1b, the corresponding GPIOP pin is configured as an output pin.

REG[0304h] GPIOH Configuration Register 0
Default = 0000_0000h Read/Write
n/a
31 30 29 28 27 26 25 24
n/a
23 22 21 20 19 18 17 16
GPIOH15 Config | GPIOH14 Config | GPIOH13 Config | GPIOH12 Config | GPIOH11 Config | GPIOH10 Config | GPIOH9 Config | GPIOHS8 Config
15 14 13 12 11 10 9 8
GPIOH7 Config | GPIOHS6 Config | GPIOH5 Config | GPIOH4 Config | GPIOH3 Config | GPIOH2 Config | GPIOH1 Config | GPIOHO Config
7 6 5 4 3 2 1 0
REG[0308h] GPIOH Configuration Register 1
Default = 0000_0000h Read/Write
n/a
31 30 29 28 | 27 26 25 24
n/a
23 22 21 20 | 19 18 17 16
n/a
15 14 13 12 11 10 9 8
GPIOH23 Config | GPIOH22 Config | GPIOH21 Config | GPIOH20 Config | GPIOH19 Config | GPIOH18 Config | GPIOH17 Config | GPIOH16 Config
7 6 5 4 3 2 1 0

REG[0308h] bits 7-0

REGJ[0304h] bits 15-0 GPIOH [23:0] Configuration

These bits configure each individual GPIOH pin between an input or an output.
When this bit = Ob, the corresponding GPIOH pin is configured as an input pin. (default)
When this bit = 1b, the corresponding GPIOH pin is configured as an output pin.
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REG[030Ch] GPIOP Input Enable Register
Default = 0000_0000h Read/Write
n/a
31 30 29 28 27 26 25 | 24
n/a
23 22 21 20 19 18 17 16
B GPIOP14 Input GPIOP13 Input GPIOP12 Input GPIOP11 Input GPIOP10 Input GPIOP9 Input GPIOPS8 Input
Enable Enable Enable Enable Enable Enable Enable
15 14 13 12 11 10 9 8
GPIOP7 Input GPIOP6 Input GPIOP5 Input GPIOP4 Input GPIOPS3 Input GPIOP2 Input GPIOP1 Input GPIOPO Input
Enable Enable Enable Enable Enable Enable Enable Enable
7 6 5 4 3 2 1 0
bits 14-0 GPIOP[14:0] Input Enable

Theses bits enable the input function of each individual GPIOP pin. They must be changed
to 1b after power-on/reset to enable the input function of the corresponding GPIOP pin.
When this bit = Ob, the input function for the corresponding GPIOP pin is disabled.
(default)

When this bit = 1b, the input function for the corresponding GPIOP pin is enabled.
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REG[0310h] GPIOH Input Enable Register 0
Default = 0000_0000h Read/Write
n/a
31 | 30 | 29 | 28 27 26 25 | 24
n/a
23 22 21 20 19 18 17 16
GPIOH15 Input GPIOH14 Input GPIOH13 Input GPIOH12 Input GPIOH11 Input GPIOH10 Input GPIOH9 Input GPIOHS Input
Enable Enable Enable Enable Enable Enable Enable Enable
15 14 13 12 11 10 9 8
GPIOH7 Input GPIOHS6 Input GPIOHS5 Input GPIOH4 Input GPIOHS Input GPIOH2 Input GPIOH1 Input GPIOHO Input
Enable Enable Enable Enable Enable Enable Enable Enable
7 6 5 4 3 2 1 0
REG[0314h] GPIOH Input Enable Register 1
Default = 0000_0000h Read/Write
n/a
31 | 30 | 29 | 28 | 27 | 26 | 25 | 24
n/a
23 | 22 | 21 | 20 | 19 | 18 | 17 | 16
n/a
15 14 13 12 11 10 9 8
GPIOH23 Input GPIOH22 Input GPIOH21 Input GPIOH20 Input GPIOH19 Input GPIOH18 Input GPIOH17 Input GPIOH16 Input
Enable Enable Enable Enable Enable Enable Enable Enable
7 6 5 4 3 2 1 0

REGJ[0314h] bits 7-0

REGJ[0310h] bits 15-0 GPIOH[23:0] Input Enable
Theses bits enable the input function of each individual GPIOH pin. They must be
changed to 1b after power-on/reset to enable the input function of the corresponding
GPIOH pin.
When this bit = Ob, the input function for the corresponding GPIOH pin is disabled.
(default)
When this bit = 1b, the input function for the corresponding GPIOH pin is enabled.
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REG[0318h] GPIOP Pull-Up/Down Control Register
Default = 0000_7FFFh Read/Write
n/a
31 | 30 29 28 | 27 26 25 24
n/a
23 22 21 20 19 18 17 16
e GPIOP14 GPIOP13 GPIOP12 GPIOP11 GPIOP10 GPIOP9 GPIOP8
Pull-down Control | Pull-down Control | Pull-down Control Pull-up Control Pull-down Control | Pull-down Control | Pull-down Control
15 14 13 12 11 10 9 8
GPIOP7 GPIOP6 GPIOP5 GPIOP4 GPIOP3 GPIOP2 GPIOP1 GPIOPO
Pull-down Control | Pull-down Control | Pull-down Control | Pull-down Control | Pull-down Control | Pull-down Control | Pull-down Control | Pull-down Control
7 6 5 4 3 2 1 0
bits 14-0 GPIOP[14:0] Pull-up/down Control

All GPIOP pins have internal pull-up/down resistors. These bits control the state of the
pull-up/down resistor for each GPIOP pin.
When this bit = Ob, the pull-up/down resistor for the associated GPIOP pin is inactive.
When this bit = 1b, the pull-up/down resistor for the associated GPIOP pin is active

regardless of the pin direction (input/output).

REG[031Ch] GPIOH Pull-Up/Down Control Register 0
Default = 0000_FFFFh Read/Write
n/a
31 30 29 28 | 27 26 25 24
n/a
23 22 21 20 19 18 17 16
GPIOH15 GPIOH14 GPIOH13 GPIOH12 GPIOH11 GPIOH10 GPIOH9 GPIOH8
Pull-down Control | Pull-down Control | Pull-down Control | Pull-down Control | Pull-down Control | Pull-down Control | Pull-down Control | Pull-down Control
15 14 13 12 11 10 9 8
GPIOH7 GPIOH6 GPIOH5 GPIOH4 GPIOH3 GPIOH2 GPIOH1 GPIOHO
Pull-down Control | Pull-down Control | Pull-down Control | Pull-down Control | Pull-down Control | Pull-down Control | Pull-up Control | Pull-down Control
7 6 5 4 3 2 1 0
REG[0320h] GPIOH Pull-Up/Down Control Register 1
Default = 0000_00FFh Read/Write
n/a
31 30 29 28 | 27 26 25 24
n/a
23 22 21 20 | 19 18 17 16
n/a
15 14 13 12 11 10 9 8
GPIOH23 GPIOH22 GPIOH21 GPIOH20 GPIOH19 GPIOH18 GPIOH17 GPIOH16
Pull-up Control | Pull-down Control | Pull-down Control | Pull-down Control | Pull-down Control | Pull-down Control | Pull-down Control | Pull-down Control
7 6 5 4 3 2 1 0

REG[0320h] bits 7-0
REGI[031Ch] bits 15-0 GPIOH[23:0] Pull-Up/down Control
All GPIOH pins have internal pull-up/down resistors. These bits control the state of the
pull-up/down resistor for each GPIOH pin.
When this bit = Ob, the pull-up/down resistor for the associated GPIOH pin is inactive.
When this bit = 1b, the pull-up/down resistor for the associated GPIOH pin is active

regardless of the pin direction (input/output).
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REG[0324h] GPIOP Status Register
Default = 0000_0000h Read/Write
n/a
31 30 | 29 | 28 27 26 25 | 24
n/a
23 22 21 20 19 18 17 16
n/a GPIOP14 Status | GPIOP13 Status | GPIOP12 Status | GPIOP11 Status | GPIOP10 Status GPIOP9 Status GPIOPS8 Status
15 14 13 12 11 10 9 8
GPIOP?7 Status GPIOP6 Status GPIOPS5 Status GPIOP4 Status GPIOP3 Status GPIOP2 Status GPIOP1 Status GPIOPO Status
7 6 5 4 3 2 1 0
bits 14-0 GPIOP[14:0] Status

When GPIOPx is configured as an output (see REG[0300h]), writing a 1b to these bits
drives GPIOPx high and writing a Ob to these bits drives GPIOPx low.
When GPIOPx is configured as an input (see REG[0300h]), a read from these bits returns

the status of GPIOPx.
REG[0328h] GPIOH Status Register 0
Default = 0000_0000h Read/Write
n/a
31 30 29 28 27 26 25 24
n/a
23 22 21 20 19 18 17 16
GPIOH15 Status | GPIOH14 Status | GPIOH13 Status | GPIOH12 Status | GPIOH11 Status | GPIOH10 Status | GPIOH9 Status | GPIOHS Status
15 14 13 12 1 10 9 8
GPIOH7 Status | GPIOH6 Status | GPIOH5 Status | GPIOH4 Status | GPIOH3 Status | GPIOH2 Status | GPIOH1 Status | GPIOHO Status
7 6 5 4 3 2 1 0
REG[032Ch] GPIOH Status Register 1
Default = 0000_0000h Read/Write
n/a
31 30 29 28 | 27 26 25 24
n/a
23 22 21 20 | 19 18 17 16
n/a
15 14 13 12 11 10 9 8
GPIOH23 Status | GPIOH22 Status | GPIOH21 Status | GPIOH20 Status | GPIOH19 Status | GPIOH18 Status | GPIOH17 Status | GPIOH16 Status
7 6 5 4 3 2 1 0

REG[032Ch] bits 7-0

REG[0328h] bits 15-0

GPIOH]23:0] Status

When GPIOHXx is configured as an output (see REG[0304h] ~ REG[0308h]), writing a 1b
to these bits drives GPIOHx high and writing a Ob to these bits drives GPIOHx low.
When GPIOHX is configured as an input (see REG[0304h] ~ REG[0308h]), a read from
these bits returns the status of GPIOHx.
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REG[0330h] GPIOP Positive Edge Interrupt Trigger Register
Default = 0000_0000h Read/Write
n/a
31 30 29 28 | 27 26 25 24
n/a
23 22 21 20 19 18 17 16
B GPIOP14 F_’ositive GPIOP13 E’ositive GPIOP12 E’ositive GPIOP11 E’ositive GPIOP10 F_’ositive GPIOP9 Rositive GPIOP8 Eositive
Edge Trigger Edge Trigger Edge Trigger Edge Trigger Edge Trigger Edge Trigger Edge Trigger
15 14 13 12 11 10 9 8
GPIOP7 Positive | GPIOP6 Positive | GPIOP5 Positive | GPIOP4 Positive | GPIOP3 Positive | GPIOP2 Positive | GPIOP1 Positive | GPIOPO Positive
Edge Trigger Edge Trigger Edge Trigger Edge Trigger Edge Trigger Edge Trigger Edge Trigger Edge Trigger
7 6 5 4 3 2 1 0
bits 14-0 GPIOP[14:0] Positive Edge Trigger

These bits determine whether the corresponding GPIOP interrupt (see REG[0348h]) is

triggered on the positive edge (when the GPIOPx pin changes from 0 to 1).

When this bit = Ob, the corresponding GPIOP interrupt is not triggered on the positive
edge.
When this bit = 1b, the corresponding GPIOP interrupt is triggered on the positive edge.
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REG[0334h] GPIOH Positive Edge Interrupt Trigger Register 0
Default = 0000_0000h Read/Write
n/a
31 30 29 28 | 27 26 25 24
n/a
23 22 21 20 19 18 17 16
GPIOH15 Positive | GPIOH14 Positive | GPIOH13 Positive | GPIOH12 Positive | GPIOH11 Positive | GPIOH10 Positive | GPIOH9 Positive | GPIOHS8 Positive
Edge Trigger Edge Trigger Edge Trigger Edge Trigger Edge Trigger Edge Trigger Edge Trigger Edge Trigger
15 14 13 12 11 10 9 8
GPIOH7 Positive | GPIOH6 Positive | GPIOH5 Positive | GPIOH4 Positive | GPIOH3 Positive | GPIOH2 Positive | GPIOH1 Positive | GPIOHO Positive
Edge Trigger Edge Trigger Edge Trigger Edge Trigger Edge Trigger Edge Trigger Edge Trigger Edge Trigger
7 6 5 4 3 2 1 0
REG[0338h] GPIOH Positive Edge Interrupt Trigger Register 1
Default = 0000_0000h Read/Write
n/a
31 30 29 28 | 27 26 25 24
n/a
23 22 21 20 | 19 18 17 16
n/a
15 14 13 12 11 10 9 8
GPIOH23 Positive | GPIOH22 Positive | GPIOH21 Positive | GPIOH20 Positive | GPIOH19 Positive | GPIOH18 Positive | GPIOH17 Positive | GPIOH16 Positive
Edge Trigger Edge Trigger Edge Trigger Edge Trigger Edge Trigger Edge Trigger Edge Trigger Edge Trigger
7 6 5 4 3 2 1 0

REGJ[0338h] bits 7-0

REG[0334h] bits 15-0 GPIOH][23:0] Positive Edge Trigger
These bits determine whether the corresponding GPIOH interrupt (see REG[034Ch] ~
REG[0350h]) is triggered on the positive edge (when the GPIOHX pin changes from O to
1).
When this bit = Ob, the corresponding GPIOH interrupt is not triggered on the positive
edge.
When this bit = 1b, the corresponding GPIOH interrupt is triggered on the positive edge.
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REG[033Ch] GPIOP Negative Edge Interrupt Trigger Register
Default = 0000_0000h Read/Write
n/a
31 30 | 29 | 28 | 27 | 26 25 | 24
n/a
23 22 21 20 19 18 17 16
n/a Necgi_la_litl'i\(/)epégge Ne(;:t;\?epégge Neg;;\?epégge Ne(;;;eepélige Neg;?sepégge GpEldO;eg'l[\‘riZ%aetirve G?S;B#%%a;irve
rigger Trigger Trigger Trigger Trigger
15 14 13 12 11 10 9 8
GPIOP7 Negative | GPIOP6 Negative | GPIOP5 Negative | GPIOP4 Negative | GPIOP3 Negative | GPIOP2 Negative | GPIOP1 Negative | GPIOPO Negative
Edge Trigger Edge Trigger Edge Trigger Edge Trigger Edge Trigger Edge Trigger Edge Trigger Edge Trigger
7 6 5 4 3 2 1 0
bits 14-0 GPIOP[14:0] Negative Edge Trigger

These bits determine whether the corresponding GPIOP interrupt (see REG[0348h]) is
triggered on the negative edge (when the GPIOPx pin changes from 1 to 0).

When this bit = Ob, the corresponding GPIOP interrupt is not triggered on the negative
edge.

When this bit = 1b, the corresponding GPIOP interrupt is triggered on the negative edge.
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REG[0340h] GPIOH Negative Edge Interrupt Trigger Register 0

Default = 0000_0000h Read/Write
n/a
31 30 29 | 28 | 27 26 25 24
n/a
23 22 21 20 19 18 17 16
GPIOH15 GPIOH14 GPIOH13 GPIOH12 GPIOH11 GPIOH10 ) .
Negative Edge Negative Edge Negative Edge Negative Edge Negative Edge Negative Edge GPIOHS9 Nggatlve GPIOHS N_egatlve
Tri ’ ’ ’ ) . Edge Trigger Edge Trigger
rigger Trigger Trigger Trigger Trigger Trigger
15 14 13 12 11 10 9 8
GPIOH7 Negative | GPIOH6 Negative | GPIOH5 Negative | GPIOH4 Negative | GPIOH3 Negative | GPIOH2 Negative | GPIOH1 Negative | GPIOHO Negative
Edge Trigger Edge Trigger Edge Trigger Edge Trigger Edge Trigger Edge Trigger Edge Trigger Edge Trigger
7 6 5 4 3 2 1 0

REG[0344h] GPIOH Negative Edge Interrupt Trigger Register 1

Default = 0000_0000h Read/Write
n/a
31 | 30 | 29 | 28 | 27 | 26 | 25 | 24
n/a
23 | 22 | 21 | 20 | 19 | 18 | 17 | 16
n/a
15 14 13 12 11 10 9 8
GPIOH23 GPIOH22 GPIOH21 GPIOH20 GPIOH19 GPIOH18 GPIOH17 GPIOH16
Negative Edge Negative Edge Negative Edge Negative Edge Negative Edge Negative Edge Negative Edge Negative Edge
Trigger Trigger Trigger Trigger Trigger Trigger Trigger Trigger
7 6 5 4 3 2 1 0

REG[0344h] bits 7-0

REGJ[0340h] bits 15-0 GPIOH[23:0] Negative Edge Trigger
These bits determine whether the corresponding GPIOH interrupt (see REG[034Ch] ~
REG[0350h]) is triggered on the negative edge (when the GPIOHXx pin changes from 1 to
0).
When this bit = Ob, the corresponding GPIOH interrupt is not triggered on the negative
edge.
When this bit = 1b, the corresponding GPIOH interrupt is triggered on the negative edge.
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REG[0348h] GPIOP Interrupt Status Register
Default = 0000_0000h Read/Write
n/a
31 30 29 28 27 26 25 24
n/a
23 22 21 20 19 18 17 16
e GPIOP14 GPIOP13 GPIOP12 GPIOP11 GPIOP10 GPIOP9 Interrupt | GPIOP8 Interrupt
Interrupt Status Interrupt Status Interrupt Status Interrupt Status Interrupt Status Status Status
15 14 13 12 11 10 9 8
GPIOP7 Interrupt | GPIOPG6 Interrupt | GPIOPS5 Interrupt | GPIOP4 Interrupt | GPIOP3 Interrupt | GPIOP2 Interrupt | GPIOP1 Interrupt | GPIOPO Interrupt
Status Status Status Status Status Status Status Status
7 6 5 4 3 2 1 0
bits 14-0 GPIOP[14:0] Interrupt Status
These bits indicate the status of the corresponding GPIOPx interrupt.
When this bit = Ob, a GPIOPx interrupt has not occurred.
When this bit = 1b, a GPIOPx interrupt has occurred.
To clear a GPIOPx Interrupt Status bit, write a 1b then a Ob to the bit.
REG[034Ch] GPIOH Interrupt Status Register 0
Default = 0000_0000h Read/Write
n/a
31 30 29 28 | 27 26 25 24
n/a
23 22 21 20 19 18 17 16
GPIOH15 GPIOH14 GPIOH13 GPIOH12 GPIOH11 GPIOH10 GPIOH9 Interrupt | GPIOHS Interrupt
Interrupt Status Interrupt Status Interrupt Status Interrupt Status Interrupt Status Interrupt Status Status Status
15 14 13 12 11 10 9 8
GPIOH? Interrupt | GPIOH6 Interrupt | GPIOHS5 Interrupt | GPIOH4 Interrupt | GPIOHS3 Interrupt | GPIOH2 Interrupt | GPIOH1 Interrupt | GPIOHO Interrupt
Status Status Status Status Status Status Status Status
7 6 5 4 3 2 1 0
REG[0350h] GPIOH Interrupt Status Register 1
Default = 0000_0000h Read/Write
n/a
31 30 29 28 | 27 26 25 24
n/a
23 22 21 20 | 19 18 17 16
n/a
15 14 13 12 11 10 9 8
GPIOH23 GPIOH22 GPIOH21 GPIOH20 GPIOH19 GPIOH18 GPIOH17 GPIOH16
Interrupt Status Interrupt Status Interrupt Status Interrupt Status Interrupt Status Interrupt Status Interrupt Status Interrupt Status
7 6 5 4 3 2 1 0
REGI[0350h] bits 7-0
REG[034Ch] bits 15-0 GPIOH[23:0] Interrupt Status
These bits indicate the status of the corresponding GPIOHX interrupt.
When this bit = Ob, a GPIOHX interrupt has not occurred.
When this bit = 1b, a GPIOHX interrupt has occurred.
To clear a GPIOHXx Interrupt Status bit, write a 1b then a Ob to the bit.
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9.4.10 Host Interface Registers

REG[0400h] Host Interface Configuration Register
Default = 0000_0000h

Read/Write

31

30 |

n/a

| 25

| 24

23

22

n/a

16

TE Output Pin

YUV Data Type

Enable Reserved Select
15 14 | 12 11 | 9 8
n/a Indirect Interface Data Format Select bits 2-0 n/a Host Interface Data Type Select bits 2-0
7 6 | | 3 | 1 0
bit 15 TE Output Pin Enable
This bit determines whether the state of TE is output on the TE pin.
When this bit = Ob, the TE output pin is disabled.
When this bit = 1b, the TE output pin is enabled.
bit 14 Reserved
The default value for this bit is Ob.
bit 8 YUYV Data Type Select
This bit is for the Indirect interface and has no effect on the 12C interface. This bit is used
for YUV data only (REG[0400h] bits 2-0) and specifies whether an UV offset is applied to
the incoming data.
Table 9-42: YUV Data Type Selection
REG[0400h] bits 8 Data Type Input Data Range Output Data Range
0<Y<255 0<Y<255
YUV Offset o0<uU<255 o0<uU<255
0<Vv <255 0<VvV <255
Ob (default)
16 <Y <235 16 <Y <235
YcbCr Offset 16 <U <240 16 <U <240
16 <V <240 16 <V <240
0<Y<255 0<Y<255
YUV -128<U <127 0<uU<255
1b -128 <V <127 0<VvV <255
16 <Y <235 16 <Y <235
YCbCr -112<U <112 16 <U <240
-112<V <112 16 <V <240
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bits 6-4 Indirect Interface Data Format Select bits [2:0]
These bits are for the Indirect interface and have no effect for the 12C interface. Some Host
input data formats support different arrangements of the color components. These bits
determine which format (1-5) is selected for the Host input data format as configured by
REG[0400h] bits 2-0.

The following table summarizes which variations are available for each data format. For
details on the data formats, see Section 14.5, “Host Interface Input Format” on page 362.

Table 9-43: Indirect Interface Data Format Selection

REG[0400h] bits 6-4 Format Data Format
RGB 8:8:8 RGB 6:6:6 RGB 5:6:5 YUV 4:2:2 YUV 4:2:0
000b Format 1 Yes Yes Yes Yes Yes
001b Format 2 Yes Yes No Yes Yes
010b Format 3 Yes Yes No No No
011b Format 4 Yes Yes No No No
100b Format 5 No Yes No No No
101b-111b Reserved
bits 2-0 Host Interface Data Type Select bits [2:0]

These bits are for the Indirect interface and have no effect for the 12C interface. These bits
select the data format for Host interface input. Each format support from 1 to 5 variations
in how the color components are arranged (see REG[0400h] bits 6-4).

The following table summarizes which data formats can be selected for each interface type
or function. For details on the data formats, see Section 14.5, “Host Interface Input For-
mat” on page 362.

Table 9-44: Host Interface Data Type Selection

REG[0400h] bits 2-0 Data Type Indirect Interface
000b RGB 5:6:5 Yes
001b RGB 6:6:6 Yes
010b RGB 8:8:8 Yes
011b Reserved
100b YUV 4:2:2 | Yes
101b Reserved
110b YUV 4:2:0 | Yes
111b Reserved
Note

When the Main Memory Write Path is used as the host interface write path
(REG[0500h] bit 0 = Ob), the Main Memory Write Path must be reset (REG[0504h] bit
15 = 1b) after changing this bit.

When the Sub Memory Write Path is used as the host interface write path (REG[0500h]
bit 0 = 1b), the Sub Memory Write Path must be reset (REG[0580h] bit 15 = 1b) after
changing this bit.
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REG[0404h] TE Configuration Register
Default = 0000_0000h

Read/Write

n/a

31 | 30 | 29 | 28 27 26 25 |
n/a
23 | 22 | 21 | 20 19 18 17 |
TE Output Rate bits 3-0 TE Source Select bits 1-0 TE Delay Control bits 9-8
15 | 14 | 13 | 12 11 10 9 |
TE Delay Control bits 7-0
7 | 6 | 5 | 4 | 3 2 | 1 |
bits 15-12 TE Output Rate bits [3:0]

These bits are used when REG[0404h] bits 11-10 = 00b or 10b to control the TE output
rate. For the LCD Interface, the TE signal wave is the same as VSYNC for the LCD Inter-

face. For the TV-Out Interface, the TE signal wave is a 1 line wide pulse.

Table 9-45: TE Output Rate Selection

REG[0404h] bits 15-12

TE Frame Rate

LCD Interface
REG[0404h] bits 11-10 = 00b

TV-Out Interface
REG[0404h] bits 11-10 = 10b
(HSYNC & FIELD or ITU-R BT656)

0000b Stop Stop

0001b 1 TE is output for every 1 frame Reserved

0010b 1 TE is output for every 2 frame 1 TE is output for every odd field
0011b 1 TE is output for every 3 frame Reserved

0100b 1 TE is output for every 4 frame 1 TE is output for every 2 odd field
0101b 1 TE is output for every 5 frame Reserved

0110b 1 TE is output for every 6 frame 1 TE is output for every 3 odd field
0111b 1 TE is output for every 7 frame Reserved

1000b 1 TE is output for every 8 frame 1 TE is output for every 4 odd field
1001b 1 TE is output for every 9 frame Reserved

1010b 1 TE is output for every 10 frame 1 TE is output for every 5 odd field
1011b 1 TE is output for every 11 frame Reserved

1100b 1 TE is output for every 12 frame 1 TE is output for every 6 odd field
1101b 1 TE is output for every 13 frame Reserved

1110b 1 TE is output for every 14 frame 1 TE is output for every 7 odd field

1111b

1 TE is output for every 15 frame

Reserved

Note

When the TE output pin is enabled (REG[0400h] bit 15 = 1b), the TE signal is output

from the TE pin.

S1D13774B02B
X85A-A-003-01

Revision 1.5 - EPSON CONFIDENTIAL

Hardware Functional Specification
Issue Date: 2008/07/02




Epson Research and Development Page 163
Vancouver Design Center

bits 11-10 TE Source Select bits [1:0]
These bits select the source of the TE signal.

Table 9-46: TE Source Signal Selection

REG[0404h] bits 11-10 TE Source Signal
00b VSYNC (LCD1 RGB Interface)
01b FPVS2 Input
10b VSYNC (TV-Out HSYNC & FIELD or ITU-R BT656 Type Interfaces)
(see Note 1)
11b TVTE Input (see Note 2)
Note

1. When the TE source is TV-Out HSYNC & FIELD or ITU-R BT656, the TE pin
output is active Low when enabled.

2. TVTE input has an effect regardless of the setting of the TV-Out TE Input Enable
bit, REG[0200h] bit 4.

bits 9-0 TE Delay Control bits [9:0]
These bits are used when REG[0404h] bits 11-10 = 00b or 10b to specify the delay, in
number of lines, from VSYNC for the LCD Interface or TV-Out Interface.

Table 9-47: TE Delay Selection

REG[0404h] bits 9-0 TE Delay
000h No Delay
001h 1 Line
002h 2 Lines
003h 3 Lines

Note

When the LCD1 RGB interface is selected (REG[0404h] bits 11-10 = 00b), the follow-
ing formula must be valid.
TED < VT - VPW

Where:
TED = TE Delay = REG[0404h] bits 9-0
VPW = Vertical Pulse Width = REG[0160h] bits 2-0 + 1
VT = Vertical Total = REG[0154h] bits 9-0 + 1

When the TV-Out HSYNC & FIELD type interface is selected (REG[0404h] bits 11-10
= 10b), the following formula must be valid.
TED < VT -1

Where:
TED = TE Delay = REG[0404h] bits 9-0 + 1
VT = Vertical Total = REG[0218h] bits 9-0 + 1
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FPLINE g U o U uu
FPFRAME —\—‘

TE L REG[0404h] bits 9-0

]

REG[0404h] bits 9-0 = 003h
REG[0404h] bits 11-10 = 00b

Figure 9-1: TE Output Timing for LCD1 RGB Interface

TVHs Jou v uuou U
TVFLD

REG[0404h] bits 9-0 + 1

TE L

REG[0404h] bits 9-0 = 003h
REG[0404h] bits 11-10 = 10b

Figure 9-2: TE Output Timing for HSYNC & FIELD TV-Out Interface

S1D13774B02B Hardware Functional Specification
X85A-A-003-01 Issue Date: 2008/07/02

Revision 1.5 - EPSON CONFIDENTIAL



Epson Research and Development Page 165
Vancouver Design Center
REG[0408h] through REG[0414h] are Reserved
These registers are Reserved and should not be written.
REG[0418h] Host Memory Write Access Port Register (AID)
Default = not applicable: Address auto increment disable Write Only
n/a
31 | 30 | 29 | 28 | 27 | 26 25 24
n/a
23 | 22 | 21 | 20 | 19 | 18 17 16
Host Memory Write Access Port bits 15-8
15 | 14 | 13 | 12 | 11 | 10 9 8
Host Memory Write Access Port bits 7-0
7 | 6 | 5 | 4 | 3 | 2 1 0
bits 15-0 Host Memory Write Access Port bits [15:0] (Write Only)

These bits are used by the Indirect interface. These bits are the 16-bit data port for memory
writes that use the Main or Sub Memory Write Paths. For further information on using the
Main or Sub Memory Write Paths, see Section 14.1.3, “Memory Write Access using

Main/Sub Memory Write Path” on page 354.

REG[0420h] is Reserved

This register is Reserved and should not be written.
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9.4.11 Video Input Interface Registers

REG[0480h] Video Input Interface Output CLK Register

Default = 0000_4000h Read/Write
n/a
31 | | 29 | 28 | 27 | 26 | 25 | 24
n/a
23 21 | 20 | 19 | 18 | 17 16
Video Input
Module Software Reserved n/a Reserved
Reset (WO)
15 13 12 11 | 10 | 9 8
Video Input Video Clock - - .
Module Enable n/a Output Enable Video Clock Output Divide Select bits 3-0
7 | 5 4 3 | 2 | 1 | 0

bit 15

bit 14

bit 8

bit 7

bit 4

Video Input Interface Software Reset (Write Only)

This bit performs a software reset of the Video Input Interface module.
Writing a Ob to this bit has no hardware effect.

Writing a 1b to this bit resets the Video Input Interface module.

Reserved
The default value of this bit is 1b.

Reserved
The default value of this bit is Ob.

Video Input Interface Enable

This bit controls the Video Input Interface.

When this bit = Ob, the Video Input Interface is disabled.
When this bit = 1b, the Video Input Interface is enabled.

Video Clock Output Enable

This bit controls the Video Clock which is output on the VCLKOUT pin. If enabled,
VCLKOUT is output while video frame captures are performed (REG[0488h] bit 0 = 1b).
When this bit = Ob, Video Clock output is disabled.

When this bit = 1b, Video Clock output is enabled.

Note
The Video Input Interface Type Select bits must be set to a valid video input interface
type (REG[0484h] bits 5-4 = 01b, 10b, or 11b) in order to output VCLKOUT.
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bits 3-0

Video Clock Output Divide Select bits [3:0]

These bits select the divide ratio used to generate the Video Clock output from the System
Clock. The output clock frequency must be 40MHz or less.

Table 9-48: Video Clock Output Divide Ratio

REG[0480h] bits 3-0 | CVTPUt g'a‘,:;k Divide | 2EG[0480h] bits 3-0 |Output Clock Divide Ratio
0000b 1:1 1000b 9:1
0001b 2:1 1001b 10:1
0010b 3:1 1010b 11:1
0011b 4:1 1011b 12:1
0100b 5:1 1100b 13:1
0101b 6:1 1101b 14:1
0110b 7:1 1110b 15:1
0111b 8:1 1111b 16:1
REG[0484h] Video Input Interface Configuration Register
Default = 0000_0000h Read/Write
n/a
31 | 30 | 29 | 28 | 27 | 26 25 | 24
n/a
23 22 | 21 | 20 19 | 18 17 | 16
Active
Pull-up/down RGB Data Format Select bits 2-0 YUV 4:2:2 Data Format Select bits 1-0 n/a
Disable

15 14 13 | 12 11 10 9 8

v YUVSIZLaIl;itType Video Input Ir;)ti;esrf?f:oe Type Select v VDE Active Select VVS\éEIC; Qctive Valid Eg;te Clock

7 6 5 | 4 3 2 1 0

bit 15

Active Pull-up/down Disable
This bit controls the pull-up/down resistors on the video input interface pins.
When this bit = Ob, the pull-up/down resistors are active regardless of the pin direction

(input/output).

When this bit = 1b, the pull-up/down resistors are inactive.

Table 9-49: Video Input Interface Active Pull-up/down Resistor Summary

Video Input Interface Pin Resistor Type
VDT[11:0] Pull-down
VVSYNC Pull-up

VDE Pull-down
VCLKIN Pull-down

Hardware Functional Specification

Issue Date: 2008/07/02

Revision 1.5 - EPSON CONFIDENTIAL

S1D13774B02B
X85A-A-003-01



Page 168 Epson Research and Development

Vancouver Design Center

bits 14-12 RGB Data Format Select bits [2:0]

These bits are used for RGB data only (REG[0484h] bits 5-4 = 00b or 01b). These bits
select the RGB data format for the Video Input Interface.

Table 9-50: RGB Data Format Selection

Data Format
REG[0484h] bits 14-12 12-bit RGB Interface
(REG[0484h] bits 5-4 = 01b)
000b RGB 8:8:8
001b RGB 6:6:6 Format 1
010b RGB 6:6:6 Format 2
011b RGB 5:6:5 Format 1
100b RGB 5:6:5 Format 2
101b Reserved
110b ~ 111b Reserved
Note

When the Main Memory Write Path is used as the video input interface write path

(REG[0500h] bit 0 = 1b), the Main Memory Write Path must be reset after changing
these bits (REG[0504h] bit 15 = 1b).

When the Sub Memory Write Path is used as the video input interface write path

(REG[0500h] bit 0 = 0b), the Sub Memory Write Path must be reset after changing these
bits (REG[0580h] bit 15 = 1b).

bits 11-10 YUYV 4:2:2 Data Format Select bits [1:0]
These bits are used for YUV data only (REG[0484h] bits 5-4 = 10b or 11b). These bits
select the YUV data sequence order for the Video Input Interface.

Table 9-51: YUV 4:2:2 Data Format Selection

REG[0484h] bits 11-10 YUV 4:2:2 Format
00b 15t UYVY eee
01b 15t VYUY ees
10b 15t YUYV eee
11b 1St YVYU ees
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bit 6 YUYV Data Type Select
This bit is used for YUV data only (REG[0484h] bits 5-4 = 10b or 11b). This bit selects
whether an UV offset is applied to the incoming data.

Table 9-52

: YUV Data Type Selection

REG[0484h] bit 6 Data Type Input Data Range Output Data Range
0<Y<255 0<Y<255
YUV Offset 0suU<255 0<U<255
0<SV<255 0<V <255
0b (default)
16 <Y <235 16 <Y <235
YcbCr Offset 16 <U <240 16 <U <240
16 <V <240 16 <V <240
0<Y<255 0<Y<255
YUV -128<U <127 0sSuU<255
1b -128 <V <127 0<V <255
16 <Y <235 16 <Y <235
YCbCr 112U <112 16 <U <240
112V <112 16 <V <240
bits 5-4 Video Input Interface Type Select bits [1:0]

These bits select the type of Video Input Interface.

Table 9-53: Video Input Interface Type Selection

REG[0484h] bits 5-4 Video Input Interface Type
00b Reserved
01b 12-bit RGB Interface
10b 8-bit YUV 4:2:2 Interface
11b 8-bit YUV 4:2:2 ITU-R BT656 Interface (Note 1)
Note

1. When these bits = 11b, the ITU-R BT656 camera interface is active. In this mode
the hsync and vsync signals are mixed with the data signals.

2.  When the Main Memory Write Path is used as the video input interface write path
(REG[0500h] bit 0 = 1b), the Main Memory Write Path must be reset (REG[0504h]
bit 15 = 1b) after changing this bit.
When the Sub Memory Write Path is used as the video input interface write path
(REG[0500h] bit 0 = Ob), the Sub Memory Write Path must be reset (REG[0580h]
bit 15 = 1b) after changing this bit.

bit 2 VDE Active Select

This bit selects the polarity of the VDE signal used for the Video Input Interface.

When this bit = Ob, VDE is active High.
When this bit = 1b, VDE is active Low.

bit 1 VVSYNC Active Select
This bit selects the polarity of the VVSYNC signal used for the Video Input Interface.
When this bit = Ob, VVSYNC is active High.
When this bit = 1b, VVSYNC is active Low.
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bit 0

Valid Input Clock Edge

This bit determines which edge of the video input clock (VCLKIN) is used to sample
input data.

When this bit = Ob, the input data is sampled on the rising edge of VCLKIN.

When this bit = 1b, the input data is sampled on the falling edge of VCLKIN.

REG[0488h] Video Input Interface Control Register (AID)
Default = 0000_0000h: Address auto increment disable Read/Write
n/a
31 | 30 | 29 | 28 | 27 | 26 | 25 | 24
n/a
23 | 22 | 21 | 20 | 19 | 18 | 17 | 16
n/a
15 | 14 | 13 | 12 | 11 | 10 | 9 8
Video Frame
n/a Capture
Start/Stop
7 | 6 | 5 | 4 | 3 | 2 | 1 0
bit 0 Video Frame Capture Start/Stop

This bit controls image frame captures from the video interface. After a video frame
capture is stopped by writing a Ob to this bit, it should be read until it returns a value of Ob.
Once it returns Ob, the video interface module can be disabled using the Video Input
Interface Enable bit, REG[0480h] bit 7 = Ob.

For Writes:

Writing a Ob to this bit stops the video frame capture at the end of the next video frame.
Writing a 1b to this bit starts the video frame capture at the start of the next video frame.
For Reads:

When this bit = Ob, a video frame is not being captured.

When this bit = 1b, a video frame is being captured.

REG[048Ch] Video Input Interface Status Register (AID)
Default = 0000_000Xh: Address auto increment disable Read Only
n/a
31 | 30 | 29 | 28 | 27 | 26 | 25 | 24
n/a
23 | 22 | 21 | 20 | 19 | 18 | 17 | 16
n/a
15 | 14 | 13 | 12 | 1 | 10 | 9 8
RN
7 | 6 | 5 | 4 | 3 | 2 | 1 0
bit O VVSYNC Pin Status (Read Only)

This bit indicates the current status of the VVSYNC input pin from the video interface.
When this bit = Ob, VVSYNC input is low.
When this bit = 1b, VVSYNC input is high.

REG[0490h] is Reserved

This register is Reserved and should not be written.
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9.4.12 Main Memory Write Path Registers
REG[0500h] Memory Write Path Configuration Register
Default = 0000_0000h Read/Write
n/a
31 | 30 | 29 28 | 27 26 25 24
n/a
23 22 | 21 20 | 19 18 17 16
Sub Memory Main Memory
Reserved n/a Write Path Write Path
Overflow Flag Overflow Flag
15 14 13 12 11 10 9 8
Sub Memory Main Memory .
Reserved Reserved Write Path Write Path n/a M;::r? ge\ﬁz:e
Register Update Register Update
7 6 5 4 3 | 2 1 0

bit 15

bit 9

bit 8

bit 7

bit 6

bit 5

Reserved
The default value for this bit is Ob.

Sub Memory Write Path Overflow Flag

This bit indicates the raw status of the Sub Memory Write Path Overflow flag.
When this bit = Ob, an overflow has not occurred.

When this bit = 1b, an overflow has occurred.

To clear this flag, write a 1b to this bit.

Main Memory Write Path Overflow Flag

This bit indicates the raw status of the Main Memory Write Path Overflow flag.
When this bit = Ob, an overflow has not occurred.

When this bit = 1b, an overflow has occurred.

To clear this flag, write a 1b to this bit.

Reserved
The default value for this bit is Ob.

Reserved
The default value for this bit is Ob.

Sub Memory Write Path Register Update

When the Video Input Interface is changed to use the Sub Memory Write Path
(REG[0500h] bit 0 = Ob) or any of the Sub Memory Write Path registers (REG[0580h] ~
REG[05A8h]) are changed while the Video Input Interface is using the Sub Memory Write
Path, this bit must be set to 1b to update the internal register values.

When the Host Interface uses the Sub Memory Write Path (REG[0500h] bit 0 = 1b), the
internal registers are updated regardless of the setting of this bit.

Note
When this bit returns 1b, the Host can write a Ob to this bit to stop the register update
from being done.
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bit 4 Main Memory Write Path Register Update
When the Video Input Interface is changed to use the Main Memory Write path
(REG[0500h] bit O = 1b) or any of the Main Memory Write Path registers (REG[0504h] ~
REG[052Ch]) are changed while the Video Input Interface is using the Main Memory
Write Path, this bit must be set to 1b to update the internal register values.
When the Host Interface uses the Main Memory Write Path (REG[0500h] bit 0 = Ob), the
internal registers are updated regardless of the setting of this bit.
Note
When this bit returns 1b, the Host can write a Ob to this bit to stop the register update
from being done.
bit 0 Memory Write Path Select
This bit selects which memory write path is used by each of the Host and Video interfaces.
When this bit = Ob, the Host Interface uses the Main Memory Write Path and the Video
Interface uses the Sub Memory Write Path.
When this bit = 1b, the Host Interface uses the Sub Memory Write Path and the Video
Interface uses the Main Memory Write Path.
Note
After changing this bit, both the Main Memory Write Path and Sub Memory Write Path
must be reset (REG[0504h] bit 15 = 1b, REG[0580] bit 15 = 1b).
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REG[0504h] Main Memory Write Path Configuration Register
Default = 0000_0000h Read/Write
n/a
31 | 30 | 29 | 28 | 27 | 26 25 | 24
n/a
23 22 21 20 19 18 17 16
Main Memory
! PIP2 PIP1
So\;:lvc;?epggqset n/a elC Mode Select elC Unit Select Aé%?:r%?;siszy Transparency Key | Transparency Key elC Enable
Color Preserve Color Preserve
(WO)
15 14 13 12 11 10 9 8
YUV 4:2:0 .
Double Buffer Double Buffer ; . . . Main Memory
Status Mode Enable Cogr\]/;akrjéon RYCO Enable Mirror Enable Rotation Mode Select bits 1-0 Write Path Enable
7 6 5 4 3 2 | 1 0
bit 15 Main Memory Write Path Software Reset (Write Only)

This bit performs a software reset of the Main Memory Write Path module.
Writing a Ob to this bit has no hardware effect.
Writing a 1b to this bit performs a software reset of the Main Memory Write Path module.

bit 13 elC Mode Select
When the elC is enabled (REG[0504h] bit 8 = 1b), this bit selects the eIC mode used for
RGB format input data. For YUV format input data, this bit must be set to 1b (YUV can
only use Normal mode).
When this bit = Ob, adaptive mode is selected.
When this bit = 1b, normal mode is selected.

Note
When partial eIC mode is selected (REG[0504h] bit 12 = 1b), this setting is ignored and

normal mode is used.

bit 12 elC Unit Select
When the elC is enabled (REG[0504h] bit 8 = 1b), this bit selects the eIC unit used for
RGB format input data.
When this bit = Ob, line eIC mode is selected.
When this bit = 1b, partial eIC mode is selected.
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bit 11

bit 10

Alpha Blend Key Color Preserve

When the eIC is enabled (REG[0504h] bit 8 = 1b), this bit ensures that the Alpha Blend
key colors are reproduced accurately.

When this bit = Ob, key color preserve is disabled.

When this bit = 1b, key color preserve is enabled.

When Alpha Blend Key Color Preserve is used, the following sequence must be followed.
1. Set the Alpha Blend Key colors in REG[0628h] ~ REG[0644h]

2. Enable Alpha Blend Key Color Preserve (REG[0504h] bit 11 = 1b)

3. Write frame data to the main memory write path.

Note
The Alpha Blend Key colors (REG[0628h] ~ REG[0644h]) must not be changed after
the eIC has been used.

PIP2 Transparency Key Color Preserve

When the eIC is enabled, this bit ensures that the PIP2 Transparency key color is
reproduced accurately.

When this bit = Ob, key color preserve is disabled.

When this bit = 1b, key color preserve is enabled.

When PIP2 Transparency Key Color Preserve is used, the following sequence must be fol-
lowed.

1. Set the PIP2 Transparency Key colors in REG[0620h] ~ REG[0624h]
2. Enable PIP2 Transparency Key Color Preserve (REG[0504h] bit 10 = 1b)
3. Write frame data to the main memory write path.

Note
The PIP2 Transparency Key colors (REG[0620h] ~ REG[0624h]) must not be changed
after the eIC has been used.
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bit 9

bit 8

bit 7

bit 6

PIP1 Transparency Key Color Preserve

When the eIC is enabled, this bit ensures that the PIP1 Transparency key color is
reproduced accurately.

When this bit = Ob, key color preserve is disabled.

When this bit = 1b, key color preserve is enabled.

When PIP1 Transparency Key Color Preserve is used, the following sequence must be fol-
lowed.

1. Set the PIP1 Transparency Key colors in REG[0618h] ~ REG[061Ch]
2. Enable PIP1 Transparency Key Color Preserve (REG[0504h] bit 9 = 1b)
3. Write frame data to the main memory write path.

Note
The PIP1 Transparency Key colors (REG[0618h] ~ REG[061Ch]) must not be changed
after the eIC has been used.

elC Enable

This bit controls whether the eIC is used for the Main Memory Write Path. The eIC is con-
figured using the eIC Mode Select bit (bit 13) and the eIC Unit Select bit (bit 12).

When this bit = Ob, the elC is disabled (bypassed).

When this bit = 1b, the eIC is enabled.

Double Buffer Status

For Reads:

When double buffer mode is enabled (REG[0504h] bit 6 = 1b), this bit indicates which
buffer is being written.

When this bit = Ob, Buffer A is being written (when the write to Buffer A completes, this
bit changes to 1b).

When this bit = 1b, Buffer B is being written (when the write to Buffer B completes, this
bit changes to Ob).

For Writes:

This bit selects which buffer is written first. Set this bit while writes to eDRAM have
stopped (REG[002Ch] bit 3 = Ob).

When this bit = Ob, Buffer A is written first.

When this bit = 1b, Buffer B is written first.

Double Buffer Mode Enable

This bit controls double buffer mode for the Main Memory Write Path. When double buff-
ering is enabled, writes are done alternately to Buffer A and Buffer B. When Double buft-
ering is disabled, writes are done to Buffer A only. For information on setting the start
addresses for Buffer A and Buffer B, see the bit descriptions for REG[0508h] ~
REG[0514h].

When this bit = Ob, double buffer mode is disabled (Buffer A is used).

When this bit = 1b, double buffer mode is enabled (Buffer A and Buffer B are used).
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bit 5

bit 4

bit 3

bits 2-1

bit 0

YUYV 4:2:0 Conversion Enable

This bit is only available when the RYCO is enabled, REG[0504h] bit 4 = 1b.

This bit controls whether YUV 4:2:2 image data, that has been previously converted from
RGB by the RYCO, is converted to YUV 4:2:0 image data during writes using the Main a
Memory Write Path.

When this bit = 0b, YUV 4:2:2 to YUV 4:2:0 conversion is disabled.

When this bit = 1b, YUV 4:2:2 to YUV 4:2:0 conversion is enabled.

RYCO Enable

This bit controls whether RGB 8:8:8 and RGB 5:6:5 image data is converted to YUV 4:2:2
image data during writes using the Main Memory Write Path.

When this bit = Ob, RGB to YUV 4:2:2 conversion is disabled.

When this bit = 1b, RGB to YUV 4:2:2 conversion is enabled.

Mirror Enable

This bit controls whether the mirror function is enabled for writes using the Main Memory
Werite Path.

When this bit = Ob, the mirror function is disabled.

When this bit = 1b, the mirror function is enabled.

Rotation Mode Select bits [1:0]
These bits select the rotation applied for writes using the Main Memory Write Path.

Table 9-54: Rotation Mode Selection

REG[0504h] bits 2-1 Rotation Mode
00b 0° (Normal)
01b 90°
10b 180°
11b 270°

Main Memory Write Path Enable

This bit controls the Main Memory Write Path.

When this bit = Ob, the Main Memory Write Path is disabled.
When this bit = 1b, the Main Memory Write Path is enabled.
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REG[0508h] Main Memory Buffer A RGB,Y Start Address Register
Default = 0000_0000h Read/Write
n/a
31 | 30 | 29 | 28 | 27 | 26 | 25 | 24
n/a
23 | 22 | 21 20 | 19 | 18 | 17 | 16
n/a Main Memory Buffer A RGB,Y Start Address bits 12-8
15 | 14 | 13 12 | 11 | 10 | 9 | 8
Main Memory Buffer A RGB,Y Start Address bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
bits 12-0 Main Memory Buffer A RGB,Y Start Address bits [12:0]

These bits determine the memory start address for the Main Memory Write Path where

RGB or Y data is written, in 256 byte resolution. When double buffer mode is enabled

(REG[0504h] bit 6 = 1b), this address is the memory start address for Buffer A. When

double buffer mode is disabled (REG[0504h] bit 6 = Ob), this address is always used.
REG[0508h] bits 12-0 = start address in bytes + 256

REG[050Ch] Main Memory Buffer A UV Start Address Register
Default = 0000_0000h Read/Write
n/a
31 | 30 | 29 | 28 | 27 | 26 | 25 | 24
n/a
23 | 22 | 21 20 | 19 | 18 | 17 | 16
n/a Main Memory Buffer A UV Start Address bits 12-8
15 | 14 | 13 12 | 11 | 10 | 9 | 8
Main Memory Buffer A UV Start Address bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
bits 12-0 Main Memory Buffer A UV Start Address bits [12:0]

These bits determine the memory start address for the Main Memory Write Path where
UV data is written, in 256 byte resolution. When RGB data is selected, these bits are not
used. When double buffer mode is enabled (REG[0504h] bit 6 = 1b), this address is the
memory start address for Buffer A. When double buffer mode is disabled (REG[0504h] bit
6 = Ob), this address is always used.

REGI[050Ch] bits 12-0 = (RGB,Y start address + line address offset x memory vertical size) + 256
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REG[0510h] Main Memory Buffer B RGB,Y Start Address Register
Default = 0000_0000h Read/Write
n/a
31 | 30 | 29 | 28 | 27 | 26 | 25 | 24
n/a
23 | 22 | 21 20 | 19 | 18 | 17 | 16
n/a Main Memory Buffer B RGB,Y Start Address bits 12-8
15 | 14 | 13 12 | 11 | 10 | 9 | 8
Main Memory Buffer B RGB,Y Start Address bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
bits 12-0 Main Memory Buffer B RGB,Y Start Address bits [12:0]

These bits determine the memory start address for the Main Memory Write Path where

RGB or Y data is written, in 256 byte resolution. When double buffer mode is enabled

(REG[0504h] bit 6 = 1b), this address is the memory start address for Buffer B. When

double buffer mode is disabled (REG[0504h] bit 6 = Ob), this address is not used.
REG[0510h] bits 12-0 = start address in bytes + 256

REG[0514h] Main Memory Buffer B UV Start Address Register
Default = 0000_0000h Read/Write
n/a
31 | 30 | 29 | 28 | 27 | 26 | 25 | 24
n/a
23 | 22 | 21 20 | 19 | 18 | 17 | 16
n/a Main Memory Buffer B UV Start Address bits 12-8
15 | 14 | 13 12 | 1 | 10 | 9 | 8
Main Memory Buffer B UV Start Address bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
bits 12-0 Main Memory Buffer B UV Start Address bits [12:0]

These bits determine the memory start address for the Main Memory Write Path where
UV data is written, in 256 byte resolution. When RGB data is selected, these bits are not
used. When double buffer mode is enabled (REG[0504h] bit 6 = 1b), this address is the
memory start address for Buffer B. When double buffer mode is disabled (REG[0504h] bit
6 = 0b), this address is not used.

REGJ[0514h] bits 12-0 = (RGB,Y start address + line address offset x memory vertical size) + 256
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REG[0518h] Main Memory Line Address Offset Register
Default = 0000_0000h Read/Write
n/a
31 | 30 | 29 | 28 | 27 | 26 | 25 | 24
n/a
23 | 22 | 21 | 20 | 19 | 18 | 17 | 16
n/a
15 14 | 13 | 12 | 11 | 10 | 9 | 8
n/a Main Memory Line Address Offset bits 6-0
7 6 | 5 | 4 | 3 | 2 | 1 | 0
bits 6-0 Main Memory Line Address Offset bits [6:0]

These bits determine the line address offset for the Main Memory Write Path, in bytes. For
further information on writing image data to memory, see Section 11.1, “Configuring the
Write Paths” on page 277.

REG[0518h] bits 6-0 = line address offset in bytes + 32

Note
These bits must be set so that the line address offset is 64 byte aligned (bit O = Ob).

REG[051Ch] Main Memory Vertical Size Register
Default = 0000_0000h Read/Write
n/a
31 | 30 | 29 | 28 | 27 | 26 | 25 | 24
n/a
23 | 22 | 21 | 20 | 19 | 18 | 17 | 16
n/a
15 | 14 | 13 | 12 | 11 | 10 | 9 | 8
Main Memory Vertical Size bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
bits 7-0 Main Memory Vertical Size bits [7:0]
These bits determine the memory area vertical size for the Main Memory Write Path, in 4
line resolution. For further information on writing image data to memory, see Section
11.1, “Configuring the Write Paths” on page 277.
REG[051Ch] bits 7-0 = vertical size in lines + 4 - 1
Note
The memory area vertical size can range from a minimum of 4 lines (REG[051Ch] =
0000h) to a maximum of 864 lines (REG[051Ch] = 00D7h).
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REG[0520h] Main Image Horizontal Size Register
Default = 0000_0000h Read/Write
n/a
31 | 30 | 29 | 28 | 27 | 26 25 | 24
n/a
23 | 22 | 21 | 20 | 19 | 18 17 | 16
n/a Main Image Horizontal Size bits 9-8
15 | 14 | 13 | 12 | 1 | 10 9 | 8
Main Image Horizontal Size bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
bits 9-0 Main Image Horizontal Size bits [9:0]

These bits determine the write window horizontal size before rotation is applied (see
REG[0504h] bits 2-1), in pixels. The write window is the area where the actual image data
is written within the Main Memory Write Path memory area. For further information on
writing image data to memory, see Section 11.1, “Configuring the Write Paths” on page
277.

REGJ[0520h] bits 9-0 = horizontal size in pixels - 1

Note
1. The write window horizontal size can range from
a minimum of 1 pixel (REG[0520h] = 0000h) to a maximum of 864 pixels
(REG[0520h] = 035Fh).
2. For YUV 4:2:2 or YUV 4:2:0, the write window horizontal size must be an even
number.

REG[0524h] Main Image Vertical Size Register
Default = 0000_0000h Read/Write
n/a
31 | 30 | 29 | 28 | 27 | 26 25 | 24
n/a
23 | 22 | 21 | 20 | 19 | 18 17 | 16
n/a Main Image Vertical Size bits 9-8
15 | 14 | 13 | 12 | 11 | 10 9 | 8
Main Image Vertical Size bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
bits 9-0 Main Image Vertical Size bits [9:0]
These bits determine the write window vertical size before rotation is applied (see
REGJ[0504h] bits 2-1), in lines. The write window is the area where the actual image data
is written within the Main Memory Write Path memory area. For further information on
writing image data to memory, see Section 11.1, “Configuring the Write Paths” on page
277.
REG[0524h] bits 9-0 = vertical size in lines - 1
Note
1. The write window vertical size can range from a minimum of 1 line
(REG[0524h] = 0000h) to a maximum of 864 lines (REG[0524h] = 035Fh).
2. For YUV 4:2:0, the write window vertical size must be an even number.
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REG[0528h] Main Image X Start Position Register
Default = 0000_0000h Read/Write
n/a
31 | 30 | 29 | 28 | 27 | 26 25 | 24
n/a
23 | 22 | 21 | 20 | 19 | 18 17 | 16
n/a Main Image X Start Position bits 9-8
15 | 14 | 13 | 12 | 11 | 10 9 | 8
Main Image X Start Position bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
bits 9-0 Main Image X Start Position bits [9:0]

These bits determine the write window X start position for the Main Memory Write Path,
in pixels. The write window X start position defines the position, in the X direction, where
the write window starts relative to the left side of the defined memory area (position 0).
For further information on writing image data to memory, see Section 11.1, “Configuring
the Write Paths” on page 277.

REG[0528h] bits 9-0 = X start position in pixels

Note
1. The write window X start position can range from a minimum of O pixels
(REG[0528h] = 0000h) to a maximum of 863 pixels (REG[0528h] = 035Fh).
2. For YUV 4:2:2 or YUV 4:2:0, the write window X start position must be an even
number.

REG[052Ch] Main Image Y Start Position Register
Default = 0000_0000h Read/Write
n/a
31 | 30 | 29 | 28 | 27 | 26 25 | 24
n/a
23 | 22 | 21 | 20 | 19 | 18 17 | 16
n/a Main Image Y Start Position bits 9-8
15 | 14 | 13 | 12 | 11 | 10 9 | 8
Main Image Y Start Position bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
bits 9-0 Main Image Y Start Position bits [9:0]

These bits determine the write window Y start position for the Main Memory Write Path,
in lines. The write window Y start position defines the position, in the Y direction, where
the write window starts relative to the top of the defined memory area (position 0). For fur-
ther information on writing image data to memory, see Section 11.1, “Configuring the
Write Paths” on page 277.

REG[052Ch] bits 9-0 =Y start position in lines.

Note
1. The write window Y start position can range from a minimum of O lines
(REG[052Ch] = 0000h) to a maximum of 863 lines (REG[052Ch] = 035Fh).
2. For YUV 4:2:0, the write window Y start position must be an even number.
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9.4.13 Sub Memory Write Path Registers

REG[0580h] Sub Memory Write Path Enable Register

Default = 0000_0000h Read/Write
n/a
31 | 30 | 29 | 28 | 27 | 26 | 25 | 24
n/a
23 22 | 21 | 20 | 19 | 18 | 17 | 16
Sub Memory
Write Path
Software Reset e
(WO)
15 14 13 | 12 | 11 | 10 | 9 8
Double Buffer Double Buffer Sub Memory
Status Mode Enable 4 Write Path Enable
7 6 5 | 4 | 3 | 2 | 1 0
bit 15 Sub Memory Write Path Software Reset (Write Only)
This bit performs a software reset of the Sub Memory Write Path module.
Writing a Ob to this bit has no hardware effect.
Writing a 1b to this bit performs a software reset of the Sub Memory Write Path module.
bit 7 Double Buffer Status
For Reads:
When double buffer mode is enabled (REG[0580h] bit 6 = 1b), this bit indicates which
buffer is being written.
When this bit = Ob, Buffer A is being written (when the write to BufferA completes, this
bit changes to 1b).
When this bit = 1b, Buffer B is being written (when the write to BufferB completes, this
bit changes to Ob).
For Writes:
This bit selects which buffer is written first. Set to this bit while writes to eDRAM have
stopped (REG[002Ch] bit 4 = Ob).
When this bit = Ob, Buffer A is written first.
When this bit = 1b, Buffer B is written first.
bit 6 Double Buffer Mode Enable
This bit controls double buffer mode for the Sub Memory Write Path. When double buff-
ering is enabled, writes are done alternately to Buffer A and Buffer B. When double buff-
ering is disabled, writes are done to Buffer A only. For information on setting the start
addresses for Buffer A and Buffer B, see the bit descriptions for REG[0584h] ~
REG[0590h].
When this bit = Ob, double buffer mode is disabled (Buffer A is used).
When this bit = 1b, double buffer mode is enabled (Buffer A and Buffer B are used).
bit 0 Sub Memory Write Path Enable
This bit controls the Sub Memory Write Path.
When this bit = Ob, the Sub Memory Write Path is disabled.
When this bit = 1b, the Sub Memory Write Path is enabled.
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REG[0584h] Sub Memory Buffer A RGB, Y Start Address Register
Default = 0000_0000h Read/Write
n/a
31 | 30 | 29 | 28 | 27 | 26 | 25 | 24
n/a
23 | 22 | 21 20 | 19 | 18 | 17 | 16
n/a Sub Memory Buffer A RGB,Y Start Address bits 12-8
15 | 14 | 13 12 | 11 | 10 | 9 | 8
Sub Memory Buffer A RGB,Y Start Address bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
bits 12-0 Sub Memory BufferA RGB,Y Start Address bits [12:0]

These bits determine the memory start address for the Sub Memory Write Path where

RGB or Y data is written, in 256 byte resolution. When double buffer mode is enabled

(REG[0580h] bit 6 = 1b), this address is the memory start address for Buffer A. When

double buffer mode is disabled (REG[0580h] bit 6 = Ob), this address is always used.
REG[0584h] bits 12-0 = start address in bytes + 256

REG[0588h] Sub Memory Buffer A UV Start Address Register
Default = 0000_0000h Read/Write
n/a
31 | 30 | 29 | 28 | 27 | 26 | 25 | 24
n/a
23 | 22 | 21 20 | 19 | 18 | 17 | 16
n/a Sub Memory Buffer A UV Start Address bits 12-8
15 | 14 | 13 12 | 11 | 10 | 9 | 8
Sub Memory Buffer A UV Start Address bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
bits 12-0 Sub Memory Buffer A UV Start Address bits [12:0]

These bits determine the memory start address for the Sub Memory Write Path where UV
data is written, in 256 byte resolution. When RGB data is selected, these bits are not used.
When double buffer mode is enabled (REG[0580h] bit 6 = 1b), this address is the memory
start address for Buffer A. When double buffer mode is disabled (REG[0580h] bit 6 = Ob),
this address is always used.

REGJ[0588h] bits 12-0 = (RGB,Y start address + line address offset x memory vertical size) + 256
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REG[058Ch] Sub Memory Buffer B RGB,Y Start Address Register
Default = 0000_0000h Read/Write
n/a
31 | 30 | 29 | 28 | 27 | 26 | 25 | 24
n/a
23 | 22 | 21 20 | 19 | 18 | 17 | 16
n/a Sub Memory Buffer B RGB,Y Start Address bits 12-8
15 | 14 | 13 12 | 11 | 10 | 9 | 8
Sub Memory Buffer B RGB,Y Start Address bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
bits 12-0 Sub Memory Buffer B RGB,Y Start Address bits [12:0]

These bits determine the memory start address for the Sub Memory Write Path where

RGB or Y data is written, in 256 byte resolution. When double buffer mode is enabled

(REG[0580h] bit 6 = 1b), this address is the memory start address for Buffer B. When

double buffer mode is disabled (REG[0580h] bit 6 = Ob), this address is not used.
REG[058Ch] bits 12-0 = start address in bytes + 256

REG[0590h] Sub Memory Buffer B UV Start Address Register
Default = 0000_0000h Read/Write
n/a
31 | 30 | 29 | 28 | 27 | 26 | 25 | 24
n/a
23 | 22 | 21 20 | 19 | 18 | 17 | 16
n/a Sub Memory Buffer B UV Start Address bits 12-8
15 | 14 | 13 12 | 11 | 10 | 9 | 8
Sub Memory Buffer B UV Start Address bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
bits 12-0 Sub Memory Buffer B UV Start Address bits[12:0]

These bits determine the memory start address for the Sub Memory Write Path where UV
data is written, in 256 byte resolution. When RGB data is selected, these bits are not used.
When double buffer mode is enabled (REG[0580h] bit 6 = 1b), this address is the memory
start address for Buffer B. When double buffer mode is disabled (REG[0580h] bit 6 = Ob),
this address is not used.

REGI[0590h] bits 12-0 = (RGB,Y start address + line address offset x memory vertical size) + 256
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REG[0594h] Sub Memory Line Address Offset Register
Default = 0000_0000h Read/Write
n/a
31 | 30 | 29 | 28 | 27 | 26 | 25 | 24
n/a
23 | 22 | 21 | 20 | 19 | 18 | 17 | 16
n/a
15 14 | 13 | 12 | 11 | 10 | 9 | 8
n/a Sub Memory Line Address Offset bits 6-0
7 6 | 5 | 4 | 3 | 2 | 1 | 0
bits 6-0 Sub Memory Line Address Offset bits [6:0]

These bits determine the line address offset for the Sub Memory Write Path, in bytes. For
further information on writing image data to memory, see Section 11.1, “Configuring the
Write Paths” on page 277.

REG[0594h] bits 6-0 = line address offset in bytes + 32

Note
These bits must be set so that the line address offset is 64 by aligned (bit 0 = Ob)

REG[0598h] Sub Memory Vertical Size Register
Default = 0000_0000h Read/Write
n/a
31 | 30 | 29 | 28 | 27 | 26 | 25 | 24
n/a
23 | 22 | 21 | 20 | 19 | 18 | 17 | 16
n/a
15 | 14 | 13 | 12 | 11 | 10 | 9 | 8
Sub Memory Vertical Size bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
bits 7-0 Sub Memory Vertical Size bits [7:0]
These bits determine the memory area vertical size for the Sub Memory Write Path, in 4
line resolution. For further information on writing image data to memory, see Section
11.1, “Configuring the Write Paths” on page 277.
REG[0598h] bits 7-0 = vertical size in lines + 4 - 1
Note
The memory area vertical size can range from a minimum of 4 lines (REG[0598h] =
0000h) to a maximum of 1024 lines (REG[0598h] = 00FFh).
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REG[059Ch] Sub Image Horizontal Size Register
Default = 0000_0000h Read/Write
n/a
31 | 30 | 29 | 28 | 27 | 26 25 | 24
n/a
23 | 22 | 21 | 20 | 19 | 18 17 | 16
n/a Sub Image Horizontal Size bits 9-8
15 | 14 | 13 | 12 | 1 | 10 9 | 8
Sub Image Horizontal Size bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
bits 9-0 Sub Image Horizontal Size bits [9:0]

These bits determine the write window horizontal size for the Sub Memory Write Path, in
pixels. The write window is the area where the actual image data is written within the Sub
Memory Write Path memory area. For further information on writing image data to mem-
ory, see Section 11.1, “Configuring the Write Paths” on page 277.

REG[059Ch] bits 9-0 = horizontal size in pixels - 1

Note
1. The write window horizontal size can range from a minimum of 1 pixel
(REG[059Ch] = 0000h) to a maximum of 1022 pixels (REG[059Ch] = 03FDh).
(REG[059Ch] = 0000h) to a maximum of 1024 pixels (REG[059Ch] = 03FFh).
2. For YUV 4:2:2 or YUV 4:2:0, the write window horizontal size must be an even
number.

REG[05A0h] Sub Image Vertical Size Register
Default = 0000_0000h Read/Write
n/a
31 | 30 | 29 | 28 | 27 | 26 25 | 24
n/a
23 | 22 | 21 | 20 | 19 | 18 17 | 16
n/a Sub Image Vertical Size bits 9-8
15 | 14 | 13 | 12 | 11 | 10 9 | 8
Sub Image Vertical Size bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
bits 9-0 Sub Image Vertical Size bits [9:0]
These bits determine the write window vertical size for the Sub Memory Write Path, in
lines. The write window is the area where the actual image data is written within the Sub
Memory Write Path memory area. For further information on writing image data to mem-
ory, see Section 11.1, “Configuring the Write Paths” on page 277.
REG[05A0h] bits 9-0 = vertical size in lines - 1
Note
1. The write window vertical size can range from a minimum of 1 line
(REG[05A0h] = 0000h) to a maximum of 1024 lines (REG[05AO0h] = 03FFh).
2. For YUV 4:2:0, the write window vertical size must be an even number.
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REG[05A4h] Sub Image X Start Position Register
Default = 0000_0000h Read/Write
n/a
31 | 30 | 29 | 28 | 27 | 26 25 | 24
n/a
23 | 22 | 21 | 20 | 19 | 18 17 | 16
n/a Sub Image X Start Position bits 9-8
15 | 14 | 13 | 12 | 11 | 10 9 | 8
Sub Image X Start Position bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
bits 9-0 Sub Image X Start Position bits [9:0]

These bits determine the write window X start position for the Sub Memory Write Path, in
pixels. The write window X start position defines the position, in the X direction, where
the write window starts relative to the left side of the defined memory area (position 0).
For further information on writing image data to memory, see Section 11.1, “Configuring
the Write Paths” on page 277.

REG[05A4h] bits 9-0 = X start position in pixels

Note
1. The write window X start position can range from a minimum of 0 pixels
(REG[05A4h] = 0000h) to a maximum of 1023 pixels (REG[05A4h] = 03FFh).
2. For YUV 4:2:2 or YUV 4:2:0, the write window X start position must be an even
number.

REG[05A8h] Sub Image Y Start Position Register
Default = 0000_0000h Read/Write
n/a
31 | 30 | 29 | 28 | 27 | 26 25 | 24
n/a
23 | 22 | 21 | 20 | 19 | 18 17 | 16
n/a Sub Image Y Start Position bits 9-8
15 | 14 | 13 | 12 | 11 | 10 9 | 8
Sub Image Y Start Position bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
bits 9-0 Sub Image Y Start Position bits [9:0]

These bits determine the write window Y start position for the Sub Memory Write Path, in
pixels. The write window Y start position defines the position, in the Y direction, where
the write window starts relative to the top of the defined memory area (position 0). For fur-
ther information on writing image data to memory, see Section 11.1, “Configuring the
Write Paths” on page 277.

REG[05A8h] bits 9-0 = Y start position in lines

Note
1. The write window Y start position can range from a minimum of 0 lines
(REG[05A8h] = 0000h) to a maximum of 1023 lines (REG[05A8h] = 03FFh).
2. For YUV 4:2:0, the write window Y start position must be an even number.
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9.4.14 Display Configuration Registers

REG[0600h] Display Mode Setting Register 0
Default = 0000_0000h

Read/Write

31 |

30

n/a

| 29 | 28 27 26 25 | 24

23

22

n/a

21 | 20 19 18 17 16

TV-Out Interface
Register Update

15

LCD Interface
Register Update

14

LCD SW Video
Invert

TV-Out Display LCD Display
Blank Blank

10 9 8

n/a Reserved

13 12 11

LCD and TV-Out
Software Reset
(WO)

7

n/a

LUT Address
LUT Enable n/a Clear (WO) n/a

5 4 | 3 | 2 1 0

bit 15

bit 14

bit 11

bit 10

TV-Out Interface Register Update

When a register related to the TV-Out interface is changed while the TV is being dis-
played, a 1b must be written to this bit. Once the new register values are updated in the
internal circuits, this bit is automatically reset to Ob.

When REG[0604h] bits 15-12 = 0100b, the Main/PIP1/PIP2 window registers are all
updated at the same time. When REG[0604h] bits 15-12 = 1011b, the PIP1/PIP2 window
registers are updated at the same time.

Note
When the Display Output Port is configured for simultaneous LCD + TV-Out
(REG[0604h] bits 15-12 = 1011b), set bits 15 and 14 to 1b at the same time.

LCD Interface Register Update

When a register related to the LCD interface is changed while the LCD is being displayed,
a 1b must be written to this bit. Once the new register values are updated in the internal
circuits, this bit is automatically reset to Ob.

When REG[0604h] bits 15-12 = 0001b or 0010b, the Main/PIP1/PIP2 window registers
are all updated at the same time. When REG[0604h] bits 15-12 = 1011b, the Main window
register is updated.

Note
When the Display Output Port is configured for simultaneous LCD + TV-Out
(REG[0604h] bits 15-12 = 1011b), set bits 15 and 14 to 1b at the same time.

Reserved
The default value for this bit is Ob.

LCD Software Video Invert

This bit determines whether the RGB type panel data output is inverted or left unchanged
(normal). This bit has an effect when the display is active and when the display is blanked
(see REG[0600h] bit 8).

When this bit = Ob, the panel data output is left unchanged (normal).

When this bit = 1b, the panel data output is inverted.
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bit 9

bit 8

bit 7

bit 5

bit 1

TV-Out Display Blank

This bit blanks the display of Hsync & FIELD Type / ITU-R BT656 TV-Out interfaces by
disabling the display pipe and forcing all data outputs low.

When this bit = Ob, the display is active.

When this bit = 1b, display is blanked and all data outputs are forced low.

LCD Display Blank

This bit blanks the display of RGB type panels by disabling the display pipe and forcing
all data outputs low (or high).

When this bit = Ob, the display is active.

When this bit = 1b, the display is blanked and all data outputs are forced low or high based
on the setting of the LCD Software Video Invert bit (REG[0600h] bit 10).

Table 9-55: LCD Interface Data Output Selection

REG[0600h] bit 8 REG[0600h] bit 10 Data Output

Ob Normal
1b Inverted

Ob

Ob Force low
1b Force high

1b

LCD and TV-Out Software Reset (Write Only)

This bit performs a software reset of the LCD and TV-Out interface.

Writing a Ob to this bit has no hardware effect.

Writing a 1b to this bit performs a software reset of the LCD and TV-Out interface. (AME,
YRCI1, YRC2, RYC3, Transparency , LUT, LCD Interface, TV-Out Interface)

LUT Enable

This bit controls the LUT (Look-up Table).
When this bit = Ob, the LUT is bypassed.
When this bit = 1b, the LUT is used.

Note
When the Display Output Port is set for LCD1 (Main) + TV-Out (PIP1/PIP2)
(REG[0604h] bits 11-8 = 1011b), the LUT function is applied only to the TV-Out dis-
play and has no effect on LCDI1.

LUT Address Clear (Write Only)

This bit clears the LUT Address Counter (REG[064Ch] bits 7-0).

Writing a Ob to this bit has no hardware effect.

Writing a 1b to this bit clears the LUT Address Counter bits (REG[064Ch] bits 7-0).
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REG[0604h] Display Mode Setting Register 1
Default = 0000_0000h Read/Write
n/a
31 | 30 | 29 | 28 27 | 26 | 25 | 24
n/a
23 | 22 | 21 | 20 19 | 18 | 17 | 16
Display Output Port Status bits 3-0 (RO) Display Output Port Select bits 3-0
15 14 | 13 12 11 10 9 8
. PIP2 Window PIP1 Window Main2 Window Main1 Window
s Layer Mode Select bits 1-0 e Display Enable Display Enable Display Enable Display Enable
7 6 | 5 4 3 2 1 0
bits 15-12 Display Output Port Status bits [3:0] (Read Only)

These bits indicate the selected display output port is active. Before sending image data to
the port, confirm that the desired port is active. When the LCD2 port or TV-Out parallel
port is selected, confirm that the desired port is active before performing the transfer.
These bits are read only and are changed using the Display Output Port Select bits
(REG[0604h] bits 11-8).

Table 9-56: Display Output Port Status

REG[0604h] bits 15-12 Display Output Port
0000b All Off
0001b LCD1 (Main/PIP1/PIP2)
0010b LCD2 (Main/PIP1/PIP2)
0011b Reserved
0100b TV-Out (Main/PIP1/PIP2)
0101b - 1010b Reserved
1011b LCD1 (Main) + TV-Out (PIP1/PIP2)
1100b - 1111b Reserved
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bits 11-8

Display Output Port Select bits [3:0]

These bits specify the valid display output port. Changes to these bits take effect after the
end of the current frame. The auto transfer bits (REG[0114h] bit 1, REG[022Ch] bit 1)
must be cleared before changing these bits.

Table 9-57: Display Output Port Selection

REG[0604h] bits 11-8

Display Output Port

Frame Transfer Requirements

0000b All Off Not applicable.
0001b LCD1 (Main/PIP1/PIP2) Not applicable.
00105 LoDz (ManPIP1/PIP2) |1 C o s fame tandforcan b done.
0011b Reserved —

When the TV-Out interface is configured for Parallel
0100b TV-Out (Main/PIP1/PIP2) (REG[0200h] bits 1-0 = 10b), at least one window

(Main1, Main2, PIP1, PIP2) must be enabled before a
frame transfer can be done.

0101b - 1010b

Reserved

1011b

LCD1 (Main) + TV-Out (PIP1/PIP2)

When the TV-Out interface is configured for Parallel
(REG[0200h] bits 1-0 = 10b), at least one window
(PIP1 or PIP2) must be enabled before a frame
transfer can be done.

1100b - 1111b

Reserved

Note

The display output port should not be changed directly between “active” modes. To

change the active display output port use the following sequence.

1. Set the display output port to “All Off” (REG[0604h] bits 11-8 = 0000b).

2. Wait until the Display Output Port Status bits return 0000b (REG[0604h] bits 15-12).

3. Perform LCD and TV-Out Software Reset (REG[0600h] bit 7 = 1b).

4. If necessary, set the LCD and TV-Out interface registers.

5. Set the register update bits (For the LCD interface: REG[0600h] bit 14 = 1b, For the
TV-Out interface: REG[0600h] bit 14 = 1b).

6. Select the desired display output port using REG[0604h] bits 11-8.
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bits 6-5 Layer Mode Select bits [1:0]
These bits select the window display order for the display output port modes for LCD1,
LCD2, and TV-Out that use the Main/PIP1/PIP2 windows (REG[0604h] bits 15-12 =
0001b, 0010b, and 0100b). For these modes use the following table to determine the layer

order.
Table 9-58: Layer Mode Selection 1
REG[0604h] bits 6-5 00b 01b 10b 11b
Back Ground Back Ground Back Ground Back Ground
PIp I Plp2 PIP2 PIPI
Layer Order 8 FIF Wan e

For the display output port mode for LCD1 + TV-Out where TV-Out uses only the PIP1
and PIP2 windows (REG[0604h] bits 15-12 = 1011b), use the following table to determine
the layer order.

Table 9-59: Layer Mode Selection 2

REG[0604h] bits 6-5 00b 01b 10b 11b
Back Ground Back Ground
PIP) PIPI
PIPI PIPI
Layer Order Reserved Reserved
bit 3 PIP2 Window Display Enable

This bit controls whether the PIP2 window is displayed.
When this bit = Ob, PIP2 window is disabled.
When this bit = 1b, PIP2 window is enabled.

Note
For some configurations at least one window (Mainl, Main2, PIP1, PIP2) must be en-
abled before a frame transfer can take place. For a summary of this requirement, see Ta-
ble 9-57: “Display Output Port Selection,” on page 191.
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bit 2 PIP1 Window Display Enable
This bit controls whether the PIP1 window is displayed.
When this bit = Ob, PIP1 window is disabled.
When this bit = 1b, PIP1 window is enabled.
Note
For some configurations at least one window (Mainl, Main2, PIP1, PIP2) must be en-
abled before a frame transfer can take place. For a summary of this requirement, see Ta-
ble 9-57: “Display Output Port Selection,” on page 191.
bit 1 Main2 Window Display Enable
This bit controls whether the Main2 window is displayed.
When this bit = Ob, Main2 window is disabled.
When this bit = 1b, Main2 window is enabled.
Note
For some configurations at least one window (Mainl, Main2, PIP1, PIP2) must be en-
abled before a frame transfer can take place. For a summary of this requirement, see Ta-
ble 9-57: “Display Output Port Selection,” on page 191.
bit 0 Mainl Window Display Enable

This bit controls whether the Mainl window is displayed.
When this bit = Ob, Mainl window is disabled.
When this bit = 1b, Mainl window is enabled.

Note
For some configurations at least one window (Mainl, Main2, PIP1, PIP2) must be en-
abled before a frame transfer can take place. For a summary of this requirement, see Ta-
ble 9-57: “Display Output Port Selection,” on page 191.

REG[0608h] Transparency and Alpha Blend Control Register

Default = 0000_0000h Read/Write
n/a
31 | 30 | 29 | 28 | 27 | 26 25 | 24
n/a
23 | 22 | 21 | 20 19 18 17 16
oA Alpha Blend 4 Alpha Blend 3 Alpha Blend 2 Alpha Blend 1
Key Color Enable | Key Color Enable | Key Color Enable | Key Color Enable
15 14 | 13 | 12 11 10 9 8
Alpha gleelggtMode n/a TranZ;JF;fency Tran:gja:ency n/a
Enable Enable
7 6 | 5 | 4 | 3 2 1 0
bit 11 Alpha Blend 4 Key Color Enable

This bit controls the Alpha Blend 4 Key Color.

When this bit = Ob, the Alpha Blend Key Color4 is disabled.
When this bit = 1b, the Alpha Blend Key Color4 is enabled.
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bit 10

bit 9

bit 8

bit 7

bit 2

Alpha Blend 3 Key Color Enable

This bit controls the Alpha Blend 3Key Color.

When this bit = Ob, the Alpha Blend 3 Key Color is disabled.
When this bit = 1b, the Alpha Blend 3 Key Color is enabled.

Alpha Blend 2 Key Color Enable

This bit controls the Alpha Blend 2 Key Color.

When this bit = Ob, the Alpha Blend 2 Key Color is disabled.
When this bit = 1b, the Alpha Blend 2 Key Color is enabled.

Alpha Blend 1 Key Color Enable

This bit controls the Alpha Blend 1 Key Color.

When this bit = Ob, the Alpha Blend 1 Key Color is disabled.
When this bit = 1b, the Alpha Blend 1 Key Color is enabled.

Alpha Blend Mode Select

This bit selects which windows are alpha blended.

When this bit = Ob, alpha blending is performed on the Main and PIP windows.
When this bit = 1b, alpha blending is performed on the PIP1 and PIP2 windows.

Note
When the LCD + TV-Out display output port is selected (REG[0604h] bits 15-12 =
1011b):
- REG[0608h] bit 7 must be set to 1b.
- When PIP1 Filter Scaling Mode is enabled (REG[0704h] bit 15 = 1b), the alpha
blend has no effect even if the alpha blend is enabled (REG[0608h] bit 11, 10, 9,
or 8 = 1b).
- When AME is active in PIP1 (REG[0900h] bits 1-0 = 01b), the alpha blend has no
effect even if the alpha blend is enabled (REG[0608h] bit 11, 10, 9, or 8 = 1b).

PIP2 Transparency Enable

This bit controls the PIP2 transparency.

When this bit = Ob, the PIP2 transparency is disabled.
When this bit = 1b, the PIP2 transparency is enabled.

Note
1. When PIP2 Filter Scaling Mode is enabled (REG[0804h] bit 15 = 1b), the PIP2
transparency has no effect even if REG[0608h] bit 2 = 1b.
2. When AME is active in PIP2 (REG[0900h] bits 1-0 = 10b), the PIP2 transparency
has no effect even if REG[0608h] bit 2 = 1b.
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bit 1 PIP1 Transparency Enable
This bit controls the PIP1 transparency.
When this bit = Ob, the PIP1 transparency is disabled.
When this bit = 1b, the PIP1 transparency is enabled.

Note
1. When the LCD + TV-Out display output port is selected (REG[0604h] bits 15-12 =
1011b), this bit must be set to Ob.
2. When PIP1 Filter Scaling Mode is enabled (REG[0704h] bit 15 = 1b), the PIP1
transparency has no effect even if REG[0608h] bit 1 = 1b.
3. When AME is active in PIP1 (REG[0900h] bits 1-0 = 01b), the PIP1 transparency
has no effect even if REG[0608h] bit 1 = 1b.

REG[060Ch] Background Color Setting Register 0

Default = 0000_0000h Read/Write
n/a
31 | 30 | 29 | 28 | 27 | 26 | 25 | 24
n/a
23 | 22 | 21 | 20 | 19 | 18 | 17 | 16
Background Color Green bits 7-0
15 | 14 | 13 | 12 | 11 | 10 | 9 | 8
Background Color Blue bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0

REG[0610h] Background Color Setting Register 1

Default = 0000_0000h Read/Write

n/a

31 | 30 | 29 | 28 | 27 | 26 | 25 | 24
n/a

23 | 22 | 21 | 20 | 19 | 18 | 17 | 16
n/a

15 | 14 | 13 | 12 | 11 | 10 | 9 | 8

Background Color Red bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0

REG[0610h] bits 7-0  Background Color Red bits [7:0]
REGI[060Ch] bits 15-8 Background Color Green bits [7:0]
REG[060Ch] bits 7-0  Background Color Blue bits [7:0]
These bits specify the background color in RGB 8:8:8 format.
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REG[0614h] Alpha Blend Ratio Setting Register
Default = 0000_8888h Read/Write
n/a
31 | 30 | 29 | 28 | 27 | 26 | 25 | 24
n/a
23 | 22 | 21 | 20 19 | 18 | 17 | 16
Alpha Blend 4 Ratio Setting bits 3-0 Alpha Blend 3 Ratio Setting bits 3-0
15 | 14 | 13 | 12 11 | 10 | 9 | 8
Alpha Blend 2 Ratio Setting bits 3-0 Alpha Blend 1 Ratio Setting bits 3-0
7 | 6 | 5 | 4 3 | 2 | 1 | 0
bits 15-12 Alpha Blend 4 Ratio Setting bits [3:0]
These bits only have an effect when Alpha Blend 4 Key Color is enabled, REG[0608h] bit
11 =1b.
Table 9-60: Alpha Blend 4 Ratio Selection
Alpha Blend 4 Ratio
REG[0604h] bits 15-12 = 0001b, 0010b, 0100b REG[0604h] bits 15-12=1011b
REG[0614h] bits 15-12 - -

REG[0608h] bit 7 = 0b REG[0608h] bit 7 = 1b REG[0608h] bit 7 = 1b

Main PIP1 or PIP2 PIP1 PIP2 PIP1 PIP2

0000b (0h) 100% 0% 100% 0% 100% 0%
0001b (1h) 87.5% 12.5% 87.5% 12.5% 87.5% 12.5%

0010b (2h) 75% 25% 75% 25% 75% 25%
0011b (3h) 62.5% 37.5% 62.5% 37.5% 62.5% 37.5%

0100b (4h) 50% 50% 50% 50% 50% 50%
0101b (5h) 37.5% 62.5% 37.5% 62.5% 37.5% 62.5%

0110b (6h) 25% 75% 25% 75% 25% 75%
0111b (7h) 12.5% 87.5% 12.5% 87.5% 12.5% 87.5%

1000b (8h) 0% 100% 0% 100% 0% 100%

1001b ~ 1111b Reserved
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bits 11-8 Alpha Blend 3 Ratio Setting bits [3:0]
These bits only have an effect when Alpha Blend 3 Key Color is enabled, REG[0608h] bit
10 = 1b.
Table 9-61: Alpha Blend 3 Ratio Selection
REG[0614h] bits 11-8 Alpha Blend 3 Ratio
0000b (Oh) 0%
0001b (1h) 12.5%
0010b (2h) 25%
0011b (3h) 37.5%
0100b (4h) 50%
0101b (5h) 62.5%
0110b (6h) 75%
0111b (7h) 87.5%
1000D (8h) 100%
1001b ~ 1111b Reserved
bits 7-4 Alpha Blend 2 Ratio Setting bits [3:0]
These bits only have an effect when Alpha Blend 2 Key Color is enabled, REG[0608h] bit
9=1b.
Table 9-62: Alpha Blend 2 Ratio Selection
REG[0614h] bits 7-4 Alpha Blend 2 Ratio
0000b (0h) 0%
0001b (1h) 12.5%
0010b (2h) 25%
0011b (3h) 37.5%
0100b (4h) 50%
0101b (5h) 62.5%
0110b (6h) 75%
0111b (7h) 87.5%
1000b (8h) 100%
1001b ~ 1111b Reserved
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bits 3-0 Alpha Blend 1 Ratio Setting bits [3:0]
These bits only have an effect when Alpha Blend 1 Key Color is enabled, REG[0608h] bit
8 =1b.
Table 9-63: Alpha Blend 1 Ratio Selection
REG[0614h] bits 3-0 Alpha Blend 1 Ratio
0000b (0Oh) 0%
0001b (1h) 12.5%
0010b (2h) 25%
0011b (3h) 37.5%
0100b (4h) 50%
0101b (5h) 62.5%
0110b (6h) 75%
0111b (7h) 87.5%
1000D (8h) 100%
1001b ~ 1111b Reserved
S1D13774B02B Hardware Functional Specification
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REG[0618h] PIP1 Window Transparency Key Color Register 0

Default = 0000_0000h Read/Write
n/a
31 | 30 | 29 | 28 | 27 | 26 | 25 | 24
n/a
23 | 22 | 21 | 20 | 19 | 18 | 17 | 16
PIP1 Window Transparency Key Color Green bits 7-0
15 | 14 | 13 | 12 | 11 | 10 | 9 | 8
PIP1 Window Transparency Key Color Blue bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0

REG[061Ch] PIP1 Window Transparency Key Color Register 1

Default = 0000_0000h Read/Write
n/a
31 | 30 | 29 | 28 | 27 | 26 | 25 | 24
n/a
23 | 22 | 21 | 20 | 19 | 18 | 17 | 16
n/a
15 | 14 | 13 | 12 | 11 | 10 | 9 | 8
PIP1 Window Transparency Key Color Red bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0

REG[061Ch] bits 7-0  PIP1 Window Transparency Key Color Red bits [7:0]

REG[0618h] bits 15-8 PIP1 Window Transparency Key Color Green bits [7:0]

REG[0618h] bits 7-0  PIP1 Window Transparency Key Color Blue bits [7:0]
These bits specify the PIP1 transparency key color, in RGB 8:8:8 format, that is compared
with the PIP1 window pixel data. For RGB 5:6:5 formats, fill the least significant bits as

follows.
Table 9-64: RGB 5:6:5 to RGB 8:8:8 Conversion
RGB 5:6:5 — RGB 8:8:8
R4 R3 R2 R1 RO — R4 R3 R2 R1 RO R4 R3 R2
G5 G4 G3 G2 G1 GO | —> G5 G4 G3 G2 G1 GO G5 G4
B4 B3 B2 B1 BO — B4 B3 B2 B1 BO B4 B3 B2
Hardware Functional Specification S1D13774B02B
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REG[0620h] PIP2 Window Transparency Key Color Register 0

Default = 0000_0000h Read/Write
n/a
31 | 30 | 29 | 28 | 27 | 26 | 25 | 24
n/a
23 | 22 | 21 | 20 | 19 | 18 | 17 | 16
PIP2 Window Transparency Key Color Green bits 7-0
15 | 14 | 13 | 12 | 11 | 10 | 9 | 8
PIP2 Window Transparency Key Color Blue bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0

REG[0624h] PIP2 Window Transparency Key Color Register 1

Default = 0000_0000h Read/Write
n/a
31 | 30 | 29 | 28 | 27 | 26 | 25 | 24
n/a
23 | 22 | 21 | 20 | 19 | 18 | 17 | 16
n/a
15 | 14 | 13 | 12 | 11 | 10 | 9 | 8
PIP2 Window Transparency Key Color Red bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0

REG[0624h] bits 7-0  PIP2 Window Transparency Key Color Red bits [7:0]

REG[0620h] bits 15-8 PIP2 Window Transparency Key Color Green bits [7:0]

REGJ[0620h] bits 7-0  PIP2 Window Transparency Key Color Blue bits [7:0]
These bits specify the PIP2 transparency key color, in RGB 8:8:8 format, that is compared
with the PIP2 window pixel data. For RGB 5:6:5 formats, fill the least significant bits as

follows.
Table 9-65: RGB 5:6:5 to RGB 8:8:8 Conversion
RGB 5:6:5 — RGB 8:8:8
R4 R3 R2 R1 RO — R4 R3 R2 R1 RO R4 R3 R2
G5 G4 G3 G2 G1 GO | —> G5 G4 G3 G2 G1 GO G5 G4
B4 B3 B2 B1 BO — B4 B3 B2 B1 BO B4 B3 B2
S1D13774B02B Hardware Functional Specification
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REG[0628h] Alpha Blend 1 Key Color Register 0

Default = 0000_0000h Read/Write
n/a
31 | 30 | 29 | 28 | 27 | 26 | 25 | 24
n/a
23 | 22 | 21 | 20 | 19 | 18 | 17 | 16
Alpha Blend 1 Key Color Green bits 7-0
15 | 14 | 13 | 12 | 11 | 10 | 9 | 8
Alpha Blend 1 Key Color Blue bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0

REG[062Ch] Alpha Blend 1 Key Color Register 1

Default = 0000_0000h Read/Write
n/a
31 | 30 | 29 | 28 | 27 | 26 | 25 | 24
n/a
23 | 22 | 21 | 20 | 19 | 18 | 17 | 16
n/a
15 | 14 | 13 | 12 | 11 | 10 | 9 | 8
Alpha Blend 1 Key Color Red bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0

REG[062Ch] bits 7-0  Alpha Blend 1 Key Color Red bits [7:0]

REG[0628h] bits 15-8 Alpha Blend 1 Key Color Green bits [7:0]

REG[0628h] bits 7-0  Alpha Blend 1 Key Color Blue bits [7:0]
These bits only have an effect when the Alpha Blend 1 Key Color is enabled, REG[0608h]
bit 8 = 1b.

For display output port modes for LCD1, LCD2, and TV-Out that use the Main/PIP1/PIP2
windows (REG[0604h] bits 15-12 = 0001b, 0010b, and 0100b), the Alpha Blend 1 Key
Color is compared with the Main window pixel data.

For the display output port mode for LCD1 + TV-Out where TV-Out uses the PIP1/PIP2
windows (REG[0604h] bits 15-12 = 1011b), the Alpha Blend 1 Key Color is compared
with the PIP1 window pixel data.

For RGB 5:6:5 formats, fill the least significant bits as follows.

Table 9-66: RGB 5:6:5 to RGB 8:8:8 Conversion

RGB 5:6:5 —> RGB 8:8:8
R4 R3 R2 R1 RO —> R4 R3 R2 R1 RO R4 R3 R2
G5 G4 G3 G2 G1 GO | - G5 G4 G3 G2 G1 GO G5 G4
B4 B3 B2 B1 BO - B4 B3 B2 B1 BO B4 B3 B2
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REG[0630h] Alpha Blend 2 Key Color Register 0
Default = 0000_0000h Read/Write
n/a
31 | 30 | 29 | 28 | 27 | 26 | 25 | 24
n/a
23 | 22 | 21 | 20 | 19 | 18 | 17 | 16
Alpha Blend 2 Key Color Green bits 7-0
15 | 14 | 13 | 12 | 11 | 10 | 9 | 8
Alpha Blend 2 Key Color Blue bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
REG[0634h] Alpha Blend 2 Key Color Register 1
Default = 0000_0000h Read/Write
n/a
31 | 30 | 29 | 28 | 27 | 26 | 25 | 24
n/a
23 | 22 | 21 | 20 | 19 | 18 | 17 | 16
n/a
15 | 14 | 13 | 12 | 11 | 10 | 9 | 8
Alpha Blend 2 Key Color Red bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0

REG[0634h] bits 7-0
REG[0630h] bits 15-8
REG[0630h] bits 7-0

Alpha Blend 2 Key Color Red bits [7:0]
Alpha Blend 2 Key Color Green bits [7:0]
Alpha Blend 2 Key Color Blue bits [7:0]

These bits only have an effect when the Alpha Blend 2 Key Color is enabled, REG[0608h]

bit 9 = 1b.

For display output port modes for LCD1, LCD2, and TV-Out that use the Main/PIP1/PIP2
windows (REG[0604h] bits 15-12 = 0001b, 0010b, and 0100b), the Alpha Blend 2 Key

Color is compared with the Main window pixel data.

For the display output port mode for LCD1 + TV-Out where TV-Out uses the PIP1/PIP2
windows (REG[0604h] bits 15-12 = 1011b), the Alpha Blend 2 Key Color is compared

with the PIP1 window pixel data.

For RGB 5:6:5 formats, fill the least significant bits as follows.

Table 9-67: RGB 5:6:5 to RGB 8:8:8 Conversion

RGB 5:6:5 —> RGB 8:8:8
R4 R3 R2 R1 RO —> R4 R3 R2 R1 RO R4 R3 R2
G5 G4 G3 G2 G1 GO | - G5 G4 G3 G2 G1 GO G5 G4
B4 B3 B2 B1 BO —> B4 B3 B2 B1 BO B4 B3 B2
S1D13774B02B Hardware Functional Specification
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REG[0638h] Alpha Blend 3 Key Color Register 0

Default = 0000_0000h Read/Write
n/a
31 | 30 | 29 | 28 | 27 | 26 | 25 | 24
n/a
23 | 22 | 21 | 20 | 19 | 18 | 17 | 16
Alpha Blend 3 Key Color Green bits 7-0
15 | 14 | 13 | 12 | 11 | 10 | 9 | 8
Alpha Blend 3 Key Color Blue bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0

REG[063Ch] Alpha Blend 3 Key Color Register 1

Default = 0000_0000h Read/Write
n/a
31 | 30 | 29 | 28 | 27 | 26 | 25 | 24
n/a
23 | 22 | 21 | 20 | 19 | 18 | 17 | 16
n/a
15 | 14 | 13 | 12 | 11 | 10 | 9 | 8
Alpha Blend 3 Key Color Red bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0

REG[063Ch] bits 7-0  Alpha Blend 3 Key Color Red bits [7:0]

REG[0638h] bits 15-8 Alpha Blend 3 Key Color Green bits [7:0]

REG[0638h] bits 7-0  Alpha Blend 3 Key Color Blue bits [7:0]
These bits only have an effect when the Alpha Blend 3 Key Color is enabled, REG[0608h]
bit 10 = 1b.

For display output port modes for LCD1, LCD2, and TV-Out that use the Main/PIP1/PIP2
windows (REG[0604h] bits 15-12 = 0001b, 0010b, and 0100b), the Alpha Blend 3 Key
Color is compared with the Main window pixel data.

For the display output port mode for LCD1 + TV-Out where TV-Out uses the PIP1/PIP2
windows (REG[0604h] bits 15-12 = 1011b), the Alpha Blend 3 Key Color is compared
with the PIP1 window pixel data.

For RGB 5:6:5 formats, fill the least significant bits as follows.

Table 9-68: RGB 5:6:5 to RGB 8:8:8 Conversion

RGB 5:6:5 —> RGB 8:8:8
R4 R3 R2 R1 RO —> R4 R3 R2 R1 RO R4 R3 R2
G5 G4 G3 G2 G1 GO | - G5 G4 G3 G2 G1 GO G5 G4
B4 B3 B2 B1 BO - B4 B3 B2 B1 BO B4 B3 B2
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REG[0640h] Alpha Blend 4 Key Color Register 0
Default = 0000_0000h Read/Write
n/a
31 | 30 | 29 | 28 | 27 | 26 | 25 | 24
n/a
23 | 22 | 21 | 20 | 19 | 18 | 17 | 16
Alpha Blend 4 Key Color Green bits 7-0
15 | 14 | 13 | 12 | 11 | 10 | 9 | 8
Alpha Blend 4 Key Color Blue bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
REG[0644h] Alpha Blend 4 Key Color Register 1
Default = 0000_0000h Read/Write
n/a
31 | 30 | 29 | 28 | 27 | 26 | 25 | 24
n/a
23 | 22 | 21 | 20 | 19 | 18 | 17 | 16
n/a
15 | 14 | 13 | 12 | 11 | 10 | 9 | 8
Alpha Blend 4 Key Color Red bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0

REG[0644h] bits 7-0
REG[0640h] bits 15-8
REG[0640h] bits 7-0

Alpha Blend 4 Key Color Red bits [7:0]
Alpha Blend 4 Key Color Green bits [7:0]
Alpha Blend 4 Key Color Blue bits [7:0]

These bits only have an effect when the Alpha Blend 4 Key Color is enabled, REG[0608h]

bit 11 = 1b.

For display output port modes for LCD1, LCD2, and TV-Out that use the Main/PIP1/PIP2
windows (REG[0604h] bits 15-12 = 0001b, 0010b, and 0100b), the Alpha Blend 4 Key

Color is compared with the Main window pixel data.

For the display output port mode for LCD1 + TV-Out where TV-Out uses the PIP1/PIP2
windows (REG[0604h] bits 15-12 = 1011b), the Alpha Blend 4 Key Color is compared

with the PIP1 window pixel data.

For RGB 5:6:5 formats, fill the least significant bits as follows.

Table 9-69: RGB 5:6:5 to RGB 8:8:8 Conversion

RGB 5:6:5 —> RGB 8:8:8
R4 R3 R2 R1 RO —> R4 R3 R2 R1 RO R4 R3 R2
G5 G4 G3 G2 G1 GO | - G5 G4 G3 G2 G1 GO G5 G4
B4 B3 B2 B1 BO —> B4 B3 B2 B1 BO B4 B3 B2
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REG[0648h] Pseudo Color Setting Register
Default = 0000_0020h Read/Write
n/a
31 | 30 | 29 | 28 | 27 | 26 | 25 | 24
n/a
23 | 22 | 21 | 20 | 19 | 18 | 17 | 16
n/a
15 | 14 13 | 12 11 10 | 9 | 8
n/a Pseudo RGBgtl;tgl_JéCObr Format n/a Pseudo Color Output Mode bits 2-0
7 | 6 5 | 4 3 2 | 1 | 0
bits 5-4 Pseudo RGB Output Color Format bits [1:0]

When a valid Pseudo Color Output Mode is selected (see REG[0648h] bits 2-0), these bits
select the RGB format that is output to the LCD panel interface. It is recommended that
these bits be set according to the data width of the panel (i.e. 18-bit panel uses RGB 6:6:6).

Table 9-70: Pseudo Output Color Format

REG[0648h] bits 5-4 Pseudo Output Color Format
00b RGB 4:4:4
01b RGB 5:6:5
10b RGB 6:6:6
11b Reserved

bits 2-0

Pseudo Color Output Mode bits [2:0]

These bits select the method used to convert internal RGB 8:8:8 image data to RGB 4:4:4,
RGB 5:6:5, or RGB 6:6:6 data for output to the LCD interface. This function is designed
for panels with data widths of less than 24-bit. The output color format is selected using

the Pseudo RGB output Color Format bits, REG[0648h] bits 5-4.

The following methods are available.

Table 9-71: Pseudo Mode Selection

REG[0648h] bits 2-0

Pseudo Color Output Mode

000b

Disable (Pas-through)

001b

2x2 Matrix Dither Enable

010b (see Note)

FRM Enable

100b (see Note)

Error Diffusion Enable

101b ~ 111b

Reserved

Note

For displays using parallel/serial LCD interfaces or using the parallel TV-Out interface,
these settings are not valid.
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REG[064Ch] LUT Address Counter Register (AID)
Default = 0000_0000h: Address auto increment disable Read/Write
n/a
31 | 30 | 29 | 28 | 27 | 26 | 25 | 24
n/a
23 | 22 | 21 | 20 | 19 | 18 | 17 16
LUT Address
i Counter bit 8
15 | 14 | 13 | 12 | 1 | 10 | 9 8
LUT Address Counter bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
bits 8-0 LUT Address Counter bits [8:0]

These bits specify the address (or index) into the LUT (Look-up Table) which consists of
256 RGB entries.

The RGB entries are written into the LUT using the LUT Data Port (REG[0650h] bits 15-
0) as shown in Table 9-72: “LUT Data Mapping,” on page 207. After each RGB data write
to the LUT Data Port is completed, the counter is automatically incremented up to a value
of 1FFh. When the address counter value reaches 1FFh, the address counter is reset to O0Oh.

Note
The LUT can only be accessed when the display output port is “All Off” (REG[0604h]
bits 15-12 = 0000b) and the S1D13774 is in normal operation mode (REG[002Ch] bits
1-0 =11b).
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REG[0650h] LUT Data Port Register (AID)
Default = 0000_XXXXh: Address auto increment disable Read/Write
n/a
31 | 30 | 29 | 28 | 27 | 26 | 25 | 24
n/a
23 | 22 | 21 | 20 | 19 | 18 | 17 | 16
LUT Data Port bits 15-8
15 | 14 | 13 | 12 | 11 | 10 | 9 | 8
LUT Data Port bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
bits 15-0 LUT Data Port bits [15:0]

These bits are the access port for setting the LUT RGB data. The LUT can only be
accessed when the display output port is “All Off” (REG[0604h] bits 15-12 = 0000b) and
the S1D13774 is in normal operation mode (REG[002Ch] bits 1-0 = 11b). The LUT data
must be set as follows.

Table 9-72: LUT Data Mapping

Cycle (RE ('s'[l;; 4’?;1“]";;: 8.0) REG[0650h] bits 15-8 REG[0650h] bits 7-0

1 000h Green 0 Red 0
2 001h n/a Blue 0
3 002h Green 1 Red 1
4 003h n/a Blue 1

511 1FEh Green 255 Red 255

512 1FFh n/a Blue 255

Note

1. When the host interface is configured for indirect interface, the LUT Data Port can
be continuously read without re-setting the index address. During burst reads, the
register index of REG[0650h] must not be set again between each data read. The
register index of REG[0650h] should be set only once after setting the LUT address
counter (REG[064Ch]).

2. When the host interface is configured forI2C, the LUT Data Port can be
continuously read with multiple register accesses. If reading this register with single
accesses, set the LUT Address Counter (REG[064Ch]) before reading the data port.
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9.4.15 Main Window Configuration Registers

REG[0680h] Main Window Control Register
Default = 0000_0000h Read/Write
n/a
31 | 30 | 29 | 28 | 27 26 25 24
n/a
23 22 | 21 | 20 | 19 18 17 16
S“g;ina\:\tlair}({j:svét n/a e'\IACairl:/I\c,)\ggdL?x" t Reserved Main Window
Wi I
(WO) Select elC Enable
15 14 | 13 | 12 11 10 9 8
. Main2 Wind Main2 Wind Main1 Wind Main1 Wind
Main Iaput Format n/a Vertical Pixel | Horizontal Pixel | Vertical Pixel | Horizontal Pixel
Doubling Enable | Doubling Enable | Doubling Enable | Doubling Enable
7 6 | 5 | 4 3 2 1 0
bit 15 Main Window Software Reset (Write Only)
This bit initiates a software reset of the Main window module. A Main Window Software
Reset has no effect on other LCDC functions.
Writing a Ob to this bit has no hardware effect.
Writing a 1b to this bit initiates a software reset of the Main window module.
Note
After initiating a Main window software reset, a TV-Out Interface Register Update
(REG[0600h] bit 15) or a LCD Interface Register Update (REG[0600h] bit 14) must be
triggered according to the current active display output port (see REG[0604h] bits 15-
12).
bit 10 Main Window eIC Mode Unit Select
This bit selects the eIC mode unit used for processing memory data for the Main window.
When this bit = Ob, line eIC mode is selected.
When this bit = 1b, partial eIC mode is selected.
Note
The setting of this bit affects both the Mainl window and the Main2 window. The eIC
mode cannot be independently configured for the Mainl and Main2 windows.
bit 9 Reserved
The default value for this bit is Ob..
bit 8 Main Window elIC Enable
This bit controls the eIC function for the Main window.
When this bit = Ob, the eIC is disabled (bypassed).
When this bit = 1b, the elC is enabled.
Note
The setting of this bit affects both the Mainl window and the Main2 window. The eIC
cannot be independently configured for the Mainl and Main2 windows.
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bit 7 Main Window Input Format Select
This bit selects the input format for the Main window.
When this bit = Ob, RGB 5:6:5 format is selected.
When this bit = 1b, RGB 8:8:8 format is selected.

Note
The setting of this bit affects both the Mainl window and the Main2 window. The eIC
cannot be independently configured for the Mainl and Main2 windows.

bit 3 Main2 Window Vertical Pixel Doubling Enable
This bit controls pixel doubling for the vertical dimension (height), of the Main2 window.
When this bit = Ob, there is no hardware effect.
When this bit = 1b, pixel doubling for the vertical dimension (height) is enabled.

bit 2 Main2 Window Horizontal Pixel Doubling Enable
This bit controls pixel doubling for the horizontal dimension (width) of the Main2 win-
dow.
When this bit = Ob, there is no hardware effect.
When this bit = 1b, pixel doubling for the horizontal dimension (width) is enabled.

bit 1 Mainl Window Vertical Pixel Doubling Enable
This bit controls pixel doubling for the vertical dimension (height) of the Mainl window.
When this bit = Ob, there is no hardware effect.
When this bit = 1b, pixel doubling for the vertical dimension (height) is enabled.

bit 0 Mainl Window Horizontal Pixel Doubling Enable
This bit controls pixel doubling for the horizontal dimension (width) of the Mainl win-
dow.
When this bit = Ob, there is no hardware effect.
When this bit = 1b, pixel doubling for the horizontal dimension (width) is enabled.

Hardware Functional Specification S1D13774B02B
Issue Date: 2008/07/02 X85A-A-003-01

Revision 1.5 - EPSON CONFIDENTIAL



Page 210

Epson Research and Development

Vancouver Design Center

REG[0684h] Main1 Memory Start Address Register
Default = 0000_0000h Read/Write
n/a
31 | 30 | 29 | 28 | 27 | 26 | 25 | 24
n/a
23 | 22 | 21 20 | 19 | 18 | 17 | 16
n/a Main1 Memory Start Address bits 12-8
15 | 14 | 13 12 | 11 | 10 | 9 | 8
Main1 Memory Start Address bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
bits 12-0 Mainl Memory Start Address bits [12:0]

These bits determine the memory start address for the Mainl window, in 256 byte resolu-

tion. For further information on displaying image data from memory, see Section 12.1,

“Configuring the Display Paths” on page 294.
REG[0684h] bits 12-0 = Mainl memory start address in bytes + 256

REG[0688h] Main1 Memory Line Address Offset Register
Default = 0000_0000h Read/Write
n/a
31 | 30 | 29 | 28 | 27 | 26 | 25 | 24
n/a
23 | 22 | 21 | 20 | 19 | 18 | 17 | 16
n/a
15 14 | 13 | 12 | 11 | 10 | 9 | 8
n/a Main1 Memory Line Address Offset bits 6-0
7 6 | 5 | 4 | 3 | 2 | 1 | 0
bits6-0 Mainl Memory Line Address Offset bits [6:0]
These bits determine the memory line address offset for the Mainl window, in bytes. For
further information on displaying image data from memory, see Section 12.1, “Configur-
ing the Display Paths” on page 294.
REG[0688h] bits 6-0 = Mainl memory line address offset in bytes + 32
Note
These bits must be set so that the line address offset is 64 byte aligned (bit 0 = Ob).
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REG[068Ch] Main1 Memory Vertical Size Register
Default = 0000_0000h Read/Write
n/a
31 | 30 | 29 | 28 | 27 | 26 | 25 | 24
n/a
23 | 22 | 21 | 20 | 19 | 18 | 17 | 16
n/a
15 | 14 | 13 | 12 | 11 | 10 | 9 | 8
Main1 Memory Vertical Size bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
bits 7-0 Mainl Memory Vertical Size bits [7:0]

These bits determine the memory area vertical size for the Mainl window, in 4 line resolu-
tion. For further information on displaying image data from memory, see Section 12.1,
“Configuring the Display Paths” on page 294.

REG[068Ch] bits 7-0 = Mainl memory vertical size in lines + 4 - 1

Note
The memory area vertical size can range from a minimum of 4 lines (REG[068Ch] =
0000h) to a maximum of 1024 lines (REG[068Ch] = O0FFh).

REG[0690h] Main1 Image Horizontal Size Register
Default = 0000_0000h Read/Write
n/a
31 | 30 | 29 | 28 | 27 | 26 25 | 24
n/a
23 | 22 | 21 | 20 | 19 | 18 17 | 16
n/a Main1 Image Horizontal Size bits 9-8
15 | 14 | 13 | 12 | 11 | 10 9 | 8
Main1 Image Horizontal Size bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
bits 9-0 Mainl Image Horizontal Size bits [9:0]

These bits determine the horizontal size of the Mainl window image before pixel doubling

is applied (see REG[0680h] bit 0), in pixels. For further information on displaying image

data from memory, see Section 12.1, “Configuring the Display Paths” on page 294.
REG[0690h] bits 9-0 = Main1 image horizontal size in pixels - 1

Note
The Mainl image horizontal size can range from a minimum of 16 pixels (REG[0690h]
= 000Fh) to a maximum of 1024 pixels (REG[0690h] = 03FFh).
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REG[0694h] Main1 Image Vertical Size Register

Default = 0000_0000h Read/Write
n/a
31 | 30 | 29 | 28 | 27 | 26 25 | 24
n/a
23 | 22 | 21 | 20 | 19 | 18 17 | 16
n/a Main1 Image Vertical Size bits 9-8
15 | 14 | 13 | 12 | 11 | 10 9 | 8
Main1 Image Vertical Size bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
bits 9-0 Mainl Image Vertical Size bits [9:0]

These bits determine the vertical size of the Mainl window image before pixel doubling is

applied (see REG[0680h] bit 1), in lines. For further information on displaying image data

from memory, see Section 12.1, “Configuring the Display Paths” on page 294.
REG[0694h] bits 9-0 = Mainl image vertical size in lines - 1

Note
The Mainl image vertical size can range from a minimum of 1 line (REG[0694h] =
0000h) to a maximum of 1024 lines (REG[0694h] = 03FFh).

REG[0698h] Main1 Image X Start Position Register
Default = 0000_0000h Read/Write
n/a
31 | 30 | 29 | 28 | 27 | 26 25 | 24
n/a
23 | 22 | 21 | 20 | 19 | 18 17 | 16
n/a Main1 Image X Start Position bits 9-8
15 | 14 | 13 | 12 | 11 | 10 9 | 8
Main1 Image X Start Position bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
bits 9-0 Mainl Image X Start Position bits [9:0]
These bits determine the X start position of the Mainl window image, in pixels. The
Mainl image X start position defines the position, in the X direction, where the image
starts relative to the left side of the defined image area (position 0). For further information
on displaying image data from memory, see Section 12.1, “Configuring the Display Paths”
on page 294.
REG[0698h] bits 9-0 = Mainl image X start position in pixels
Note
The Mainl image X start position can range from a minimum of 0 pixels (REG[0698h]
= 0000h) to a maximum of 1023 pixels (REG[0698h] = 03FFh).
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REG[069Ch] Main1 Image Y Start Position Register
Default = 0000_0000h Read/Write
n/a
31 | 30 | 29 28 | 27 | 26 25 | 24
n/a
23 | 22 | 21 20 | 19 | 18 17 | 16
n/a Main1 Image Y Start Position bits 9-8
15 | 14 | 13 | 12 | 11 | 10 9 | 8
Main1 Image Y Start Position bits 7-0
7 | 6 | 5 | 4 | 3 | 2 1 | 0
bits 9-0 Mainl Image Y Start Position bits [9:0]

These bits determine the Y start position of the Mainl window image, in lines. The Main1

image Y start position defines the position, in the Y direction, where the image starts rela-

tive to the top of the defined image area (position 0). For further information on displaying

image data from memory, see Section 12.1, “Configuring the Display Paths” on page 294.
REG[069Ch] bits 9-0 = Main1 image Y start position in lines

Note

The Mainl image Y start position can range from a minimum of 0 lines (REG[069Ch] =
0000h) to a maximum of 1023 lines (REG[069Ch] = 03FFh).

REG[06A0h] Main1 Window X Start Position Register
Default = 0000_0000h Read/Write
n/a
31 | 30 | 29 | 28 | 27 | 26 25 | 24
n/a
23 | 22 | 21 | 20 | 19 | 18 17 | 16
n/a Main1 Window X Start Position bits 9-8
15 | 14 | 13 | 12 | 11 | 10 9 | 8
Main1 Window X Start Position bits 7-0
7 | 6 | 5 | 4 | 3 | 2 1 | 0
bits 9-0 Mainl Window X Start Position bits [9:0]

These bits determine the X start position of the Mainl window in relation to the origin of
the panel, in pixels. For further information on displaying image data from memory, see

Section 12.1, “Configuring the Display Paths” on page 294.

Note

When the active display output port is set for LCD2 (REG[0604h] bits 15-12 = 0010b)

or parallel TV-Out (REG[0604h] bits 15-12 = 0100b or 1011b and REG[0200h] bits 1-
0 = 10b), the Mainl window X,Y start position must not be set to 1~10,0. For example,
a position of 5,0 is not allowed.
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REG[06A4h] Main1 Window Y Start Position Register
Default = 0000_0000h Read/Write
n/a
31 | 30 | 29 | 28 | 27 | 26 25 | 24
n/a
23 | 22 | 21 | 20 | 19 | 18 17 | 16
n/a Main1 Window Y Start Position bits 9-8
15 | 14 | 13 | 12 | 11 | 10 9 | 8
Main1 Window Y Start Position bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
bits 9-0 Mainl Window Y Start Position bits [9:0]

These bits determine the Y start position of the Mainl window in relation to the origin of
the panel, in lines. For further information on displaying image data from memory, see
Section 12.1, “Configuring the Display Paths” on page 294.

Note
When the active display output port is set for LCD2 (REG[0604h] bits 15-12 = 0010b)
or parallel TV-Out (REG[0604h] bits 15-12 = 0100b or 1011b and REG[0200h] bits 1-
0 = 10b), the Mainl window X,Y start position must not be set to 1~10,0. For example,
a position of 5,0 is not allowed.

REG[06A8h] Main2 Memory Start Address Register
Default = 0000_0000h Read/Write
n/a
31 | 30 | 29 | 28 | 27 | 26 | 25 | 24
n/a
23 | 22 | 21 20 | 19 | 18 | 17 | 16
n/a Main2 Memory Start Address bits 12-8
15 | 14 | 13 12 | 11 | 10 | 9 | 8
Main2 Memory Start Address bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
bits 12-0 Main2 Memory Start Address bits [12:0]

These bits determine the memory start address for the Main2 window, in 256 byte resolu-
tion. For further information on displaying image data from memory, see Section 12.1,
“Configuring the Display Paths” on page 294.

REG[06A8h] bits 12-0 = Main2 memory start address in bytes + 256

S1D13774B02B Hardware Functional Specification
X85A-A-003-01 Issue Date: 2008/07/02

Revision 1.5 - EPSON CONFIDENTIAL



Epson Research and Development Page 215
Vancouver Design Center

REG[06ACh] Main2 Memory Line Address Offset Register
Default = 0000_0000h Read/Write
n/a
31 | 30 | 29 | 28 | 27 | 26 | 25 | 24
n/a
23 | 22 | 21 | 20 | 19 | 18 | 17 | 16
n/a
15 14 | 13 | 12 | 11 | 10 | 9 | 8
n/a Main2 Memory Line Address Offset bits 6-0
7 6 | 5 | 4 | 3 | 2 | 1 | 0
bits6-0 Main2 Memory Line Address Offset bits [6:0]

These bits determine the memory line address offset for the Main2 window, in bytes. For
further information on displaying image data from memory, see Section 12.1, “Configur-
ing the Display Paths” on page 294.

REG[06ACHh] bits 6-0 = Main2 memory line address offset in bytes + 32

Note
These bits must be set so that the line address offset is 64 byte aligned (bit O = Ob).

REG[06B0h] Main2 Memory Vertical Size Register
Default = 0000_0000h Read/Write
n/a
31 | 30 | 29 | 28 | 27 | 26 | 25 | 24
n/a
23 | 22 | 21 | 20 | 19 | 18 | 17 | 16
n/a
15 | 14 | 13 | 12 | 11 | 10 | 9 | 8
Main2 Memory Vertical Size bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
bits 7-0 Main2 Memory Vertical Size bits [7:0]
These bits determine the memory area vertical size for the Main2 window, in 4 line resolu-
tion. For further information on displaying image data from memory, see Section 12.1,
“Configuring the Display Paths” on page 294.
REG[06B0h] bits 7-0 = Main2 memory vertical size in lines + 4 - 1
Note
The memory area vertical size can range from a minimum of 4 lines (REG[06BOh] =
0000h) to a maximum of 1024 lines (REG[06B0h] = 00FFh).
Hardware Functional Specification S1D13774B02B

Issue Date: 2008/07/02

X85A-A-003-01
Revision 1.5 - EPSON CONFIDENTIAL



Page 216

Epson Research and Development
Vancouver Design Center

REG[06B4h] Main2 Image Horizontal Size Register
Default = 0000_0000h Read/Write
n/a
31 | 30 | 29 | 28 | 27 | 26 25 | 24
n/a
23 | 22 | 21 | 20 | 19 | 18 17 | 16
n/a Main2 Image Horizontal Size bits 9-8
15 | 14 | 13 | 12 | 11 | 10 9 | 8
Main2 Image Horizontal Size bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
bits 9-0 Main2 Image Horizontal Size bits [9:0]

These bits determine the horizontal size of the Main2 window image before pixel doubling

is applied (see REG[0680h] bit 2), in pixels. For further information on displaying image

data from memory, see Section 12.1, “Configuring the Display Paths” on page 294.
REG[06B4h] bits 9-0 = Main2 image horizontal size in pixels - 1

Note
The Main2 image horizontal size can range from a minimum of 16 pixels (REG[06B4h]
= 000Fh) to a maximum of 1024 pixels (REG[06B4h] = 03FFh).

REG[06B8h] Main2 Image Vertical Size Register
Default = 0000_0000h Read/Write
n/a
31 | 30 | 29 | 28 | 27 | 26 25 | 24
n/a
23 | 22 | 21 | 20 | 19 | 18 17 | 16
n/a Main2 Image Vertical Size bits 9-8
15 | 14 | 13 | 12 | 11 | 10 9 | 8
Main2 Image Vertical Size bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
bits 9-0 Main2 Image Vertical Size bits [9:0]
These bits determine the vertical size of the Main2 window image before pixel doubling is
applied (see REG[0680h] bit 3), in lines. For further information on displaying image data
from memory, see Section 12.1, “Configuring the Display Paths” on page 294.
REG[06B8h] bits 9-0 = Main2 image vertical size in lines - 1
Note
The Main2 image vertical size can range from a minimum of 1 line (REG[06B8h] =
0000h) to a maximum of 1024 lines (REG[06B8h] = 03FFh).
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REG[06BCh] Main2 Image X Start Position Register
Default = 0000_0000h Read/Write
n/a
31 | 30 | 29 | 28 | 27 | 26 25 | 24
n/a
23 | 22 | 21 | 20 | 19 | 18 17 | 16
n/a Main2 Image X Start Position bits 9-8
15 | 14 | 13 | 12 | 11 | 10 9 | 8
Main2 Image X Start Position bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
bits 9-0 Main2 Image X Start Position bits [9:0]

These bits determine the X start position of the Main2 window image, in pixels. The
Main2 image X start position defines the position, in the X direction, where the image
starts relative to the left side of the defined image area (position 0). For further information
on displaying image data from memory, see Section 12.1, “Configuring the Display Paths”
on page 294.

REG[06BCh] bits 9-0 = Main2 image X start position in pixels

Note
The Main2 image X start position can range from a minimum of 0 pixels (REG[06BCh]
= (0000h) to a maximum of 1023 pixels (REG[06BCh] = 03FFh).

REG[06COh] Main2 Image Y Start Position Register
Default = 0000_0000h Read/Write
n/a
31 | 30 | 29 | 28 | 27 | 26 25 | 24
n/a
23 | 22 | 21 | 20 | 19 | 18 17 | 16
n/a Main2 Image Y Start Position bits 9-8
15 | 14 | 13 | 12 | 11 | 10 9 | 8
Main2 Image Y Start Position bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
bits 9-0 Main2 Image Y Start Position bits [9:0]

These bits determine Y start position of the Main2 window image, in lines. The Main2

image Y start position defines the position, in the Y direction, where the image starts rela-

tive to the top of the defined image area (position 0). For further information on displaying

image data from memory, see Section 12.1, “Configuring the Display Paths” on page 294.
REG[06CO0h] bits 9-0 = Main2 image Y start position in lines

Note
The Main2 image Y start position can range from a minimum of 0 lines (REG[06COh] =
0000h) to a maximum of 1023 lines (REG[06COh] = 03FFh).

Hardware Functional Specification

Issue Date: 2008/07/02

S1D13774B02B
X85A-A-003-01

Revision 1.5 - EPSON CONFIDENTIAL



Page 218

Epson Research and Development
Vancouver Design Center

REG[06C4h] Main2 Window X Start Position Register
Default = 0000_0000h Read/Write
n/a
31 | 30 | 29 | 28 | 27 | 26 25 | 24
n/a
23 | 22 | 21 | 20 | 19 | 18 17 | 16
n/a Main2 Window X Start Position bits 9-8
15 | 14 | 13 | 12 | 11 | 10 9 | 8
Main2 Window X Start Position bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
bits 9-0 Main2 Window X Start Position bits [9:0]
These bits determine the X start position of the Main2 window in relation to the origin of
the panel, in pixels. For further information on displaying image data from memory, see
Section 12.1, “Configuring the Display Paths” on page 294.
Note

When the active display output port is set for LCD2 (REG[0604h] bits 15-12 = 0010b)
or parallel TV-Out (REG[0604h] bits 15-12 = 0100b or 1011b and REG[0200h] bits 1-
0 = 10b), the Main2 window X,Y start position must not be set to 1~10,0. For example,
a position of 5,0 is not allowed.

REG[06C8h] Main2 Window Y Start Position Register
Default = 0000_0000h Read/Write
n/a
31 | 30 | 29 | 28 | 27 | 26 25 | 24
n/a
23 | 22 | 21 | 20 | 19 | 18 17 | 16
n/a Main2 Window Y Start Position bits 9-8
15 | 14 | 13 | 12 | 11 | 10 9 | 8
Main2 Window Y Start Position bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
bits 9-0 Main2 Window Y Start Position bits [9:0]
These bits determine the Y start position of the Main2 window in relation to the origin of
the panel, in lines. For further information on displaying image data from memory, see
Section 12.1, “Configuring the Display Paths” on page 294.
Note
1. The Mainl and Main2 windows must satisfy the following expression so they do
not overlap.
Mainl Window Y End Position < Main2 Window Y Start Position
2. When the active display output port is set for LCD2 (REG[0604h] bits 15-12 =
0010b) or parallel TV-Out (REG[0604h] bits 15-12 = 0100b or 1011b and
REG[0200h] bits 1-0 = 10b), the Main2 window X,Y start position must not be set
to 1~10,0. For example, a position of 5,0 is not allowed.
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9.4.16 PIP1 Window Configuration Registers

REG[0700h] PIP1 Control Register
Default = 0000_0000h Read/Write
n/a
31 | 30 | 29 | 28 27 26 25 | 24
n/a
23 22 21 | 20 19 18 17 16
PIP1 Software PIP1 YUV Data Ic l\|/DICI>Fc’i1e Unit A Reserved PIP1
Reset (WO) Type Select ) e Select elC Enable
15 14 13 12 11 10 9 8
PIP1 Double PIP1 Buffer PIP1 Double
PIP1 Input Format Select bits 1-0 Buffer Status Change Trigger Buffer Mode n/a
(RO) Select Enable
7 6 5 4 3 2 | 1 | 0

bit 15

bit 14

bit 11

bit9

PIP1 Software Reset (Write Only)

This bit initiates a software reset of the PIP1 window module. A PIP1 Software Reset has
no effect on other LCDC functions.

Writing a Ob to this bit has no hardware effect.

Writing a 1b to this bit initiates a software reset of the PIP1 window module.

Note
After initiating a PIP1 software reset, a TV-Out Interface Register Update (REG[0600h]
bit 15) or a LCD Interface Register Update (REG[0600h] bit 14) must be triggered ac-
cording to the current active display output port (see REG[0604h] bits 15-12).

PIP1 YUV Data Type Select
These bits are used for YUV data only (REG[0700h] bits 7-6 = 10b or 11b). This bit
selects the YUV data type in memory.

Table 9-73: PIP1 Window YUV Data Type Select

REG[0700h] bit 14

Data Mode Input Data Range

0<Y<255
0<U<255
0<V<255

Ob (default) YUV Offset

16 <Y <235
16<U<240
16 <V <240

1b YcbCr Offset

PIP1 eIC Mode Unit Select

This bit selects the eIC Mode unit used for processing memory data for the PIP1 window.
When this bit = Ob, line eIC mode is selected.

When this bit = 1b, partial eIC mode is selected.

Reserved
The default value for this bit is Ob..
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bit 8

bits 7-6

bit 5

bit 4

bit 3

PIP1 eIC Enable

This bit controls the eIC function for the PIP1 window.
When this bit = Ob, the elC is disabled (bypassed).
When this bit = 1b, the elC is enabled.

PIP1 Input Format Select bits [1:0]
These bits select the input format for the PIP1 window.

Table 9-74: PIPI Input Format Selection

REG[0700h] bits 7-6 PIP1 Input Format
00b RGB 5:6:5
01b RGB 8:8:8
10b YUV 4:2:2
11b YUV 4:2:0

PIP1 Double Buffer Status (Read Only)

When PIP1 double buffer mode is enabled (REG[0700h] bit 3 = 1b), this bit indicates
which buffer is being displayed.

When this bit = Ob, Buffer A is being displayed.

When this bit = 1b, Buffer B is being displayed.

PIP1 Buffer Change Trigger Select

When PIP1 double buffer mode is enabled (REG[0700h] bit 3 = 1b), this bit selects which
write path is used as the trigger for changing the read buffer.

When this bit = Ob, the read buffer changes when 1 frame write to the Main Memory
Write Path ends.

When this bit = 1b, the read buffer changes when 1 frame write to the Sub Memory Write
Path ends.

PIP1 Double Buffer Mode Enable

This bit controls double buffer mode for the PIP1 window which alternately reads from
Buffer A and Buffer B. The trigger used for changing the read buffer is when a write of
one frame to the selected write path (see REG[0700h] bit 4) ends.

When this bit = Ob, PIP1 double buffer mode is disabled.

When this bit = 1b, PIP1 double buffer mode is enabled.
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REG[0704h] PIP1 Window Scaling Mode Register
Default = 0000_020Ah Read/Write
n/a
31 | 30 | 29 | 28 | 27 26 25 | 24
n/a
23 22 | 21 20 19 18 17 16
PIP1 Filter
Scaling Mode n/a Reserved Reserved Reserved Reserved Reserved
Enable
15 14 | 13 12 11 10 9 8
E PIP1 Edge PIP1 Edge Enhance Effect bits 2-0 Reserved Reserved Reserved Reserved
nhance Enable
7 6 | 5 | 4 3 2 1 0

bit 15

bit 12

bit 11

bit 10

bit9

bit 8

bit 7

PIP1 Filter Scaling Mode Enable

This bit controls filter scaling for the PIP1 window. For more information on scaling, see
Section 12.3.3, “Scaling” on page 304.

When this bit = Ob, filter scaling is disabled (over/down sampling scaling). When this
mode is selected, image data can be expanded up to 8x or reduced down to 1/8x.

When this bit = 1b, filter scaling is enabled (Bi-Cubic scaling). When this mode is
selected, image data can be expanded up to 8x or reduced down to 1/2x.

Note
When the HSYNC & FIELD or ITU-R BT656 TV-Out interface is selected
(REG[0200h] bits 1-0 = 01b or 11b and REG[0604h] bits 15-12 = 0100b or 1011b), this
bit must be set to Ob.

Reserved
The default value for this bit is Ob.

Reserved
The default value for this bit is Ob.

Reserved
The default value for this bit is Ob.

Reserved
The default value for this bit is 1b.

Reserved
The default value for this bit is Ob.

PIP1 Edge Enhance Enable

This bit controls the edge enhance effect for the PIP1 window. The strength of the edge
enhance effect is configured by the PIP1 Edge Enhance Effect bits, REG[0704h] bits 6-4.
Note that edge enhance only has an effect on the horizontal direction.

When this bit = Ob, the edge enhance effect is disabled.

When this bit = 1b, the edge enhance effect is enabled.

Note
This bit only has an effect when PIP1 Filter Scaling Mode is enabled, REG[0704h] bit
15 =1b.
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bits 6-4 PIP1 Edge Enhance Effect bits [2:0]
When PIP1 Edge Enhance is enabled (REG[0704h] bit 7 = 1b), these bits specify the
strength of the edge enhance effect. A value of 001b specifies the weakest edge enhance
and a value of 111b specifies the strongest edge enhance. A value of 000b disables the
edge enhance effect.

bit 3 Reserved

The default value for this bit is 1b.
bit 2 Reserved

The default value for this bit is Ob.
bit 1 Reserved

The default value for this bit is 1b.
bit 0 Reserved

The default value for this bit is Ob.
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REG[0708h] PIP1 Window Horizontal Scale Register
Default = 0000_0400h Read/Write
n/a
31 | 30 | 29 | 28 | 27 | 26 | 25 | 24
n/a
23 | 22 | 21 20 | 19 | 18 | 17 | 16
Reserved PIP1 Window Horizontal Scale bits 12-8
15 | 14 | 13 12 | 11 | 10 | 9 | 8
PIP1 Window Horizontal Scale bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
bits 15-13 Reserved
The default value for these bits is 000b.
bits 12-0 PIP1 Window Horizontal Scale bits [12:0]

These bits determine the horizontal scaling factor for the scalar and must be programmed
based on the following formula.
REG[0708h] bits 12-0 = 1024 x (1 + Scaling Ratio)

The fractional point is to the right of bit 10. If the scaling mode is ZOOM (Scaled up),
REG[0708h] bits 12-10 should equal zero. If the scaling mode is SHRINK (Scaled down),
REG[0708h] bits 12-10 should be non-zero.

Example: For a scaling ratio of 3.51 (Zoom case), REG[0708h] bits 12-0 should be
programmed as follows.
REGJ[0708h] bits 12-0 = 1024 x (1 + Scaling Ratio)
=1024 x (1 +3.51)
=291 (round down)
=123h

Note

1. When the PIP1 horizontal scale is set to ZOOM (or scale-up), the PIP1 vertical scale
should also be set to ZOOM (or scale-up). When the PIP1 horizontal scale is set to
SHRINK (or scale-down), the PIP1 vertical scale should also be set to SHRINK (or
scale-down).

2. When Filter Scaling is not enabled (REG[0704h] bit 15 = 0b), the PIP1 image can
be scaled-down to 1/8x the original size.
When Filter Scaling is enabled (REG[0704h] bit 15 = 1b), the PIP1 image can be
scaled-down to 1/2x the original size.
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REG[070Ch] PIP1 Window Vertical Scale Register
Default = 0000_0400h Read/Write
n/a
31 | 30 | 29 | 28 | 27 | 26 | 25 | 24
n/a
23 | 22 | 21 20 | 19 | 18 | 17 | 16
Reserved PIP1 Window Vertical Scale bits 12-8
15 | 14 | 13 12 | 11 | 10 | 9 | 8
PIP1 Window Vertical Scale bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
bits 15-13 Reserved
The default value for these bits is 000b.
bits 12-0 PIP1 Window Vertical Scale bits [12:0]

These bits determine the vertical scaling factor for the scalar and must be programmed
based on the following formula.
REGI[070Ch] bits 12-0 = 1024 x (1 + Scaling Ratio)

The fractional point is to the right of bit 10. If the scaling mode is ZOOM (Scaled up),
REG[070Ch] bits 12-10 should equal zero. If the scaling mode is SHRINK (Scaled down),
REG[070Ch] bits 12-10 should be non-zero.

Example: For a scaling ratio of 3.51 (Zoom case), REG[070Ch] bits 12-0 should be
programmed as follows.
REGI[070Ch] bits 12-0 = 1024 x (1 + Scaling Ratio)
=1024 x (1 +3.51)
=291 (round down)
=123h

Note

1. When the PIP1 horizontal scale is set to ZOOM (or scale-up), the PIP1 vertical scale
should also be set to ZOOM (or scale-up). When the PIP1 horizontal scale is set to
SHRINK (or scale-down), the PIP1 vertical scale should also be set to SHRINK (or
scale-down).

2. When Filter Scaling is not enabled (REG[0704h] bit 15 = Ob), the PIP1 image can
be scaled-down to 1/8x the original size.
When Filter Scaling is enabled (REG[0704h] bit 15 = 1b), the PIP1 image can be
scaled-down to 1/2x the original size.

REG[0710h] is Reserved

This register is Reserved and should not be written.
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REG[0714h] PIP1 Memory Buffer A RGB,Y Start Address Register
Default = 0000_0000h Read/Write
n/a
31 | 30 | 29 | 28 | 27 | 26 | 25 | 24
n/a
23 | 22 | 21 20 | 19 | 18 | 17 | 16
n/a PIP1 Memory Buffer A RGB,Y Start Address bits 12-8
15 | 14 | 13 12 | 11 | 10 | 9 | 8
PIP1 Memory Buffer A RGB,Y Start Address bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
bits 12-0 PIP1 Memory Buffer A RGB,Y Start Address bits [12:0]

These bits determine the memory start address for the PIP1 window where RGB or Y data
is stored, in 256 byte resolution. When double buffer mode is enabled (REG[0700h] bit 3
= 1b), this address is the memory start address for Buffer A. When double buffer mode is
disabled (REG[0700h] bit 3 = Ob), this address is always used.

REG[0714h] bits 12-0 = start address in bytes + 256

REG[0718h] PIP1 Memory Buffer A UV Start Address Register
Default = 0000_0000h Read/Write
n/a
31 | 30 | 29 | 28 | 27 | 26 | 25 | 24
n/a
23 | 22 | 21 20 | 19 | 18 | 17 | 16
n/a PIP1 Memory Buffer A UV Start Address bits 12-8
15 | 14 | 13 12 | 11 | 10 | 9 | 8
PIP1 Memory Buffer A UV Start Address bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
bits 12-0 PIP1 Memory Buffer A UV Start Address bits [12:0]

These bits determine the memory start address for the PIP1 window where UV data is
stored, in 256 byte resolution. When RGB data is selected, these bits are not used. When
double buffer mode is enabled (REG[0700h] bit 3 = 1b), this address is the memory start
address for Buffer A. When double buffer mode is disabled (REG[0700h] bit 3 = Ob), this
address is always used.

REGJ[0718h] bits 12-0 = (RGB,Y start address + line address offset x memory vertical size) + 256
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REG[071Ch] PIP1 Memory Buffer B RGB,Y Start Address Register
Default = 0000_0000h Read/Write
n/a
31 | 30 | 29 | 28 | 27 | 26 | 25 | 24
n/a
23 | 22 | 21 20 | 19 | 18 | 17 | 16
n/a PIP1 Memory Buffer B RGB,Y Start Address bits 12-8
15 | 14 | 13 12 | 11 | 10 | 9 | 8
PIP1 Memory Buffer B RGB,Y Start Address bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
bits 12-0 PIP1 Memory Buffer B RGB,Y Start Address bits [12:0]

These bits determine the memory start address for the PIP1 window where RGB or Y data
is stored, in 256 byte resolution. When double buffer mode is enabled (REG[0700h] bit 3
= 1b), this address is the memory start address for Buffer B. When double buffer mode is
disabled (REG[0700h] bit 3 = Ob), this address is not used.

REG[071Ch] bits 12-0 = start address in bytes + 256

REG[0720h] PIP1 Memory Buffer B UV Start Address Register
Default = 0000_0000h Read/Write
n/a
31 | 30 | 29 | 28 | 27 | 26 | 25 | 24
n/a
23 | 22 | 21 20 | 19 | 18 | 17 | 16
n/a PIP1 Memory Buffer B UV Start Address bits 12-8
15 | 14 | 13 12 | 11 | 10 | 9 | 8
PIP1 Memory Buffer B UV Start Address bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
bits 12-0 PIP1 Memory Buffer B UV Start Address bits [12:0]

These bits determine the memory start address for PIP1 window where UV data is stored,
in 256 byte resolution. When RGB data is selected, these bits are not used. When double
buffer mode is enabled (REG[0700h] bit 3 = 1b), this address is the memory start address
for Buffer B. When double buffer mode is disabled (REG[0700h] bit 3 = Ob), this address
is not used.

REGI[0720h] bits 12-0 = (RGB,Y start address + line address offset x memory vertical size) + 256
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REG[0724h] PIP1 Memory Line Address Offset Register
Default = 0000_0000h Read/Write
n/a
31 | 30 | 29 | 28 | 27 | 26 | 25 | 24
n/a
23 | 22 | 21 | 20 | 19 | 18 | 17 16
Reserved n/a
15 14 | 13 | 12 | 11 | 10 | 9 8
n/a PIP1 Memory Line Address Offset bits 6-0
7 6 | 5 | 4 | 3 | 2 | 1 0
bits 15-9 Reserved
The default value for these bits is 000_0000b.
bits 6-0 PIP1 Memory Line Address Offset bits [6:0]
These bits determine the memory address offset for the PIP1 window, in bytes. For further
information on displaying image data from memory, see Section 12.1, “Configuring the
Display Paths” on page 294.
REGJ[0724h] bits 6-0 = line address offset in bytes + 32
Note

These bits must be set so that the line address offset is 64 byte aligned (bit O = Ob).

REG[0728h] PIP1 Memory Vertical Size Register
Default = 0000_0000h Read/Write
n/a
31 | 30 | 29 | 28 | 27 | 26 | 25 | 24
n/a
23 | 22 | 21 | 20 | 19 | 18 | 17 | 16
n/a
15 | 14 | 13 | 12 | 11 | 10 | 9 | 8
PIP1 Memory Vertical Size bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
bits 7-0 PIP1 Memory Vertical Size bits [7:0]
These bits determine the memory area vertical size for the PIP1 window, in 4 line resolu-
tion. For further information on displaying image data from memory, see Section 12.1,
“Configuring the Display Paths” on page 294.
REGJ[0728h] bits 7-0 = memory vertical size in lines + 4 - 1
Note
The memory area vertical size can range from a minimum of 4 lines (REG[0728h] =
0000h) to a maximum of 1024 lines (REG[0728h] = O0FFh).
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REG[072Ch] PIP1 Image Horizontal Size Register
Default = 0000_0000h Read/Write
n/a
31 | 30 | 29 | 28 | 27 | 26 25 | 24
n/a
23 | 22 | 21 | 20 | 19 | 18 17 | 16
n/a PIP1 Image Horizontal Size bits 9-8
15 | 14 | 13 | 12 | 11 | 10 9 | 8
PIP1 Image Horizontal Size bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
bits 9-0 PIP1 Image Horizontal Size bits [9:0]

These bits determine the horizontal size of the PIP1 image before scaling is applied (see
REG[0708h]), in pixels. For further information on displaying image data from memory,
see Section 12.1, “Configuring the Display Paths” on page 294.

REG[072Ch] bits 9-0 = image horizontal size in pixels - 1

Note
1. The image horizontal size can range from a minimum of 16 pixels (REG[072Ch] =
000Fh) to a maximum of 864 pixels (REG[072Ch] = 037Fh).
2. For YUV 4:2:2, the image horizontal size must be an even number.

REG[0730h] PIP1 Image Vertical Size Register
Default = 0000_0000h Read/Write
n/a
31 | 30 | 29 | 28 | 27 | 26 25 | 24
n/a
23 | 22 | 21 | 20 | 19 | 18 17 | 16
n/a PIP1 Image Vertical Size bits 9-8
15 | 14 | 13 | 12 | 11 | 10 9 | 8
PIP1 Image Vertical Size bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
bits 9-0 PIP1 Image Vertical Size bits [9:0]
These bits determine the vertical size of the PIP1 image before scaling is applied (see
REG[070Ch])), in lines. For further information on displaying image data from memory,
see Section 12.1, “Configuring the Display Paths” on page 294.
REGJ[0730h] bits 9-0 = image vertical size in lines - 1
Note
The image vertical size can range from a minimum of 1 line (REG[0730h] = 0000h) to a
maximum of 1024 lines (REG[0730h] = 03FFh).
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REG[0734h] PIP1 Image X Start Position Register
Default = 0000_0000h Read/Write
n/a
31 | 30 | 29 | 28 | 27 | 26 25 | 24
n/a
23 | 22 | 21 | 20 | 19 | 18 17 | 16
n/a PIP1 Image X Start Position bits 9-8
15 | 14 | 13 | 12 | 11 | 10 9 | 8
PIP1 Image X Start Position bits 7-0
7 | 6 | 5 | 4 | 3 | 2 1 | 0
bits 9-0 PIP1 Image X Start Position bits [9:0]

These bits determine the X start position of the PIP1 window image, in pixels. The image

X start position defines the position, in the X direction, where the image starts relative to

the left side of the defined memory area (position 0). For further information on displaying

image data from memory, see Section 12.1, “Configuring the Display Paths” on page 294.
REG[0734h] bits 9-0 = image X start position in pixels

Note
1. The image X start position can range from a minimum of O pixels (REG[0734h] =
0000h) to a maximum of 895 pixels (REG[0734h] = 037Fh).
2. For YUV 4:2:2, the image X start position must be set to an even number.

REG[0738h] PIP1 Image Y Start Position Register
Default = 0000_0000h Read/Write
n/a
31 | 30 | 29 | 28 | 27 | 26 25 | 24
n/a
23 | 22 | 21 | 20 | 19 | 18 17 | 16
n/a PIP1 Image Y Start Position bits 9-8
15 | 14 | 13 | 12 | 11 | 10 9 | 8
PIP1 Image Y Start Position bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
bits 9-0 PIP1 Image Y Start Position bits [9:0]

These bits determine the Y start position of the PIP1 window image, in lines. The image Y

start position defines the position, in the Y direction, where the image starts relative to the

top of the defined memory area (position 0). For further information on displaying image

data from memory, see Section 12.1, “Configuring the Display Paths” on page 294.
REG[0738h] bits 9-0 = image Y start position in lines

Note
The image Y start position can range from a minimum of 0 lines (REG[0738h] = 0000h)
to a maximum of 1023 lines (REG[0738h] = 03FFh).
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REG[073Ch] PIP1 Window X Start Position Register

Default = 0000_0000h Read/Write
n/a
31 | 30 | 29 | 28 | 27 | 26 25 | 24
n/a
23 | 22 | 21 | 20 | 19 | 18 17 | 16
n/a PIP1 Window X Start Position bits 9-8
15 | 14 | 13 | 12 | 11 | 10 9 | 8
PIP1 Window X Start Position bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
bits 9-0 PIP1 Window X Start Position bits [9:0]

These bits determine the X start position of the PIP1 window in relation to the origin of
the panel, in pixels.

Note
1.

2.

The PIP1 window X size (REG[0744h] - REG[073Ch] + 1) must be the same as the

horizontal size after scaling.

These bits must be programmed such that the following formula is valid.
REG[0744h] bits 9-0 - REG[073Ch] bits 9-0 = 15

When the active display output port is set for LCD2 (REG[0604h] bits 15-12 =

0010b) or parallel TV-Out (REG[0604h] bits 15-12 = 0100b or 1011b and

REG[0200h] bits 1-0 = 10b), the PIP1 window X,Y start position must not be set to

1~10,0. For example, a position of 5,0 is not allowed.

REG[0740h] PIP1 Window Y Start Position Register

Default = 0000_0000h Read/Write
n/a
31 | 30 | 29 | 28 | 27 | 26 25 | 24
n/a
23 | 22 | 21 | 20 | 19 | 18 17 | 16
n/a PIP1 Window Y Start Position bits 9-8
15 | 14 | 13 | 12 | 11 | 10 9 | 8
PIP1 Window Y Start Position bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
bits 9-0 PIP1 Window Y Start Position bits [9:0]
These bits determine the Y start position of the PIP1 window in relation to the origin of
the panel, in pixels.
Note
1. The PIP1 window Y size (REG[0748h] - REG[0740h] + 1) must be the same as the
vertical size after scaling.
2. This register must be programmed such that the following formula is valid.
REG[0748h] bits 9-0 - REG[0740h] bits 9-0 > 4
3. When the active display output port is set for LCD2 (REG[0604h] bits 15-12 =
0010b) or parallel TV-Out (REG[0604h] bits 15-12 = 0100b or 1011b and
REG[0200h] bits 1-0 = 10b), the PIP1 window X,Y start position must not be set to
1~10,0. For example, a position of 5,0 is not allowed.
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REG[0744h] PIP1 Window X End Position Register
Default = 0000_0000h Read/Write
n/a
31 | 30 | 29 | 28 | 27 | 26 25 | 24
n/a
23 | 22 | 21 | 20 | 19 | 18 17 | 16
n/a PIP1 Window X End Position bits 9-8
15 | 14 | 13 | 12 | 11 | 10 9 | 8
PIP1 Window X End Position bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
bits 9-0 PIP1 Window X End Position bits [9:0]

These bits determine the X end position of the PIP1 window in relation to the origin of the
panel, in pixels.

Note
1. The PIP1 window X size (REG[0744h] - REG[073Ch] + 1) must be the same as the
horizontal size after scaling.
2. These bits must be programmed such that the following formula is valid.
REG[0744h] bits 9-0 - REG[073Ch] bits 9-0 = 15

REG[0748h] PIP1 Window Y End Position Register
Default = 0000_0000h Read/Write
n/a
31 | 30 | 29 | 28 | 27 | 26 25 | 24
n/a
23 | 22 | 21 | 20 | 19 | 18 17 | 16
n/a PIP1 Window Y End Position bits 9-8
15 | 14 | 13 | 12 | 11 | 10 9 | 8
PIP1 Window Y End Position bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
bits 9-0 PIP1 Window Y End Position bits [9:0]

These bits determine the Y end position of the PIP1 window in relation to the origin of the
panel, in pixels.

Note
1. The PIP1 window Y size (REG[0748h] - REG[0740h] + 1) must be the same as the
vertical size after scaling.
2. This register must be programmed such that the following formula is valid.
REG[0748h] bits 9-0 - REG[0740h] bits 9-0 = 4
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REG[074Ch] PIP1 Window Scaler Port Address Counter Control Register
Default = 0000_0000h Read/Write
n/a
31 | 30 | 29 | 28 | 27 | 26 | 25 | 24
n/a
23 22 | 21 | 20 | 19 | 18 | 17 | 16
n/a PIP1 Port Address Counter bits 6-0 (RO)
15 14 | 13 12 1 | 10 9 8
- PIP1 Port
n/a Coel?flizilar':tmseélect n/a Reserved Adlgi‘reessest (Cvétér;ter
7 | 6 | 5 4 3 | 2 1 0
bits 14-8 PIP1 Port Address Counter bits [6:0] (Read Only)
These bits indicate the address of the scaler filter coefficient. After each write to the PIP1
Coefficient Table Access Port (REG[0750h] bits 7-0) is completed, this counter is
automatically incremented up to a maximum value of 3Fh. When the port address counter
value reaches 3Fh, it must be manually reset to 00h. This counter is not incremented when
the PIP1 Coefficient Table Access Port is read.
bit 4 PIP1 Filter Coefficient Select
This bit selects which scaler filter coefficients (Horizontal Filter or Vertical Filter) are
accessed through the PIP1 Coefficient Table Access Port, REG[0750h] bits 7-0.
When this bit = Ob, the PIP1 scaler horizontal filter coefficient is selected.
When this bit = 1b, the PIP1 scaler vertical filter coefficient is selected.
bit 1 Reserved
The default value for this bit is Ob.
bit 0 PIP1 Port Address Counter Reset (Write Only)
This bit resets the PIP1 Port Address Counter, REG[074Ch] bits 14-8.
Writing a Ob to this bit has no hardware effect.
Writing a 1b to this bit resets the PIP1 Port Address Counter.
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REG[0750h] PIP1 Scaler Coefficient Table Access Port Register (AID)

Default = 0000_0000h: Address auto increment disable Write Only

n/a

31 | 30 | 29 | 28 | 27 | 26 | 25 24
n/a

23 | 22 | 21 | 20 | 19 | 18 | 17 16
n/a

15 | 14 | 13 | 12 | 11 | 10 | 9 8

PIP1 Coefficient Table Access Port bits 7-0 (WO)
7 | 6 | 5 | 4 | 3 | 2 | 1 0
bits 7-0 PIP1 Coefficient Table Access Port bits [7:0] (Write Only)

These bits are the access port for the PIP1 scaler horizontal/vertical filter coefficient
tables. The PIP1 Filter Coefficient Select bit is used to select whether the horizontal or
vertical filter coefficient table is accessed (see REG[074Ch] bit 4). The filter coefficients

must be set before the scaler filter operation starts.

The Scaler horizontal filter and vertical filter coefficients should be set according to the
values shown in the following tables. The column used varies based on the scaling rates

which are set individually for the horizontal filter and the vertical filter.

Table 9-75: PIP1 Filter Horizontal Coefficient Examples (REG[074Ch] bit 4 = 0b)

Port Port Port Port
Address | Coefficient | Address | Coefficient | Address | Coefficient | Address | Coefficient
Counter Counter Counter Counter
00h 00h 10h 00h 20h 00h 30h 00h
01h FDh 11h FDh 21h FDh 31h FFh
02h FBh 12h FBh 22h FBh 32h FEh
03h F8h 13h F8h 23h F8h 33h FCh
04h F7h 14h F7h 24h F7h 34h FCh
05h F7h 15h F7h 25h F7h 35h FCh
06h FAh 16h FAh 26h FAh 36h FDh
07h 00h 17h 00h 27h 00h 37h 00h
08h 08h 18h 08h 28h 08h 38h 05h
09h 13h 19h 13h 29h 13h 39h OEh
0Ah 1Dh 1Ah 1Dh 2Ah 1Dh 3Ah 18h
0Bh 28h 1Bh 28h 2Bh 28h 3Bh 24h
0Ch 31h 1Ch 31h 2Ch 31h 3Ch 2Eh
0Dh 39h 1Dh 39h 2Dh 39h 3Dh 37h
OEh 3Eh 1Eh 3Eh 2Eh 3Eh 3Eh 3Dh
OFh 40h 1Fh 40h 2Fh 40h 3Fh 40h
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Table 9-76: PIP1 Filter Vertical Coefficient Examples (REG[074Ch] bit 4 = 1b)

Port Port Port Port
Address | Coefficient | Address | Coefficient | Address | Coefficient | Address | Coefficient
Counter Counter Counter Counter
00h 08h 10h 08h 20h 30h
01h 10h 11h 10h 21h 31h
02h 18h 12h 18h 22h 32h
03h 20h 13h 20h 23h 33h
04h 28h 14h 28h 24h 34h
05h 30h 15h 30h 25h 35h
06h 38h 16h 38h 26h 36h
07h 40h 17h 40h 27h 37h
08h 08h 18h 08h 28h Do ot set 38h Do not set
09h 10h 19h 10h 29h 39h
0Ah 18h 1Ah 18h 2Ah 3Ah
0Bh 20h 1Bh 20h 2Bh 3Bh
0Ch 28h 1Ch 28h 2Ch 3Ch
0Dh 30h 1Dh 30h 2Dh 3Dh
OEh 38h 1Eh 38h 2Eh 3Eh
OFh 40h 1Fh 40h 2Fh 3Fh
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9.4.17 PIP2 Window Configuration Register
REG[0800h] PIP2 Window Control Register
Default = 0000_0000h Read/Write
n/a
31 | 30 | 29 | 28 27 26 25 | 24
n/a
23 22 21 | 20 19 18 17 16
PIP2 Software PIP2 YUV Data v PIP2 A Reserved PIP2
Reset (WO) Type Select elC Unit Select elC Enable
15 14 13 12 11 10 9 8
PIP2 Double PIP2 Buffer PIP2 Double
PIP2 Input Format Select bits 1-0 Buffer Status Change Trigger Buffer Mode PIP2 Wide Scaling Mode Select bits 2-0
(RO) Select Enable
7 6 5 4 3 2 | 1 | 0

bit 15

bit 14

bit 11

bit 9

bit 8

PIP2 Software Reset (Write Only)

This bit initiates a software reset of the PIP2 window module. A PIP2 Software Reset has
no effect on other LCDC functions.

Writing a Ob to this bit has no hardware effect.

Writing a 1b to this bit initiates a software reset of the PIP2 window module.

Note
After initiating a PIP2 software reset, a TV-Out Interface Register Update (REG[0600h]
bit 15) or a LCD Interface Register Update (REG[0600h] bit 14) must be triggered ac-
cording to the current active display output port (see REG[0604h] bits 15-12).

PIP2 YUV Data Type Select
These bits are used for YUV data only (REG[0800h] bits 7-6 = 10b or 11b). This bit
selects the YUV data type in memory.

Table 9-77: PIP2 YUV Data Type Select

REG[0800h] bit 14 Data Mode Input Data Range
0<Y<255
0Ob (default) YUV Offset 0<U<255
0<SV<255
16 <Y <235
1b YcbCr Offset 16 U< 240
16 <V <240
PIP2 elIC Unit Select

This bit selects the eIC unit used for processing memory data for the PIP2 window.
When this bit = Ob, line eIC mode is selected.
When this bit = 1b, partial eIC mode is selected.

Reserved
The default value for this bit is Ob.

PIP2 eIC Enable

This bit controls the eIC function for the PIP2 window.
When this bit = Ob, the elIC is disabled (bypassed).
When this bit = 1b, the eIC is enabled.
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bits 7-6 PIP2 Input Format Select bits [1:0]
These bits select the input format for the PIP2 window.

Table 9-78: PIP2 Input Format Selection

REG[0800h] bits 7-6 Format
00b RGB 5:6:5
01b RGB 8:8:8
10b YUV 4:2:2
11b YUV 4:2:0
bit 5 PIP2 Double Buffer Status (Read Only)

When PIP2 double buffer mode is enabled (REG[0800h] bit 3 = 1b), this bit indicates
which buffer is being displayed.

When this bit = Ob, Buffer A is being displayed.

When this bit = 1b, Buffer B is being displayed.

bit 4 PIP2 Buffer Change Trigger Select
When PIP2 double buffer mode is enabled (REG[0800h] bit 3 = 1b), this bit selects which
write path is used as the trigger for changing the read buffer.
When this bit = Ob, the read buffer changes when 1 frame write to the Main Memory Write

Path ends.
When this bit = 1b, the read buffer changes when 1 frame write to the Sub Memory Write
Path ends.

bit 3 PIP2 Double Buffer Mode Enable

This bit controls double buffer mode for the PIP2 window which alternately reads from
Buffer A and Buffer B. The trigger used for changing the read buffer is when a write of
one frame to the selected write path (see REG[0800h] bit 4) ends.

When this bit = Ob, PIP2 double buffer mode is disabled.

When this bit = 1b, PIP2 double buffer mode is enabled.
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bits 2-0

PIP2 Wide Scaling Mode Select bits [2:0]
These bits select the wide scaling mode (or Panorama) for the PIP2 window. The follow-
ing table summarizes the possible settings. For further information on wide scaling mode,
see Section 12.6, “PIP2 Panorama Scaling” on page 327.

Table 9-79: PIP2 Wide Scaling Mode Selection

REG[0804h] bit 15 REG[0800h] bits 2-0 Scaling Mode Int'::::ce '(",:z::::;
000b Normal Scaling Yes Yes
001b Vertical Partial Panorama No No
010b Vertical Linear Panorama No No

Ob 011b N?\;:ol;l(later Horizontal Partial Panorama (N:;?esz) (NES:Z)
100b Horizontal Linear Panorama ves Yes
(Note 2) (Note 2)
101b ~ 111b Reserved — —
000b Normal Scaling Yes No
001b Vertical Partial Panorama Yes No
1b 010b Filter Vertical Linear Panorama Yes No
011b Mode Horizontal Partial Panorama Yes No
100b Horizontal Linear Panorama Yes No
101b-111b Reserved — —

Note

1. When the HSYNC & FIELD or ITU-R BT656 TV-Out interface is selected
(REG[0200h] bits 1-0 = 01b or 11b and REG[0604h] bits 15-12 = 0100b or 1011b),
the image data is output in interlace mode.

2. For horizontal partial and linear panorama, the PIP2 Window Horizontal Scale bits
must be set less than 400h.

REG[0808h] < 400h
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REG[0804h] PIP2 Window Scaling Mode Register

Default = 0000_020Ah Read/Write
n/a
31 | 30 | 29 | 28 | 27 | 26 | 25 | 24
n/a
23 22 | 21 20 | 19 | 18 | 17 16
PIP2 Filter
Scaling Mode n/a Reserved Reserved
Enable
15 14 | 13 12 11 | 10 | 9 8
Enrf;igeEl(Ejgzble PIP2 Edge Enhance Effect bits 2-0 Reserved
7 6 | 5 | 4 3 | 2 | 1 | 0
bit 15 PIP2 Filter Scaling Mode Enable
This bit controls filter scaling for the PIP1 window. For more information on scaling, see
Section 12.3.3, “Scaling” on page 304.
When this bit = Ob, filter scaling is disabled (over/down sampling scaling). When this
mode is selected, image data can be expanded up to 8x or reduced down to 1/8x.
When this bit = 1b, filter scaling is enabled (Bi-Cubic scaling). When this mode is
selected, image data can be expanded up to 8x or reduced down to 1/2x.
Note
When the HSYNC & FIELD or ITU-R BT656 TV-Out interface is selected
(REG[0200h] bits 1-0 = 01b or 11b and REG[0604h] bits 15-12 = 0100b or 1011b), this
bit must be set to Ob.
bits 12-9 Reserved
The default value for these bits is 0000b.
bit 8 Reserved
The default value for this bit is Ob.
bit 7 PIP2 Edge Enhance Enable
This bit controls the edge enhance effect for the PIP2 window. The strength of the edge
enhance effect is configured by the PIP2 Edge Enhance Effect bits, REG[0804h] bits 6-4.
Note that edge enhance only has an effect on the horizontal direction.
When this bit = Ob, the edge enhance effect is disabled.
When this bit = 1b, the edge enhance effect is enabled.
Note
This bit only has an effect when PIP2 Filter Scaling Mode is enabled, REG[0804h] bit
15 =1b.
bits 6-4 PIP2 Edge Enhance Effect bits [2:0]
When the PIP2 Edge Enhance is enabled (REG[0804h] bit 7 = 1b), these bits specify the
strength of the edge enhance effect. A value of 001b specifies the weakest edge enhance
and a value of 111b specifies the strongest edge enhance. A value of 000b disables the
edge enhance effect.
bits 3-0 Reserved
The default value for these bits is 1010b.
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REG[0808h] PIP2 Window Horizontal Scale Register
Default = 0000_0400h Read/Write
n/a
31 | 30 | 29 | 28 | 27 | 26 | 25 | 24
n/a
23 | 22 | 21 20 | 19 | 18 | 17 | 16
Reserved PIP2 Window Horizontal Scale bits 12-8
15 | 14 | 13 12 | 11 | 10 | 9 | 8
PIP2 Window Horizontal Scale bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
bits 15-13 Reserved
The default value for these bits is 000b.
bits 12-0 PIP2 Window Horizontal Scale bits [12:0]

These bits determine the horizontal scaling factor for the scalar and must be programmed
based on the following formula.
REG[0808h] bits 12-0 = 1024 x (1 + Scaling Ratio)

The fractional point is to the right of bit 10. If the scaling mode is ZOOM (Scaled up),
REG[0808h] bits 12-10 should equal zero. If the scaling mode is SHRINK (Scaled down),
REG[0808h] bits 12-10 should be non-zero.

Example: For a scaling ratio of 3.51 (Zoom case), REG[0808h] bits 12-0 should be
programmed as follows.
REGI[0808h] bits 12-0 = 1024 x (1 + Scaling Ratio)
=1024 x (1 +3.51)
=291 (round down)
=123h

Note

1. When the PIP2 horizontal scale is set to ZOOM (or scale-up), the PIP2 vertical scale
should also be set to ZOOM (or scale-up). When the PIP2 horizontal scale is set to
SHRINK (or scale-down), the PIP2 vertical scale should also be set to SHRINK (or
scale-down).

2. When Filter Scaling is not enabled (REG[0804h] bit 15 = 0b), the PIP2 image can
be scaled-down to 1/8x the original size.
When Filter Scaling is enabled (REG[0804h] bit 15 = 1b), the PIP2 image can be
scaled-down to 1/2x the original size.
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REG[080Ch] PIP2 Window Vertical Scale Register
Default = 0000_0400h Read/Write
n/a
31 | 30 | 29 | 28 | 27 | 26 | 25 | 24
n/a
23 | 22 | 21 20 | 19 | 18 | 17 | 16
Reserved PIP2 Window Vertical Scale bits 12-8
15 | 14 | 13 12 | 11 | 10 | 9 | 8
PIP2 Window Vertical Scale bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
bits 15-13 Reserved
The default value for these bits is 000b.
bits 12-0 PIP2 Window Vertical Scale bits [12:0]

These bits determine the vertical scaling factor for the scalar and must be programmed
based on the following formula.
REGI[080Ch] bits 12-0 = 1024 x (1 + Scaling Ratio)

The fractional point is to the right of bit 10. If the scaling mode is ZOOM (Scaled up),
REG[080Ch] bits 12-10 should equal zero. If the scaling mode is SHRINK (Scaled down),
REG[080Ch] bits 12-10 should be non-zero.

Example: For a scaling ratio of 3.51 (Zoom case), REG[080Ch] bits 12-0 should be
programmed as follows.
REGI[080Ch] bits 12-0 = 1024 x (1 + Scaling Ratio)
=1024 x (1 +3.51)
=291 (round down)
=123h

Note

1. When the PIP2 horizontal scale is set to ZOOM (or scale-up), the PIP2 vertical scale
should also be set to ZOOM (or scale-up). When the PIP2 horizontal scale is set to
SHRINK (or scale-down), the PIP2 vertical scale should also be set to SHRINK (or
scale-down).

2. When Filter Scaling is not enabled (REG[0804h] bit 15 = Ob), the PIP2 image can
be scaled-down to 1/8x the original size.
When Filter Scaling is enabled (REG[0804h] bit 15 = 1b), the PIP2 image can be
scaled-down to 1/2x the original size.

REG[0810h] is Reserved

This register is Reserved and should not be written.
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REG[0814h] PIP2 Memory Buffer A RGB,Y Start Address Register
Default = 0000_0000h Read/Write
n/a
31 | 30 | 29 | 28 | 27 | 26 | 25 | 24
n/a
23 | 22 | 21 20 | 19 | 18 | 17 | 16
n/a PIP2 Memory Buffer A RGB,Y Start Address bits 12-8
15 | 14 | 13 12 | 11 | 10 | 9 | 8
PIP2 Memory Buffer A RGB,Y Start Address bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
bits 12-0 PIP2 Memory Buffer A RGB,Y Start Address bits [12:0]

These bits determine the memory start address for the PIP2 window where RGB or Y data
is stored, in 256 byte resolution. When double buffer mode is enabled (REG[0800h] bit 3
= 1b), this address is the memory start address for Buffer A. When double buffer mode is
disabled (REG[0800h] bit 3 = Ob), this address is always used.

REG[0814h] bits 12-0 = start address in bytes + 256

REG[0818h] PIP2 Memory Buffer A UV Start Address Register
Default = 0000_0000h Read/Write
n/a
31 | 30 | 29 | 28 | 27 | 26 | 25 | 24
n/a
23 | 22 | 21 20 | 19 | 18 | 17 | 16
n/a PIP2 Memory Buffer A UV Start Address bits 12-8
15 | 14 | 13 12 | 11 | 10 | 9 | 8
PIP2 Memory Buffer A UV Start Address bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
bits 12-0 PIP2 Memory Buffer A UV Start Address bits [12:0]

These bits determine the memory start address for the PIP2 window where UV data is
stored, in 256 byte resolution. When RGB data is selected, these bits are not used. When
double buffer mode is enabled (REG[0800h] bit 3 = 1b), this address is the memory start
address for Buffer A. When double buffer mode is disabled (REG[0800h] bit 3 = Ob), this
address is always used.

REGJ[0818h] bits 12-0 = (RGB,Y start address + line address offset x memory vertical size) + 256
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REG[081Ch] PIP2 Memory Buffer B RGB,Y Start Address Register
Default = 0000_0000h Read/Write
n/a
31 | 30 | 29 | 28 | 27 | 26 | 25 | 24
n/a
23 | 22 | 21 20 | 19 | 18 | 17 | 16
n/a PIP2 Memory Buffer B RGB,Y Start Address bits 12-8
15 | 14 | 13 12 | 11 | 10 | 9 | 8
PIP2 Memory Buffer B RGB,Y Start Address bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
bits 12-0 PIP2 Memory Buffer B RGB,Y Start Address bits [12:0]

These bits determine the memory start address for the PIP2 window where RGB or Y data
is stored, in 256 byte resolution. When double buffer mode is enabled (REG[0800h] bit 3
= 1b), this address is the memory start address for Buffer B. When double buffer mode is
disabled (REG[0800h] bit 3 = Ob), this address is not used.

REG[081Ch] bits 12-0 = start address in bytes + 256

REG[0820h] PIP2 Memory Buffer B UV Start Address Register
Default = 0000_0000h Read/Write
n/a
31 | 30 | 29 | 28 | 27 | 26 | 25 | 24
n/a
23 | 22 | 21 20 | 19 | 18 | 17 | 16
n/a PIP2 Memory Buffer B UV Start Address bits 12-8
15 | 14 | 13 12 | 11 | 10 | 9 | 8
PIP2 Memory Buffer B UV Start Address bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
bits 12-0 PIP2 Memory Buffer B UV Start Address bits [12:0]

These bits determine the memory start address for the PIP2 window where UV data is
stored, in 256 byte resolution. When RGB data is selected, these bits are not used. When
double buffer mode is enabled (REG[0800h] bit 3 = 1b), this address is the memory start
address for Buffer B. When double buffer mode is disabled (REG[0800h] bit 3 = Ob), this
address is not used.

REGI[0820h] bits 12-0 = (RGB,Y start address + line address offset x memory vertical size) + 256
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REG[0824h] PIP2 Memory Line Address Offset Register
Default = 0000_0000h Read/Write
n/a
31 | 30 | 29 | 28 | 27 | 26 | 25 | 24
n/a
23 | 22 | 21 | 20 | 19 | 18 | 17 16
Reserved n/a
15 14 | 13 | 12 | 11 | 10 | 9 8
n/a PIP2 Memory Line Address Offset bits 6-0
7 6 | 5 | 4 | 3 | 2 | 1 0
bits 15-9 Reserved
The default value for these bits is 000_0000b.
bits 6-0 PIP2 Memory Line Address Offset bits [6:0]
These bits determine the memory address offset for the PIP2 window, in bytes. For further
information on displaying image data from memory, see Section 12.1, “Configuring the
Display Paths” on page 294.
REG[0824h] bits 6-0 = line address offset in bytes + 32
Note

These bits must be set so that the line address offset is 64 byte aligned (bit O = Ob).

REG[0828h] PIP2 Memory Vertical Size Register
Default = 0000_0000h Read/Write
n/a
31 | 30 | 29 | 28 | 27 | 26 | 25 | 24
n/a
23 | 22 | 21 | 20 | 19 | 18 | 17 | 16
n/a
15 | 14 | 13 | 12 | 11 | 10 | 9 | 8
PIP2 Memory Vertical Size bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
bits 7-0 PIP2 Memory Vertical Size bits [7:0]
These bits determine the memory area vertical size for the PIP2 window, in 4 line resolu-
tion. For further information on displaying image data from memory, see Section 12.1,
“Configuring the Display Paths” on page 294.
REGJ[0828h] bits 7-0 = memory vertical size in lines + 4 - 1
Note
The memory area vertical size can range from a minimum of 4 lines (REG[0828h] =
0000h) to a maximum of 1024 lines (REG[0828h] = O0FFh).
Hardware Functional Specification S1D13774B02B

Issue Date: 2008/07/02

X85A-A-003-01
Revision 1.5 - EPSON CONFIDENTIAL



Page 244

Epson Research and Development
Vancouver Design Center

REG[082Ch] PIP2 Image Horizontal Size Register
Default = 0000_0000h Read/Write
n/a
31 | 30 | 29 | 28 | 27 | 26 25 | 24
n/a
23 | 22 | 21 | 20 | 19 | 18 17 | 16
n/a PIP2 Image Horizontal Size bits 9-8
15 | 14 | 13 | 12 | 11 | 10 9 | 8
PIP2 Image Horizontal Size bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
bits 9-0 PIP2 Image Horizontal Size bits [9:0]

These bits determine the horizontal size of the PIP2 image before scaling is applied (see
REG[0808h]), in pixels. For further information on displaying image data from memory,
see Section 12.1, “Configuring the Display Paths” on page 294.

REG[082Ch] bits 9-0 = image horizontal size in pixels - 1

Note
1. The image horizontal size can range from a minimum of 16 pixels (REG[082Ch] =
000Fh) to a maximum of 864 (REG[082Ch] = 037Fh).
2. For YUV 4:2:2, the image horizontal size must be an even number.

REG[0830h] PIP2 Image Vertical Size Register
Default = 0000_0000h Read/Write
n/a
31 | 30 | 29 | 28 | 27 | 26 25 | 24
n/a
23 | 22 | 21 | 20 | 19 | 18 17 | 16
n/a PIP2 Image Vertical Size bits 9-8
15 | 14 | 13 | 12 | 11 | 10 9 | 8
PIP2 Image Vertical Size bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
bits 9-0 PIP2 Image Vertical Size bits [9:0]
These bits determine the vertical size of the PIP2 image before scaling is applied (see
REG[080Ch], in lines. For further information on displaying image data from memory,
see Section 12.1, “Configuring the Display Paths” on page 294.
REGI[0830h] bits 9-0 = image vertical size in lines - 1
Note
The image vertical size can range from a minimum of 1 line (REG[0830h] = 0000h) to a
maximum of 1024 (REG[0830h] = 03FFh).
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REG[0834h] PIP2 Image X Start Position Register
Default = 0000_0000h Read/Write
n/a
31 | 30 | 29 | 28 | 27 | 26 25 | 24
n/a
23 | 22 | 21 | 20 | 19 | 18 17 | 16
n/a PIP2 Image X Start Position bits 9-8
15 | 14 | 13 | 12 | 11 | 10 9 | 8
PIP2 Image X Start Position bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
bits 9-0 PIP2 Image X Start Position bits [9:0]

These bits determine the X start position of the PIP2 window image, in pixels. The image

X start position defines the position, in the X direction, where the image starts relative to

the left side of the defined memory area (position 0). For further information on displaying

image data from memory, see Section 12.1, “Configuring the Display Paths” on page 294..
REG[0834h] bits 9-0 = image X start position in pixels

Note
1. The image X start position can range from a minimum of 0 pixels (REG[0834h] =
0000h) to a maximum of 895 pixels (REG[0834h] = 037Fh).
2. For YUV 4:2:2, the image X start position must be set to an even number.

REG[0838h] PIP2 Image Y Start Position Register
Default = 0000_0000h Read/Write
n/a
31 | 30 | 29 | 28 | 27 | 26 25 | 24
n/a
23 | 22 | 21 | 20 | 19 | 18 17 | 16
n/a PIP2 Image Y Start Position bits 9-8
15 | 14 | 13 | 12 | 11 | 10 9 | 8
PIP2 Image Y Start Position bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
bits 9-0 PIP2 Image Y Start Position bits [9:0]

These bits determine the Y start position of the PIP2 window image, in lines. The image Y

start position defines the position, in the Y direction, where the image starts relative to the

top of the defined memory area (position 0). For further information on displaying image

data from memory, see Section 12.1, “Configuring the Display Paths” on page 294.
REG[0838h] bits 9-0 = image Y start position in lines

Note
The image Y start position can range from a minimum of 0 lines (REG[0838h] = 0000h)
to a maximum of 1023 lines (REG[0838h] = 03FFh).

Hardware Functional Specification

Issue Date: 2008/07/02

S1D13774B02B
X85A-A-003-01

Revision 1.5 - EPSON CONFIDENTIAL



Page 246

Epson Research and Development
Vancouver Design Center

REG[083Ch] PIP2 Window X Start Position Register
Default = 0000_0000h Read/Write
n/a
31 | 30 | 29 | 28 | 27 | 26 25 | 24
n/a
23 | 22 | 21 | 20 | 19 | 18 17 | 16
n/a PIP2 Window X Start Position bits 9-8
15 | 14 | 13 | 12 | 11 | 10 9 | 8
PIP2 Window X Start Position bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
bits 9-0 PIP2 Window X Start Position bits [9:0]

These bits determine the X start position of the PIP2 window in relation to the origin of
the panel, in pixels.

Note
1.

3.

The PIP2 window X size (REG[0844h] - REG[083Ch] + 1) must be the same as the

horizontal size after scaling.

These bits must be programmed such that the following formula is valid.
REG[0844h] bits 9-0 - REG[083Ch] bits 9-0 > 15

When the active display output port is set for LCD2 (REG[0604h] bits 15-12 =

0010b) or parallel TV-Out (REG[0604h] bits 15-12 = 0100b or 1011b and

REG[0200h] bits 1-0 = 10b), the PIP1 window X,Y start position must not be set to

1~10,0. For example, a position of 5,0 is not allowed.

REG[0840h] PIP2 Window Y Start Position Register
Default = 0000_0000h Read/Write
n/a
31 | 30 | 29 | 28 | 27 | 26 25 | 24
n/a
23 | 22 | 21 | 20 | 19 | 18 17 | 16
n/a PIP2 Window Y Start Position bits 9-8
15 | 14 | 13 | 12 | 11 | 10 9 | 8
PIP2 Window Y Start Position bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
bits 9-0 PIP2 Window Y Start Position bits [9:0]
These bits determine the Y start position of the PIP2 window in relation to the origin of
the panel, in pixels.
Note
1. The PIP2 window Y size (REG[0848h] - REG[0840h] + 1) must be the same as the
vertical size after scaling.
2. This register must be programmed such that the following formula is valid.
REG[0848h] bits 9-0 - REG[0840h] bits 9-0 > 4
3. When the active display output port is set for LCD2 (REG[0604h] bits 15-12 =
0010b) or parallel TV-Out (REG[0604h] bits 15-12 = 0100b or 1011b and
REG[0200h] bits 1-0 = 10b), the PIP1 window X,Y start position must not be set to
1~10,0. For example, a position of 5,0 is not allowed.
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REG[0844h] PIP2 Window X End Position Register
Default = 0000_0000h Read/Write
31 | 30 | 29 | 28 | 26 25 | 24
23 | 22 | 21 | 20 | 18 17 | 16
n/a PIP2 Window X End Position bits 9-8
15 | 14 | 13 | 12 | 10 9 | 8
PIP2 Window X End Position bits 7-0
7 | 6 | 5 | 4 | 2 1 | 0
bits 9-0 PIP2 Window X End Position bits [9:0]
These bits determine the X end position of the PIP2 window in relation to the origin of the
panel, in pixels.
Note

1. The PIP2 window X size (REG[0844h] - REG[083Ch] + 1) must be the same as the

horizontal size after scaling.

2. This register must be programmed such that the following formula is valid.

REG[0844h] bits 9-0 - REG[083Ch] bits 9-0 = 15

REG[0848h] PIP2 Window Y End Position Register

Default = 0000_0000h Read/Write
31 | 30 | 29 | 28 | 26 25 | 24
23 | 22 | 21 | 20 | 18 17 | 16
n/a PIP2 Window Y End Position bits 9-8
15 | 14 | 13 | 12 | 10 9 | 8
PIP2 Window Y End Position bits 7-0
7 | 6 | 5 | 4 2 1 | 0
bits 9-0 PIP2 Window Y End Position bits [9:0]

These bits determine the Y end position of the PIP2 window in relation to the origin of the

panel, in pixels.

Note

1. The PIP2 window Y size (REG[0848h] - REG[0840h] + 1) must be the same as the

vertical size after scaling.

2. 'This register must be programmed such that the following formula is valid.

REG[0848h] bits 9-0 - REG[0840h] bits 9-0 = 4
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The following Panorama registers are used for both Vertical and Horizontal Panorama (see
REG[0800h] bits 2-0).

REG[084Ch] PIP2 Panorama Area A Scale Register
Default = 0000_0000h Read/Write
n/a
31 | 30 | 29 | 28 | 27 | 26 | 25 | 24
n/a
23 | 22 | 21 20 | 19 | 18 | 17 | 16
n/a PIP2 Panorama Area A Scale bits 12-8
15 | 14 | 13 12 | 1 | 10 | 9 | 8
PIP2 Panorama Area A Scale bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
bits 12-0 PIP2 Panorama Area A Scale bits [12:0]

These bits determine the scaling factor for the PIP2 scalar and must be programmed based
on the following formula.
REG[084Ch] bits 12-0 = 1024 x (1 + Scaling Ratio)

Note
When linear panorama scaling mode is selected (see REG[0800h] bits 2-0), the initial
scale value should be specified in this register.

REG[0850h] PIP2 Panorama Area B Scale Register
Default = 0000_0000h Read/Write
n/a
31 | 30 | 29 | 28 | 27 | 26 | 25 | 24
n/a
23 | 22 | 21 20 | 19 | 18 | 17 | 16
n/a PIP2 Panorama Area B Scale bits 12-8
15 | 14 | 13 12 | 11 | 10 | 9 | 8
PIP2 Panorama Area B Scale bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
bits 12-0 PIP2 Panorama Area B Scale bits [12:0]

These bits determine the scaling factor for the PIP2 scalar and must be programmed based
on the following formula.
REGI[0850h] bits 12-0 = 1024 x (1 + Scaling Ratio)

Note
When linear panorama scaling mode is selected (see REG[0800h] bits 2-0), these bits
have no effect.
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REG[0854h] PIP2 Panorama Area 1 Start Position Register
Default = 0000_0000h Read/Write
n/a
31 | 30 | 29 | 28 | 27 | 26 25 | 24
n/a
23 | 22 | 21 | 20 | 19 | 18 17 | 16
e PIP2 Panorama_Area 1 Start Position
bits 9-8
15 | 14 | 13 | 12 | 11 | 10 9 | 8
PIP2 Panorama Area 1 Start Position bits 7-0
7 | 6 | 5 | 4 | 3 | 2 1 | 0
bits 9-0 PIP2 Panorama Area 1 Start Position bits [9:0]

These bits specify the PIP2 Panorama Area 1 start position, in pixels.
REG[0854h] bits 9-0 = PIP2 panorama area 1 start position in pixels

Note

When linear panorama scaling mode is selected (see REG[0800h] bits 2-0), the normal
scaling area start position should be specified in this register in pixels.

REG[0858h] PIP2 Panorama Area 2 Start Position Register
Default = 0000_0000h Read/Write
n/a
31 | 30 | 29 | 28 | 27 | 26 25 | 24
n/a
23 | 22 | 21 | 20 | 19 | 18 17 | 16
PIP2 Panorama Area 2 Start Position
n/a bits 9-8
15 | 14 | 13 | 12 | 11 | 10 9 | 8
PIP2 Panorama Area 2 Start Position bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
bits 9-0 PIP2 Panorama Area 2 Start Position bits [9:0]

These bits specify the PIP2 Panorama Area 2 start position, in pixels.
REG[0858h] bits 9-0 = PIP2 panorama area 2 start position in pixels

Note
When linear panorama scaling mode is selected (see REG[0800h] bits 2-0), the panora-
ma area 2 start pixel should be specified in this register in pixels.
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REG[085Ch] PIP2 Panorama Area 3 Start Position Register
Default = 0000_0000h Read/Write
n/a
31 | 30 | 29 | 28 | 27 | 26 25 | 24
n/a
23 | 22 | 21 | 20 | 19 | 18 17 | 16
PIP2 Panorama Area 3 Start Position
n/a bits 9-8
15 | 14 | 13 | 12 | 11 | 10 9 | 8
PIP2 Panorama Area 3 Start Position bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
bits 9-0 PIP2 Panorama Area 3 Start Position bits [9:0]

These bits specify the PIP2 Panorama Area 3 start position, in pixels.
REG[085Ch] bits 9-0 = PIP2 panorama area 3 start position in pixels

Note
When linear panorama scaling mode is selected (see REG[0800h] bits 2-0), these bits

have no effect.

REG[0860h] PIP2 Panorama Area 4 Start Position Register

Default = 0000_0000h Read/Write
n/a
31 | 30 | 29 | 28 | 27 | 26 25 | 24
n/a
23 | 22 | 21 | 20 | 19 | 18 17 | 16
B PIP2 Panorama_Area 4 Start Position
bits 9-8
15 | 14 | 13 | 12 | 11 | 10 9 | 8
PIP2 Panorama Area 4 Start Position bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
bits 9-0 PIP2 Panorama Area 4 Start Position bits [9:0]
These bits specify the PIP2 Panorama Area 4 start position, in pixels.
REG[0860h] bits 9-0 = PIP2 Panorama Area 4 Start position in pixels
Note
When linear panorama scaling mode is selected (see REG[0800h] bits 2-0), these bits
have no effect.
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REG[0864h] PIP2 Linear Panorama Area Delta Register
Default = 0000_0000h Read/Write
n/a
31 | 30 | 29 | 28 | 27 | 26 | 25 | 24
n/a
23 | 22 21 | 20 | 19 | 18 | 17 | 16
n/a PIP2 Linear Panorama Area Delta bits 13-8
15 | 14 13 | 12 | 11 | 10 | 9 | 8
PIP2 Linear Panorama Area Delta bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
bits 13- 0 PIP2 Linear Panorama Area Delta bits [13:0]

These bits determine the linear panorama mode Horizontal/vertical scaling factor delta for
the scaler and must be programmed based on the following formula.
(REG[0864h] bits 13-0) = 256 x Ascale

Where:
For Horizontal Panorama mode:
Ascale = (REG[0808h] - REG[084Ch]) + (REG[0854h] - 1)
For Vertical Panorama mode:
Ascale = (REG[080Ch] - REG[084Ch]) + (REG[0854h] - 1)

Note
These bits only have an effect when Linear Panorama Scaling Mode is selected,

REG[0800h] bits 2-0 = 010b or 100b.

Hardware Functional Specification S1D13774B02B
Issue Date: 2008/07/02 X85A-A-003-01

Revision 1.5 - EPSON CONFIDENTIAL



Page 252

Epson Research and Development
Vancouver Design Center

REG[0868h] PIP2 Window Scaler Port Address Counter Control Register
Default = 0000_0000h Read/Write
n/a
31 | 30 | 29 | 28 | 27 | 26 | 25 | 24
n/a
23 22 | 21 | 20 | 19 | 18 | 17 | 16
n/a PIP2 Port Address Counter bits 6-0 (RO)
15 14 | 13 12 11 | 10 9 8
. PIP2 Port
n/a Coel?flizfarillgélect n/a Reserved Ad}g‘ireessest (Cvétér;ter
7 | 6 | 5 4 3 | 2 1 0
bits 14-8 PIP2 Port Address Counter bits [6:0] (Read Only)
These bits indicate the address of the scaler filter coefficient. After each write to the PIP2
Coefficient Table Access Port (REG[086Ch] bits 7-0) is completed, this counter is
automatically incremented up to a maximum value of 3Fh. When the port address counter
value reaches 3Fh, it must be manually reset to 00h. This counter is not incremented when
the PIP2 Coefficient Table Access Port is read.
bit 4 PIP2 Filter Coefficient Select
This bit selects which scaler filter coefficients (Horizontal Filter or Vertical Filter) are
accessed through the PIP2 Coefficient Table Access Port, REG[086Ch] bits 7-0.
When this bit = Ob, the PIP2 scalar horizontal filter coefficient is selected.
When this bit = 1b, the PIP2 scalar vertical filter coefficient is selected.
bit 1 Reserved
The default value for this bit is Ob.
bit 0 PIP2 Port Address Counter Reset (Write Only)
This bit resets the PIP2 Port Address Counter, REG[0868h] bits 14-8.
Writing a Ob to this bit has no hardware effect.
Writing a 1b to this bit resets the PIP2 Port Address Counter.
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REG[086Ch] PIP2 Window Scaler Coefficient Table Access Port Register (AID)

Default = 0000_0000h: Address auto increment disable Write Only

31

30 |

29 |

28

27

25

24

23

22 |

21 |

20

19

16

14 |

13 |

12

11

s |

PIP2 Coefficient Table Access Port bits 7-0 (WO))

5|

4

3

| 2

PIP2 Coefficient Table Access Port bits [7:0] (Write Only)

These bits are the access port for the PIP2 scaler horizontal/vertical filter coefficient
tables. The PIP2 Filter Coefficient Select bit is used to select whether the horizontal or
vertical filter coefficient table is accessed (see REG[0868h] bit 4). The filter coefficients
must be set before the scaler filter operation starts.

The Scaler horizontal filter and vertical filter coefficients should be set according to the
values shown in the following tables. The column used varies based on the scaling rates
which are set individually for the horizontal filter and the vertical filter.

Table 9-80: PIP2 Filter Horizontal Coefficient Examples (REG[0868h] bit 4 = 0b)

Port Port Port Port
Address | Coefficient | Address | Coefficient| Address |Coefficient| Address |Coefficient
Counter Counter Counter Counter
00h 00h 10h 00h 20h 00h 30h 00h
01h FDh 11h FDh 21h FDh 31h FFh
02h FBh 12h FBh 22h FBh 32h FEh
03h F8h 13h F8h 23h F8h 33h FCh
04h F7h 14h F7h 24h F7h 34h FCh
05h F7h 15h F7h 25h F7h 35h FCh
06h FAh 16h FAh 26h FAh 36h FDh
07h 00h 17h 00h 27h 00h 37h 00h
08h 08h 18h 08h 28h 08h 38h 05h
09h 13h 19h 13h 29h 13h 39h OEh
0Ah 1Dh 1Ah 1Dh 2Ah 1Dh 3Ah 18h
0Bh 28h 1Bh 28h 2Bh 28h 3Bh 24h
0Ch 31h 1Ch 31h 2Ch 31h 3Ch 2Eh
0Dh 39h 1Dh 39h 2Dh 39h 3Dh 37h
OEh 3Eh 1Eh 3Eh 2Eh 3Eh 3Eh 3Dh
OFh 40h 1Fh 40h 2Fh 40h 3Fh 40h
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Table 9-81: PIP2 Filter Vertical Coefficient Examples (REG[0868h] bit 4 = 1b)

Port Port Port Port
Address | Coefficient | Address | Coefficient| Address |Coefficient| Address |Coefficient
Counter Counter Counter Counter
00h 08h 10h 08h 20h 30h
01h 10h 11h 10h 21h 31h
02h 18h 12h 18h 22h 32h
03h 20h 13h 20h 23h 33h
04h 28h 14h 28h 24h 34h
05h 30h 15h 30h 25h 35h
06h 38h 16h 38h 26h 36h
07h 40h 17h 40h 27h 37h
08h 08h 18h 08h 28h Do not set 38h Do not set
09h 10h 19h 10h 29h 39h
0Ah 18h 1Ah 18h 2Ah 3Ah
0Bh 20h 1Bh 20h 2Bh 3Bh
0Ch 28h 1Ch 28h 2Ch 3Ch
0Dh 30h 1Dh 30h 2Dh 3Dh
OEh 38h 1Eh 38h 2Eh 3Eh
OFh 40h 1Fh 40h 2Fh 3Fh
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9.4.18 AME (Auto Movie Enhancement) Registers
REG[0900h] AME Control Register
Default = 0000_0000h Read/Write
n/a
31 | 30 | 29 28 27 26 | 25 | 24
n/a
23 | 22 | 21 20 19 18 | 17 | 16
n/a Amgasgrrgg:gg Reserved
15 14 13 12 11 10 9 | 8
AME(VIU(i:t)i)alize Contéisatb,lﬁ;djust Ganénr::b?gjust Chr%nr::b?gjust n/a Reserved AME Enable bits 1-0
7 6 5 4 3 2 1 | 0
bit 12 AME Sampling Area Enable
When AME is active for the PIP1 or PIP2 window (REG[0900h] bits 1-0 = 01b or 10b),
this bit must be set to 1b.
bits 11-8 Reserved
The default value for these bits is 0000b and they should not be written.
bit 7 AME Initialize (Write Only)

This bit initializes the AME (Auto Movie Enhancement) module.
Writing a Ob to this bit has no hardware effect.

Writing a 1b to this bit initializes the AME module.

Note

When the LCD2 parallel/serial interface or parallel TV-Out interface is selected, two
frame transfers must be triggered (REG[0114h] bit O = 1b or REG[022Ch] bit O = 1b).
The AME Initialize bit must be set before the first frame transfer as shown in the follow-

ing sequence.

1. Set AME Initialize bit (REG[0900h] bit 7 = 1b)
2. Trigger first frame transfer (REG[0114h] bit 0 = 1b or REG[022Ch] bit 0 = 1b)
Note that the first frame transfer may show an image that has not been AME

adjusted.
Wait for frame transfer to complete (REG[0114h] bit 4 or REG[022Ch] bit 4)

bt

4. Trigger second frame transfer (REG[0114h] bit 0 = 1b or REG[022Ch] bit 0 = 1b)
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bit 6

bit 5

bit 4

bit 2

bits 1-0

Contrast Adjust Enable

This bit controls the contrast adjust function.
When this bit = Ob, contrast adjust is disabled.
When this bit = 1b, contrast adjust is enabled.

Note
The contrast adjust function requires several frames before settling to the level pro-
grammed in the AME Contrast Adjust Level bits, REG[0904h] bits 2-0.

Gamma Adjust Enable

This bit controls the gamma adjust function.
When this bit = Ob, gamma adjust is disabled.
When this bit = 1b, gamma adjust is enabled.

Note
The gamma adjust function requires several frames before settling to the level pro-
grammed in the AME Gamma Adjust Level bits, REG[0904h] bits 10-8.

Chroma Adjust Enable

This bit controls the chroma adjust function.
When this bit = Ob, chroma adjust is disabled.
When this bit = 1b, chroma adjust is enabled.

Note
The chroma adjust function requires several frames before settling to the level pro-
grammed in the AME Chroma Adjust Level bits, REG[0904h] bits 6-4.

Reserved
The default value for this bit is Ob.

AME Enable bits [1:0]
These bits determine which window (PIP1 or PIP2) is affected by the enabled AME adjust
functions. To enable the desired AME adjust functions, set bits 6-4 appropriately.

Table 9-82: AME Enable Settings

REG[0900h] bits 1-0 AME Active Window

00b All Off

01b AME active in PIP1 window

10b AME active in PIP2 window

11b Reserved
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REG[0904h] AME Parameter Adjust Register
Default = 0000_0000h Read/Write
n/a
31 | 30 | 29 | 28 | 27 | 25 | 24
n/a
23 | 22 | 21 | 20 | 19 | 17 | 16
n/a AME Gamma Adjust Level bits 2-0
15 14 | 13 | 12 11 | 9 | 8
n/a AME Chroma Adjust Level bits 2-0 n/a AME Contrast Adjust Level bits 2-0
7 6 | 5 | 4 3 | 1 | 0
bits 10-8 AME Gamma Adjust Level bits [2:0]
These bits control the strength of the gamma adjustment performed by the AME. The
gamma adjust function must be enabled to have an effect (REG[0900h] bit 5 = 1b).
Table 9-83: AME Gamma Adjust Level Settings
REG[0904h] bits 10-8 Gamma Adjust Level
000b Reserved
001b Weakest
010b
011b
100b
101b Strongest
110b ~ 111b Reserved
bits 6-4 AME Chroma Adjust Level bits [2:0]

These bits control the strength of the chroma adjustment performed by the AME. The
chroma adjust function must be enabled to have an effect (REG[0900h] bit 4 = 1b).

Table 9-84: AME Chroma Adjust Level Settings

REG[0904h] bits 6-4 Chroma Adjust Level

000b Reserved
001b Weakest
010b
011b
100b
101b Strongest

110b ~ 111b Reserved
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bits 2-0

AME Contrast Adjust Level bits [2:0]
These bits control the strength of the contrast adjustment performed by the AME. The
contrast adjust function must be enabled to have an effect (REG[0900h] bit 6 = 1b).

Table 9-85: AME Contrast Adjust Level Settings

REG[0904h] bits 2-0 Contrast Adjust Level

000b Reserved
001b Weakest
010b
011b
100b
101b Strongest

110b ~ 111b Reserved

REG[0908h] AME Input Image Width Register
Default = 0000_0000h

Read/Write

31 |

30

n/a
| 29 | 28 | 27 26 25 | 24

23 |

22

n/a
| 21 | 20 | 19 18 17 | 16

15 |

n/a Reserved AME Input Image Width bits 9-8
| 13 | 12 | 11 10 9 | 8

AME Input Image Width bits 7-0
| s [ 4 |

N
—_

| 0

bit 10

bits 9-0

Reserved
The default value for this bit is Ob.

AME Input Image Width bits [9:0]
These bits specify the width of the image input to the AME, in pixels. If the image size is
changed using the scaler before being input to the AME, set the input image width to the

scaled size. The input image width can range from a minimum of 64 pixels to a maximum
of 1024 pixels.

When AME is used for the PIP1 window (REG[0900h] bits 1-0 = 01b), these bits should
be set according to the following formula.
REG[0908h] bits 9-0 = PIP1 Window X Size - 1
= (REG[0744h] bits 9-0 - REG[073Ch] bits 9-0)
When AME is used for the PIP2 window (REG[0900h] bits 1-0 = 10b), these bits should
be set according to the following formula.
REG[0908h] bits 9-0 = PIP2 Window X Size - 1
= (REG[0844h] bits 9-0 - REG[083Ch] bits 9-0)

For more information on configuring the input image width, see Section 12.5, “AME” on
page 325.
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REG[090Ch] AME Input Image Height Register
Default = 0000_0000h Read/Write
n/a
31 | 30 | 29 | 28 | 27 26 25 | 24
n/a
23 | 22 | 21 | 20 | 19 18 17 | 16
n/a Reserved AME Input Image Height bits 9-8
15 | 14 | 13 | 12 | 11 10 9 | 8
AME Input Image Height bits 7-0
7 | 6 | 5 | 4 | 3 2 1 | 0
bit 10 Reserved
The default value for this bit is Ob.
bits 9-0 AME Input Image Height bits [9:0]

These bits specify the height of the image input to the AME, in lines. If the image size is

changed using the scaler before being input to the AME, set the input image height to the
scaled size. The input image height can range from a minimum of 64 lines to a maximum
of 1024 lines.

When AME is used for the PIP1 window (REG[0900h] bits 1-0 = 01b), these bits should
be set according to the following formula.
REG[090Ch] bits 9-0 = PIP1 Window Y Size - 1
= (REG[0748h] bits 9-0 - REG[0740h] bits 9-0)
When AME is used for the PIP2 window (REG[0900h] bits 1-0 = 10b), these bits should
be set according to the following formula.
REGI[090Ch] bits 9-0 = PIP2 Window Y Size - 1
= (REG[0848h] bits 9-0 - REG[0840h] bits 9-0)

For more information on configuring the input image width, see Section 12.5, “AME” on
page 325.

Note
For HSYNC & FIELD or ITU-R BT656 TV-Out interfaces (REG[0200h] bits 1-0 = 01b
or 11b), set the input image height to 1/2 of the normal height.
REG[090Ch] bits 9-0 = AME Input Image Height + 2 - 1
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REG[0910h] AME Processing Horizontal Start Position Register
Default = 0000_0000h Read/Write
n/a
31 | 30 | 29 | 28 | 27 26 25 | 24
n/a
23 | 22 | 21 | 20 | 19 18 17 | 16
e Reserved AME Proces_sling Horizontal Start
Position bits 9-8
15 | 14 | 13 | 12 | 1 10 9 | 8
AME Processing Horizontal Start Position bits 7-0
7 | 6 | 5 | 4 | 3 2 1 | 0
bit 10 Reserved
The default value of this bit is Ob.
bits 9-0 AME Processing Horizontal Start Position bits [9:0]

These bits define the horizontal start position, in pixels, of the first pixel in the input image
to be processed by the AME. When these bits are set to 0, the AME processes image data
from the first pixel of the input line. For more information on configuring the processing

area, see Section 12.5, “AME” on page 325.

REG[0914h] AME Processing Horizontal End Position Register
Default = 0000_0000h Read/Write
n/a
31 | 30 | 29 | 28 | 27 26 25 | 24
n/a
23 | 22 | 21 | 20 | 19 18 17 | 16
AME Processing Horizontal End
s Reserved Position bits 9-8
15 | 14 | 13 | 12 | 1 10 9 | 8
AME Processing Horizontal End Position bits 7-0
7 | 6 | 5 | 4 | 3 2 1 | 0
bit 10 Reserved
The default value for this bit is Ob.
bits 9-0 AME Processing Horizontal End Position bits [9:0]
These bits define the horizontal end position, in pixels, of the last pixel in the input image
to be processed by the AME. For more information on configuring the processing area, see
Section 12.5, “AME” on page 325.
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REG[0918h] AME Processing Vertical Start Position Register
Default = 0000_0000h Read/Write
n/a
31 | 30 | 29 | 28 | 27 26 25 | 24
n/a
23 | 22 | 21 | 20 | 19 18 17 | 16
e Reserved AME Processing _Vertical Start Position
bits 9-8
15 | 14 | 13 | 12 | 11 10 9 | 8
AME Processing Vertical Start Position bits 7-0
7 | 6 | 5 | 4 | 3 2 1 | 0
bit 10 Reserved
The default value for this bit is Ob.
bits 9-0 AME Processing Vertical Start Position bits [9:0]

These bits define the vertical start position, in lines, of the first pixel in the input image to
be processed by the AME. When these bits are set to 0, the AME processes image data
from the first line of the input image. For more information on configuring the processing
area, see Section 12.5, “AME” on page 325.

Note
For HSYNC & FIELD or ITU-R BT656 TV-Out interfaces (REG[0200h] bits 1-0 = 01b
or 11b), set the vertical start position to 1/2 of the normal setting

REG[091Ch] AME Processing Vertical End Position Register

Default = 0000_0000h Read/Write
n/a
31 | 30 | 29 | 28 | 27 26 25 | 24
n/a
23 | 22 | 21 | 20 | 19 18 17 | 16
AME Processing Vertical End Position
n/a Reserved bits 9-8
15 | 14 | 13 | 12 | 11 10 9 | 8
AME Processing Vertical End Position bits 7-0
7 | 6 | 5 | 4 | 3 2 1 | 0
bit 10 Reserved
The default value for this bit is Ob.
bits 9-0 AME Processing Vertical End Position bits [9:0]

These bits define the vertical end position, in lines, of the last pixel in the input image to
be processed by the AME. For more information on configuring the processing area, see
Section 12.5, “AME” on page 325.

Note
For HSYNC & FIELD or ITU-R BT656 TV-Out interfaces (REG[0200h] bits 1-0 = 01b
or 11b), set the vertical end position to 1/2 of the normal setting
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REG[0920h] AME Sampling Area Vertical Start Position Register
Default = 0000_0000h Read/Write
n/a
31 | 30 | 29 | 28 | 27 26 25 | 24
n/a
23 | 22 | 21 | 20 | 19 18 17 | 16
AME Sampling Area Vertical Start
Sl e Vol 52
15 | 14 | 13 | 12 | 1 10 9 | 8
AME Sampling Area Vertical Start Position bits 7-0
7 | 6 | 5 | 4 | 3 2 1 | 0
bit 10 Reserved
The default value for this bit is Ob.
bits 9-0 AME Sampling Area Vertical Start Position bits [9:0]

These bits define the vertical start position, in lines, of the first pixel in the input image to
be sampled by the AME. When these bits are set to 0, the AME samples image data from
the first line of the input image. For more information on configuring the sampling area,

see Section 12.5, “AME” on page 325.

REG[0924h] AME Sampling Area Horizontal Start Position Register
Default = 0000_0000h Read/Write
n/a
31 | 30 | 29 | 28 | 27 | 26 25 | 24
n/a
23 | 22 | 21 | 20 | 19 18 17 | 16
o Reserved AME Sam;F),Ig;?ﬁ/c\);egig%r_léontal Start
15 | 14 | 13 | 12 | 11 10 9 | 8
AME Sampling Area Horizontal Start Position bits 7-0
7 | 6 | 5 | 4 | 3 2 1 | 0
bit 10 Reserved
The default value for this bit is Ob.
bits 9-0 AME Sampling Area Horizontal Start Position bits [9:0]
These bits define the horizontal start position, in pixels, of the first pixel in the input image
to be sampled by the AME. When these bits are set to 0, the AME samples image data
from the first pixel of the input line. For more information on configuring the sampling
area, see Section 12.5, “AME” on page 325.
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REG[0928h] AME Sampling Area Size Register
Default = 0000_0000h Read/Write
n/a
31 | 30 | 29 | 28 | 27 | 26 | 25 | 24
n/a
23 | 22 | 21 | 20 | 19 | 18 | 17 | 16
n/a
15 | 14 | 13 | 12 | 11 10 | 9 | 8
n/a AME Sampling Area Size bits 2-0
7 | 6 | 5 | 4 | 3 2 | 1 | 0
bits 2-0 AME Sampling Area Size bits [2:0]

These bits specify the width and height of the AME sampling area, in pixels x lines. The
AME sampling area must be within the AME processing area. For more information on
configuring the sampling area, see Section 12.5, “AME” on page 325.

Table 9-86: AME Sampling Area Size Selection

REG[0928h] bits 2-0 | "ME g’:i::a':’s"?ﬁi::? Size

000b 16 x 16
001b 32x 32
010b 64 x 64
011b 128 x 128
100b 256 x 256
101b 512 x 512

110b ~ 111b Reserved
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REG[092Ch] AME Sampling Area Parameter 1 Register
Default = 0000_0000h Read/Write
n/a
31 | 30 | 29 | 28 | 27 | 26 25 | 24
n/a
23 | 22 | 21 | 20 | 19 | 18 17 | 16
Ta AME Sampling Area Parameter 1
bits 9-8
15 | 14 | 13 | 12 | 11 | 10 9 | 8
AME Sampling Area Parameter 1 bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
bits 9-0 AME Sampling Area Parameter 1 bits [9:0]
When AME is active for the PIP1 or PIP2 window (REG[0900h] bits 1-0 = 01b or 10b),
these bits must be set according to the total pixel count of the AME processing area.
Table 9-87: AME Sampling Area Parameter I Settings
AME Processing Area Size Total Pixel C.o unt of AME REG[092Ch] bits 9-0
Processing Area
less than QVGA 4096 to 76799 pixels 18h
QVGA to WQVGA 76800 to 95999 pixels 20h
WQVGA to VGA 96000 to 307199 pixels 26h
VGA to WVGA 307200 to 383999 pixels 3Ah
WVGA or greater 384000 or greater pixels 3Fh
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REG[0930h] AME Sampling Area Parameter 2 Register
Default = 0000_0000h Read/Write
n/a
31 | 30 | 29 | 28 | 27 | 26 | 25 24
n/a
23 | 22 21 | 20 | 19 | 18 | 17 16
n/a AME Sampling Area Parameter 2 bits 13-8
15 | 14 13 | 12 | 11 | 10 | 9 8
AME Sampling Area Parameter 2 bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 0
bits 13-0 AME Sampling Area Parameter 2 bits [13:0]

When AME is active for the PIP1 or PIP2 window (REG[0900h] bits 1-0 = 01b or 10b),
these bits must be set according to the total pixel count of the AME processing area.

Table 9-88: AME Sampling Area Parameter 2 Settings

AME Processing Area Size

Total Pixel Count of AME
Processing Area

REG[0930h] bits 13-0

less than QVGA 4096 to 76799 pixels Adh
QVGA to VGA 76800 to 307199 pixels 28Fh
VGA or greater 307200 or greater pixels 3FFh

REG[0934h] through REG[0984h] are Reserved

These registers are Reserved and should not be written.
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9.4.19 Interrupt Control Registers

REG[0AO00h] Interrupt Status Register (AID)
Default = 0000_0000h: Address auto increment disable Read Only
n/a
31 | 30 | 29 | 28 | 27 | 26 | 25 | 24
n/a
23 22 | 21 | 20 | 19 | 18 | 17 | 16
thlzgulg t(e F;g )pt n/a
15 14 | 13 | 12 | 11 | 10 | 9 | 8
n/a
7 6 | 5 | 4 | 3 | 2 | 1 | 0
bit 15 GPIO Interrupt Status (Read Only)

This bit indicates the status of the GPIO interrupt. This bit is masked by the GPIO Inter-
rupt Enable bit and is only available when REG[0A04h] bit 15 = 1b.

When this bit = Ob, a GPIO interrupt has not occurred.

When this bit = 1b, a GPIO interrupt has occurred. To determine the exact nature of the
interrupt, refer to the status bits in REG[0348h] ~ REG[0350h].

To clear this status bit, write a 1b then a Ob to the GPIO Interrupt Status bit that caused the
interrupt (see REG[0348h] ~ REG[0350h].

REG[0A04h] Interrupt Enable Register

Default = 0000_0000h Write/Read
n/a
31 | 30 | 29 | 28 | 27 | 26 | 25 | 24
n/a
23 22 | 21 | 20 | 19 | 18 | 17 | 16
G PI(E)nI :lt)? GZru pt v
15 14 | 13 | 12 | 1 | 10 | 9 | 8
n/a
7 6 | 5 | 4 | 3 | 2 | 1 | 0
bit 15 GPIO Interrupt Enable

This bit controls the GPIO interrupt. The status of the GPIO interrupt is indicated by the
GPIO Interrupt Status bit, REG[0AQOh] bit 15.

When this bit = Ob, the GPIO interrupt is disabled.

When this bit = 1b, the GPIO interrupt is enabled.

REG[0A08h] is Reserved

This register is Reserved and should not be written.
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9.4.20 12C Slave Configuration Registers
Note
The 12C interface cannot access the following registers.
REG[0B0OOh] 12C Clock Divide Register
Default = 0000_0000h Read/Write
n/a
31 | 30 | 29 | 28 | 27 | 26 | 25 | 24
n/a
23 | 22 | 21 | 20 | 19 | 18 | 17 | 16
n/a
15 | 14 | 13 | 12 11 | 10 | 9 | 8
n/a 12C Clock Divide Select bits 3-0
7 | 6 | 5 | 4 3 | 2 | 1 | 0
bits 3-0 12C Clock Divide Select bits [3:0]

These bits specify the divide ratio for the I2C clock. The I12C clock source is selected by
CNF1 (see Section 4.3, “Summary of Configuration Options” on page 31). For further
details on the clock structure, see Section 8, “Clocks” on page 88.

Table 9-89: I2C Clock Divide Ratio Selection

REG[0B00h] bits 3-0 | 12C Clock Divide Ratio REG[0B00h] bits 3-0 12C Clock Divide Ratio
0000b 1:1 1000b 9:1
0001b 2:1 1001b 10:1
0010b 3:1 1010b 11:1
0011b 4:1 1011b 12:1
0100b 5:1 1100b 13:1
0101b 6:1 1101b 14:1
0110b 7:1 1110b 15:1
0111b 8:1 1111b 16:1

Note
For fast mode (400kbps):

12C Clock = System Clock frequency + Divide Ratio > 24MHz
For standard mode (100kbps):
12C Clock = System Clock frequency + Divide Ratio > 5.4MHz
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REG[0B04h] I12C Enable Register
Default = 0000_55X0h Read/Write
n/a
31 | 30 | 29 | 28 | 27 | 26 | 25 | 24
n/a
23 22 | 21 | 20 | 19 | 18 | 17 | 16
n/a I12C Slave Address bits 6-0
15 14 | 13 12 11 | 10 | 9 8
n/a 12C En?gg)Status n/a 12C Enable
7 | 6 | 5 4 3 | 2 | 1 0
bits 14-8 12C Slave Address bits [6:0]

bit 4

bit 0

These bits determine the 7-bit slave address for the I2C. These bits can be changed only
when the I2C module is disabled, REG[0B04h] bit 0 = Ob.

12C Enable Status (Read Only)

This bit indicates the status of the I2C module as set by bit 0.
When this bit = Ob, the I2C module is disabled.

When this bit = 1b, the I2C module is enabled.

12C Enable

This bit controls whether the I2C module is enabled.
Writing a Ob to this bit disables the I12C module.
Writing a 1b to this bit enables the I2C module.

Note
The 12C is enabled when either the I2CEN pin is High or this bit 0 = 1b.

REG[0B08h] is Reserved

This register is Reserved and should not be written. The default value is 0000_0036h.

REG[0BOCh] is Reserved

This register is Reserved and should not be written. The default value is 0000_0040h.

REG[0B10h] is Reserved

This register is Reserved and should not be written. The default value is 0000_0009h.

REG[0B14h] is Reserved

This register is Reserved and should not be written. The default value is 0000_0012h.

REG[1040h] through REG[1060h] are Reserved

These registers are Reserved and should not be written.
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10 Power Save Modes

10.1 Power-On Sequence (PLL Used)

Sleep Mode

Standby Mode A

»nd
Ll

Standby
Mode B

»d
L |

Normal
Operation

4
<

Power-On

Hardware Reset

12C used as Host I/F
at initialization?

iYes

[2CENpin=L —H

P
<

Configure Clock / PLL used

4

Select Standby Mode A

y

Wait for PLL Stable

4

Configure DRAM

y

Select Standby Mode B

4

Wait for DRAM Ready

v

Select Normal Operation Mode

Normal Operation

REG[0020h] ~ REG[002Ch]
REG[0028h] bits 1-0 = 10b

REG[002Ch] bits 1-0 =01b

REG[002Ch] bit 8 = 1b?

REG[0080h] ~ REG[0090h]

REG[002Ch] bits 1-0 = 10b

REG[0094h] bit 0 = 1b?

REG[002Ch] bits 1-0 = 11b

Figure 10-1: Power-On Sequence (PLL Used)
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10.2 Power-On Sequence (PLL Bypassed)

Power-On

Hardware Reset

A
I12C used as Host I/F
at initialization? No
o Yes
8 '
= .
o I2CEN pin=L —H
ks
(@) <
) REG[0020h] ~ REG[002Ch]
Configure Clock / PLL not used REG[0028h] bits 1-0 = 00b or 01b
4
v Select Standby Mode A REG[002Ch] bits 1-0 = 01b
A i
< Configure DRAM REG[0080h] ~ REG[0090h]
3
o
=S 4
2 Select Standby Mode B REG[002Ch] bits 1-0 = 10b
5
» 4
Wait for DRAM Ready REG[0094h] bit 0 = 1b?
4
3o 4
S o
IS é Select Normal Operation Mode REG[002Ch] bits 1-0 = 11b
n
Y
A
.8 i
£% Normal Operation
S8
© v
Figure 10-2: Power-On Sequence (PLL Bypassed)
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10.3 Power-Off Sequence

Normal Operation

Standby Standby
Mode A Mode B

»d

Sleep Mode

Normal Operation

v

Yes

Video Input Interface
Enabled?

v

REG[0480h] bit 7 = 1b?

No

A

Disable Video Input Interface
(REG[0480h] bit 7 = 0b)

Set Display Port to “All Off”

Stop All Host Memory Writes

v

Check DRAM Access Status

P
> «

Select Standby Mode B

Select Standby Mode A

Select Sleep Mode

12C used as Host I/F
at initialization?

i Yes

REG[0604h] bits 11-8 = 0000b

REG[002Ch] bits 7-3 = 00h?

REG[002Ch] bits 1-0 = 10b

REG[002Ch] bits 1-0 =01b

REG[002Ch] bits 1-0 = 00b

No

I2CEN pin=H — L

P
<

Power-Off

Figure 10-3: Power-Off Sequence
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10.4 Operational Modes

Power-Off

Power-On

v

Hardware Reset

Sleep Mode
PLL not used

PLL used

&

goo = 0-T suq [Uozoolo3d
a|gesIq Jasibay NvHA

10 = 0-T SHq [4DZ00]OIY
a|gesId Nvdd

gto = 0-T siq [yozoolo3Y
a|qeud Ja1sibay INVHA

‘ Standby Mode A (PLL Inactive) I

ot = 0-T skq [UDzoolo3Y

000 = 0-T S¥d [YDzZ00loTY
a|gesIq Jaisibay NvHA
a|gesId T11d

gto = 0-T skq [udzoolo3d
a|geud Ja1sibay NvHA
a|qeud T11d

d|qeu3 Avydd

970 = 0-T SHq [UDZ00]93Y
a|qesia Wvad

Standby Mode A (PLL Active) I

goT = 0-T suq [yozoolo3Y

d|qeu3 Nvdd

0T = 0-T S¥q [4DzZ00]oTY
alqesIq ¥00]D WaISAS

Standby Mode B (SDRAM Active)

gTT = 0-T skg [Udzoolo3d -
a|geul %20|D walsAs

Normal Operation

Figure 10-4: Power Modes
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Note
The Video Input Interface must be disabled (REG[0480h] bit 7 = Ob), the Display Out-
put Port must be set to “All Off” (REG[0604h] bits 11-8 = 0000b), and all memory ac-
cesses must have completed (see REG[002Ch] bits 7-3) before entering Standby or
Sleep power save mode.
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10.5 Power Save Mode Functions
Table 10-1: Power Save Mode Functions

Standby Standby Normal
ltem Reset State | Sleep Mode Mode A Mode B Mode
PLL Inactive Inactive Active Active Active
No No No No
DRAM Access (No Refresh) | (No Refresh) | (No Refresh) | (Refresh) Yes
REG[0000h] ~ REG[0040h]
, REG[0300h] ~ REG[0350h] No Yes Yes Yes Yes
Register Access ot ™ "
er registers excep
REG[0650h] No No Yes Yes Yes
LUT Access REG[0650h] No No No No Yes
GPIO Pins configured as GPIOs Input GPIO state | GPIO state | GPIO state | GPIO state
INT Forced Low Active Active Active Active
Host Interface Pins
TE Forced Low Inactive Inactive Inactive Active
FPDATI[17:0] Forced Low Note 1 Note 1 Note 1 Active
FPDAT[23:18] Input (GPIO) Note 1 Note 1 Note 1 Active
LCD1 RGB FPDRDY Forced Low Note 2 Note 2 Note 2 Active
Interface Pins FPFRAME Forced Low | Forced Low | Forced Low | Forced Low Active
FPLINE Forced Low Note 3 Note 3 Note 3 Active
FPSHIFT Forced Low Note 4 Note 4 Note 4 Active
FPCS1# Forced High Note 5 Note 5 Note 5 Active
FPCS2# Forced High Note 6 Note 6 Note 6 Active
FPSCLK Forced High Note 7 Note 7 Note 7 Active
LCD1, LCD2 Serial FPAO Forced Low Note 8 Note 8 Note 8 Active
Interface Pins FPSO Forced Low | Forced Low | Forced Low | Forced Low Active
FPVS2 (RE_Go[g; 8Ch] bit 15 Input (GPIO) Input Input Input Input
FPVS2 (REi[g; 8ChIbIt15 |\ it (GPIO) |  Note 9 Note 9 Note 9 Active
P2DAT[7:0] Input (GPIO) Note 1 Note 1 Note 1 Active
LCD2 Parallel P2CS# Input (GPIO) | Note 6 Note 6 Note 6 Active
Interface Pins - - - -
(Mode 3) P2WR# Input (GPIO) | Forced High | Forced High | Forced High Active
P2A0 Input (GPIO) | Forced Low | Forced Low | Forced Low Active
TV-Out Interface TVDT[7:0] Input (GPIO) Note 10 Note 10 Note 10 Active
Pins
(HSYNC &FIELD | 7yCLK, TVHS, TVFLD | Input (GPIO) | Forced Low | Forced Low | Forced Low Active
or BT656)
TVDT[7:0] Input (GPIO) | Forced Low | Forced Low | Forced Low Active
TV-Out Interface TVCS#, TVWRH#, . . . .
Pins (Parallel) TVRD%, TVDC Input (GPIO) | Forced High | Forced High | Forced High Active
TVTE Input (GPIO) Input Input Input Input
VldeoPIinntSerface VCLKOUT Forced Low | Forced Low | Forced Low | Forced Low Active
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Table 10-1: Power Save Mode Functions

. REG[I(?OCSEOﬁ]:gtO(; - 1b Hi-Z Active Active Active Active
12C Pins

REC;?&%'S‘;]L;;”S: ob Hi-Z Hi-Z Hi-Z Hi-Z Active
Host Indirect Interface Inactive Active Active Active Active
e REG[lg(();SEOﬁ]:tljito(; - 1b Inactive Active Active Active Active
I2CEN=L gnd Inactive Inactive Inactive Inactive Active

REG[0030h] bit 0 = Ob
Video Input Interface Inactive Inactive Inactive Inactive Active
LCD Interface Inactive Inactive Inactive Inactive Active
TV-Out Interface Inactive Inactive Inactive Inactive Active

—

When REG[0600h] bit 10 = Ob, these pins are forced low. When REG[0600h] bit 10 = 1b, these pins are forced
high.

This pin is inactive and depends on REG[0104h] bit 9.

This pin is inactive and depends on REG[014Ch] bit 7.

When REG[0104h] bit 7 = 0b, this pin is forced low. When REG[0104h] bit 7 = 1b, this pin is forced high.
This pin is inactive and depends on REG[0104h] bit 8.

This pin is inactive and depends on REG[0104h] bit 12.

When REG[0168h] bit 0 = 0b, this pin is forced low. When REG[0168h] bit 0 = 1b, this pin is forced high.
When REG[0104h] bit 10 = Ob, this pin is forced low. When REG[0104h] bit 10 = 1b, this pin is forced high.
This pin is inactive and depends on REG[018Ch] bit 14.

0 These pins depend on REG[0230h] bits 15-0.

seENoarLN
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11 Writing Image Data to Memory

There are two paths that can be used for writing image data from the Host and Video inter-
faces into memory.

* Main Memory Write Path
* Sub Memory Write Path

The Host and Video interfaces can be routed through either write path, as shown in the
following figure. It is also possible to use both paths simultaneously if the total bandwidth
satisfies the following formula.

(Host Interface bit rate) x 0.8) + (Video Interface bit rate) < 576Mbps

Host Sub Memory Write Path
Interface Q- - *AO .
\\ ;
I o Main Memory Write Path ] Memory
/N | |
b ‘ Rotation |
Video / t ! IRGBtoYUV !
Interface O - > ‘ (RYC) > and » eic ;
‘ Mirror ‘
| |
Figure 11-1: Write Path Overview
Both write paths allow image data to be written to memory using either a single or double
buffer method. However, the Main Memory Write Path supports some additional features
such as rotation, mirror, RGB to YUV conversion, and processing by the eIC (eco Image
Codec). The following table summarizes the options available for each write path.
Table 11-1: Write Path Function Summary
Write Path Image Data Format Double Buffer R‘l\)lltiartrlc:n, RGB to YUV elC
. RGB 8:8:8, RGB 6:6:6 (Note 1),
Main Memory | RGB 5:6:5, YUV 4:2:2, YUV 4:2:0 v v v v
RGB 8:8:8, RGB 6:6:6 (Note 1),
SubMemory | RGB 5:6:5, YUV 4:2:2, YUV 4:2:0 v X X X
Note
RGB 6:6:6 image data is converted to RGB 8:8:8 before being written to memory.
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11.1 Configuring the Write Paths

The size of the memory area and input image must be configured for each write path. The
size of the memory area is configured by specifying a start address (MSA), line address
offset (MAO), and vertical size (MVS). The input image is defined using a horizontal size
(IHS), vertical size (IVS), and start position (XSP, YSP).

The memory area can be set to a larger area than required for the input image. The following
figure shows the write path parameters that must be configured.

MSA \ P MAO R
A Y
Memory Area
YSP
S a7
XSP 4
P IHS ~
w L8
Input Image
MVS A
IVS
v
v
Figure 11-2: Write Path Parameters
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When YUV 4:2:2 or 4:2:0 format image data is written to memory, the Y and UV data are
stored separately which requires two memory start addresses (MSA). For RGB format
image data, only one memory start address is used. The following table provides a summary
of the minimum and maximum values and registers used for each write path.

Table 11-2: Write Path Parameter Summary

Symbol Description Min Max Units Ma;zthl:l;n;;ir:u\:::te S"::;meg c;ri‘s,t\tlavr:te
MSA |Memory Start Address — — bytes 258'[[8283211 Egggggggm
MAO |Memory Line Address Offset 64 4032 bytes REG[0518h] REG[0594h]
MVS |Memory Vertical Size 4 ?2‘2‘ ‘fTsau'E; pixels REG[051Ch] REG[0598h]
IHS |Input Image Horizontal Size 1 864 (main) | 1 REG[0520h] REG[059Ch]

1024 (sub)
IVS |Input Image Vertical Size 1 864 (main) | 1 REG[0524h] REG[05A0N]
1024 (sub)
XSP |Image X Start Position 0 863 (main) | . o1 REG[0528h] REG[05A4h]
1023 (sub)
YSP |Image Y Start Position 0 863 (main) | 1 REG[052Ch] REG[05A8h]
1023 (sub)
Many of the write path parameters have alignment or resolution restrictions that determine
which values can be programmed. For all cases, the line address offset (MAQO) must be 64
byte aligned and the memory vertical size (MVS) must be set to a multiple of 4 pixels.
Restrictions for all other parameters are determined by the combination of data format, eIC
mode, and rotation options selected. The following tables show the write path parameter
restrictions that must be observed for each possible combination.
Table 11-3: Write Path Parameter Restrictions: elC Disabled and 0° or 180° Rotation
Data Format
Symbol Description
RGB 8:8:8 RGB 6:6:6 RGB 5:6:5 YUV 4:2:2 YUV 4:2:0
MAO Memory Line Address Offset 64 byte 64 byte 64 byte 64 byte 64 byte
MVS Memory Vertical Size 4 Pixel 4 Pixel 4 Pixel 4 Pixel 4 Pixel
IHS Image Horizontal Size 1 Pixel 1 Pixel 1 Pixel 2 Pixel 2 Pixel
IVS Image Vertical Size 1 Pixel 1 Pixel 1 Pixel 1 Pixel 2 Pixel
XSP Image X Start Position 1 Pixel 1 Pixel 1 Pixel 2 Pixel 2 Pixel
YSP Image Y Start Position 1 Pixel 1 Pixel 1 Pixel 1 Pixel 2 Pixel
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Table 11-4: Write Path Parameter Restrictions: elC Disabled and 90° or 270° Rotation
Symbol Description Data Format
RGB 8:8:8 RGB 6:6:6 RGB 5:6:5 YUV 4:2:2 YUV 4:2:0
MAO Memory Line Address Offset 64 byte 64 byte 64 byte 64 byte 64 byte
MVS Memory Vertical Size 4 Pixel 4 Pixel 4 Pixel 4 Pixel 4 Pixel
IHS Image Horizontal Size 1 Pixel 1 Pixel 1 Pixel 2 Pixel 2 Pixel
IVS Image Vertical Size 1 Pixel 1 Pixel 1 Pixel 2 Pixel 2 Pixel
XSP Image X Start Position 1 Pixel 1 Pixel 1 Pixel 2 Pixel 2 Pixel
YSP Image Y Start Position 1 Pixel 1 Pixel 1 Pixel 1 Pixel 2 Pixel
Table 11-5: Write Path Parameter Restrictions: Line elC Mode and 0° Rotation
Data Format
Symbol Description
RGB 8:8:8 | RGB 6:6:6 | RGB 5:6:5 YUV 4:2:2 YUV 4:2:0
MAO Memory Line Address Offset 64 byte 64 byte 64 byte 64 byte 64 byte
MVS Memory Vertical Size 4 Pixel 4 Pixel 4 Pixel 4 Pixel 4 Pixel
IHS Image Horizontal Size 1 Pixel 1 Pixel 1 Pixel 2 Pixel 2 Pixel
IVS Image Vertical Size 1 Pixel 1 Pixel 1 Pixel 1 Pixel 2 Pixel
XSP Image X Start Position Note Note Note Note Note
YSP Image Y Start Position 1 Pixel 1 Pixel 1 Pixel 1 Pixel 2 Pixel
Note
When line eIC mode is used, XSP must equal 0.
Table 11-6: Write Path Parameter Restrictions: Partial eIC Mode and 0° or 180° Rotation
Data Format
Symbol Description
RGB 8:8:8 | RGB 6:6:6 | RGB 5:6:5 YUV 4:2:2 YUV 4:2:0
MAO Memory Line Address Offset 64 byte 64 byte 64 byte 64 byte 64 byte
MVS Memory Vertical Size 4 Pixel 4 Pixel 4 Pixel 4 Pixel 4 Pixel
IHS Image Horizontal Size 4 Pixel 4 Pixel 5 Pixel 8 Pixel 8 Pixel
IVS Image Vertical Size 1 Pixel 1 Pixel 1 Pixel 1 Pixel 2 Pixel
XSP Image X Start Position 4 Pixel 4 Pixel 5 Pixel 8 Pixel 8 Pixel
YSP Image Y Start Position 1 Pixel 1 Pixel 1 Pixel 1 Pixel 2 Pixel
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Table 11-7: Write Path Parameter Restrictions: Partial eIC Mode and 90° or 270° Rotation

Symbol Description Data Format
RGB 8:8:8 RGB 6:6:6 RGB 5:6:5 YUV 4:2:2 YUV 4:2:0
MAO Memory Line Address Offset 64 byte 64 byte 64 byte 64 byte 64 byte
MVS Memory Vertical Size 4 Pixel 4 Pixel 4 Pixel 4 Pixel 4 Pixel
IHS Image Horizontal Size 1 Pixel 1 Pixel 1 Pixel 2 Pixel 2 Pixel
IVS Image Vertical Size 4 Pixel 4 Pixel 5 Pixel 8 Pixel 8 Pixel
XSP Image X Start Position 4 Pixel 4 Pixel 5 Pixel 8 Pixel 8 Pixel
YSP Image Y Start Position 1 Pixel 1 Pixel 1 Pixel 1 Pixel 2 Pixel

11.1.1 Memory Area and Input Image Restrictions

When configuring the memory area and input image parameters, the input image must
remain within the boundary of the specified memory area. The following configurations are

not allowed.

* YSP+IVS <MVS
* XSP + IHS < MAO

MAO MAO
A A A
\ IYSP /
< X >
YSP s IS R
MVS il MVS
<——> IVS
xsP  Niws T
A4
IVS \
v v
A4
Not Allowed Not Allowed
Figure 11-3: Memory Area and Input Image Restrictions
S1D13774B02B Hardware Functional Specification

X85A-A-003-01

Revision 1.5 - EPSON CONFIDENTIAL

Issue Date: 2008/07/02



Epson Research and Development Page 281
Vancouver Design Center

11.1.2 Required Memory Size

When determining the required size for each memory, the Memory Line Address Offset
(MAO) is calculated based on three factors: data format, elC mode, and horizontal size in
pixels. The following table provides the required calculations for each combination.

Table 11-8: Memory Line Address Offset Calculations

Data Format €IC Mode e orizontal S e pleet
elC disabled ROUNDUP(3n + 64) x 64
RGB 8:8:8 Line elC mode ROUNDUP(1.5 (n + 1) +~ 64) x 64
Partial elC mode ROUNDUP(2n + 64) x 64
elC disabled ROUNDUP(2n =+ 64) x 64
RGB 5:6:5 Line elC mode ROUNDUP((1.5n + 0.5) + 64) x 64
Partial elC mode ROUNDUP(1.6n + 64) x 64
elC disabled ROUNDUP(n =+ 64) x 64
YUV 4:2:2 Line elC mode ROUNDUP((0.5n + 1) + 64) x 64
Partial elC mode ROUNDUP((ROUNDUP(n + 24) x 16) + 64) x 64
elC disabled ROUNDUP(n + 64) x 64
YUV 4:2:0 Line elC mode ROUNDUP((0.5n + 1) + 64) x 64
Partial elC mode ROUNDUP((ROUNDUP(n + 24) x 16) + 64) x 64

Once the Memory Line Address Offset (MAO) has been determined, the required memory
size can be calculated by multiplying the MAO by the Memory Vertical Size (MVS). The
MVS must be a multiple of 4 pixels. The number of bytes required for each data format is
determined using the following equations.

For RGB 5:6:5 and 8:8:8:
MAO x MVS (bytes)

For YUV 4:2:2:
2 x MAO x MVS (bytes)

For YUV 4:2:0:
MAO x (MVS + 2 x ROUNDUP(MVS =+ 4)) (bytes)

Example 1: Calculate the required memory size for a 500 pixel (horizontal size) by
600 pixel (vertical size) YUV 4:2:2 image using Partial elC Mode.

MAO = ROUNDUP((ROUNDUP(500 + 24) x 16) + 64) x 64
= ROUNDUP((21 x 16) + 64) x 64
=6 x 64 =384 byte

Required Memory Size
=2 x 384 x 600 = 460,800 byte
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Example 2: Calculate the required memory size for a 480 pixel (horizontal size) by
642 pixel (vertical size YUV 4:2:0 image using Line elC Mode.

MAO = ROUNDUP((0.5 x 480 + 1) + 64) x 64
= ROUNDUP(241 + 64) x 64
=4 x 64 = 256 byte

Requierd Memory Size
=256 x (642 + 2 x (ROUNDUP(642 + 4))
=256 x (642 + 2 x 161) = 246,784 byte

11.2 Main Memory Write Path

The Main Memory Write Path can be used to write image data from either the Host or
Video interface to memory. The Main Memory Write Path includes several optional
functions that can be enabled during the write process.

Double Buffering
RGB to YUV Conversion

¢ Rotation and Mirror

¢ ¢elC (eco Image Codec)

For an overview of the write paths, see Figure 11-1: “Write Path Overview,” on page 276.
For further information on each function, see to the following sections.

11.2.1 Double Buffering

Input image data written to memory using the Main Memory Write Path can be double
buffered. For more information on double buffering, see Section 11.4, “Double Buffering”
on page 291.

11.2.2 RYC (RGB to YUV Converter)

The Main Memory Write Path can convert RGB image data input from the Host or Video
interface into YUV 4:2:2 image data before it is stored in memory. It is converted into YUV
according to the ITU-R BT.470-6 System B and G conversion type recommendation using
the following expressions. The YUV 4:2:2 image data can be further converted to YUV
4:2:0 using the YUV 4:2:0 Conversion Enable bit, REG[0504h] bit 5.

Y 0.299 0587 0.114||R
U| = |-0.169 -0.331 0.500 | |G
\Y% 0.500 -0.419 -0.081| |B

Note
The RYC equation results in YUV non-offset data. However, the actual RYC block out-
puts the data to memory as YUV offset.
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11.2.3 Rotation and Mirror

When the Main Memory Write Path is used to write input image data from the Host or
Video interface into memory, the image data can be rotated or “mirrored”. Rotation
performs a 90°, 180°, or 270° clockwise rotation of the image data as it is written to
memory. The Mirror function performs a horizontal flip on the image data as it is written
to memory. If both functions are enabled, rotation is applied before mirroring.

The input image data is written to memory according to the configuration of the Rotation
Mode Select bits (REG[0504h] bits 2-1), the Mirror Enable bit (REG[0504h] bit 3), and the
following parameters. The main memory and main image parameters do not have to be
changed when the selected rotation and mirror settings are changed. However if 90° or 270°
rotations will be used, the Main Memory Line Address Offset (MAQO) and Main Memory
Vertical Size (MVS) must be configured such that the rotated image will fit within the
specified memory size.

Table 11-9: Rotation and Mirror Register Summary

Symbol Description Register
MSA Main Memory Start Address (either buffer A or B) REG[0508h] ~ REG[0514h]
MAO Main Memory Line Address Offset REG[0518h]
MVS Main Memory Vertical Size REG[051Ch]
IHS Main Image Horizontal Size REG[0520h]
IVS Main Image Vertical Size REG[0524h]
XSP Main Image X Start Position REG[0528h]
YSP Main Image Y Start Position REG[052Ch]
Note
For 90° and 270° rotations, the IHS specifies the “vertical” size and the IVS specifies
the “horizontal” size.
The following sections provide examples for each combination of Rotation and Mirror
settings.
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0° Rotation and Mirror Disabled

For the Main Memory Write Path when 0° rotation is selected (REG[0504h] bits 2-1 = 00b)
and Mirror is disabled (REG[0504h] bit 3 = Ob), input image data from the Host or Video
interface is written to memory as follows.

MSA

Input Image . )
Start Pixel P Horizontal Size = IHS

<« »

Vertical Size

=1VS MVS

Input Image
Last Pixel

Figure 11-4: 0° Rotation and Mirror Disabled

90° Rotation and Mirror Disabled

For the Main Memory Write Path when 90° rotation is selected (REG[0504h] bits 2-1 =
01b) and Mirror is disabled (REG[0504h] bit 3 = Ob), input image data from the Host or
Video interface is written to memory as follows.

Input Image . .
Start Pixel P Horizontal Size = IHS R MSA
Vertical Size
=IVS MVS
Input Image
Last Pixel
Figure 11-5: 90° Rotation and Mirror Disabled
Note
The IHS specifies the “vertical” size and the IVS specifies the “horizontal” size.
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180° Rotation and Mirror Disabled

For the Main Memory Write Path when 180° rotation is selected (REG[0504h] bits 2-1 =
10b) and Mirror is disabled (REG[0504h] bit 3 = Ob), input image data from the Host or

Video interface is written to memory as follows.

Input Image
Start Pixel

Vertical Size
=IVS

MSA

P Horizontal Size = IHS

< »

Input Image

Last Pixel

MVS

Figure 11-6: 180° Rotation and Mirror Disabled

270° Rotation and Mirror Disabled

For the Main Memory Write Path when 270° rotation is selected (REG[0504h] bits 2-1 =
11b) and Mirror is disabled (REG[0504h] bit 3 = Ob), input image data from the Host or

Video interface is written to memory as follows.

Input Image
Start Pixel

Vertical Size
=IVS

MSA

P Horizontal Size = IHS

Input Image
Last Pixel

Figure 11-7: 270° Rotation and Mirror Disabled

Note

The IHS specifies the “vertical” size and the IVS specifies the “horizontal” size.
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0° Rotation and Mirror Enabled

For the Main Memory Write Path when 0° rotation is selected (REG[0504h] bits 2-1 = 00b)
and Mirror is enabled (REG[0504h] bit 3 = 1b), input image data from the Host or Video
interface is written to memory as follows.

MSA

Input Image . .
Start Pixel __ Horizontal Size = HS

< L

Vertical Size

=1VS MVS

Input Image
Last Pixel

Figure 11-8: 0° Rotation and Mirror Enabled

90° Rotation and Mirror Enabled

For the Main Memory Write Path when 90° rotation is selected (REG[0504h] bits 2-1 =
01b) and Mirror is enabled (REG[0504h] bit 3 = 1b), input image data from the Host or
Video interface is written to memory as follows.

Input Image . .
Start Pixel P Horizontal Size = IHS . MSA
Vertical Size
=IVS MVS
Input Image
Last Pixel
Figure 11-9: 90° Rotation and Mirror Enabled
Note
The IHS specifies the “vertical” size and the IVS specifies the “horizontal” size.
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180° Rotation and Mirror Enabled

For the Main Memory Write Path when 180° rotation is selected (REG[0504h] bits 2-1 =
10b) and Mirror is enabled (REG[0504h] bit 3 = 1b), input image data from the Host or
Video interface is written to memory as follows.

MSA

Input Image

Start Pixel _ Horizontal Size = IHS

< »

Vertical Size MVS

=1VS

Input Image
Last Pixel

Figure 11-10: 180° Rotation and Mirror Enabled

270° Rotation and Mirror Enabled

For the Main Memory Write Path when 270° rotation is selected (REG[0504h] bits 2-1 =
11b) and Mirror is enabled (REG[0504h] bit 3 = 1b), input image data from the Host or
Video interface is written to memory as follows.

v

Input Image
Stzn Pixe? Horizontal Size = IHS MSA —\‘

Vertical Size
=IvVsS
MVS
v
Input Image
Last Pixel
Figure 11-11: 270° Rotation and Mirror Enabled
Note
The IHS specifies the “vertical” size and the IVS specifies the “horizontal” size.
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11.2.4 elC (eco Image Codec)

When the Main Memory Write Path is used to write input image data from the Host or
Video interface into memory, the image data can be processed before being written to
memory. This function is useful when storing multiple large images for display. Both RGB
and YUV data formats can be processed.

The elC has two settings that must be configured:

* the unit that will be processed

* the method of processed

When the eIC is enabled (REG[0504h] bit 8 = 1b), each line can be processed (eIC line

mode) or smaller pixel units can be processed (eIC partial mode). This setting is controlled
by the eIC Unit Select bit (REG[0504h] bit 12).

For elC Line Mode (REG[0504h] bit 12 = 0b)
Input Image Data Memory
q D > )
Each line is processed as a unit
[ ]
[ ]
[ ]
a ) > D
For elC Partial Mode (REG[0504h] bit 12 = 1b)
Memory
Input Image Data
V; =4 - =+ - — — — — — — — — — — — )(;
Each pixel group is processed as a unit
(the size of the pixel group depends on the
data format)
[
[ ]
[
- - - — = - - - - — [ [ 3 I 7)
Figure 11-12: eIC Units: Line vs. Partial
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When elC partial mode is selected, processing is done in pixel groups according to the data
format as follows.

Table 11-10: elC Partial Mode: Pixel Groups

Data Format Pixel Group Size
RGB 8:8:8 4 pixels
RGB 5:6:5 5 pixels
YUV 4:2:2 8 pixels
YUV 4:2:0 8 pixels

elC line mode offers different processing than eIC partial mode, but eIC partial mode
allows greater flexibility when updating image data. For example, if a portion of the image
must be updated while elC line mode is selected, all lines containing the new image data
must be updated. When eIC partial mode is used, only the pixel groups that contain the new
image must be updated.

For elC Line Mode (REG[0504h] bit 12 = 0b)
Memory Memory
Data
Written
- 4’
If eIC Line Mode is used, every line /
containing the new image data must be
written
- - 4’
For elC Partial Mode (REG[0504h] bit 12 = 1b)
Memory Memory
Data
B - - - - | C Written
1 If elC Partial Mode is used, only the
— pixel groups containing the new image
] data must be written

Figure 11-13: Updating Image Data: elC Line Mode vs. Partial Mode

The second setting that must be configured is the eIC mode. There are two modes that can
be selected using the eIC Mode Select bit, REG[0504h] bit 13. Adaptive eIC mode
(REG[0504h] bit 13 = 0b) improves the quality of text in the display image. However,
adaptive eIC mode is only available for RGB data formats and when eIC line mode is used.
Normal eIC mode (REG[0504h] bit 13 = 1b) is available for all configurations.
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elC Rate
The following table summarizes the typical elC rates for each configuration.
Table 11-11: elC Rates
elC Line Mode elC Partial Mode
Format Original Size of 1 . . . - . . . .
Line (bits) Size of 1 Line (bits) | Original Size (bits) Size (bits)
RGB 8:8:8 24 x n (Note 1) 12xn+12 96 per 4 pixels 64
RGB 5:6:5 16 xn 12xn+4 80 per 5 pixels 64
YUV 4:2:2| Y 8xn 4xn+8 64 per 8 pixels 40 (Note 2)
YUV 4:2:0| yv 8xn 4xn+8 64 per 8 pixels 40 (Note 2)

Note

1. nis the number of pixels in one line.
2. The memory of 128bit is occupied with (120bit) in each 24pixel.

elC Options Summary

The following table summarizes the eIC options that are available.

Table 11-12: elC Line Mode, Partial Mode

elC Disabled

elC Line Mode

elC Partial Mode

Supports Format in Memory

RGB 8:8:8, RGB 5:6:5,
YUV 4:2:2, YUV 4:2:0

RGB 8:8:8, RGB 5:6:5,
YUV 4:2:2, YUV 4:2:0

RGB 8:8:8, RGB 5:6:5,
YUV 4:2:2, YUV 4:2:0

For YUV: 2 pixels

Adaptive Mode X \ (only RGB) X
Rotation N X N
Mirror N X N
Image Scroll N N N
Transparency, Alpha Blending N (only RGB) N (only RGB) N (only RGB)
For RGB 8:8:8: 4 pixels
Unit of Ca of image in memory For RGB: 1 pixel 1 line Eg; Egg ggg g g:ig::

For YUV 4:2:2: 8 pixels
For YUV 4:2:0: 8 pixels

Start of image in horizontal
direction of LCD display position
(cutting out display)

For RGB: 1 pixel
For YUV: 2 pixels

Only top of Line

For RGB 8:8:8: 4 pixels
For RGB 6:6:6: 4 pixels
For RGB 5:6:5: 5 pixels
For YUV 4:2:2: 8 pixels
For YUV 4:2:0: 8 pixels
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11.3 Sub Memory Write Path

The Sub Memory Write Path can be used to write image data from either the Host or Video
interface to memory. The Sub Memory Write Path can be double buffered (see Section
11.4, “Double Buffering” on page 291), but does not include the other functions that the
Main Memory Write Path provides.

For an overview of the write paths, see Figure 11-1: “Write Path Overview,” on page 276.

11.4 Double Buffering

Double buffering is available for both the Main Memory Write Path and Sub Memory
Write Path. It is intended for writing streaming image data that will be displayed in either
the PIP1 or PIP2 window. Image data for the Main window must not be double buffered.

When double buffering is enabled, two memory start addresses are used and input image
data is alternately written between the two addresses. This allows the display path to read
image data from the buffer that is not being written to and avoids the “tearing effect” that
may be visible when only one buffer is used. The following figure shows an example of this
technique.

. Write to Write to Write to Write to
Write Buffer A Buffer B Buffer A Buffer B
Read Read Read Read Read Read Read Read Read Read
Read from from from from from from from from from from
Buffer B | | Buffer B| | Buffer B | | Buffer A | | Buffer A | | Buffer A | | Buffer B | | Buffer B | | Buffer A | | Buffer A
Figure 11-14: Alternating Write and Read Accesses using Double Buffering
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When double buffering is enabled, a memory start address must be configured for each

buffer (Buffer A and Buffer B). All other settings are shared for both buffers (see Section
11.1, “Configuring the Write Paths” on page 277).

Table 11-13: Write Path Double Buffer Memory Start Address Registers

Write Path Buffer A Buffer B
Main Memory REG[0508h], REG[050Ch] | REG[0510h], REG[0514h]
Sub Memory REG[0584h], REG[0588h] | REG[058Ch], REG[0590h]

The following figure shows the data flow from the Host or Video interface, through the
write path with double buffering enabled, and out to the LCD interface. The Host can
determine which buffer is currently being written using the Double Buffer Status bits
(REG[0504h] bit 7 for Main Memory, REG[0580h] bit 7 for Sub Memory).

MSA1 | ——— Buffer A
Image >
Window
from to
Host Interface - —
Video Interface 0 Buffer B g ] T\L/?(g)ultr}ﬁ:?f;ie
MSA2 /
Image
> Window - >

Figure 11-15: Write Path Data Flow for Double Buffering
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12 Displaying Image Data from Memory

There are three paths that can be used for displaying image data from memory to the LCD
and TV-Out interfaces.

¢ Main Window (includes Mainl and Main2)

* PIP1 Window

* PIP2 Window

All three display paths can be used simultaneously to output image data to the LCDI1,
LCD2, or TV-Out interface. An additional mode allows the Main Window to be output to
the LCD1 interface while the PIP1 and PIP2 windows are output to the TV-Out interface.

For further information on the LCD and TV-Out interfaces and supported modes, see
Section 15, “LCD and TV Interface” on page 370.

ffffff Main Window
r al
| |
> elC ——» Pixel Doubler |
| | R LCD
L - _ »
PIP1 Window Interface
r - ‘1 [Transparency
Memory | | and
> elC - Scaler _— AME |_y|Alpha Blend
| |
L - - . . _
. PP2Window TVout
r a Interface
\ \
S elC > Scaler > AME |
| |
Lo - - - - - - - __ __ __ - __ __ - _ _
Figure 12-1: Display Path Overview
All three display paths support elC processing (if required), transparency, and alpha
blending functions. The image data for the Main window path can be expanded for output
using Pixel Doubling. Pixel doubling can be controlled independently for the horizontal
and vertical directions and “doubles” the size of the output image.
The image data for the PIP windows can be reduced or expanded for output using the
scalers. The image data for the PIP window can also be adjusted for contrast, chroma, and
gamma using AME (Auto Movie Enhancement). AME cannot be used simultaneously for
both the PIP1 and PIP2 windows.
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The following table summarizes the functions available for the display paths.
Table 12-1: Display Path Function Summary
Transparency
Display Path Data Formats elC Scaling AME and Alpha
Blending
Main Window | o5 g.5.8 RGB 5:6:5 v Pixel Doubling X v
(Note 1)
. RGB 8:8:8, RGB 5:6:5,
PIP1 Window YUV 4:2:2. YUV 4:2:0 \ Scaler \ (Note 2) \
. RGB 8:8:8, RGB 5:6:5,
PIP2 Window YUV 4:2:2, YUV 4:2:0 \ Scaler \ (Note 2) \

12.1 Configuring the Display Paths

Note

1. Main Window settings apply for both the Mainl and Main2 windows.
2. AME cannot be used simultaneously for both the PIP1 and PIP2 windows.

The size of the memory area and the image window must be configured for each display
path. These settings are similar to the parameters used for configuring the Write Paths (see
Section 11.1, “Configuring the Write Paths” on page 277).

The size of the memory area is configured by specifying a start address (MSA), line address
offset (MAOQ), and vertical size (MVS). The image window is defined using a horizontal
size (IHS), vertical size (IVS), and start position (XSP, YSP). These parameters must be

individually set for each display path: Mainl, Main2, PIP1, and PIP2.
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The memory area can be set to a larger area than required for the image window. The
following figure shows the display path parameters that must be configured.

MAO
MSA \ < >
A Y
Memory Area
YSP
B R yod
XSP™ 4
< IHS >
Image Window
MVS A
IVS
v

Figure 12-2: Display Path Parameters

When the display image is stored in YUV 4:2:2 or YUV 4:2:0 format, the Y and UV data
are stored separately which requires two memory start addresses (MSA). For RGB format
image data, only one memory start address is used. The following table provides a summary
of the minimum and maximum values and registers used for display path.

Table 12-2: Display Path Parameter Summary

Main1 Main2 . .
Symbol Description Min Max Units Window Window PIP1 W.|ndow PiP2 V\{lndow
. . Register Register
Register Register

Memory Start . . REG[0714h] | REG[0814h]

MSA Address bytes | REG[0684h] | REG[06A8h] REG[0718h] | REG[0818h]
Memory Line

MAO |\ {iress Offcet 64 4032 | bytes | REG[0688h] | REG[06ACh] | REG[0724h] | REG[0824h]

MVS |[Memory Vertical Size 4 1024 lines | REG[068Ch] | REG[06B0Oh] | REG[0728h] | REG[0828h]

IHS 'S”i‘z""fe Horizontal 16 | 1024 | pixels | REG[0690h] | REG[06B4h] | REG[072Ch] | REG[082Ch]

IVS  |Image Vertical Size 1 1024 | lines | REG[0694h] | REG[06B8h] | REG[0730h] | REG[0830h]

XSP :f(’;ﬁi)r)f Start 0 | 1023 | pixels | REG[0698h] | REG[06BCh] | REG[0734h] | REG[0834h]

YSP 'Fﬂgzﬁi): Start 0 1023 | lines | REG[069Ch] | REG[06COh] | REG[0738h] | REG[0838h]
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Many of the display path parameters have alignment or resolution restrictions that
determine which values can be programmed. For all cases, the line address offset (MAO)
must be 64 byte aligned and the memory vertical size (MVS) must be set to a multiple of 4
pixels. Restrictions for all other parameters are determined by the combination of data
format, eIC mode, and which display path is configured. Note that Main Windows do not
support YUV data formats. The following tables show the display path parameter restric-
tions that must be observed for each possible combination.

Table 12-3: PIPI and PIP2 Windows: eIC Disabled

Symbol Description Data Format
RGB 8:8:8 RGB 5:6:5 YUV 4:2:2 YUV 4:2:0
MAO Memory Line Address Offset 64 byte 64 byte 64 byte 64 byte
MVS Memory Vertical Size 4 Pixel 4 Pixel 4 Pixel 4 Pixel
IHS Image Horizontal Size 2 Pixel 2 Pixel 2 Pixel 2 Pixel
IVS Image Vertical Size 1 Pixel 1 Pixel 1 Pixel 2 Pixel
XSP Image X Start Position 2 Pixel 1 Pixel 2 Pixel 2 Pixel
YSP Image Y Start Position 1 Pixel 1 Pixel 1 Pixel 2 Pixel
Table 12-4: PIPI and PIP2 Windows: elC Line Mode
Symbol Description Data Format
RGB 8:8:8 RGB 5:6:5 YUV 4:2:2 YUV 4:2:0
MAO Memory Line Address Offset 64 byte 64 byte 64 byte 64 byte
MVS Memory Vertical Size 4 Pixel 4 Pixel 4 Pixel 4 Pixel
IHS Image Horizontal Size 2 Pixel 2 Pixel 2 Pixel 2 Pixel
IVS Image Vertical Size 1 Pixel 1 Pixel 1 Pixel 2 Pixel
XSP Image X Start Position Note Note Note Note
YSP Image Y Start Position 1 Pixel 1 Pixel 1 Pixel 2 Pixel
Note
When elC line mode is used, XSP must equal 0.
Table 12-5: PIP1 and PIP2 Windows: elC Partial Mode
Symbol Description Data Format
RGB 8:8:8 RGB 5:6:5 YUV 4:2:2 YUV 4:2:0
MAO Memory Line Address Offset 64 byte 64 byte 64 byte 64 byte
MVS Memory Vertical Size 4 Pixel 4 Pixel 4 Pixel 4 Pixel
IHS Image Horizontal Size 2 Pixel 2 Pixel 2 Pixel 2 Pixel
IVS Image Vertical Size 1 Pixel 1 Pixel 1 Pixel 2 Pixel
XSP Image X Start Position 4 Pixel 5 Pixel 8 Pixel 8 Pixel
YSP Image Y Start Position 1 Pixel 1 Pixel 1 Pixel 2 Pixel
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Table 12-6: Main Windows: elC Disabled
Symbol Description Data Format
RGB 8:8:8 RGB 5:6:5 YUV 4:2:2 YUV 4:2:0
MAO Memory Line Address Offset 64 byte 64 byte — —
MVS Memory Vertical Size 4 Pixel 4 Pixel — —
IHS Image Horizontal Size 1 Pixel 1 Pixel — —
IVS Image Vertical Size 1 Pixel 1 Pixel — —
XSP Image X Start Position 2 Pixel 1 Pixel — —
YSP Image Y Start Position 1 Pixel 1 Pixel — —
Table 12-7: Main Windows: elC Line Mode
Symbol Description Data Format
RGB 8:8:8 RGB 5:6:5 YUV 4:2:2 YUV 4:2:0
MAO Memory Line Address Offset 64 byte 64 byte — —
MVS Memory Vertical Size 4 Pixel 4 Pixel — —
IHS Image Horizontal Size 1 Pixel 1 Pixel — —
IVS Image Vertical Size 1 Pixel 1 Pixel — —
XSP Image X Start Position Note Note — —
YSP Image Y Start Position 1 Pixel 1 Pixel — —
Note
When elC line mode is used, XSP must equal 0.
Table 12-8: Main Windows: elC Partial Mode
Symbol Description Data Format
RGB 8:8:8 RGB 5:6:5 YUV 4:2:2 YUV 4:2:0
MAO Memory Line Address Offset 64 byte 64 byte — —
MVS Memory Vertical Size 4 Pixel 4 Pixel — —
IHS Image Horizontal Size 1 Pixel 1 Pixel — —
IVS Image Vertical Size 1 Pixel 1 Pixel — —
XSP Image X Start Position 4 Pixel 5 Pixel — —
YSP Image Y Start Position 1 Pixel 1 Pixel — —
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12.2 Main Window

The S1D13774 Main window can consist of up to two windows (Mainl and Main2). The
windows cannot overlap and must observe the restrictions shown in Section 12.2.1, “Main
Window Restrictions” on page 299. Each window is independently configured using an x,y
coordinate to determine the location of the window relative to the top left corner of the
panel (0,0), and height and width registers to specify the size of each window.

The size of the entire display image is determined by the HDP (Horizontal Display Period)
and VDP (Vertical Display Period) settings. Any portion of the display not covered is set
to the background color.

The main window(s) image data is stored in display memory in either RGB 8:8:8 or RGB
5:6:5 format starting at the specified display start address.

The Main window image data can also be expanded during output using the Pixel Doubling
function. For more information, see Section 12.2.3, “Pixel Doubling” on page 300.

The following figure shows the registers used to configure the X,y start positions and sizes
of the Main windows.

Memory Image LCD Panel Display Image
Mainl Memory Line Address Offset ’ . -
(REG[0688h]) Mainl Window X Start Position
' _ 4 (REG[06AO0h])
Mainl Image Horizontal Size Mainl Window Y Start Position
(REG[0690h]) (REG[06A4h])
Mainl Memory Start Address ——— ¢ »
(REG[0684h]) g
(0. 0) “\Main1 Memory Area Mainl Image Horizontal Size x2
Mainl Image X Start Position ©.0) A
(REG[0698h]) >
Mainl Image Y Start Position Main1 <4“—> LCD1 Vertical Display Period
(REG[069Ch]) Window  — — - (REG[0158h])
. . . / Image ! or
Mainl Memory Vertical Size ! . / LCD2 Vertical Display Period
(REG[068Ch]) ! Main1 (REG[0184h])
] ) ) i Window
Mainl Image Vertical Size _ . .
(REG[0694h]) Main1 Pixel Doubling Enabled Main1 Image Vertical Size x2
(REG[0680h] bits 1-0 = 11b)
Main2 Pixel Doubling Disabled Main2 Window X Start Position
(REG[0680h] bits 3-2 = 00b) (REG[06C4h])
Main2 Memory Line Address Offset Main2 Window Y Start Position
(REG[06ACH]) \ (REG[06C8h))
Main2 Image Horizontal Size > Main2 Main2 Image Vertical Size
F------ .
(REG[OGB4h]) = | Window (REG[06B8h])
Main2 Memory Start Address —— 4¢——~———————p |
(REG[06A8N]) 0,0) Main2 Memory Area| | 4—\;//,/ Main2 Image Horizontal Size
) ” [ (REG[06B4h])
Main2 Image X Start Position | v
(REG[06BCh)) R — ‘ < >
Main2 Image Y Start Position Main2 |
(REGJ[06CO0h]) Wind _ . LCD1 Horizontal Display Period
/ "g‘a 06‘3” (REG[0144h])
Main2 Memory Vertical Size —— 9 S X
(REG[06BOh]) LCD2 Horizontal Display Period
] ] ) (REG[0180h])
Main2 Image Vertical Size
(REG[06B8h])

Figure 12-3: Configuring the Main Window
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12.2.1 Main Window Restrictions

The following restrictions must be considered when configuring the Main windows.

* The right edge of the main window (Mainl or Main2) must not exceed the width of the
display panel as defined by HDP, in pixels.

* The bottom edge of the main window (Mainl or Main2) must not exceed the height of
the display panel as defined by VDP, in lines.

* The bottom edge of the Mainl window must not exceed the top edge of the Main2
window, in lines.

HDP \ HDP /
>

(0,0) COREAN /
A A
(I\/A, Main1Y) / (Mai
MainlVSize Main1
2X, Main2Y)
VDP Main1HSize VDP
—>
(Main2X, Main2 Main2
Main2
ain2VSsjze
v v \
/ v N\ / N\
Main2HSize
The following conditions are not allowed. The followin PTRS
- ; ; g condition is not allowed.

HDP < Main1X + Main1HSize Main2Y < MainlY + Main1VSize

HDP < Main2X + Main2HSize

VDP < MainlY + Main1VSize

VDP < Main2Y + Main2VSize

Figure 12-4: Main Window Restrictions
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12.2.2 Main Window Input Format

The image data for the Main windows is stored as either RGB 8:8:8 or RGB 5:6:5 format.
If the image data is stored in RGB 5:6:5 format, it is converted into RGB 8:8:8 before being
processed.

Table 12-9: RGB 5:6:5 to RGB 8:8:8 Conversion

RGB 5:6:5 - RGB 8:8:8
R4 R3 R2 R1 RO —> R4 R3 R2 R1 RO R4 R3 R2
G5 G4 G3 G2 G1 GO | - G5 G4 G3 G2 G1 GO G5 G4
B4 B3 B2 B1 BO —> B4 B3 B2 B1 BO B4 B3 B2

12.2.3 Pixel Doubling

The image data for both main windows can be expanded using Pixel Doubling allowing
easy migration to larger panel sizes using existing image data. The following figure shows
an example where pixel doubling is enabled for the Main1 Window.

Display Memory LCD Panel Display Image
Maini i Pixel Doubling is enabled
160/ pixels for horizontal and vertical Main1
an 320 pixels
> -
120 pixels T -
Main2 ¢40pixe\ls\\“\\\\ o
a T - 240 pixels
<+—> T = — — _ _Pixel Doubling is disabled | — — — _
120 pixels T - .
I Main2 40 pixels
I e =
120 pixels

Figure 12-5: Main Window Pixel Doubling Example

Note
The Main window restrictions contained in Section 12.2.1, “Main Window Restric-
tions” on page 299 apply to the “Pixel Doubled” dimensions. For example, enabling
horizontal pixel doubling cannot cause the right edge of the Mainl window to exceed
the HDP.
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Pixel Doubling can be independently controlled in both the horizontal and vertical direc-
tions for each Main window using the following registers. For further information on each
bit, refer to the bit descriptions in Section 9.4.15, “Main Window Configuration Registers”

on page 208
Table 12-10: Main Window Pixel Doubling Registers
Main Window Horizontal Enable Vertical Enable
Main 1 REG[0680h] bit 0 REG[0680h] bit 1
Main 2 REG[0680h] bit 2 REG[0680h] bit 3

12.3 PIP Windows

The S1D13774 supports two PIP Windows (PIP1 and PIP2). Each window can overlap the
other PIP window and the Main windows. The PIP windows must observe the restrictions
shown in Section 12.3.1, “PIP Window Restrictions” on page 303. Each PIP window is
independently configured by defining the start and end x,y coordinates of the window
relative to the top left corner of the panel (0,0).

The size of the entire display image is determined by the HDP (Horizontal Display Period)
and VDP (Vertical Display Period) settings. Any portion of the display not covered by a
PIP window or the Main window (see Section 12.2, “Main Window” on page 298), is set
to the background color.

The image data for the PIP windows is stored in display memory as RGB 8:8:8, RGB 5:6:5
YUV 4:2:2, or YUV 4:2:0 format starting at the specified display start address. Before
display output all image data is converted to RGB 8:8:8. For details on the conversion
process, see Section 12.3.2, “PIP Window Input Format” on page 303.

The PIP windows also support the following features.

* Scaling allows expansion or reduction of the PIP window image data.

* AME (Auto Movie Enhancement) provides chroma, contrast, and gamma adjustments
for the PIP window image data. Note that AME cannot be used for both PIP and PIP2
simultaneously.

* Double buffering reduces the tearing effect for streaming image data displayed in the
PIP windows.

» Panorama Scaling allows a separate expansion rate to be set for up to five areas in the
vertical direction or the horizontal direction. Note that Panorama Scaling is available
only for the PIP2 window.
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The following figure shows the registers used to configure the X,y start positions and sizes

of the PIP windows.
Memory Image LCD Panel Display Image
PIP1 Memory Line Address Offset
(REG[0724h])
PIP1 Image Horizontal Size PIP1 Window X Start Position
(REG[072Ch)) (REG[073Ch))
PIP1 Memory Start Address ——— < » PIP1 Window Y Start Position
(REG[0714h] ~ REG[0718h]) (0, 0) ~_PIP1 Memory Area (REG[0740h])
PIP1 Image X Start Position (0.0) A i i .
(REG[0734h]) 4P LCD1 Vertical Display Period
PIP1 Image Y Start Position PIP1 g?EG[OlSE;hD
(REG[0738h]) Window [ 7 — — - LCD?2 Vertical Display Period
Image REG[0184h
PIP1 Memory Vertical Size J < v ( t D
(REG[0728h]) PIP1
o SPCI;; g Window PIP1 Window X End Position
PIP1 Image Vertical Size (REG[0744h])
(REG[0730h]) PIP1 Window Y End Position
(REG[0748h])
PIP2 Window X Start Position
PIP2 Memory Line Address Offset (REG[083Ch))
yu PIP2 Window Y Start Position
(REG[0824h]) (REG[0840h])
PIP2 Image Horizontal Size —— PIP2 | | PIP2
(REG[082Ch]) N Scaler > Window
PIP2 Memory Start Address ——— < > PIP2 Window X End Position
(REG[0814h] ~ REG[0818h]) 4 [(0,0) \_PIP2 Memory Area ? (REG[0844h])
L PIP2 Window Y End Position
PIP2 Image X Start Position L\ —> I v
(REG[0834h)) — ‘ - (REG[0848h])
PIP2 Image Y Start Position PIP2 |
(REG[0838h]) Window [ LCD1 Horizontal Display Period
PIP2 Memory Vertical Size J — <or
(REG[0828h]) v LCD2 Horizontal Display Period
) ) (REG[0180h])
PIP2 Image Vertical Size
(REG[0830h])
Figure 12-6: Configuring the PIP Windows
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12.3.1 PIP Window Restrictions

The following restrictions must be considered when configuring the PIP windows.

* The right edge of the PIP window (PIP1 or PIP2) must not exceed the total width of the
display panel as defined by HDP, in pixels.

* The bottom edge of the PIP window (PIP1 or PIP2) must not exceed the total height of
the display panel as defined by VDP, in lines.

HDP
0,0
A \ /
PIP1
VDP
/ \ (PIP1XEnd, PIP1YEnd)
/ PIP2
The following condition is not allowed.
HDP < PIP1XEnd
v HDP < PIP2XEnd
/ \ VDP < PIP1YEnd
VDP < PIP2YEnd
(PIP2XEnd, PIP2YENd)

Figure 12-7: PIP Window Restrictions

12.3.2 PIP Window Input Format

The image data for the PIP windows is stored as either RGB 8:8:8, RGB 5:6:5, YUV 4:2:2,
or YUV 4:2:0 format. If the image data is stored in RGB 5:6:5 format, it is converted into
RGB 8:8:8 before being output to the display.

Table 12-11: RGB 5:6:5 to RGB 8:8:8 Conversion

RGB 5:6:5 —> RGB 8:8:8
R4 R3 R2 R1 RO —> R4 R3 R2 R1 RO R4 R3 R2
G5 G4 G3 G2 G1 GO | - G5 G4 G3 G2 G1 GO G5 G4
B4 B3 B2 B1 BO - B4 B3 B2 B1 BO B4 B3 B2
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12.3.3 Scaling

YUV 4:2:2 and YUV 4:2:0 are converted to RGB according to the ITU-R BT.470-6 System
B and G conversion type recommendation using the following expressions.

R 1.000 0.000 1.402||Y
G| = |1.000 -0.344 -0.714| |U
B 1.000 1.772 0.000 ||V

Note
When YUYV offset data is stored in memory, the YUV offset data is converted to YUV
no offset data before it is converted to RGB.

The PIP1 and PIP2 windows each include an independent scaler which can be used to
expand or reduce the PIP window source image data. The Filter Scaling Mode determines
whether the scaler performs over/down sample scaling, or bi-cubic scaling.

Over/down sample scaling reduces the size of an image by removing pixels and expands
the size of an image by inserting pixels. When over/down sample scaling is selected, the
source image data can be expanded up to 8x or reduced down to 1/8x.

Bi-cubic scaling uses an interpolation method to reduce artifacting caused by large scaling.
When bi-cubic scaling is selected, the source image data can be expanded up to 8x or
reduced down to 1/2x. Also available for this mode is the Edge Enhance function. Edge
enhance sharpens the image by automatically detecting the outline of objects in the image.
The strength of edge enhancing can be controlled by software.

The following restrictions must be observed when configuring both the PIP1 and PIP2
scalers.

* The minimum source image size is 4x4 pixels.

¢ The maximum source image size is 864x1024 pixels.

The PIP2 window also supports Panorama Scaling (or wide scaling mode). Panorama
scaling allows scaling with a variable scaling ratio in either the horizontal or vertical
direction. Panorama scaling does not support simultaneous horizontal/vertical scaling. For
further information on panorama scaling, see Section 12.6, “PIP2 Panorama Scaling” on
page 327.
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The following table summarizes the available PIP window scaler functions.

Table 12-12: PIP Window Scaler Function Summary

Scaling Maanification P;:::‘::Ima Edge For Interlace
Method 9 9 Enhance (Note 2)
(Note 1)

N
or Vertical)
Over/D v
ver/Down
Sample 8x ~ 1/8x (Horizontal X v
Only)
Note

1. Panorama scaling is available for the PIP2 window only.
2. When the HSYNC & FIELD or ITU-R BT656 TV-Out interface is selected
(REG[0200h] bits 1-0 = 01b or 11b), bi-cubic scaling cannot be used.

When using the scaler, three sizes are important: the Source Image size, the Resulting
Image size, and the PIP window size. The horizontal and vertical scaling is applied to the
source image to produce the resulting image which is displayed in the PIP window.
Depending on the relationship between the resulting size and the PIP window size, the
following cases are possible.

Case 1 - The resulting image is the same size as the defined PIP window. In this case,
the PIP image is positioned at coordinate 0,0 of the PIP window and fills the entire area
of the PIP window. This case takes place when both of the following formulas are true.

PIP Image Horizontal Size = (PIP Window X End Position - PIP Window X Start Position)
PIP Image Vertical Size = (PIP Window Y End Position - PIP Window Y Start Position)

Case 2 - The resulting image is larger than the defined PIP window. In this case, the PIP
image is positioned at coordinate 0,0 of the PIP window, but it is trimmed to the size of
the PIP window. Any image data outside of the PIP window is not displayed. This case
takes place when either of the following formulas are true.

PIP Image Horizontal Size > (PIP Window X End Position - PIP Window X Start Position)
PIP Image Vertical Size > (PIP Window Y End Position - PIP Window Y Start Position)
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The following figure shows examples for each case.

Case 1_ ) PIP Window X,Y Start Position Horizontal Size After Scaler
Scaled image = PIP window HDP
P »
) »
<4+—>
Image /,,///’/
Horizontal Size -
Image . D/
Vertical Size d N
PIP Window X,Y End Position
i iti Horizontal Size After Scaler
Case 2 PIP Window X,Y Start PosmonHDP
Scaled image > PIP window < >
________ b
Image - I
Horizontal Size -7 !
<+“— - !
" 7" Vertical Size After Scaler d : :
; VDP N 1 !
Image ) . i !
Vertical Size | 1.5 Scaling Ratio \ !
N I
. \ I
AN
77777777777777 N— J
******************** X
AN
AN
PIP Window X,Y End Position
For PIP1 Window: For PIP2 Window:
Image Horizontal Size = REG[072Ch] Source Image Horizontal Size = REG[082Ch]
Image Vertical Size = REG[0730h] Source Image Vertical Size = REG[0830h]
PIP Window X Start Position = REG[073Ch] PIP Window X Start Position = REG[083Ch]
PIP Window Y Start Position = REG[0740h] PIP Window Y Start Position = REG[0840h]
PIP Window X End Position = REG[0744h] PIP Window X End Position = REG[0844h]
PIP Window Y End Position = REG[0748h] PIP_Wlndow Y End Position = REG[0848h]
Horizontal Scale Rate = REG[0708h] Horizontal Scale Rate = REG[0808h]
Vertical Scale Rate = REG[070Ch] Vertical Scale Rate = REG[080Ch]
Figure 12-8: Displaying Scaled Images in a PIP Window
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To scale the source image display in the PIP window use the following procedure.

For PIP1 Scaler:

REG[0700h] bit 15 = 1b

REG[0700h] bits 7-6

REG[0704h] bit 15

REG[0708h] bits 12-0 (Horizontal)
REG[070Ch] bits 12-0 (Vertical)

REG[074Ch] bit 4 = 0b

REG[074Ch] bit 0 = 1b

REG[0750h] bits 7-0

REG[074Ch] bit 4 = 1b

REG[074Ch] bit 0 = 1b

REG[0750h] bits 7-0

Reset Scaler

.

Select PIP Input Format

v

Select Filter Scaling Mode

v

Set H/V Scaling Rates
(see scale rate examples)

Select Horizontal Filter Coefficients

v

Reset Port Address Counter

v

Write Horizontal Coefficient Table

v

Done?

No

Yes

Select Vertical
Filter Coefficients

v

Reset Port Address Counter

¢<

Write Vertical Coefficient Table

v

Done?

No

iYes

Scaling is automatically enabled

For PIP2 Scaler:

REG[0800h] bit 15 = 1b

REG[0800h] bit 7

REG[0804h] bit 15

REG[0808h] bits 12-0 (Horizontal)
REG[080Ch] bits 12-0 (Vertical)

REG[0868h] bit 4 = Ob

REG[0868h] bit 0 = 1b

REG[086Ch] bits 7-0

REG[0868h] bit 4 = 1b

REG[0868h] bit 0 = 1b

REG[086Ch] bits 7-0

Figure 12-9: Scaler Programming Procedure
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The PIP1 and PIP2 scalers support independent scaling rates for both the horizontal and
vertical directions. The following calculations provides examples for scale-down and scale-
up operations.

Horizontal Scale Rate

To scale-down the source image using a scaling ratio of 0.7, program the Horizontal Scale
Rate register (REG[0708h] for PIP1, REG[0808h] for PIP2) as follows.

Horizontal Scale Rate =1024x(1+0.7)
= 1462
= 5B6h

To scale-up the source image using a scaling ratio of 1.5, program the Horizontal Scale Rate
register (REG[0708h] for PIP1, REG[0808h] for PIP2) as follows.

Horizontal Scale Rate =1024x (1 +1.5)
=682
=2AAh

Vertical Scale Rate

To scale-down the source image using a scaling ratio of 0.7, program the Vertical Scale
Rate register (REG[070Ch] for PIP1, REG[080Ch] for PIP2) as follows.

Vertical Scale Rate =1024 x (1 +0.7)
= 1462
= 5B6h

To scale-up the source image using a scaling ratio of 1.5, program the Horizontal Scale Rate
register (REG[070Ch] for PIP1, REG[080Ch] for PIP2) as follows.

Vertical Scale Rate =1024x (1 +1.5)
= 682
=2AAh
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12.4 Alpha Blend and Transparency

12.4.1 Alpha Blend and Transparency using Main, PIP1, PIP2 Windows

When the display output port is configured for single display LCD1, LCD2, or TV-Out
modes (REG[0604h] bits 15-12 # 1011b), the Main, PIP1, and PIP2 can be combined using
the Alpha Blend and Transparency functions. The following table shows the available

configurations.
Table 12-13: Main, PIP1, and PIP2 Window Alpha Blending
REG[0604h]
Case Top Layer |Middle Layer B:at ;ern bits 6-5 bit 3 bit 2 Mal?::o/rbl\illta(i,nz
Layer Mode | PIP2 Enable | PIP1 Enable Enable
Casel Main Window PIP1 Window X0b Ob 1b 1b
Case2 PIP1 Window Main Window X1b Ob 1b 1b
Case3 Main Window PIP2 Window X0b 1b Ob 1b
Case4 PIP2 Window Main Window X1b 1b Ob 1b
Case5 Main Window | PIP1 Window | PIP2 Window 00b 1b 1b 1b
Caseb Main Window | PIP2 Window | PIP1 Window 10b 1b 1b 1b
Case7 PIP1 Window | PIP2 Window | Main Window 01b 1b 1b 1b
Case8 PIP2 Window | PIP1 Window | Main Window 11b 1b 1b 1b

Alpha Blending

When the Main window is on top of the PIP windows, the S1D13774 can perform alpha
blending on the pixel data of the selected windows. Four independently enabled key colors
are available, each supporting a blend ratio from 0% to 100% in increments of 12.5%.

The Alpha Blend Mode Select bit (REG[0608h] bit 7) determines which windows are alpha
blended. When alpha blending between the Main window and the PIP windows is selected
(REG[0608h] bit 7 = Ob), the pixel data from the PIP window that is overlapped by the
Main window key color is alpha blended with the pixel data from the Main window at the
selected alpha blend ratio. If the PIP Transparency for the “top” PIP window is enabled and
the key color is matched, the main window pixel data is alpha blended with the “bottom”
PIP window instead of the top PIP window.
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blended with PIP2

Main blended with PIP2

is Enabled, then Main

Main blended with PIP1

Pixel Data Blended

Windows from top to bottom

Main blended with PIP1 T~
unless PIP1 Transparency

T - Main Window
Mainl | PIP2 PIP1 Window
“Window | | wi
Ly | | Window PIP2 Window
PIP1
Window

Note: Assumes the Alpha Key Color is enabled and matches the pixel data in the Main Window.
Assumes the PIP1 Transparency is enabled and the key color matches the pixel data in the PIP1 Window.

Figure 12-10: Main Window and PIP Windows Alpha Blending Example 1

When alpha blending between the PIP windows is selected (REG[0608h] bit 7 = 1b), the
pixel data from the PIP windows that are overlapped by the Main window key color are
alpha blended at the selected alpha blend ratio. If the PIP windows do not overlap, the PIP1
or PIP2 pixel data will “show through” the Main window key color similar to a trans-
parency effect.

Pixel Data Blended
PIP2 shows through

PIP1 shows through

PIP1 and PIP2 blended — 1

Windows from top to bottom

Main ] B Main Window
| Mainl,~ | PIP2 PIP1 Window
M Window PIP2 Window
PIP1
Window
Main

Note: Assumes the Alpha Key Color is enabled and matches the pixel data in the Main Window

Figure 12-11: Main Window and PIP Windows Alpha Blending Example 2

The following registers are used to control and configure each Alpha Blend Key Color.

Table 12-14: Alpha Blend Register Summary

Alpha Blend Enable Blend Ratio Key Color
1 REG[0608h] bit 8 REG[0614h] bits 3-0 REG[0628h] ~ REG[062Ch]
2 REG[0608h] bit 9 REG[0614h] bits 7-4 REG[0630h] ~ REG[0634h]
3 REG[0608h] bit 10 REG[0614h] bits 11-8 REG[0638h] ~ REG[063Ch]
4 REG[0608h] bit 11 REG[0614h] bits 15-12 REG[0640h] ~ REG[0644h]
S1D13774B02B
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Transparency

Both PIP windows have a transparency function. When the PIP window transparency is
enabled, the PIP window becomes transparent where the pixel data matches the key color.
This function can be used to allow pixel data to “show through” an overlapping PIP
window, or allow Main window pixel data to “show through” when the PIP windows are
on top of the Main window.

The following registers are used to control and configure PIP window transparency.

Table 12-15: PIP Window Transparency Register Summary

PIP Window Enable Key Color
PIP1 Window REG[0608h] bit 1 REG[0618h] ~ REG[061Ch]
PIP2 Window REG[0608h] bit 2 REG[0620h] ~ REG[0624h]

When alpha blending is enabled, the PIP transparency may be used to allow pixel data to
be blended with a PIP window that is on the bottom.
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Case1 Display using Main and PIP1 Window

Source Images Display Images
'AREAT ) 'AREAT 4
PIF1 FIF1
wek HoAlH AR
@ AREAZ( @ AREA2( ) @ AREA2( )
Main Window PIP1 Window Main Alpha Blend Main Alpha Blend
Image Image Disabled Enabled

Figure 12-12: Main (top) and PIP1 (bottom) Window Display Example

Table 12-16: Main (top) and PIP1 (bottom) Window Register Setting Example

REG[0604h] bit 0 Main1 Window Display Enable 1b: on
REG[0604h] bit 1 Main2 Window Display Enable 1b: on
REG[0604h] bit 2 PIP1 Window Display Enable 1b: on
REG[0604h] bit 3 PIP2 Window Display Enable Ob: off
REG[0604h] bits 6-5 Layer Mode Select XO0b: Main on PIP1
REG[0608h] bit 1 PIP1 Transparency Enable Ob: off
REG[0608h] bit 2 PIP2 Transparency Enable Ob: off
REG[0608h] bit 7 Alpha Blend Mode Select Ob: Main and PIP
REG[0608h] bit 8 Alpha Blend 1 Key Color Enable Obor 1b
REG[0608h] bit 9 Alpha Blend 2 Key Color Enable Ob: off
REG[0608h] bit 10 Alpha Blend 3 Key Color Enable Ob: off
REG[0608h] bit 11 Alpha Blend 4 Key Color Enable Ob: off
REG[060Ch] bits 15-0 ~ REG[0610h] bits 7-0 Background Color [ |
REG[0614h] bits 3-0 Alpha Blend 1 Ratio 4h: 50%
REG[0614h] bits 7-4 Alpha Blend 2 Ratio —
REG[0614h] bits 11-8 Alpha Blend 3 Ratio —
REG[0614h] bits 15-12 Alpha Blend 4 Ratio —
REG[0618h] bits 15-0 ~ REG[061Ch] bits 15-0 PIP1 Transparency Key Color —
REG[0620h] bits 15-0 ~ REG[0624h] bits 15-0 PIP2 Transparency Key Color —
REG[0628h] bits 15-0 ~ REG[062Ch] bits 15-0 Alpha Blend 1 Key Color
REG[0630h] bits 15-0 ~ REG[0634h] bits 15-0 Alpha Blend 2 Key Color —
REG[0638h] bits 15-0 ~ REG[063Ch] bits 15-0 Alpha Blend 3 Key Color —
REG[0640h] bits 15-0 ~ REG[0644h] bits 15-0 Alpha Blend 4 Key Color —
S1D13774B02B Hardware Functional Specification
X85A-A-003-01 Issue Date: 2008/07/02

Revision 1.5 - EPSON CONFIDENTIAL



Epson Research and Development
Vancouver Design Center

Page 313

Case2 Display using Main and PIP1 Window

Source Images

'AREAT 1
@ AREA2( )

Image Image

Main Window PIP1 Window

Display Images

AnLme

APEA1 o 'AREAI

PIF1

PIP1 Transparency
Disabled

PIP1 Transparency
Enabled

Figure 12-13: PIP1 (top) and Main (bottom) Window Display Example

Table 12-17: PIP1 (top) and Main (bottom) Window Register Setting Example

REG[0604h] bit 0 Main1 Window Display Enable 1b: on
REG[0604h] bit 1 Main2 Window Display Enable 1b: on
REG[0604h] bit 2 PIP1 Window Display Enable 1b: on
REG[0604h] bit 3 PIP2 Window Display Enable Ob: off
REG[0604h] bits 6-5 Layer Mode Select X1b: PIP1 on Main
REG[0608h] bit 1 PIP1 Transparency Enable Ob or 1b
REG[0608h] bit 2 PIP2 Transparency Enable Ob: off
REG[0608h] bit 7 Alpha Blend Mode Select —
REG[0608h] bit 8 Alpha Blend 1 Key Color Enable 0Ob: off
REG[0608h] bit 9 Alpha Blend 2 Key Color Enable Ob: off
REG[0608h] bit 10 Alpha Blend 3 Key Color Enable 0Ob: off
REG[0608h] bit 11 Alpha Blend 4 Key Color Enable Ob: off
REG[060Ch] bits 15-0 ~ REG[0610h] bits 7-0 Background Color [ |
REG[0614h] bits 3-0 Alpha Blend 1 Ratio —
REG[0614h] bits 7-4 Alpha Blend 2 Ratio —
REG[0614h] bits 11-8 Alpha Blend 3 Ratio —
REG[0614h] bits 15-12 Alpha Blend 4 Ratio —
REG[0618h] bits 15-0 ~ REG[061Ch] bits 15-0 PIP1 Transparency Key Color
REG[0620h] bits 15-0 ~ REG[0624h] bits 15-0 PIP2 Transparency Key Color —
REG[0628h] bits 15-0 ~ REG[062Ch] bits 15-0 Alpha Blend 1 Key Color —
REG[0630h] bits 15-0 ~ REG[0634h] bits 15-0 Alpha Blend 2 Key Color —
REG[0638h] bits 15-0 ~ REG[063Ch] bits 15-0 Alpha Blend 3 Key Color -
REG[0640h] bits 15-0 ~ REG[0644h] bits 15-0 Alpha Blend 4 Key Color -
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Case3 Display using Main and PIP2 Window

Source Images Display Images
v @ 'AREA1 4 'AREA1
. PIPZ < >
AREAT1 J N S Ve | N [
@ AREA2O < @® AREA2( ) @ AREA2
Main Window PIP2 Window Main Alpha Blend Main Alpha Blend
Image Image Disabled Enabled

Figure 12-14: Main (top) and PIP2 (bottom) Window Display Example

Table 12-18: Main (top) and PIP2 (bottom) Window Register Setting Example

REG[0604h] bit 0 Main1 Window Display Enable 1b: on
REG[0604h] bit 1 Main2 Window Display Enable 1b: on
REG[0604h] bit 2 PIP1 Window Display Enable Ob: off
REG[0604h] bit 3 PIP2 Window Display Enable 1b: on
REG[0604h] bits 6-5 Layer Mode Select X0b: Main on PIP2
REG[0608h] bit 1 PIP1 Transparency Enable Ob: off
REG[0608h] bit 2 PIP2 Transparency Enable Ob: off
REG[0608h] bit 7 Alpha Blend Mode Select Ob: Main and PIP
REG[0608h] bit 8 Alpha Blend 1 Key Color Enable Obor 1b
REG[0608h] bit 9 Alpha Blend 2 Key Color Enable Ob: off
REG[0608h] bit 10 Alpha Blend 3 Key Color Enable Ob: off
REG[0608h] bit 11 Alpha Blend 4 Key Color Enable Ob: off
REG[060Ch] bits 15-0 ~ REG[0610h] bits 7-0 Background Color |
REG[0614h] bits 3-0 Alpha Blend 1 Ratio 4h: 50%
REG[0614h] bits 7-4 Alpha Blend 2 Ratio —
REG[0614h] bits 11-8 Alpha Blend 3 Ratio —
REG[0614h] bits 15-12 Alpha Blend 4 Ratio —
REG[0618h] bits 15-0 ~ REG[061Ch] bits 15-0 PIP1 Transparency Key Color —
REG[0620h] bits 15-0 ~ REG[0624h] bits 15-0 PIP2 Transparency Key Color —
REG[0628h] bits 15-0 ~ REG[062Ch] bits 15-0 Alpha Blend 1 Key Color
REG[0630h] bits 15-0 ~ REG[0634h] bits 15-0 Alpha Blend 2 Key Color —
REG[0638h] bits 15-0 ~ REG[063Ch] bits 15-0 Alpha Blend 3 Key Color —
REG[0640h] bits 15-0 ~ REG[0644h] bits 15-0 Alpha Blend 4 Key Color —
S1D13774B02B Hardware Functional Specification
X85A-A-003-01 Issue Date: 2008/07/02

Revision 1.5 - EPSON CONFIDENTIAL



Epson Research and Development Page 315
Vancouver Design Center
Case4 Display using Main and PIP2 Window
Source Images Display Images
2 @ P': - AREA 1
PIPZ2
{ PIPZ PIPZ
AREAT | ks
. AREAZ{\ z’ k F\I\J—F\.f-.\_ / . AHL (
Main Window PIP2 Window PIP2 Transparency PIP2 Transparency
Image Image Disabled Enabled
Figure 12-15: PIP2 (top) and Main (bottom) Window Display Example
Table 12-19: PIP2 (top) and Main (bottom) Window Register Setting Example
REG[0604h] bit 0 Main1 Window Display Enable 1b: on
REG[0604h] bit 1 Main2 Window Display Enable 1b: on
REG[0604h] bit 2 PIP1 Window Display Enable Ob: off
REG[0604h] bit 3 PIP2 Window Display Enable 1b: on
REG[0604h] bits 6-5 Layer Mode Select X1b: PIP2 on Main
REG[0608h] bit 1 PIP1 Transparency Enable Ob: off
REG[0608h] bit 2 PIP2 Transparency Enable Ob or 1b
REG[0608h] bit 7 Alpha Blend Mode Select —
REG[0608h] bit 8 Alpha Blend 1 Key Color Enable 0Ob: off
REG[0608h] bit 9 Alpha Blend 2 Key Color Enable Ob: off
REG[0608h] bit 10 Alpha Blend 3 Key Color Enable 0Ob: off
REG[0608h] bit 11 Alpha Blend 4 Key Color Enable Ob: off
REG[060Ch] bits 15-0 ~ REG[0610h] bits 7-0 Background Color [ |
REG[0614h] bits 3-0 Alpha Blend 1 Ratio —
REG[0614h] bits 7-4 Alpha Blend 2 Ratio —
REG[0614h] bits 11-8 Alpha Blend 3 Ratio —
REG[0614h] bits 15-12 Alpha Blend 4 Ratio —
REG[0618h] bits 15-0 ~ REG[061Ch] bits 15-0 PIP1 Transparency Key Color —
REG[0620h] bits 15-0 ~ REG[0624h] bits 15-0 PIP2 Transparency Key Color
REG[0628h] bits 15-0 ~ REG[062Ch] bits 15-0 Alpha Blend 1 Key Color —
REG[0630h] bits 15-0 ~ REG[0634h] bits 15-0 Alpha Blend 2 Key Color —
REG[0638h] bits 15-0 ~ REG[063Ch] bits 15-0 Alpha Blend 3 Key Color —
REG[0640h] bits 15-0 ~ REG[0644h] bits 15-0 Alpha Blend 4 Key Color —
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Case5 1 Display using Main, PIP1 and PIP2 Window

Source Images Display Images
= 'AREAT1 ~ AREA . 'AREA
i PIPZ2 PIFL " PIPL o PIPL L pip2
AREAT \-\ = ‘ﬂ = | I ‘vt 1@ ast
AREA2( ) < AREA2( ) @ AREA2C) @ AREA2()
Main Window PIP1 Window  PIP2 Window Main Alpha Blend  Main Alpha Blend  Main Alpha Blend
Image Image Image Disabled Enabled Enabled
PIP1 Transparency PIP1 Transparency PIP1 Transparency
Disabled Disabled Enabled
Figure 12-16: Main (top), PIP1 (middle) and PIP2 (bottom) Window Display Example
Figure 12-17: Main (top), PIP1 (middle) and PIP2 (bottom) Window Register Setting Example
REG[0604h] bit 0 Main1 Window Display Enable 1b: on
REG[0604h] bit 1 Main2 Window Display Enable 1b: on
REG[0604h] bit 2 PIP1 Window Display Enable 1b: on
REG[0604h] bit 3 PIP2 Window Display Enable 1b: on
REG[0604h] bits 6-5 Layer Mode Select OOb:P'\I"F‘,"‘z"(‘S;fg'm F;'P1'
REG[0608h] bit 1 PIP1 Transparency Enable Obor1b
REG[0608h] bit 2 PIP2 Transparency Enable Ob: off
REG[0608h] bit 7 Alpha Blend Mode Select Ob: Main and PIP
REG[0608h] bit 8 Alpha Blend 1 Key Color Enable Obor 1b
REG[0608h] bit 9 Alpha Blend 2 Key Color Enable Ob: off
REG[0608h] bit 10 Alpha Blend 3 Key Color Enable Ob: off
REG[0608h] bit 11 Alpha Blend 4 Key Color Enable Ob: off
REG[060Ch] bits 15-0 ~ REG[0610h] bits 7-0 Background Color [ |
REG[0614h] bits 3-0 Alpha Blend 1 Ratio 4h: 50%
REG[0614h] bits 7-4 Alpha Blend 2 Ratio —
REG[0614h] bits 11-8 Alpha Blend 3 Ratio —
REG[0614h] bits 15-12 Alpha Blend 4 Ratio —
REG[0618h] bits 15-0 ~ REG[061Ch] bits 15-0 PIP1 Transparency Key Color
REG[0620h] bits 15-0 ~ REG[0624h] bits 15-0 PIP2 Transparency Key Color —
REG[0628h] bits 15-0 ~ REG[062Ch] bits 15-0 Alpha Blend 1 Key Color
REG[0630h] bits 15-0 ~ REG[0634h] bits 15-0 Alpha Blend 2 Key Color —
REG[0638h] bits 15-0 ~ REG[063Ch] bits 15-0 Alpha Blend 3 Key Color —
REG[0640h] bits 15-0 ~ REG[0644h] bits 15-0 Alpha Blend 4 Key Color —
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Case5 2 Display using Main, PIP1 and PIP2 Window

Source Images Display Image

Main Window PIP1 Window PIP2 Window Main Alpha Blend
Image Image Image Enabled

Figure 12-18: Main (top), PIP1 (middle) and PIP2 (bottom) Window Display Example

Table 12-20: Main (top), PIP1 (middle) and PIP2 (bottom) Window Register Setting Example

REG[0604h] bit 0 Main1 Window Display Enable 1b: on
REG[0604h] bit 1 Main2 Window Display Enable Ob: off
REG[0604h] bit 2 PIP1 Window Display Enable 1b: on
REG[0604h] bit 3 PIP2 Window Display Enable 1b: on
REG[0604h] bits 6-5 Layer Mode Select OOb:P"I"F?Z"(‘&"t"t’C))’m F;'P1 '
REG[0608h] bit 1 PIP1 Transparency Enable Ob: off
REG[0608h] bit 2 PIP2 Transparency Enable Ob: off
REG[0608h] bit 7 Alpha Blend Mode Select 1b: PIP1 and PIP2
REG[0608h] bit 8 Alpha Blend 1 Key Color Enable 1b
REG[0608h] bit 9 Alpha Blend 2 Key Color Enable 1b
REG[0608h] bit 10 Alpha Blend 3 Key Color Enable 1b
REG[0608h] bit 11 Alpha Blend 4 Key Color Enable 1b
REG[060Ch] bits 15-0 ~ REG[0610h] bits 7-0 Background Color —
REG[0614h] bits 3-0 Alpha Blend 1 Ratio 2h: 25%
REG[0614h] bits 7-4 Alpha Blend 2 Ratio 4h: 50%
REG[0614h] bits 11-8 Alpha Blend 3 Ratio 6h: 75%
REG[0614h] bits 15-12 Alpha Blend 4 Ratio 8h: 100%
REG[0618h] bits 15-0 ~ REG[061Ch] bits 15-0 PIP1 Transparency Key Color —
REG[0620h] bits 15-0 ~ REG[0624h] bits 15-0 PIP2 Transparency Key Color —
REG[0628h] bits 15-0 ~ REG[062Ch] bits 15-0 Alpha Blend 1 Key Color
REG[0630h] bits 15-0 ~ REG[0634h] bits 15-0 Alpha Blend 2 Key Color
REG[0638h] bits 15-0 ~ REG[063Ch] bits 15-0 Alpha Blend 3 Key Color
REG[0640h] bits 15-0 ~ REG[0644h] bits 15-0 Alpha Blend 4 Key Color
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Case6 Display using Main, PIP1 and PIP2 Window

Source Images Display Images

z AREA1 'AREA1 . AREA1 4
_ PIPZ PTP1 PIPL PIP1
T F1P2 PIFZ ! PIPZ
X ‘i “i '
e N e Mgt W g
AREA2( ) R AREAZQ_,; @ AREA2C ) @ AREA2(C )
Main Window PIP1 Window  PIP2 Window Main Alpha Blend Main Alpha Blend Main Alpha Blend
Image Image Image Disabled Enabled Enabled
PIP2 Transparency  PIP2 Transparency  PIP2 Transparency
Disabled Disabled Enabled

Figure 12-19: Main (top), PIP2 (middle) and PIP1 (bottom) Window Display Example

Table 12-21: Main (top), PIP2 (middle) and PIP1 (bottom) Window Register Setting Example

REG[0604h] bit 0 Main1 Window Display Enable 1b: on
REG[0604h] bit 1 Main2 Window Display Enable 1b: on
REG[0604h] bit 2 PIP1 Window Display Enable 1b: on
REG[0604h] bit 3 PIP2 Window Display Enable 1b: on
REG[0604h] bits 6-5 Layer Mode Select 1°b:P'\|":1"(‘S;f())'m F;'Pz'
REG[0608h] bit 1 PIP1 Transparency Enable Ob: off
REG[0608h] bit 2 PIP2 Transparency Enable Obor1b
REG[0608h] bit 7 Alpha Blend Mode Select Ob: Main and PIP
REG[0608h] bit 8 Alpha Blend 1 Key Color Enable Obor 1b
REG[0608h] bit 9 Alpha Blend 2 Key Color Enable Ob: off
REG[0608h] bit 10 Alpha Blend 3 Key Color Enable Ob: off
REG[0608h] bit 11 Alpha Blend 4 Key Color Enable Ob: off
REG[060Ch] bits 15-0 ~ REG[0610h] bits 7-0 Background Color [ |
REG[0614h] bits 3-0 Alpha Blend 1 Ratio 4h: 50%
REG[0614h] bits 7-4 Alpha Blend 2 Ratio —
REG[0614h] bits 11-8 Alpha Blend 3 Ratio —
REG[0614h] bits 15-12 Alpha Blend 4 Ratio —
REG[0618h] bits 15-0 ~ REG[061Ch] bits 15-0 PIP1 Transparency Key Color —
REG[0620h] bits 15-0 ~ REG[0624h] bits 15-0 PIP2 Transparency Key Color
REG[0628h] bits 15-0 ~ REG[062Ch] bits 15-0 Alpha Blend 1 Key Color
REG[0630h] bits 15-0 ~ REG[0634h] bits 15-0 Alpha Blend 2 Key Color —
REG[0638h] bits 15-0 ~ REG[063Ch] bits 15-0 Alpha Blend 3 Key Color —
REG[0640h] bits 15-0 ~ REG[0644h] bits 15-0 Alpha Blend 4 Key Color —
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Case7 Display using Main, PIP1 and PIP2 Window

Source Images Display Images

"ADEA1 'ARE A1
PIPL i
FIPE PIPZ
AREAT at (I ot
. AREAZ[\_J - | u_ru_'\__,;" e S
Main Window PIP1 Window  PIP2 Window PIP1 Transparency  PIP1 Transparency PIP1 Transparency
Image Image Image Disabled Enabled Enabled
PIP2 Transparency  PIP2 Transparency PIP2 Transparency
Disabled Disabled Enabled

Figure 12-20: PIP1 (top), PIP2 (middle) and Main (bottom) Window Display Example

Table 12-22: PIPI (top), PIP2 (middle) and Main (bottom) Window Register Setting Example

REG[0604h] bit 0 Main1 Window Display Enable 1b: on
REG[0604h] bit 1 Main2 Window Display Enable 1b: on
REG[0604h] bit 2 PIP1 Window Display Enable 1b: on
REG[0604h] bit 3 PIP2 Window Display Enable 1b: on
REG[0604h] bits 6-5 Layer Mode Select 1°b;\AF;'ii1(ggtﬁz)'r§)'P2’
REG[0608h] bit 1 PIP1 Transparency Enable Ob or 1b
REG[0608h] bit 2 PIP2 Transparency Enable Ob or 1b
REG[0608h] bit 7 Alpha Blend Mode Select —
REG[0608h] bit 8 Alpha Blend 1 Key Color Enable Ob: off
REG[0608h] bit 9 Alpha Blend 2 Key Color Enable 0Ob: off
REG[0608h] bit 10 Alpha Blend 3 Key Color Enable Ob: off
REG[0608h] bit 11 Alpha Blend 4 Key Color Enable 0Ob: off
REG[060Ch] bits 15-0 ~ REG[0610h] bits 7-0 Background Color [ |
REG[0614h] bits 3-0 Alpha Blend 1 Ratio —
REG[0614h] bits 7-4 Alpha Blend 2 Ratio —
REG[0614h] bits 11-8 Alpha Blend 3 Ratio —
REG[0614h] bits 15-12 Alpha Blend 4 Ratio —
REG[0618h] bits 15-0 ~ REG[061Ch] bits 15-0 PIP1 Transparency Key Color
REG[0620h] bits 15-0 ~ REG[0624h] bits 15-0 PIP2 Transparency Key Color
REG[0628h] bits 15-0 ~ REG[062Ch] bits 15-0 Alpha Blend 1 Key Color —
REG[0630h] bits 15-0 ~ REG[0634h] bits 15-0 Alpha Blend 2 Key Color —
REG[0638h] bits 15-0 ~ REG[063Ch] bits 15-0 Alpha Blend 3 Key Color —
REG[0640h] bits 15-0 ~ REG[0644h] bits 15-0 Alpha Blend 4 Key Color —
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Case8 Display using Main, PIP1 and PIP2 Window

Source Images Display Images

'"ADEA 'ADI:M_ 'AREA1,

PIP2 ‘]’Il’l PIPL PIP1
) PIPZ

- R - ﬁ P(%
@ AREA2( ) k i n,mm\ ) ™) S
Main Window PIP1 Window  PIP2 Window PIP2 Transparency  PIP2 Transparency PIP2 Transparency
Image Image Image Disabled Enabled Enabled
PIP1 Transparency  PIP1 Transparency PIP1 Transparency
Disabled Disabled Enabled

Figure 12-21: PIP2 (top), PIP1 (middle) and Main (bottom) Window Display Example

Table 12-23: PIP2 (top), PIP1 (middle) and Main (bottom) Window Register Setting Example

REG[0604h] bit 0 Main1 Window Display Enable 1b: on
REG[0604h] bit 1 Main2 Window Display Enable 1b: on
REG[0604h] bit 2 PIP1 Window Display Enable 1b: on
REG[0604h] bit 3 PIP2 Window Display Enable 1b: on
REG[0604h] bits 6-5 Layer Mode Select 1 1b;\AZ'iE2(ggﬁz;nf)'P1'
REG[0608h] bit 1 PIP1 Transparency Enable Obor1b
REG[0608h] bit 2 PIP2 Transparency Enable Obor1b
REG[0608h] bit 7 Alpha Blend Mode Select —
REG[0608h] bit 8 Alpha Blend 1 Key Color Enable Ob: off
REG[0608h] bit 9 Alpha Blend 2 Key Color Enable Ob: off
REG[0608h] bit 10 Alpha Blend 3 Key Color Enable Ob: off
REG[0608h] bit 11 Alpha Blend 4 Key Color Enable Ob: off
REG[060Ch] bits 15-0 ~ REG[0610h] bits 7-0 Background Color [ |
REG[0614h] bits 3-0 Alpha Blend 1 Ratio —
REG[0614h] bits 7-4 Alpha Blend 2 Ratio —
REG[0614h] bits 11-8 Alpha Blend 3 Ratio —
REG[0614h] bits 15-12 Alpha Blend 4 Ratio —
REG[0618h] bits 15-0 ~ REG[061Ch] bits 15-0 PIP1 Transparency Key Color
REG[0620h] bits 15-0 ~ REG[0624h] bits 15-0 PIP2 Transparency Key Color
REG[0628h] bits 15-0 ~ REG[062Ch] bits 15-0 Alpha Blend 1 Key Color —
REG[0630h] bits 15-0 ~ REG[0634h] bits 15-0 Alpha Blend 2 Key Color —
REG[0638h] bits 15-0 ~ REG[063Ch] bits 15-0 Alpha Blend 3 Key Color —
REG[0640h] bits 15-0 ~ REG[0644h] bits 15-0 Alpha Blend 4 Key Color —
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12.4.2 Alpha Blend and Transparency using the PIP1 and PIP2 Windows

When the display output port is configured for LCD1 + TV-Out (REG[0604h] bits 15-12 =
1011b), the Alpha Blend Mode Select bit (REG[0608h] bit 7) should be set to perform
alpha blending on the PIP1 and PIP2 windows. This is because the Main window is
displayed on LCD1 and the PIP1/PIP2 windows are displayed on the TV-Out interface. For
these cases, only the PIP windows are on the same display and can be alpha blended. The
following table shows the available configurations.

Table 12-24: PIPI and PIP2 Alpha Blending

PIP1 visible unblended

Note: Assumes the Alpha Key Color is enabled and matches the pixel data in the PIP1 Window

REG[0604h]
Case Top Layer Bottom Layer - - -
bits 6-5 bit 3 bit 2
Case1 PIP1 Window | PIP2 Window 00b 1b 1b
Case2 PIP2 Window | PIP1 Window 11b 1b 1b
Alpha Blend
When the PIP1 window is on top of the PIP2 window, the S1D13774 can perform alpha
blending on the pixel data of the windows. Four independently enabled key colors are
available, each supporting a blend ratio from 0% to 100% in increments of 12.5%.
For this case, alpha blending between the PIP windows must be selected (REG[0608h] bit
7 = 1b), the pixel data from the PIP2 window that is overlapped by the PIP1 window key
color is alpha blended at the selected alpha blend ratio.
Pixel Data Blended Windows from top to bottom
PIP2 visible unblended — | PIP1 Window
e
PIP2 PIP2 Window
PIP1 and PIP2 blended —— Window
PIPL "~~~

Figure 12-22: PIP1 Window and PIP2 Window Alpha Blending Example
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The following registers are used to control and configure each Alpha Blend Key Color.

Table 12-25: Alpha Blend Register Summary

Alpha Blend Enable Blend Ratio Key Color
1 REG[0608h] bit 8 REG[0614h] bits 3-0 REG[0628h] ~ REG[062Ch]
2 REG[0608h] bit 9 REG[0614h] bits 7-4 REG[0630h] ~ REG[0634h]
3 REG[0608h] bit 10 REG[0614h] bits 11-8 REG[0638h] ~ REG[063Ch]
4 REG[0608h] bit 11 REG[0614h] bits 15-12 REG[0640h] ~ REG[0644h]
Transparency

For these cases, the PIP2 transparency function is available when the PIP2 window is on
top of the PIP1 window. When the PIP2 window transparency is enabled, the PIP window
becomes transparent where the pixel data matches the key color. This function can be used
to allow pixel data to from the PIP1 window to “show through” the overlapping PIP2
window. The following registers are used to control and configure PIP2 window trans-

parency.

Table 12-26: PIP2 Window Transparency Register Summary

PIP Window

Enable

Key Color

PIP2 Window

REG[0608h] bit 2

REG[0620h] ~ REG[0624h]
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Case1 Display using PIP1 and PIP2 Window

Source Images

AREA1
PIP1 Window PIP2 Window
Image Image

Display Images

'AREAT

'AREAT

DAL IAL

PIP1 Alpha Blend
Disabled

PIP1 Alpha Blend
Enabled

Figure 12-23: PIP1 (top) and PIP2 (bottom) Window Display Example

Table 12-27: PIPI (top) and PIP2 (bottom) Window Register Setting Example

REG[0604h] bit 0 Main1 Window Display Enable —
REG[0604h] bit 1 Main2 Window Display Enable —
REG[0604h] bit 2 PIP1 Window Display Enable 1b: on
REG[0604h] bit 3 PIP2 Window Display Enable 1b: on
REG[0604h] bits 6-5 Layer Mode Select 00b: PIP1 on PIP2
REG[0608h] bit 1 PIP1 Transparency Enable Ob: off
REG[0608h] bit 2 PIP2 Transparency Enable Ob: off
REG[0608h] bit 7 Alpha Blend Mode Select 1b:
REG[0608h] bit 8 Alpha Blend 1 Key Color Enable Obor 1b
REG[0608h] bit 9 Alpha Blend 2 Key Color Enable Ob: off
REG[0608h] bit 10 Alpha Blend 3 Key Color Enable Ob: off
REG[0608h] bit 11 Alpha Blend 4 Key Color Enable 0Ob: off
REG[060Ch] bits 15-0 ~ REG[0610h] bits 7-0 Background Color [ |
REG[0614h] bits 3-0 Alpha Blend 1 Ratio 4h: 50%
REG[0614h] bits 7-4 Alpha Blend 2 Ratio —
REG[0614h] bits 11-8 Alpha Blend 3 Ratio —
REG[0614h] bits 15-12 Alpha Blend 4 Ratio —
REG[0618h] bits 15-0 ~ REG[061Ch] bits 15-0 PIP1 Transparency Key Color Unavailable
REG[0620h] bits 15-0 ~ REG[0624h] bits 15-0 PIP2 Transparency Key Color —
REG[0628h] bits 15-0 ~ REG[062Ch] bits 15-0 Alpha Blend 1 Key Color
REG[0630h] bits 15-0 ~ REG[0634h] bits 15-0 Alpha Blend 2 Key Color —
REG[0638h] bits 15-0 ~ REG[063Ch] bits 15-0 Alpha Blend 3 Key Color —
REG[0640h] bits 15-0 ~ REG[0644h] bits 15-0 Alpha Blend 4 Key Color —
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Case2 Display using PIP1 and PIP2 Window

Source Images

AREAI1
PIP1 Window PIP2 Window
Image Image

Display Images

PI:A1

A

AIIAL

'AREA1

PIP2 Transparency
Disabled

PIP2 Transparency
Enabled

Figure 12-24: PIP2 (top) and PIP1 (bottom) Window Display Example

Table 12-28: PIP2 (top) and PIP1 (bottom) Window Register Setting Example

REG[0604h] bit 0 Main1 Window Display Enable —
REG[0604h] bit 1 Main2 Window Display Enable —
REG[0604h] bit 2 PIP1 Window Display Enable 1b: on
REG[0604h] bit 3 PIP2 Window Display Enable 1b: on
REG[0604h] bits 6-5 Layer Mode Select 11b: PIP2 on PIP1
REG[0608h] bit 1 PIP1 Transparency Enable Ob: off
REG[0608h] bit 2 PIP2 Transparency Enable Obor1b
REG[0608h] bit 7 Alpha Blend Mode Select —
REG[0608h] bit 8 Alpha Blend 1 Key Color Enable Ob: off
REG[0608h] bit 9 Alpha Blend 2 Key Color Enable Ob: off
REG[0608h] bit 10 Alpha Blend 3 Key Color Enable Ob: off
REG[0608h] bit 11 Alpha Blend 4 Key Color Enable 0: off
REG[060Ch] bits 15-0 ~ REG[0610h] bits 7-0 Background Color [ |
REG[0614h] bits 3-0 Alpha Blend 1 Ratio —
REG[0614h] bits 7-4 Alpha Blend 2 Ratio —
REG[0614h] bits 11-8 Alpha Blend 3 Ratio —
REG[0614h] bits 15-12 Alpha Blend 4 Ratio —
REG[0618h] bits 15-0 ~ REG[061Ch] bits 15-0 PIP1 Transparency Key Color Unavailable
REG[0620h] bits 15-0 ~ REG[0624h] bits 15-0 PIP2 Transparency Key Color
REG[0628h] bits 15-0 ~ REG[062Ch] bits 15-0 Alpha Blend 1 Key Color —
REG[0630h] bits 15-0 ~ REG[0634h] bits 15-0 Alpha Blend 2 Key Color —
REG[0638h] bits 15-0 ~ REG[063Ch] bits 15-0 Alpha Blend 3 Key Color —
REG[0640h] bits 15-0 ~ REG[0644h] bits 15-0 Alpha Blend 4 Key Color —
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12.5 AME

AME (Auto Movie Enhancement) provides functions that allow the chroma, contrast, and
gamma of image data to be adjusted. This function can be configured for either the PIP1 or
the PIP2 window and can be used to adjust image data for still or moving pictures (movies).

AME processing can be done on an entire image or on a selected “processing” area. The
processing area can range in size from 64x64 pixels to 1024x1024 pixels and is set as

shown below. There are independent adjustment levels for each of chroma, contrast, and
gamma (see REG[0904h]).

The AME sampling area must be set within the processing area. The current frame

sampling result is reflected in the next frame processing.

W

Image Area

Processing Area

Sampling Area

IH
v
Figure 12-25: AME Processing Example
Table 12-29: AME Processing Dimension Registers

Symbol Description Derived From Unit

w Image Width (Note 1) REG[0908h] bits 9-0 Pixels

IH Image Height (Note 1) REG[090Ch] bits 9-0 Lines

PHS Processing Horizontal Start REG[0910h] bits 9-0 Pixels

PHE Processing Horizontal End REG[0914h] bits 9-0 Pixels

PVS Processing Vertical Start REG[0918h] bits 9-0 Lines

PVE Processing Vertical End REG[091Ch] bits 9-0 Lines

SVS Sampling Vertical Start REG[0920h] bits 9-0 Lines

SHS Sampling Horizontal Start REG[0924h] bits 9-0 Pixels
SS Sampling Size REG[0928h] bits 2-0 Pixels/Lines

1. If the image size is changed using the scaler before being processed by the AME, set the Image Width (IW)
Image Height (IH) to the scaled size.
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The following programming flow provides an example of how to configure and perform
AME adjustment for the PIP1 or PIP2 window.

Set AME Image Width/Height | REG[0908h] bits 9-0

REG[090Ch] bits 9-0 i
i i REG[0928h] bits 2-0
Set AME Processing REG[0910h] bits 9-0 Set AME Sampling Size [0928h] b
Horizontal Start/End REG[0914h] bits 9-0
Set AME Sampling REG[092Ch] bits 9-0
Set AME Processing REG[0918h] bits 9-0 Parameter 1/2 REG[0930h] bits 13-0
Vertical Start/End REG[091Ch] bits 9-0

A

REG[0904h] bits 10-8

: Set AME Adjust Levels REG[0904h] bits 6-4
REG[0900h] bit 12 ) REG[0904h] bits 2-0

Enable AME Sampling Area

Set AME Sampling REG[0920h] bits 9-0 Select PIP Window REG[0900h] bits 1-0
Vertical/Horizontal Start REG[0924h] bits 9-0 Enable

Gamma/Chroma/Contrast REG[0900h] bits 6, 5, 4

Initialize AME Module REG[0900h] bit 7 = 1b
Perform Register Update REG[0600h] bit 15 or bit 14
LCD2 or Parallel TV-Out Yes
Interface and single trigger? v

Trigger First Frame Transfer
(REG[0114h] bit 0, REG[022Ch] bit 0)

v

Wait for Frame Transfer to Complete
(REG[0114h] bit 4, REG[022Ch] bit 4)

v

Trigger Second Frame Transfer
(REG[0114h] bit 0, REG[022Ch] bit 0)

No

( Done )

Figure 12-26: AME Programming Flow
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12.6 PIP2 Panorama Scaling

The PIP2 window can be configured for Panorama scaling (or wide scaling mode) in the
horizontal or the vertical direction. There are two modes, Partial and Linear, which are
shown in the following examples.

12.6.1 Partial Panorama Mode

The following example shows Vertical Partial Panorama Scaling, REG[0800h] bits 2-0 =
001b. Horizontal Partial Panorama Scaling is done in a similar way, but in the horizontal
direction.

Source Image Display Image

PIP2 Window X Start Position (REG[083Ch])

PIP2 Memory Start Address : .
(REG[0814h] ~ REG[0818h]) PIP2 Window Y Start Position (REG[0840h])

. _— 1st Line

PIP2 Panorama Area 1 Start Position
(REG[0854h])

-

- gcaling Ratio “SA”..

- ~ 7 Scaling Ratio “SB

"
- — a7

PIP2 Panorama Area 2 Start Position
(REG[0858h])

PIP2 Image Vertical Size
(REG[0830h])

Scaling Ratio “S” / PIP2 Panorama Area 3 Start Position

(REG[085Ch])

(REG[0860h])

PIP2 Panorama Area 4 Start Position
! l/

PIP2 Window X End Position (REG[0844h])
PIP2 Window Horizontal Scale PIP2 Window Y End Position (REG[0848h])
(REG[0808h])

PIP2 Image Horizontal Size
(REG[082Ch])

Scaling Ratio “S” = PIP2 Window Vertical Scale (REG[080Ch])
Scaling Ratio “SA” = PIP2 Panorama Area A Scale (REG[084Ch])
Scaling Ratio “SB” = PIP2 Panorama Area B Scale (REG[0850h])

Figure 12-27: Partial Panorama Mode Example
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PIP2 Window Y Start Position (REG[0840h])

1st Line

N

PIP2 Panorama Area 1 Start Position (REG[0854h])

. PIP2 Panorama Area 2 Start Position (REG[0858h])

PIP2 Panorama Area 3 Start Position (REG[085Ch])

PIP2 Panorama Area 4 Start Position (REG[0860h])

4¢———SA —— P / PIP2 Window Y End Position (REG[0848h])

Scaling Ratio

Figure 12-28: Scaling Ratios for Partial Panorama Mode
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The following programming flow provides an example of how to setup the PIP2 window
for Partial Panorama Scaling.

Y
Filter Scaling to be used? es i
No Initialize PIP2 Scaler )
< Horizontal/Vertical Note: This step only needs to
Coefficient Tables be done once.
(REG[0868h] / REG[086Ch])
“Eier scaingode REGOBOAN LTS
- Edge Enhance [ ] bit 7, bits 6-
Set Horizontal Scale Ratio REG[0808h] bits 12-0
Set Vertical Scale Ratio REG[080Ch] bits 12-0
Set Panorama Area A )
Scale Ratio REG[084Ch] bits 12-0
Set Panorama Area B REG[0850h] bits 12-0
Scale Ratio
REG[0854h] bits 9-0
Set Panorama Area 1-4 REG[0858h] bits 9-0
Start Positions REG[085Ch] bits 9-0
REG[0860h] bits 9-0
Enable Partial Panorama ]
Scaling REG[0800h] bits 2-0
_ Adjust PIP2 X/Y End REG[0844h] bits 9-0
Position Registers as necessary REG[0848h] bits 9-0
Perform Register Update REG[0600h] bit 15 or 14

Figure 12-29: PIP2 Partial Panorama Scaling Programming Flow
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The figure below shows an example of a 240x320 image scaled to 480x800 using PIP2
vertical partial panorama scaling. All dimensions are listed in pixels.

320

Source Image Display Image

Area S
800

240 N S~

Scaling Ratios
Area A = 400%
Area B = 240% N

Area S = 200% 480

Figure 12-30: PIP2 Vertical Partial Panorama Example (240x320 scaled to 480x800)

The following steps are used to scale the 240x320 image to 480x800 using PIP2 vertical
partial panorama scaling.

1. If Filter Scaling will be enabled (REG[0804h] bit 15 = 1b), initialize the PIP2 Scaler
Horizontal/Vertical Coefficient Tables with the values listed in the PIP2 Window
Scaler Coefficient Table Access Port register description (see REG[086Ch]).

2. Configure the scaling mode for the PIP2 window in REG[0804h].
For this example, Filter Scaling is enabled (bit 15 = 1b) and Edge Enhance is disabled
(bit 7 = Ob). Note that if Edge Enhance is enabled, the edge enhance strength must be
set using bits 6-4.

Note: REG[0804h] contains some reserved bits that must be set accordingly.
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3. Set the horizontal scale ratio in REG[0808h].

For this example the horizontal scale ratio is 200% (or 2.0x) and the value to be pro-
grammed is calculated as follows:
REGI[0808h] bits 12-0 = 1024 x (1 + scaling ratio)
=1024 x (1 +2.0)
=512 (200h)

4. Set the vertical scale ratio in REG[080Ch].

For this example the vertical scale ratio is 200% (or 2.0x) and the value to be pro-
grammed is calculated as follows:
REGI[080Ch] bits 12-0 = 1024 x (1 + scaling ratio)
=1024 x (1 +2.0)
=512 (200h)

5. Set the Panorama Area A scale ratio in REG[084Ch].

For this example the Panorama Area A scale ratio is 400% (or 4.0x) and the value to
be programmed is calculated as follows:
REGI[084Ch] bits 12-0 = 1024 x (1 + scaling ratio)
=1024 x (1 +4.0)
=256 (100h)

6. Set the Panorama Area B scale ratio in REG[0850h].

For this example the Panorama Area A scale ratio is 240% (or 2.4x) and the value to
be programmed is calculated as follows:
REG[0850hn] bits 12-0 = 1024 x (1 + scaling ratio)
=1024x (1+2.4)
=426.67 (must be rounded down)
=426 (1AAh)

7. Set the Panorama Area 1 start position in REG[0854h].

The start position is calculated as follows:
REG[0854h] bits 9-0 = Area A size x scaling ratio
=30x4.0
=120 (078h)

8. Set the Panorama Area 2 start position in REG[0858h].

The start position is calculated as follows:

REG[0858h] bits 9-0 = (Panorama Area 1 size) + (Area B size x scale ratio)
=(120) + (50 x 2.4)
= 240 (OFOh)
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9. Set the Panorama Area 3 start position in REG[085Ch].
The start position is calculated as follows:
REG[085Ch] bits 9-0 = (Panorama Area 2 size) + (Area S size x scale ratio)
=(240) + (160 x 2.0)
=560 (230h)
10. Set the Panorama Area 4 start position in REG[0860h].
The start position is calculated as follows:
REG[0860h] bits 9-0 = (Panorama Area 3 size) + (Area B size x scale ratio)
=(560) + (50x24)
=680 (2A8h)
11. Enable Vertical Partial Panorama scaling by setting REG[0800h] bits 2-0 = 001b.
12. Adjust the PIP2 X/Y End Position registers as necessary.
Perform a register update according to which interface the PIP2 window is displayed on by
setting REG[0600h] bit 15 or bit 14.
S1D13774B02B Hardware Functional Specification
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12.6.2 Linear Panorama Mode

The following example shows Vertical Linear Panorama Scaling, REG[0800h] bits 2-0 =

010b. Horizontal Linear Panorama Scaling is done in a similar way, but in the horizontal
direction.

Source Image Display Image

PIP2 Window X Start Position (REG[083Ch])
PIP2 Memory Start Address ; it
(REG[0814h] ~ REG[0818h]) PIP2 Window Y Start Position (REG[0840h])
1st Line

-

_ -~ outn (lines)
= REG[0854h]

; \PIPZ Panorama Area A Scale
(REG[084Ch])

(Initial Scaling Ratio “S0”
PIP2 Image Vertical Size
(REG[0830h]) \ PIP2 Panorama Area 1 Start Position
(REG[0854h])

.\ PIP2 Panorama Area 2 Start Position
! (REG[0858h])

PIP2 | Horizontal Si PIP2 Window X End Position (REG[0844h])
mage horizonta’ Size PIP2 Window Horizontal Scale  PIP2 Window Y End Position (REG[0848h])
(REG[082Ch]) (REG[0808h)

Scaling Ratio “S” = PIP2 Window Vertical Scale (REG[080Ch])
=(1+S)x1024

Initial Scaling Ratio “S0” = PIP2 Panorama Area A Scale (REG[084Ch])
=((2 x Ip) + Outn - (1 + S)) x 1024
Vertical Scale Delta “AS” = PIP2 Linear Panorama Area Delta (REG[0864h])
= ((REG[080Ch] - REG[084Ch]) + (REG[0854h] - 1)) x 256

Figure 12-31: Linear Panorama Mode Example
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PIP2 Window Y Start Position (REG[0840h])

o % 1st Line

\ PIP2 Panorama Area A Scale (REG[084Ch])
(Initial Scaling Ratio “S0”)

PIP2 Panorama Area 1 Start Position (REG[0854h])
PIP2 Linear Panorama Area Delta (REG[0864h])

< S > (Vertical Scale Delta “AS”)
PIP2 Panorama Area 2 Start Position (REG[0858h])

/ PIP2 Window Y End Position (REG[0848h])

Scaling Ratio

Figure 12-32: Scaling Ratio for Linear Panorama Mode
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The following programming flow provides an example of how to setup the PIP2 window
for Linear Panorama Scaling.

Filter Scaling to be used?

No

v

A

\ 4

Initialize PIP2 Scaler
Horizontal/Vertical

Coefficient Tables
(REG[0868h] / REG[086Ch])

Configure PIP2 Scaling Mode
- Filter Scaling Mode
- Edge Enhance

Set Horizontal Scale Ratio

Set Vertical Scale Ratio

Set Initial Scale Ratio

Set Panorama Area 1
Start Position

Set Panorama Area 2
Start Position

Set Linear Panorama Area
Delta

Enable Linear Panorama
Scaling

Adjust PIP2 X/Y End
Position Registers as necessary

Perform Register Update

REG[0804h] bit 15

REG[0804h] bit 7, bits 6-4

REG[0808h] bits 12-0

REG[080Ch] bits 12-0

REG[084Ch] bits 12-0

REG[0854h] bits 9-0

REG[0858h] bits 9-0

REG[0864h] bits 13-0

REG[0800h] bits 2-0

REG[0844h] bits 9-0
REG[0848h] bits 9-0

REG[0600h] bit 15 or 14

Note: This step only needs to
be done once.

Figure 12-33: PIP2 Linear Panorama Scaling Programming Flow
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The figure below shows an example of a 240x320 image scaled to 480x800 using PIP2
vertical linear panorama scaling. All dimensions are listed in pixels.

Display Image

Source Image

320

Area S 400
800
240 S Tl
< Area A TNy

480

Figure 12-34: PIP2 Vertical Linear Panorama Example (240x320 scaled to 480x800)

The following steps are used to scale the 240x320 image to 480x800 using PIP2 vertical
linear panorama scaling.

1. If Filter Scaling will be enabled (REG[0804h] bit 15 = 1b), initialize the PIP2 Scaler
Horizontal/Vertical Coefficient Tables with the values listed in the PIP2 Window
Scaler Coefficient Table Access Port register description (see REG[086Ch]).

2. Configure the scaling mode for the PIP2 window in REG[0804h].

For this example, Filter Scaling is enabled (bit 15 = 1b) and Edge Enhance is disabled
(bit 7 = Ob). Note that if Edge Enhance is enabled, the edge enhance strength must be
set using bits 6-4.

Note: REG[0804h] contains some reserved bits that must be set accordingly.
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3. Set the horizontal scale ratio in REG[0808h].

For this example the horizontal scale ratio is 200% (or 2.0x) and the value to be pro-
grammed is calculated as follows:
REGI[0808h] bits 12-0 = 1024 x (1 + scaling ratio)
=1024 x (1 +2.0)
=512 (200h)

4. Set the vertical scale ratio in REG[080Ch].

For this example the vertical scale ratio is 200% (or 2.0x) and the value to be pro-
grammed is calculated as follows:
REGI[080Ch] bits 12-0 = 1024 x (1 + scaling ratio)
=1024 x (1 +2.0)
=512 (200h)

5. Set the initial scale ratio in REG[084Ch].

The initial scale ratio is set using the Panorama Area A scale ratio register and is cal-
culated as follows:
REGI[084Ch] bits 12-0 = ((2 x Area A input size) + Area A output size -
(1 + Area S scaling ratio)) x 1024
=((2x60)+200)-(1+2))x 1024
=((120/200) - 0.5) x 1024
=0.1x1024
= 102.4 (rounded down)
=102 (066h)

6. Set the Panorama Area 1 start position in REG[0854h].

The start position is calculated as follows:
REG[0854h] bits 9-0 = Area A output size
=200 (0C8h)

7. Set the Panorama Area 2 start position in REG[0858h].

The start position is calculated as follows:
REG[0858h] bits 9-0 = Area A output size + Area B output size
=200 + 400
= 600 (20Eh)

8. Set the Linear Panorama Area Delta in REG[00864h].

The Linear Panorama Area Delta is calculated as follows:
REG[0864h] bits 13-0 = ((REG[080Ch] - REG[084Ch]) + (REG[0854h] - 1))

x 256
=((512-102.4) + (200 - 1)) x 256
=409.6 =+ 199 x 256
=526.92 (rounded down)
=526 (20Eh)
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9. Enable Vertical Linear Panorama scaling by setting REG[0800h] bits 2-0 = 010b.
10. Adjust the PIP2 X/Y End Position registers as necessary.
11. Perform a register update according to which interface the PIP2 window is displayed

on by setting REG[0600h] bit 15 or bit 14.

12.6.3 PIP2 Panorama Scaling Restrictions

PIP2 Panorama scaling mode has some restrictions based on the selected panorama mode,
whether filtering is enabled, and whether the display is interlaced. The following table
summarizes the possible settings.

Table 12-30: PIP2 Wide Scaling Mode Selection

REG[0804h] bit 15 REG[0800h] bits 2-0 Scaling Mode |nt|:::ce '("h:z:':‘;f
000b Normal Scaling Yes Yes
001b Vertical Partial Panorama No No
010b Vertical Linear Panorama No No

Ob 011b Nc:\;:ol;lger Horizontal Partial Panorama (NZteeS 2) (N:;?eSZ)
100b Horizontal Linear Panorama Yes ves
(Note 2) (Note 2)
101b ~ 111b Reserved — —
000b Normal Scaling Yes No
001b Vertical Partial Panorama Yes No
ib 010b Filter Vertical Linear Panorama Yes No
011b Mode Horizontal Partial Panorama Yes No
100b Horizontal Linear Panorama Yes No
101b - 111b Reserved — —
Note

1. When the HSYNC & FIELD or ITU-R BT656 TV-Out interface is selected
(REG[0200h] bits 1-0 =01b or 11b and REG[0604h] bits 15-12 = 0100b or 1011b),
the image data is output in interlace mode.

2. For horizontal partial and linear panorama, the PIP2 Window Horizontal Scale bits
must be set less than 400h.

REG[0808h] < 400h
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12.7 Image Scrolling

Image data can be stored in a non-contiguous memory area by allowing the image window
to scroll, or “wrap around”, in the vertical direction. Image scrolling automatically applies
for all windows: Main, PIP1, and PIP2. There are no registers that must be programmed for

this function to take effect.

Image scrolling works in the following way. When the Y start position + the image window
becomes greater than the memory vertical size, the remainder of the image data is read by
returning to the beginning of the memory area. The following condition causes image

scrolling to occur.
YSP + Image Window > MVS

Note

1. Image scrolling in the horizontal direction is not supported.

2. When the Mainl window vertical pixel doubling is enabled (REG[0680h] bit 1 =
1b), the vertical image scrolling in the Mainl window is not supported. When the
Main2 window vertical pixel doubling is enabled (REG[0680h] bit 3 = 1b), the
vertical image scrolling in the Main2 window is not supported.

MVS

Note:

When the HSYNC & FIELD or ITU-R BT656 TV-Out interface is
selected (REG[0200h] bits 1-0 = 01b or 11b , REG[0604h] bits
11-8 = 0100b or 1011b), YSP must be set to even value for

MAO

A

v

YSP

A

XSP

IHS

A

IVS

normal scroll.

Allowed

MVS

™

\ MAO
<

N

\ A /
YSP
d » '
. A
VS
v
Not Allowed

The following condition is not allowed.
MAO < XSP + IHS

Figure 12-35: Image Scrolling
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13 Register

Updates

When updating the configuration registers for some S1D13774 interfaces, specific proce-
dures are required in order to ensure that the internal circuitry is updated correctly. The
following interfaces require special consideration.

Host Interface

Video Input Interface
LCD Interface
TV-Out Interface

13.1 Host Interface

The Host interface can be configured to use either the Main Memory Write Path or the Sub
Memory Write Path according to the setting of the Memory Write Path Select bit,
REG[0500h] bit 0. When registers associated with the Host interface must be changed, the
registers must be updated between the end of the current frame and the beginning of the
next frame.

The Host interface register update sequence must be used when the Host interface is
configured for the write path listed in the following table.

Table 13-1: Host Interface Registers Usage

REG[0500h] bit 0

Registers

Description

Ob

REG[0504h] bits 13-0

Main Memory Write Path Configuration Register

REG[0508h] ~ REG[052Ch]

Main Memory Write Path Registers

1b

REG[0580h] bits 6-0

Sub Memory Write Path Enable Register

REG[0584h] ~ REG[05A8h]

Sub Memory Write Path Registers
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Initialize S1D13774

Host Interface Setting,
Memory Write Path Setting,
etc.

Write Frame Data

(Video Stream Packet
or REG[0418h])

Completed Writing

No 1 Frame?

Change Write Path

No Setting?

i Yes

Change Registers

Figure 13-1: Host Interface Register Update Sequence
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13.2 Video Input Interface

The Video Input interface can be configured to use either the Main Memory Write Path or
the Sub Memory Write Path according to the setting of the Memory Write Path Select bit,
REG[0500h] bit 0. When registers associated with the Video Input interface must be
changed, update the registers and then set the corresponding Register Update bit. After the
update bit is set, the updated register values will be reflected in the internal circuits synchro-
nized with the next VSYNC of the Video Input interface.

The Video Input interface register update sequence must be used when the Video Input
interface is configured for the write path listed in the following table.

Table 13-2: Video Input Interface Registers Usage

REG[0500h] bit 0 Registers Description Register Update Bit

REG[0580h] bits 6-0 Sub.Memory Write Path Enable _
Ob Register REG[0500h] bit 5
REG[0584h] ~ REG[05A8h] |Sub Memory Write Path Registers

REG[0504h] bits 13-0 | Main Memory Write Path _
1b Configuration Register REG[0500h] bit 4
REG[0508h] ~ REG[052Ch] [Main Memory Write Path Registers
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A Initialize S1D13774

Video Input Interface Setting,
Memory Write Path Setting,
etc.

Set Register Update Bit REG[0500h] bit 4 (bit 5) = 1b

Video Capture Off

Video Capture Start REG[0488h] bit 0 = 1b

»
»

Change Write Path
Setting?

Register Update Ready? REG[0500h] bit 4 (bit 5) = 0?

No

LYes

Change Frame Synchronous
Registers

Video Capture On

Set Register Update Bit REG[0500h] bit 4 (bit 5) = 1b

The updated registers are
reflected at next frame capture.
After the updated values are
reflected, REG[0500h] bit 4 (bit 5)
is reset to Ob automatically.

v |

Figure 13-2: Video Input Interface Register Update Sequence
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13.3 LCD Interface

When any of the registers that affect the LCD interface are changed, the LCD Interface
Update Register bit (REG[0600h] bit 14) must be set before the updated values are reflected
in the internal circuitry. When the update register bit is set, the updated values are reflected
synchronized with VSYNC of the LCD1 interface.

The following table lists the registers that require the LCD Interface Update Register bit to
be set using the register update sequences. Register update sequences are provided for
LCD1, LCD?2 using frame transfers, and LCD2 using auto frame transfers.

Table 13-3: LCD Frame Synchronous Registers

LCD1 LCD2 (MaLi:I();nly)
Address bits Register Name REG[0604h] bits 15-12
0001b 0010b 1011b

REG[0600h] 5 |LUT Bypass Enable Yes Yes No
0 |Main1 Window Display Enable Yes Yes Yes
1 Main2 Window Display Enable Yes Yes Yes
2 |PIP1 Window Display Enable Yes Yes No

REG[0604h] - -
3 |PIP2 Window Display Enable Yes Yes No
5 |Main Layer Mode Select Yes Yes No
6 |PIP Layer Mode Select Yes Yes No
REG[0608h] Al ;reagniztpearrsency and Alpha Blend Control Yes Yes No
REG[0614h] ~ REG[0644h] Al ;fgr}zf;rsency and Alpha Blend Yes Yes No
REG[0648h] All  |Pseudo Setting Register Yes Yes No
REG[0680h] All |Main Window Registers Yes Yes Yes
REG[0684h] ~ REG[06C8h] All  |Main Window Registers Yes Yes Yes
REG[0700h] All |PIP1 Window Register Yes Yes No
REG[0704h] ~ REG[0748h] All  |PIP1 Window Registers Yes Yes No
REG[0800h] All  |PIP2 Window Register Yes Yes No
REG[0804h] ~ REG[0864h] All  |PIP2 Window Registers Yes Yes No
REG[0900h] ~ REG[0930h] All  |AME Registers Yes Yes No
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A
Initialize S1D13774

LCD Interface Setting,
Display Setting, etc.

Set Register Update Bit REG[0600h] bit 14 = 1b

Display Off

y

Display Start REG[0604h] bits 11-8 = 0001b or 1011b

»

»

4
Change LCD Setting?

No

Yes

»
>

Register Update Ready? REG[0600h] bit 14 = 0b?

No

i Yes

Change Frame Synchronous
Registers

Display On

Set Register Update Bit REG[0600h] bit 14 = 1b

v
The updated registers are
reflected at next display frame.
After the updated values are
reflected, REG[0600h] bit 14
is reset to Ob automatically.

v ‘

Figure 13-3: LCD1 Interface Register Update Sequence
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A
Initialize S1D13774
LCD Interface Setting,
Display Setting, etc.
5 Set Register Update Bit REG([0600h] bit 14 = 1b
>
«
Q.
L
a
LCD2 Port Select REG[0604h] bits 11-8 = 0010b
>
N Port Status Active? REG[0604h] bits 15-12 = 0010b?
o
v
A
Yes
v The updated registers are
reflected at this frame transfer.
SeII%EI)EZG'[:(;?Tfh]Ttr)EiItn(?f—er1 b After the updated values are
- reflected, REG[0600h] bit 14 is
reset to Ob automatically.
Change LCD Setting?
C
(@)
>
<
Q.
.g Register Update Ready? REG[0600h] bit 14 = 0b?
No
Change Frame Synchronous
Registers
Set Register Update Bit REG([0600h] bit 14 = 1b
v
Figure 13-4: LCD2 Interface Register Update Sequence (Frame Transfer)
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Display Off

Initialize S1D13774

LCD Interface Setting,
Display Setting, etc.

v

Set Register Update Bit
v

LCD2 Port Select

P
<

Port Status Active?

L Yes

LCD2 Auto Frame Transfer Enable

Change LCD Setting?

Yes

Display On

Register Update Ready?

‘Yes

Change Frame Synchronous
Registers

v

Set Register Update Bit

v

The updated registers are
reflected at next display frame.
After the updated values are
reflected, REG[0600h] bit 14 is
reset to Ob automatically.

REG[0600h] bit 14 = 1b

REG[0604h] bits 11-8 = 0010b

REG[0604h] bits 15-12 = 0010b?

REG[0114h] bit 1 = 1b

REG[0600h] bit 14 = 0b?

REG[0600h] bit 14 = 1b

Figure 13-5: LCD2 Interface Register Update Sequence (Auto Frame Transfer)
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13.4 TV-Out Interface

When any of the registers that affect the TV-Out interface are changed, the TV-Out
Interface Update Register bit (REG[0600h] bit 15) must be set before the updated values
are reflected in the internal circuitry. When the update register bit is set, the updated values
are reflected synchronized with VSYNC of the TV-Out interface.

The following table lists the registers that require the TV-Out Interface Update Register bit
to be set using the register update sequences. Register update sequences are provided for

Hsync and FIELD / ITU-R BT656, Parallel using frame transfers, and Parallel using auto
frame transfers.

Table 13-4: TV-Out Frame Synchronous Registers

TV-Out TV-Out
(Main/PIP1/PIP2) (PIP1/PIP2)
Address bits Register Name REG[0604h] bits 15-12
0100b 1011b

REG[0600h] 5 LUT Bypass Enable Yes Yes
0 Main1 Window Display Enable Yes No
1 Main2 Window Display Enable Yes No
2 PIP1 Window Display Enable Yes Yes

REG[0604h] - -
3 PIP2 Window Display Enable Yes Yes
5 Main Layer Mode Select Yes No
6 PIP Layer Mode Select Yes Yes
1 PIP1 Transparency Enable Yes No
2 PIP2 Transparency Enable Yes Yes

REG[0608h]

7 Alpha Blend Mode Select Yes No
11-8 |Alpha Blend Key Color Enable Yes Yes
REG[0614h] ~ REG[0644h] Al ;Z;‘izfe""r;e”cy and Alpha Blend Control Yes Yes
REG[0648h] Al |Pseudo Setting Register Yes Yes
REG[0680h] Al |Main Window Registers Yes No
REG[0684h] ~ REG[06C8h] All  |Main Window Registers Yes No
REG[0700h] All PIP1 Window Register Yes Yes
REG[0704h] ~ REG[0748h] All  |PIP1 Window Registers Yes Yes
REG[0800h] All PIP2 Window Register Yes Yes
REG[0804h] ~ REG[0864h] All  |PIP2 Window Registers Yes Yes
REG[0900h] ~ REG[0930h] Al |AME Registers Yes Yes
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A Initialize S1D13774

TV-Out Interface Settlng REG[OZOOh] bits 1-0 = 01b
Display Setting, etc.

Display Off

Set Register Update Bit REG[0600h] bit 15 = 1b

!

Display Start REG[0604h] bits 11-8 = 0100b or 1011b

» d
«

y
Change TV-Out Setting?

No

Yes

»
Lgl

Register Update Ready? REG[0600h] bit 15 = 0b?

Change Frame Synchronous
Registers

Display On

Set Register Update Bit REG[0600h] bit 15 = 1b

v

The updated registers are
reflected at next display frame.
After the updated values are
reflected, REG[0600h] bit 15
is reset to Ob automatically.

Figure 13-6: TV-Out Hsync and FIELD / ITU-R BT656 Interface Register Update Sequence
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A Initialize S1D13774
TV-Out Interface Setting REG[0200h] bits 1-0 = 10b
Display Setting, etc.
E .
) Set Register Update Bit REG[0600h] bit 15 = 1b
&
Q.
2 y
TV-Out Port Select REG[0604h] bits 11-8 = 0100b or 1011b
>
N Port Status Active? REG[0604h] bits 11-8 = 0100b or 1011b?
0
v
A » Yes
N The updated registers are
TV-Out Frame Transfer reflected at this frame transfer.
oA After the updated values are
Set REG[022Ch] bit 0 = 1b reflected, REG[0600h] bit 15 is
reset to Ob automatically.
Change TV-Out Setting?
o
o
>
«©
Q.
.‘053 Register Update Ready? REG[0600h] bit 15 = 0b?
No
Change Frame Synchronous
Registers
Set Register Update Bit REG[0600h] bit 15 = 1b
v |
Figure 13-7: TV-Out Parallel Interface Register Update Sequence (Frame Transfer)
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Display Off

Initialize S1D13774

v

TV-Out Interface Setting
Display Setting, etc.

v

Set Register Update Bit

v

TV-Out Port Select

N
L

Port Status Active?

No

TV-Out Auto Frame Transfer Enable

Display On

v

Change TV-Out Setting?

Register Update Ready?

Change Frame Synchronous
Registers

Set Register Update Bit

v

The updated registers are
reflected at next display frame.
After the updated values are
reflected, REG[0600h] bit 15 is
reset to Ob automatically.

REG[0200h] bits 1-0 = 10b

REG[0600h] bit 15 = 1b

REG[0604h] bits 11-8 = 0100b or 1011b

REG[0604h] bits 11-8 = 0100b or 1011b?

REG[022Ch] bit 1 = 1b

REG[0600h] bit 15 = 0b?

REG[0600h] bit 15 = 1b

Figure 13-8: TV-Out Parallel Interface Register Update Sequence (Auto Frame Transfer)
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14 Host Interface

The S1D13774 supports two Host interfaces:
* 18-bit Indirect interface

¢ 12C interface

Note
Although the 12C and Indirect interfaces are available at the same time, the interfaces
must not be active at the same time.

14.1 Indirect Host Interface

The S1D13774 includes an 18-bit Indirect Host Interface which can be used to read/write

the registers and write image data to memory. The Indirect Host Interface is selected when
CNFO=1 at RESET#.

The following sections describe the Indirect Access Port and provide programming flows
which show how to perform register and memory accesses.

14.1.1 Indirect Access Port

D/C# = 0Ob Indirect Interface Index Register
Default = 0000_0000h Read/Write
Register Address bits 15-1 R/W Select
5 | 14 | 13 | 12 | 11| 10| 9 | 8 | 7 | 6 | 5 | 4 | 38 | 2 | 0
bits 15-1 Register Address bits [15:1]
These bits set the register address for the indirect interface.
bit 0 R/W Select

This bit selects whether a read or a write is performed.
When this bit = Ob, a write is performed.
When this bit = 1b, a read is performed.

D/C# = 1b Indirect Interface Data Register
Default = 0000_0000h Read/Write
Register Data bits 15-0
15|14|13|12|11|10|9|8|7|6|5|4|3|2|1|0
bits 15-0 Register Data bits [15:0]

These bits are the data port for the indirect interface.

Note
When the host interface input format is set for RGB 6:6:6 Format 5 (REG[0400h] bits 2-
0 =001b and REG[0400h] bits 6-4 = 100b), DB[17:16] are used. For details, refer to
Section 14.5.9, “RGB 6:6:6 Format 5” on page 366.
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14.1.2 Register Access

For register accesses by the Host, a dummy read must be added as shown in the following

procedure.

Register Access

Write Access
Write or Read?

Read Access

v

Set Index Register

(bit 0 = 0)

1st Data Register Write

address +4h

2nd Data Register Write

address +4h

Last Data Register Write

Index Register
Dummy Read

Set Index Register
(bit0=1)

l

Index Register
Dummy Read

I

1st Data Register Read

address +4h

2nd Data Register Read

address +4h

Last Data Register Read

Figure 14-1: Indirect Interface Register Access
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14.1.3 Memory Write Access using Main/Sub Memory Write Path

When image data is written using the Main or Sub Memory Write Path, the following

procedure should be used. If the data writes to REG[0418h] are interrupted for other
register accesses, the index register address must be reset to REG[0418h] once the other

registers accesses are complete. Then, the remainder of the data write can be finished.

Write Access Start

Write Path Configuration (REG[0500h])
Start Address, Address Offset, Horizontal

Size, Vertical Size, X,Y Start Position

Set Index Register
(bit 0 = 0)

Data Register Write

Write 1 Frame?

l Yes

Write Next Frame?

i Yes

No

REG[0418h]

b - - -

Interruption by other accesses (i.e. GPIO)

v

Index Register Dummy Read

v

Set Index Register

v

Index Register Dummy Read
(for Read access)

v

Wait 16x Horizontal Size
(Sysclks see Note)

N

A

Data Register Access

\ 4

Index Register Dummy Read

(for Write access)

'

Index Register Dummy Read

Index Register Dummy Read

Write Access End

Note

Figure 14-2: Memory Write Access using Main/Sub Memory Write Path

For example if the Horizontal Size is 128 pixels, wait for 2048 sysclks or more.
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14.2 12C Interface

The S1D13774 includes I2C slave functionality which can be used to access the S1D13774
registers instead of the Indirect interface. The S1D13774 12C slave has the following
features.

* 7-bit I2C slave address support (10-bit not supported)
* supports Standard Mode (100Kbps) or Fast Mode (400Kbps) depending on the

frequency of the 12C source clock

The slave address is configured using the I2C Slave Address bits, REG[0B04h] bits 14-8,
and has a default value of 55h (1010101b).

Each I2C access consists of a 16-bit address (8-bit x 2) and 16 bits of data (8-bit x 2). It is
possible to continuously write or read using Auto-Increment. For further information on
I2C write and read accesses, see Section 14.2.3, “I2C Access Examples” on page 358.

Note
The Indirect interface must not be accessed while the 12C interface is being accessed.

There are three methods of starting the 12C interface as shown below.

Table 14-1: I2C Start-up Methods

Operation in Power Save Mode
_ 12C Source CLK (REG[002Ch] bits 1-0)
Start-Up Trigger Si Standbv A N o .
_ _ eep, Standby A, ormal Operation
CNF1 =L CNF1=H Standby B Mode Mode
I2CEN pin CLKI (Note) OSCI/OSCO (Note) Available Available
Quick Enable Register . .
REG[0030h] bit 0 CLKI (Note) OSCI/OSCO (Note) Available Available
Enable Register System Clock Reserved Not available Available
REG[0BO04h] bit 0 ¥

Note

For Fast mode (400kbps), I2C Source Clock = 24MHz.
For Standard mode (100kbps), I2C Source Clock > 5.4MHz.
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14.2.1 Register Access Restrictions

The following registers cannot be accessed using the I2C interface.

Table 14-2: Register Access Restrictions

REG[0030h] I12C Quick Enable Register
REG[0418h] Host Memory Write Access Port Register
REG[0B0O0hN] I12C Clock Divisor Register
REG[0B04h] I12C Enable Register

14.2.2 12C Example Flowcharts

Start Up using I2CEN or 12C Quick Enable Register

Hardware Reset ( HalrggaEﬁ f‘iset >
I2CEN = L =
> -
'v v
Enable 12C using REG[0030h] bit 0 = 1b
I2CEN =H Indirect Interface
A
v
Wait 100us Wait 100us
i v
I2C Operation Available 12C Operation Available
v 4
Disable 12C using S
I2CEN =L Indirect Interface REG[0030h] bit 0 = 0b

Figure 14-3: Start Up using I2CEN or I2C Quick Enable Register
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Start Up using 12C Enable Register

Hardware Reset
I2CEN =L

PLL and Clock Initialization
using Indirect Interface

I

Set to Normal Operation Mode
using Indirect Interface

Set 12C Clock Divide
using Indirect Interface

»
»

Enable 12C
using Indirect Interface

Wait for 12C to be Ready
using Indirect Interface

I

I12C Operation Available

I

Disable 12C
using Indirect Interface

REG[0BOOh]

REG[0BO4h] bit 0 = 1b

REG[0BO4h] bit 4 = 1b?

REG[0B04h] bit 0 = Ob

Figure 14-4: Start Up using I2C Enable Register
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14.2.3 12C Access Examples

Write Access

Ob Address[0]=0b

‘ S ‘SIaveAddress‘ R/W‘ A ‘Address[15:8]| A ‘Address[7:0] ‘ A }7

Slave to Master

—ﬁ Data[15:8] ‘ A ‘ Data[7:0] ‘ A ‘ P ‘
S: Start Condition

A: Acknowledge
P: Stop Condition

Figure 14-5: Write Access

Note
For write operations, Address[0] must be set to Ob.

Continuous Write Access (Address Auto Increment)

Ob Address[0]=0b
‘ s ‘SIaveAddress‘ R/W‘ A ‘Address[15:8]‘ A ‘Address[7:0] ‘ A }7
Slave to Master
—»‘ Data0[15:8] ‘ A ‘Datao[7:0] ‘ A ‘Data1[15:8] ‘ A ‘Data1[7:0] ‘ A ‘
S: Start Condition

A: Acknowledge
P: Stop Condition

4% DataN[15:8]‘ A ‘ DataN[7:O]‘ A ‘ P ‘

Figure 14-6: Continuous Write Access

Note
1. For write operations, Address[0] must be set to Ob.

2. If aregister labeled as “Address Auto Increment Disable” is written, the address is
repeatedly written until a new address is specified.
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Read Access

Ob Address[0]=1b

‘ S ‘SIaveAddress‘ RNV‘ A ‘Address[15:8]| A ‘Address[?:o] ‘ A ‘7 Master to Slave

1b Slave to Master

4>{ Sr ‘SIaveAddress‘R/W‘ A ‘Data[15:8] | A ‘Data[7:0] ‘ NA‘ P ‘

S: Start Condition

Sr: Repeat Start Condition

A: Acknowledge (SDA Low)

NA: Not Acknowledge (SDA High)
P: Stop Condition

Figure 14-7: Read Access

Note
For read operations, Address[0] must be set to 1b.

Continuous Read Access (Address Auto Increment)

Ob Address[0]=1b

‘ S ‘SIaveAddress‘ R/W| A ‘Address[15:8]‘ A ‘Address[?:O] ‘ A }7

Slave to Master

1b
—ﬁ sr ‘SIaveAddress‘ RNV‘ A ‘Data0[15:8] | A ‘Data0[7:0] ‘ A ‘
S: Start Condition
Sr: Repeat Start Condition
A: Acknowledge (SDA Low)
NA: Not Acknowledge (SDA High)
L — — — — — - ‘ DataN[15:8]‘ A ‘ DataN[7:O]‘ NA‘ P ‘ P: Stop Condition

Figure 14-8: Continuous Read Access

Note
1. For read operations, Address[0] must be set to 1b.
2. If aregister labeled as “Address Auto Increment Disable” is read from, the address
is repeatedly read from until a new address is specified.
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14.3 Register Auto Increment

The Host can perform continuous register read or write accesses using the Auto Increment
function. This function allows reads or writes from/to consecutive addresses without
requiring the Index register to be reset. For example, the Auto Increment function is used
by I2C continuous accesses.

However, some registers do not support the Auto Increment function. These registers are
identified as “Address Auto Increment Disable” in Section 9.2, “Register Set” on page 92
and in the register description headers (see Section 9.4, “Register Descriptions” on page
96). When one of these registers is reached, the register index is no longer auto incremented
and the index register must be set for the next desired index.

There are also certain register boundaries that cannot be “auto incremented’ across. It is not
possible to auto increment between:

¢ REG[0230h] and REG[0300h]

¢ REG[0350h] and REG[0400h]

* REG[0B04h]

S1D13774B02B
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14.4 Host Interface VSYNC Output (Tearing Effect)

The VSYNC signal (TE) is output to the Host and can be used to indicate when it is safe to
write new data from the Host in order to prevent visual tearing of an image. The source of
the TE signal can be selected from four signals using the TE Source Select bits,
REG[0404h] bits 11-10.

The output timing can be adjusted relative to the internally generated VSYNC of the RGB
Interface and the TV-Out Interface.

* TE can be delayed by a number of lines (unit of HSYNC) relative to the internal
VSYNC (see REG[0404h] bits 9-0).

* TE output rate can be set to output from once for every frame to once for every 15
frames (see REG[0404h] bits 15-12).

RGB Interface
VSYNC

TV-Out Interface

v

VSYNC
—
b+« TE
FPVS2 [ | >
TVTE | | >
REG[0404h] bits 11-10
REG[0400h] bit 15
Figure 14-9: TE Output
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14.5 Host Interface Input Format

14.5.1 RGB 8:8:8 Format 1

The following input formats are used for the indirect interface.

The S1D13774 has no Host input resolution restrictions. However, when the width is an

odd value and a 2 pixel / 3 cycle RGB format is selected (RGB 8:8:8 format 1/3 and RGB
6:6:6 format 1/3), the Host inputs the last pixel of the current line and the first pixel of the
next line mixed within the same input data. If both the width and the height are odd values,
the host inputs the last pixel for the frame using 2 cycles instead of 3 (the upper/lower byte
of cycle 2 is ignored based on whether format 1 or format 3 is selected).

RGB 8:8:8: REG[0400h] bits 2-0 = 010b, Format 1: REG[0400h] bits 6-4 = 000b

Pixel (0,0) Pixel (1,0) Pixel (2,0) Pixel (3,0
Pixel (0,1) Pixel (1,1) Pixel (2,1) Pixel (3,1)
Pixel (0,2) Pixel (1,2) Pixel (2,2) Pixel (3,2)
Pixel (0,3) Pixel (1,3) Pixel (2,3) Pixel (3,3)
Table 14-3: RGB 8:8:8 Input Format 1
DB17 | DB16 | DB15 | DB14 | DB13 | DB12 | DB11 | DB10 | DB9 | DB8 | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO
1 — — | Gpo’ | Goo’ | oo’ | Goo' | oo’ | oo’ | Goo' | oo’ | Boo’ | Boo’® | Boo® | Boo® | Boo® | Boo? | Boo' | Boo’
- ey G =@ || Beaal || Brs® | Baa® | Bea® | Bral | Baa | Bea || Bas? | Raad | Baa® || Ras® | Read | Baa | Raa | &
(1,0) (1,0) (1,0) (1,0) (1,0) (1,0) (1,0) (1,0) (0,0) (0,0) (0,0) (0,0) (0,0) (0,0) (0,0) (0,0)
3| — | — |Rwo’ |Rwo’ | Ruo’ [ Ruo' [ Ruo® | Ruo® | Ruo' | Ruo’ | Guo’ | Guo® | Guo® | Guo' | Guo® | Guo® | Gug' | Guo’
— — |Gy | Gon® | Gon® | Gon* | Gon® | G’ | Goy' | S’ | Bos” | Bon® | Bon® | Bon® | Bon® | Bon® | Boy' | By’
- — | Bay’ | Ban® [ Bu® | Ban* | Ban® | Bus® | Ban' | Bun’ | Row’ | Ron® | Rey® | Ron® | Roen® | Rom® | Ron' | Roa
— — | Ran” | Ran® | Ran® | Ran* | Ran® [ Ra® [ R’ | R’ | Ga’ | Gaa® | Gan® | Gan' | Gan’ | Gen? | o' | G’
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14.5.2 RGB 8:8:8 Format 2

RGB 8:8:8: REG[0400h] bits 2-0 = 010b, Format 2: REG[0400h] bits 6-4 = 001b

Pixel (0,0) Pixel (1,0) Pixel (2,0) Pixel (3,0)
Pixel (0,1) Pixel (1,1) Pixel (2,1) Pixel (3,1)
Pixel (0,2) Pixel (1,2) Pixel (2,2) Pixel (3,2)
Pixel (0,3) Pixel (1,3) Pixel (2,3) Pixel (3,3)
Table 14-4: RGB 8:8:8 Input Format 2
DB17 | DB16 | DB15 | DB14 | DB13 | DB12 | DB11 | DB10 | DB9 | DB8 | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO
1 = — | Boo’ | Boo® | Boo’ | Beo' | Beo® | Beo’ | Beo' | Boo’ | — — — - — — - —
2| — — | Roo’ | Roo’ | Roo’® | Roo’ [ R’ | Reo’® | Reo' | Reo’ | S0o) | S0o’ | Goo’ | S0o’ | Goo® | Goo’ | Goo' | Goo®
3| — — |Buo’ | Buo® | Buo® | Buo' | Buo® | Buo® | Buo' | Bro’ | — - - — - - — -
4 R0’ | Rao’ | Ruo’ | Rao* | Ruo® | Rao® | Ruo' | Ruo’ | G’ | Gro’ | Gu0® | Guo’ | G10® | Guo’ | Guo' | Guo
— — | Boy’ | By’ | By’ | Bea' | Bea® | Bes’® | Boen' | Bos’ | — — — - — — - —
— | — |Ron" | Ron’ | Ron’ | Ron' [ Ron® | Rea® | Rea' | Rea’ | Sen | S’ | Gos’ | Sen' | Gos® | Gos’ | Gon' | Gon’
— — | B’ | Bun® | Bun® | Baa' | Ban® | B’ | Ban' [ Ban’ | — — — - — — - —
Ran” | Ran® | Ran® | Ran* | Ran® | Ran® | R’ | R’ | Gan’ | Gan® [ Ge® | Ga' | G’ | Gan® | Ga' | e’
14.5.3 RGB 8:8:8 Format 3
RGB 8:8:8: REG[0400h] bits 2-0 = 010b, Format 3: REG[0400h] bits 6-4 = 010b
Pixel (0,0) Pixel (1,0) Pixel (2,0) Pixel (3,0)
Pixel (0,1) Pixel (1,1) Pixel (2,1) Pixel (3,1)
Pixel (0,2) Pixel (1,2) Pixel (2,2) Pixel (3,2)
Pixel (0,3) Pixel (1,3) Pixel (2,3) Pixel (3,3)
Table 14-5: RGB 8:8:8 Input Format 3
DB17 | DB16 | DB15 | DB14 | DB13 | DB12 | DB11 | DB10 | DB9 | DB8 | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO
1] — — | Roo’ | Roo’ | Roo’ | Roo® | Roo® | Reo® | Reo' | Reo’ | G’ | Geo® | Goo® | Goo' | Goo’ | Goo’ | Goo' | Goo’
— — | Boo’ | Boo® | Boo® | Boo' | Boo® | Boo’ | Boo' | Boo’ | Ruo’ | Rao’ | Rao® | Rao® | Rao® | Ruo? | Rao' | Rao’
3| — — | G0’ | Guo® | Gu0° | Guo' | Guo® | Guo® | Guo' | Guo’ | Buo’ | Buo® | Buo® | Buo® | Buo® | Buo® | Buo' | Buo’
— — | Ron" | Ron’ | Ro® | Ro' [ Ron® | Rea® | Rea' | Rea’ | Ses” | S’ | Ges’ | Gen' | Gos® | Gosf | Gon' | Gon’
— — | Boy’ | Bo® | By’ | Bea' | Ben® | Bes® | Bon' | B’ | Ran” | Ran’ | Ry’ | Ran® | Ran® | Ran® | Ran' | R’
- — | Gun" | Gan® | G’ | G [ G’ [ Gan® [ Ga' | S’ | Ba” | Ban® | Baw® | Bun®* | Bun® | Bun® | Buy' | By’
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14.5.4 RGB 8:8:8 Format 4

RGB 8:8:8: REG[0400h] bits 2-0 = 010b, Format 4: REG[0400h] bits 6-4 = 011b

Pixel (0,0) Pixel (1,0) Pixel (2,0) Pixel (3,0)
Pixel (0,1) Pixel (1,1) Pixel (2,1) Pixel (3,1)
Pixel (0,2) Pixel (1,2) Pixel (2,2) Pixel (3,2)
Pixel (0,3) Pixel (1,3) Pixel (2,3) Pixel (3,3)
Table 14-6: RGB 8:8:8 Input Format 4
DB17 | DB16 | DB15 | DB14 | DB13 | DB12 | DB11 | DB10 | DB9 | DB8 | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO
11 = - - — - - — — - — | Roo’ | Roo’ | Roo® | Roo* | Roo® | Reo’ | Reo' | Roo
2| — — | Gpo’ | G0o’ | Goo’ | Goo* | G0’ | G0’ | G0o' | G009’ | Boo’ | Buo’ | Buo® | Buo® | Boo® | Buo® | Boo' | Boo’
3| — — — - — — - - — — | Rao’ | Rao® | Ruo® | Ruo' | Rao® | Ruo® | Rug' | Rug
4 G’ | G10° | G0’ | Guo' | G100’ | Guo’ | G1o' | Guo’ | Buo' | Buo® | Buo® [ Buo® | Buo® | Buo’ | Bug' | Buo’®
— - - — - - — — - — | Ron’ | Ron® | Ron® | Ron?* | Ron® | Ren® | Roy' | Roa’
— | — |Gen" | Gon® | Gon’® | Gon* | Gon® | Gon® | Gy | G’ | Boy” | B’ | Bon® | Bon® | Bon® | Bon® | Boy' | Boy’
— - - — - - — — - — | Ran” | Ran® | Ran® | Ran* | Ran® | Ran® | Ray' | R’
G’ | G’ [ G’ | Gt | G’ | G’ | Gan' | Gen’ | Baw” | Ban® | Bun® | Baa® | Ban® | Baa® [ Baa' | Bas’
14.5.5 RGB 6:6:6 Format 1
:6:6: its 2-0 = , Format 1: its 6-4 =
RGB 6:6:6: REG[0400h] bits 2-0 = 001b, F t 1: REG[0400h] bits 6-4 = 000b
Pixel (0,0) Pixel (1,0) Pixel (2,0) Pixel (3,0)
Pixel (0,1) Pixel (1,1) Pixel (2,1) Pixel (3,1)
Pixel (0,2) Pixel (1,2) Pixel (2,2) Pixel (3,2)
Pixel (0,3) Pixel (1,3) Pixel (2,3) Pixel (3,3)
Table 14-7: RGB 6:6:6 Input Format 1
DB17 | DB16 | DB15 | DB14 | DB13 | DB12 | DB11 | DB10 | DB9 | DB8 | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO
1 — — | Gpo’ | Goo' | G0o® | Goo’ | Goo' | Goo’| — — | Boo’ | Boo' | Boo® | Boo® | Boo' | Beo® | — —
2| — — | Buo’ | Buo' | Buo® | Buo’ | Buo' | Bao’| — — | Roo’ | Roo! | Roo® | Roo? | Roo' | Reo® | — —
3| — — | Ruo’ | Ruo* | Ruo® | Ruo® | Rug' | Ruo’ | — — | G00° | Guo' | Guo® | Guo® | Guo' | Guo’ | — —
— — |G’ | Gon* | Gon’ | Gon’ | Goy' | Gea’ | — — | By’ | Bon' | Bon® | Boy® | Bey' | Bean’ | — -
— — | B’ | Ban* | Ban® | B’ [ Ban' [ Ban’ | — — | Ron’ | Ron* | Ron® | Ron® | Roa' | Rea’ | — -
- — | Ran® | Ran* | Ran® | Ran® [ Ra' [ R’ | — — |Ga° | Gan* | Gan® | Gan® | Gan' | Gan’ | — -
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14.5.6 RGB 6:6:6 Format 2

RGB 6:6:6: REG[0400h] bits 2-0 = 001b, Format 2: REG[0400h] bits 6-4 = 001b

Pixel (0,0) Pixel (1,0) Pixel (2,0) Pixel (3,0)
Pixel (0,1) Pixel (1,1) Pixel (2,1) Pixel (3,1)
Pixel (0,2) Pixel (1,2) Pixel (2,2) Pixel (3,2)
Pixel (0,3) Pixel (1,3) Pixel (2,3) Pixel (3,3)
Table 14-8: RGB 6:6:6 Input Format 2
DB17 | DB16 | DB15 | DB14 | DB13 | DB12 | DB11 | DB10 | DB9 | DB8 | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO
1 = — | B0’ | Boo® | Beo® | Boo’ | Boo' | Boo’ | — — - — — - — — - —
2| — | — |R Roo? | R Roo? [ Root | Roa®| — | — |G Goot | Goo® | Goo? | Goan' | Goo’| — | —
(0,0) (0,0) (0,0) (0,0) (0,0) (0,0) (0,0) (0,0) (0,0) (0,0) (0,0) (0,0)
3| — — |Buo’ | Buo' | Buo® | Buo® | Buo' | Buo’ | — - — - - — - - — -
4 Rio’ | Rao? | Ruo® | Ruo® | Ruo' | Rao’ G’ | G10* | G’ | G1o® | Guo' | Gao
— — | Bo’ | Boy' | Bey® | Bes® | Boy' | Bos’ | — — - — — - — — - —
— — | Ron’ | Ron* | Ron® | Rea® | Rea' | Rea’ | — — | Go1’ | Gon* | Gon® | Gon® | Gon' | G’ | — —
— — |Bun’ | Bay' | Ban® | Ban® | Ban' | Bas® | — — - — — - — — - —
Ra»® | Ron® | Ran® | Ra® | Ran' | R’ Ga,n® | Gan* | Gan® | Gan® | Ga' | Gaa’
14.5.7 RGB 6:6:6 Format 3
RGB 6:6:6: REG[0400h] bits 2-0 = 001b, Format 3: REG[0400h] bits 6-4 = 010b
Pixel (0,0) Pixel (1,0) Pixel (2,0) Pixel (3,0)
Pixel (0,1) Pixel (1,1) Pixel (2,1) Pixel (3,1)
Pixel (0,2) Pixel (1,2) Pixel (2,2) Pixel (3,2)
Pixel (0,3) Pixel (1,3) Pixel (2,3) Pixel (3,3)
Table 14-9: RGB 6:6:6 Input Format 3
DB17 | DB16 | DB15 | DB14 | DB13 | DB12 | DB11 | DB10 | DB9 | DB8 | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO
1] — — | Roo’ | Roo’ | Roo® | Roo’ | Roo' | Reo’ | — — | Gpo® | Goo' | oo’ | Goo’ | Goo' | Goo’| — —
— — | Boo’ | Boo' | Boo® | Boo’ | Boo' | Boo’| — — | Ruo’ | Ruo’ | Ruo® | Rao® | Rao' | Rao’ | — —
3| — — | G0’ | Guo' | Guo® | Guo® | Guo' | Guo® | — — |Buo’ | Buo' | Buo® | Buo® | Buo' | Buo’| — —
— — | Ron’ | Ron* | Ron® | Rea® | Rea' | Rea’ | — — | G0’ | Gon* | Gon’ | Gon’ | Gon' | G’ | — —
— — | Bo1’ | Boy' | Ben® | Boes® | Bon' | Bon® | — — | Ra® | Ran* | Ran® | Ran® [ Ren' [ R’ | — —
— — | Gun® | Gan*| Gun® | Gan® [ Ga' | Gaa’ | — — 1B’ | Ban* | Bun® | Ban® [ B! [ Ban’ | — —
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14.5.8 RGB 6:6:6 Format 4

RGB 6:6:6: REG[0400h] bits 2-0 = 001b, Format 4: REG[0400h] bits 6-4 = 011b

Pixel (0,0) Pixel (1,0) Pixel (2,0) Pixel (3,0)
Pixel (0,1) Pixel (1,1) Pixel (2,1) Pixel (3,1)
Pixel (0,2) Pixel (1,2) Pixel (2,2) Pixel (3,2)
Pixel (0,3) Pixel (1,3) Pixel (2,3) Pixel (3,3)
Table 14-10: RGB 6:6:6 Input Format 4
DB17 | DB16 | DB15 | DB14 | DB13 | DB12 | DB11 | DB10 | DB9 | DB8 | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO
11 = - - — - - — — - — | Roo’ | Roo? | Roo’® | Roo® | Roo' | Roo’ | — -
2| — — | G0’ | Goo® | Goo® | Goo® | Goo' | G’ | — — | Bwo’ | Boo* | Boo® | Boo® | Boo' | Beo® | — -
3| — — — - — — - - — — | Ruo’ | Ruo* | Ruo® | Ruo® | Rao' | Rao - —
4 Guo° | G190’ | G0’ | Guo’ | G0’ | Guo’ Buo’ | Buo* | Buo® | Buo® | Buo' | Bro
— - - — - - — — - — | Ron’ | Ron* | Ron® | Ron® | Roa' | Roa’ | — -
— — |G’ | Gon* | Gon® | Gon® | Goy' | Gea’ | — — | By’ | Bon' | Bon® | Boy® | Bey' | Bea’ | — -
— - - — - - — — - — | Ran® | Ran* | Ran® | Ran® | Ra' | Raa’ | — -
Ga,n® | Gt [ G’ | Gan® | Gay' | Gay’ B’ | Ban* | Bun® | Bun® | Buy' | B’
14.5.9 RGB 6:6:6 Format 5
RGB 6:6:6: REG[0400h] bits 2-0 = 001b, Format 5: REG[0400h] bits 6-4 = 100b.
Pixel (0,0) Pixel (1,0) Pixel (2,0) Pixel (3,0)
Pixel (0,1) Pixel (1,1) Pixel (2,1) Pixel (3,1)
Pixel (0,2) Pixel (1,2) Pixel (2,2) Pixel (3,2)
Pixel (0,3) Pixel (1,3) Pixel (2,3) Pixel (3,3)
Table 14-11: RGB 6:6:6 Input Format 5
DB17 | DB16 | DB15 | DB14 | DB13 | DB12 | DB11 | DB10 | DB9 | DB8 | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO
1] Roo’ | Roo’ | Roo’ | Roo’ | Roo' | Roo’ | Goo® | Goo' | Goo® | oo’ | Goo' | G0’ | Beo’ | Beo' | Boo® | Boo’ | Buo' | Boo®
2| Ruo® | Ruo' | Ruo® [ Ruo® | Rug' | Ruo’ | Guo’ | Guo' | Guo’ | Geo’ | Goo' | Guo’ | Buo® | Buo' | Buo® | Buo® | Buo' | Buo’
3| Reo’ | Reo' | Reo’ | Reo’ | Reo' | Reo’ | Geo® | Geo’ | Geo’ | Geo’ | Geo' | Geo’ | Beo’ | Beo' | Beo® | Beo’ | Beo' | Beo’®
4| Reo’ | Reo' | Reo® | Reo’ | Reo' | Reo’ | Geo’ | Seo’ | Seo’ | Geo’ | Seo' | Geo’ | Beo® | Beo' | Beo® | Beo® | Beo' | Beo’
Ro1° | Ron* | Ron® | Ros’ | Ron' | Ron® | Gon® | Gon* | Gon® | Gon’ | Gon' | G’ | Bes® | Bon® | Bosy® | Bon’ | Bon' | Bon®
R | Ran® | Ran® | Ra’ | Ran' | Ran® | Gan® | Gan* | Gan® | Gan® | Gan' | Gen® | Ban® | Ban® | Ban® | Bu® | Ban' | Ban®
Rz 12 [ Bony | Ron | RoyZ | Rt [ Ron® | Gay® | Geon? | Gen® | G2 [ Gon! | Geonl [ Bogy | Beyt [ Baxn® | B B! | B)®
(2,1) (2,1) 2,1) 2,1) (2,1) 2,1) (2,1) 2,1) 2,1) (2,1) 2,1) 2,1) 2,1) (2,1) 2,1) 2,1) (2,1) 2,1)
Re1’ | Ren’ | Ren® | Ret’ | Ren' | Ren’ | Gen® | Gen® | Gen’ | Gen’ | Gen' | Gen’ | Bey® | Bey' | Bey® | Bey’ | Ben' | Ban®
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14.5.10 RGB 6:6:6 to RGB 8:8:8 Conversion

RGB 6:6:6 input data is expanded to RGB 8:8:8 before it is stored in memory. The
following conversion method is used.

Table 14-12: RGB 6:6:6 to RGB 8:8:8 Conversion

RGB 6:6:6 (Input) - RGB 8:8:8 (Memory)
R5 R4 R3 R2 R1 RO | — R5 R4 R3 R2 R1 RO R5 R4
G5 G4 G3 G2 G1 Go | = | a5 G4 G3 G2 G1 GO G5 G4
B5 B4 B3 B2 B1 BO - B5 B4 B3 B2 B1 BO B5 B4
14.5.11 RGB 5:6:5
RGB 5:6:5: REG[0400h] bits 2-0 = 000b
Pixel (0,0) Pixel (1,0) Pixel (2,0) Pixel (3,0)
Pixel (0,1) Pixel (1,1) Pixel (2,1) Pixel (3,1)
Pixel (0,2) Pixel (1,2) Pixel (2,2) Pixel (3,2)
Pixel (0,3) Pixel (1,3) Pixel (2,3) Pixel (3,3)
Table 14-13: RGB 5:6:5 Input Format
DB17 | DB16 | DB15 | DB14 | DB13 | DB12 | DB11 | DB10 | DB9 | DB8 | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO
1 — — | Roo’ | Roo’® | Roo® | Roo' | Reo’ | 800’ | Goo’ | oo’ | G’ | Goa' | Geo’ | Beo® | Boo® | Beo? | Boo' | Boo’
2| — — | Rao* | Ruo® | Ruo? | Ruo' | Ruo’ | Guo’ | Guo | 6o’ | Guo’ | Gro' | 6o’ | Buo? | Buo® | Buo® | Buo' | Buo’
3| — — | Reo’ | Reo® | Reo’ | Reo' | Reo’ | Geo’ | Seo’ | Geo’ | Seo’ | Geo' | Geo’ | Beo' | Beo® | Beo’ | Beo' | Beo®
4 69" | Reo’ | Reo® | Reo' | Reo’ | Geo’ | a0’ | Geo’ | Geo” | Geo' | Geo’ | Beo' | Bao® | Beo® | Beo' | Beo’
— — | Ron* | Ron® | Ron® | Roa' [ Roa’ | G’ | S | Sen® | Ses® | Sen' | Gen’ | Bon® | Bon® | Bon® | Bey' | Boy’
- — | Ran* | Ran® | Ran® | Ran' [ R’ | Ga® | G’ | S’ | San® | Gan' | Gan’ | Ban®* | Ban® | Bun® | Buy' | Buy’
— — | Ren* | Ren® | Res® | Ren' | Ren’ | Gen’ | Gen' | Gen® | Gen’ | Gen' | Gen’ | Ben? | Bes® | Be® | Ben' | Bed)’
Ran* | Ra1® | Ran an' | Ran’ | Gei® | Gaay' | Gen® | Gan? | Gary' | Gei' | Ben' | Bey® | Beay? | Beay' | Bea)®
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14.5.12 YUV 4:2:2 Format 1

YUYV 4:2:2: REG[0400h] bits 2-0 = 100b, Format 1: REG[0400h] bits 6-4 = 000b

Pixel (0,0) Pixel (1,0) Pixel (2,0) Pixel (3,0)
Pixel (0,1) Pixel (1,1) Pixel (2,1) Pixel (3,1)
Pixel (0,2) Pixel (1,2) Pixel (2,2) Pixel (3,2)
Pixel (0,3) Pixel (1,3) Pixel (2,3) Pixel (3,3)
Table 14-14: YUV 4:2:2 Input Format 1
DB17 | DB16 | DB15 | DB14 | DB13 | DB12 | DB11 | DB10 | DB9 | DB8 | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO
11 = — | Yo' | Y00° | Y09 | Y0o' | Y00 | Y00 | Yo' | Yoo’ | Yoo | Yoo’ | Yoo’ | Yoo | Yoo’ | Yoo’ | Yoo | Yoo’
2| — — | Yao' | Ya0® | Ya9® | Yao' | Yuo® | Yoo | Yo' | Yoo’ | Veo' | Veo® | Veo® | Veo* | Veo® | Veo® | Vo' | Vieo”
3| — — | Yeo' | Yeo® | Yeo® | Yeo' | Yeo® | Yeo® | Yeo' | Yeo' | Yeo | Yeo’ | Yeo’ | Yeo' | Yeo® | Yeo’ | Yeo' | Yeo'®
4 Y0 | Y60° | Yeo® | Yeo' | Yeo® | Yeo’ | Yeo' | Yeo' | Veo' | Veo® | Veo® | Veo! | Veo® | Veo® | Veo' | Veo'
- — | Yo' | Yo® | Yo® | Yo' | Yen® | Yes® | Yen' | Yo’ | Yesn” | Yesn® | Yes® | Yo' | Yon® [ Yo’ | Yon' | Yo’
— | = [ Yan" [ Yan® | Yan® | Yao' | Yan® | Yo' | Yo' | Yo | Ve | Ven® | Von® | Vet | Ven® | Ven? | Vien' | Vies”
— — | Yen' | Yea® | Yen® | Yent | Yen® | Yen? | Yen'' | Yen® | Yen” | Ye® | Yes® | Yey* | Yen® | Yen? | Yes?t | Yen®
Y | Yen® | Yen® | Yen' | Yen® | Yen? | Yen' | Yen® | Ven' | Ve’ | Ves® | Vesn' | Ven® | Ve’ | Ven' | Ve’
14.5.13 YUV 4:2:2 Format 2
YUYV 4:2:2: REG[0400h] bits 2-0 = 100b, Format 2: REG[0400h] bits 6-4 = 001b
Pixel (0,0) Pixel (1,0) Pixel (2,0) Pixel (3,0)
Pixel (0,1) Pixel (1,1) Pixel (2,1) Pixel (3,1)
Pixel (0,2) Pixel (1,2) Pixel (2,2) Pixel (3,2)
Pixel (0,3) Pixel (1,3) Pixel (2,3) Pixel (3,3)
Table 14-15: YUV 4:2:2 Input Format 2
DB17 | DB16 | DB15 | DB14 | DB13 | DB12 | DB11 | DB10 | DB9 | DB8 | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO
11 = — | Y00 | Y00° | Y00° | Y00 | Y00’ | Yo’ | Yo' | Yoo’ | Yoo | Yoo’ | Yoo’ | Yo' | Yoo® | Yeo? | Yoo | Yoo’
2| — — | Vo' | V0o® | Veo® | Voo | Veo® | Voo | Voo | Voo’ | Yoo | Yao® | Yao® | Yao! | Yao® | Yao? | Yao' | Yo
3| — — | Yeo' | Yeo® | Yeo® | Yeo! | Yeo® | Yeo® | Yeo' | Yeo' | Yeo' | Yeo® | Yeo® | Yeo' | Yeo® | Yeo’ | Yeo' | Yeo
4 Veo' | Veo' | Veo® | Veo' | Veo® | Veo® | Veo' | Veo® | Yeo' | Yeo' | Yeo | Yeo' | Yeo' | Yeo’ | Yeo' | Yeo
- — | Yon" | Yo’ | Yo® | Yo | Yo’ | Yo | Yo' | Ve | Yo' | Yo’ | Yon® | Yo' | Yon® | Yo | You' | Yoo
- — | Vo' | Ven® | Ven® | Vo' | Ven® | Ven® | Ven' | Ve’ | Yo' | Yan® | Yan® | Yo' | Ya® | Yan® | Yan' | Ya
— — Y’ | Yen® | Yea® | Yen® | Yen® | Yen? | Yen® | Yeal | Yo | Yed® | Yen® | Yeo' | Yen® | Yen?? | Yen' | Yo
Ves' | Ve’ | Ven® | Ven' | Ven® | Ve | Ve | Ven® | Yen' | Yen® | Yen® | Yen' | Yen® | Yen® | Yen' | Yen
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14.5.14 YUV 4:2:0 Format 1

YUV 4:2:0: REG[0400h] bits 2-0 = 110b, Format 1: REG[0400h] bits 6-4 = 000b

Pixel (0,0) Pixel (1,0) Pixel (2,0) Pixel (3,0)

Pixel (0,1) Pixel (1,1) Pixel (2,1) Pixel (3,1)

Pixel (0,2) Pixel (1,2) Pixel (2,2) Pixel (3,2)

Pixel (0,3) Pixel (1,3) Pixel (2,3) Pixel (3,3)

Table 14-16: YUV 4.:2:0 Input Format 1
DB17 | DB16 | DB15 | DB14 | DB13 | DB12 | DB11 | DB10 | DB9 | DB8 | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO
1 = — | Y00 | Y00° | Y09 | Y0o' | Y00 | Yoo | Yoo' | Y00’ | Yoo | Yoo’ | Yoo’ | Yoo | Yoo’ | Yoo’ | Yoo' | Yoo’
2| — — | Yao' | Ya0® | Ya9® | Yo' | Yo’ | Yoo’ | Yoo | Yoo’ | Veo' | Veo® | Veo® | Veo! | Veo® | Vo’ | Ve | Vieo”
3| — — | Yeo' | Yeo® | Yeo® | Yeo' | Yeo® | Yeo | Yeo' | Yeo' | Yeo | Yeo’ | Yeo® | Yeo' | Yeo® | Yeo’ | Yeo' | Yeo'
4 Ye0' | Yeo® | Yeo’ | Yeo! | Yeo® | Yeo® | Yeo' | Yo | Veo' | Veo’ | Veo® | Veo' | Veo® | Veo’ | Veo' | Vieo’
- — [ Yan" | Yan® | Yan© | Yo' [ Yo' | Yo' | Yo' | Yo | Yo | Yon® | Yo® | Yot | Yen® | Ye? | Yen' | Yes’
— | = Yen | Yen® | Yen® | Yen' | Yen® | Yen' | Yen' | Yen® | Yen' | Yen® | Yen® | Yen* | Yen® | Yen? | Yen' | Yes®
14.5.15 YUV 4:2:0 Format 2
YUV 4:2:0: REG[0400h] bits 2-0 = 110b, Format 2: REG[0400h] bits 6-4 = 001b

Pixel (0,0) Pixel (1,0) Pixel (2,0) Pixel (3,0)

Pixel (0,7) Pixel (1,7) Pixel (2,1) Pixel (3,1)

Pixel (0,2) Pixel (1,2) Pixel (2,2) Pixel (3,2)

Pixel (0,3) Pixel (1,3) Pixel (2,3) Pixel (3,3)

Table 14-17: YUV 4:2:0 Input Format 2

DB17 | DB16 | DB15 | DB14 | DB13 | DB12 | DB11 | DB10 | DB9 | DB8 | DB7 | DB6 | DB5 | DB4 | DB3 | DB2 | DB1 | DBO
T = — | Y00' | Y00° | Y00’ | Yoo’ | Y00’ | Yoo’ | Yoo | Yoo’ | Yoo | Yeo® | Yoo’ | Yoo! | Yoo® | Yoo | Yeo' | Yoo’
2| — — Voo’ | Vo’ | Veo® | Veo' | Veo® | Voo’ | Voo | Voo’ | Yoo | Yool | Yao® | Yoo | Yao® | Yao® | Yao' | Yo
3| — — | Y20’ | Yeo0® | Yeo® | Yeo' | Yeo® | Yeo® | Yeo' | Yeo’ | Yeo' | Yeo® | Yeo® | Yeo! | Yeo® | Yeo? | Yeo' | Yeo]
4 Veo | Veo® | Veo’ | Veo' | Veo® | Veo’ | Veo' | Veo’ | Yeo' | Yeo® | Yeo® | Yeo! | Yeo® | Yeo® | Yeo' | Yeo'
- — Yo' | Yo® | Yen® | Yo' | Yoen® | Yo’ | Yo' | Yo | Yo' | Ya® | Yau® | Yan* | Yoo | Yaa? | Yo' | Yas®
— | = A Yen | Yol | You? | You* | Yond | Yon? | Yoot | Yol | Yan' | Yenl | Yan® | Y Vaad | Yas | Yast || Yeag®
2,1) 2,1) 2,1) 2,1) 2,1) 2,1) 2,1) (2,1) (3,1) (3,1) (3,1) (3,1) (3,1) (3,1) (3,1) 3,1)
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15 LCD and TV Interface

15.1 Overview

The S1D13774 supports up to two panels and can provide TV-Out signals for processing
via an external NTSC/PAL encoder. The LCD interface supports RGB, serial (RAM
integrated), and parallel (RAM integrated) interface panels.

The S1D13774 supports three possible combinations of panel interfaces. All modes have a
RGB interface panel as LCD1. LCD2 can be configured for either a serial interface, a
parallel interface that shares the data bus pins with LCDI1, or a parallel interface with data
bus pins different than LCD1. This setting is configured using the LCD Panel Interface
Select bits, REG[0104h] bits 1-0. The following table summarizes the possible panel
interface configurations.

Table 15-1: Panel Interface Modes

REG[0104h] bits 1-0 Mode LCD1 LCD2
00b Mode 1 Serial Interface (RAM Integrated)
Parallel Interface (RAM Integrated)
01b Mode 2 RGB Interface panel with Serial where the LCD1 data bus anql LCD2
data bus use the same pins
Command Interface
Parallel Interface (RAM Integrated)
10b Mode 3 where the LCD1 data bus and LCD2
data bus use different pins
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For each panel interface mode, the image data in memory can be displayed on LCD1,
LCD2, or sent to an external NTSC/PAL encoder using TV-Out. Additionally, the
S1D13774 can display on LCD1 and a TV simultaneously by showing the Main window
on LCDI1 and sending the PIP1/PIP2 image data to an external NTSC/PAL encoder. Note
that for simultaneous display there are some limitations due to the fact that not all windows

are sent to the same display output port. The following table summarizes the display output
port combinations.

Table 15-2: Display Output Port Combinations

LCD1 LCD2 TV-Out

LCD1 Active Transparency, Alpha Off Off

Main/PIP1/PIP2 Window,

Blend, LUT/Dither

LCD2 Active Off Transparency, Alpha Off

Main/PIP1/PIP2 Window,

Blend, LUT/Dither

TV-Out Active Off Off Transparency, Blend,

Main/PIP1/PIP2 Window,

LUT/Dither

LCD1 & TV-Out Active Main Window Off Transparency, Alpha

PIP1/PIP2 Window,

Blend, LUT/Dither

Note
Programming for the LCD or TV-Out interfaces requires the contents of the
LCD/TV-Out registers to updated according to a specific sequence. Example program-
ming flows which show when the registers should be updated are available in Section
13, “Register Updates” on page 340.

In each mode, the Host interface can access the LCDs and NTSC/PAL encoder (TV-Out)
directly. This is done using command accesses through the S1D13774 registers. These
accesses to the LCDs and NTSC/PAL encoder by the Host interface can be used at any time
as long as the display interface used doesn't forward it.
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15.2 Display Modes

The following figures show the display paths for each panel interface mode (see
REG[0104h] bits 1-0). For each panel interface mode, there are several possible display
output port options (see REG[0604h] bits 11-8). For more information on displaying image
data from memory, see Section 12, “Displaying Image Data from Memory” on page 293.

15.2.1 Mode 1

Case 1
LCD1 18 0r 24 - Display Update
PIP1 > Interface = » LCDL | (uamePipLE PRy
PIP2 » | Transparency RGB Interface Panel
LCD2 L . No Display Update
Memory O~ Interface » LCD2 play Up
Main Serial Interface Panel
NTSC/
TV-Out
O \?7 Interfal(J:e - PAL TV No Display Update
Encoder
Figure 15-1: Mode 1, Case 1 - LCDI Active (Main & PIPI & PIP2)
Case 2
PIP1 o— Leb1 18or24 > No Display Update
Interface LCD1
PIP2 TransparencyAQ\Qi RGB Interface Panel
LCD2 1 - Display Update
Memory Interface . » LCD2 (Main & PIP1 & PIP2)
Main Serial Interface Panel
NTSC/
TV-Out .
O %— Interface =~ »  PAL > TV No Display Update
Encoder
Figure 15-2: Mode 1, Case 2 - LCD2 Active (Main & PIP1 & PIP2)
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Case 3
PIP1 N o— Lcbl 180r 24 > No Display Update
> Interface ’ > LCD1 Py -p
PIP2 » Transparency RGB Interface Panel
LCD2 1 R :
Memory O— Interface . » LCD2 No Display Update
Main Serial Interface Panel
NTSC/ .
o TV-Out 8 . o » Display Update
Interface > PAL > v (Mair? & glplp& PIP2)
Encoder
Figure 15-3: Mode 1, Case 3 - TV Active (Main & PIPI & PIP2)
Case 4
PIP1 LCD1 18or 24 . Display Update
Interface » LCDL (Main)
PIP2 » Transparency RGB Interface Panel
LCD2 1 ;
O—p » No Display Update
Memory Interface ’ LCD2 'spiay Lp
Main Serial Interface Panel
\ NTSC/ .
TV-Out 8 o - Display Update
Interface > PAL = v (EIP])./ & Pepz)
Encoder

Figure 15-4: Mode 1, Case 4 - LCDI Active (Main) and TV Active (PIP1 & PIP2)

Other (Direct Host Access)
REG[0108h] ~ REG[0110h] 16 .| LCD1 1 . Command Write
| Interface i > LCcD1
Command: Serial Interface
Host REG[0108h] ~ REG[0110h] 16 .| LCD2 1 R C_ommand Write
Interface | Interface > LCD2 Display Update
Serial Interface Panel
REG[0228h] 1, o Tv-out || 5 NI if’ » 1y | Command
"l Interface d d Write/Read
Encoder
(S1D13771)
Figure 15-5: Mode 1, Direct Host Access - LCD2 Active
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15.2.2 Mode 2

Case 1
HSYNC/VSYNC o
180r 24 <4 Display Update
PIP1 > = LCD1 (Mair?& F)’,IPlp& PIP2)
LCDY/
PIP2 q Transparency LCD2 RGB Interface Panel
Interface
cs2 » LCD2 No Display Update
Memory
Main Parallel Interface Panel
A TV-Out s NTSC/
O Interface » PAL > TV No Display Update
Encoder
Figure 15-6: Mode 2, Case 1 - LCD1 Active (Main & PIP1 & PIP2)
Case 2
HSYNC/VSYNC o
PIP1 180r 24 LCD1 No Display Update
LCD1/
PIP2 Transparency LCD2 RGB Interface Panel
Interface
cs2 EE— Display Update
p LCD2 | (Main&PIP1&PIP2)
Memory
M Parallel Interface Panel
AN g NTSC/
O IIt\e/:r%éte 8~ »  PAL > TV No Display Update
Encoder
Figure 15-7: Mode 2, Case 2 - LCD2 Active (Main & PIP1 & PIP2)
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Case 3
HSYNC/VSYNC o
L
PIP1 . 18or 24 LCD1 No Display Update
LCD1/
PIP2 Transparency. LCD2 RGB Interface Panel
Interface
b
Cs2 » LCD2 No Display Update
Memory p >
Main Parallel Interface Panel
NTSC/
e TV-Out 8 . o » Display Update
Interface > PAL = v (Mair? & glPlp& PIP2)
Encoder
Figure 15-8: Mode 2, Case 3 - TV Active (Main & PIPI & PIP2)
Case 4
HSYNC/VSYNC o )
PIP1 180r 24 ¢ LCD1 Dlspla(%aLiig)date
LCDY/
PIP2 » Transparency |_Cr|f32 RGB Interface Panel
Interface
O—p cs2 » LCD2 No Display Update
Memory g
Main Parallel Interface Panel
NTSC/
O TV-Out 8 . o . Display Update
Interface > PAL g v (PpIP])./ & PFI)PZ)
Encoder

Figure 15-9: Mode 2, Case 4 - LCDI Active (Main) and TV Active (PIP1 & PIP2)

Other (Direct Host Access)

REG[0108h] ~ REG[0110h]

16

v

»
»

LCD1

Command Write

LCD1/
LCD2 Command: Serial Interface
Interface .
Host REG[0108h] ~ REG[0110h] 6, o 16 o Lopy | Command Write
Interface > > Display Update
Parallel Interface Panel
REG[0228h] 6, | Tvout| | s, o N'I EE’ » g, | Command
"l Interface d d Write/Read
Encoder
(S1D13771)
Figure 15-10: Mode 2, Direct Host Access - LCD2 Active
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15.2.3 Mode 3

Case 1
LCD1 18 or 24 - Display Update
PIP1 Interface o ’ e LCD1 (Mair?& Fy’“:’lp& PIP2)
PIP2 » Transparency RGB Interface Panel
LCD2 8 . No Display Update
Memory O Interface » LCD2 play Up
Main Parallel Interface Panel
NTSC/
TV-Out 8, o o i
O \>— Interface » PAL > TV No Display Update
Encoder
Figure 15-11: Mode 3, Case 1 - LCD1 Active (Main & PIP1 & PIP2)
Case 2
PIP1 o— Lcbl 180r24 > No Display Update
Interface » LCDb1 pay P
PIP2 R Transparency;’\@f RGB Interface Panel
LCD2 8 . Display Update
Memory Interface » LCD2 (Main & PIP1 & PIP2)
Main Parallel Interface Panel
\ NTSC/
TV-Out 8 , o o .
O Interface » PAL > TV No Display Update
Encoder
Figure 15-12: Mode 3, Case 2 - LCD2 Active (Main & PIP1 & PIP2)
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Case 3
PIP1 - LCD1 180r 24 > No Display Update
Oo— Interface - » LCD1 play Up
PIP2 Transparency RGB Interface Panel
LCD2 8 ~ .
Memory Oo— Interface - » LCD2 No Display Update
Main Parallel Interface Panel
O—|—. TV-Out 8 o N,Iif / > TV Display Update
Interface d d (Main & PIP1 & PIP2)
Encoder
Figure 15-13: Mode 3, Case 3 - TV Active (Main & PIPI & PIP2)
Case 4
LCD1 180r 24 R Display Update
Interface ’ » LCD1 (Main)
RGB Interface Panel
LCD2 8 o .
Memory Interface » LCD2 No Display Update
Parallel Interface Panel
TV-out | | 5, | NTSC/ . Display Update
Interface > PAL v v (EIP])./ & Pepz)
Encoder

Figure 15-14: Mode 3, Case 4 - LCDI Active (Main) and TV Active (PIP1 & PIP2)

Other (Direct Host Access)
REG[0108h] ~ REG[0110h] 16, | LCD1 1 » LcDL | Command Write
Interface
Command: Serial Interface
Host REG[0108h] ~ REG[0110h] 16 .| LCD2 8 s LCD2 C_ommand Write
Interface | Interface / d Display Update
Parallel Interface Panel
TV NTSC/
REG[0228h] 6, o 8 o - Command
> Out > PAL > TV Write/Read
Interface Encoder
(S1D13771)
Figure 15-15: Mode 3, Direct Host Access - LCD2 Active
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15.3 LCD1 Data Formats

LCD1 is always configured for a RGB panel interface (see REG[0104h] bits 1-0). The data

format is determined by the data bus width as follows.

When REG[0104h] bit 5 = Ob, LCD1 is configured for an 18-bit interface and the
RGB 6:6:6 data format is used.
When REG[0104h] bit 5 = 1b, LCD1 is configured for a 24-bit interface and the RGB 8:8:8
data format is used.

Table 15-3: 18/24-bit RGB Interface Data Formats

Pin 18-bit 24-bit
FPDATO R’ R’
FPDAT1 RS RS
FPDAT2 RS RS
FPDAT3 G’ G’
FPDAT4 G G
FPDAT5 G® G®
FPDAT6 B’ B’
FPDAT7 B® B®
FPDAT8 B® B®
FPDAT9 R* R*
FPDAT10 R3 R3
FPDAT11 R? R?
FPDAT12 G* G*
FPDAT13 G3 G3
FPDAT14 G2 G2
FPDAT15 B* B*
FPDAT16 B3 B3
FPDAT17 B2 B2

FPDAT18 (GPIOPO) Low R!

FPDAT19 (GPIOP1) Low RO

FPDAT20 (GPIOP2) Low G’

FPDAT21 (GPIOP3) Low G°

FPDAT22 (GPIOP4) Low B!

FPDAT23 (GPIOP5) Low B

Note

FPDAT([18:23] are mapped on the GPIOP[0:5] pins. For detailed pin mapping, see Sec-

tion 4.6, “LCD and TV-out Interface Pin Mapping” on page 34.
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15.4 LCD2 Parallel Interface Data Formats

For LCD2 parallel interfaces (REG[0104h] bits 1-0 = 01b or 10b), the data format is
selected by the LCD2 Parallel Data Format bits, REG[018Ch] bits 3-0.

15.4.1 8-Bit Parallel (RGB 3:3:2) Data Format

When REG[018Ch] bits 3-0 = 0000b, an 8-bit parallel interface using the RGB 3:3:2 data
format is selected. This format uses 1 cycle per pixel.

Table 15-4: 8-bit Parallel (RGB 3:3:2) Data Format

Cycle Count 1 2 3 n+1
D7 Ro’ R’ R,’ R,’
D6 Ro® R+® R,® R.8
D5 Rg® R® RJ® Rp>
D4 Gy’ Gy’ Go’ G,’
D3 Gg® G,® G,° G.8
D2 Gg® Gy° Gy® G.®
D1 By’ = B,’ B,’
DO Bo® B® B,8 B8

15.4.2 8-Bit Parallel (RGB 4:4:4) Data Format

When REG[018Ch] bits 3-0 = 0001b, an 8-bit parallel interface using the RGB 4:4:4 data
format is selected. This format uses 3 cycles for every 2 pixels.

Table 15-5: 8-bit Parallel (RGB 4:4:4) Data Format

Cycle Count 1 2 3 3n+1 3n+2 3n+3

D7 Ro’ By’ Gy’ Ry’ B,/ Gny1’

D6 Fg® Bo® G, R,® B.® Gy 1®

D5 Ro® Bo® G® Rq> B,> Gny1®

D4 Ro* Bo* Gt Ry B,* Gnyt?

D3 Go’ R;/ B,/ G,/ Rnt1’ Bryt1’

D2 Go® RS B,® G.8 R 1® Bn.1®

D1 Go® R;® B,° G.> Rni1° Bpy1®

DO Go* R B,* G.* Rl B, 1*
Hardware Functional Specification S1D13774B02B
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15.4.3 8-Bit Parallel (RGB 5:6:5) Data Format

When REG[018Ch] bits 3-0 = 1xxxb, an 8-bit parallel interface using RGB 5:6:5 data
format is selected. This format uses 2 cycles per pixel.

Table 15-6: 8-bit Parallel (RGB 5:6:5) Data Format

Cycle Count 1 2 3n+1 3n+2
D7 Ry’ Go* R,/ G4
D6 Ro® Go® R.® G.3
D5 Rg® Go? R,> G,2
D4 Ro* Bo’ R, B,/
D3 Rg® Bo® R,2 B8
D2 Gy’ Bo® G,/ B.°
D1 Gg® Bo* Gp8 B,
DO Gg® Bo> G,> B,3

15.4.4 8-Bit Parallel (RGB 8:8:8) Data Format

When REG[018Ch] bits 3-0 = 0011b, an 8-bit parallel interface using RGB 8:8:8 data
format is selected. This format uses 3 cycles per pixel.

Table 15-7: 8-bit Parallel (RGB 8:8:8) Data Format

Cycle Count 1 2 2 3n+1 3n+2 3n+2
D7 Ro’ Gy’ By’ Ry’ G,’ B,’
D6 Rg® Gg® Bo® R.® Gp8 B.S
D5 Ro® Gg® Bo® Rn> G,® B,>
D4 Ro* Go* Bo* R, G4 By
D3 Ro® Gg® Bo® R,3 G2 B3
D2 Rg? Gg? Bo? Rn2 Gp2 B2
D1 Ro! Go' Bo' R, G,' B,'
DO Ry Go° B? R, G, B0
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15.4.5 16-Bit Parallel (RGB 4:4:4) Data Format

When REG[018Ch] bits 3-0 = 0101b, a 16-bit parallel interface using RGB 4:4:4 is
selected. This format uses 1 cycle per pixel.

Table 15-8: 16-bit Parallel (RGB 4:4:4) Data Format

Cycle Count 1 2 3 n+1
D15 Ry’ Ry’ R,/ R,/
D14 Ro® R® R,® R.8
D13 Rg® R® R,® R.>
D12 Ro* R* B R,
D11 Gy’ Gy’ Gy’ G,/
D10 Gg® G, G,°® G,®

D9 Gg® G® Gy° G.>
D8 Go* Gt Gyt G.*
D7 By’ B’ B,/ B,/
D6 Bo® B,® B,® B.®
D5 Bo® B,® B,® B,®
D4 Bo* B,* B,* B,*
D3 — — — —
D2 — — — —
D1 — — — —
DO — — — —
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15.4.6 16-Bit Parallel (RGB 5:6:5) Data Format

When REG[018Ch] bits 3-0 = 0110b, a 16-bit parallel interface using RGB 5:6:5 is
selected. This format uses 1 cycle per pixel.

Table 15-9: 16-bit Parallel (RGB 5:6:5) Data Format

Cycle Count 1 2 3 n+1
D15 Ry’ R’ R,/ R,’
D14 Ro® R,® R,® R,®
D13 Rg® R® R,5 R,>
D12 Ro* R R,* R,
D11 Ro® R% R,3 R,3
D10 Gy’ G,/ Gy’ G,’

D9 Gg® G;® G,® G.8
D8 Gg° G;° Gy® G,®
D7 Go* G4 G,* G4
D6 Gg® G3 G,°® G2
D5 G0? G¢? G,? G,2
D4 By’ B,’ B,/ By’
D3 Bo® B,® B,® B8
D2 Bg® B;® B,® B>
D1 Bo* B4 B,* B4
DO Bo® B,3 B,3 B,3
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15.4.7 16-Bit Parallel (RGB 8:8:8) Data Format

When REG[018Ch] bits 3-0 = 0010b, a 16-bit parallel interface using RGB 8:8:8 is
selected. This format uses 3 cycles for every 2 pixels.

Table 15-10: 16-bit Parallel (RGB 8:8:8) Data Format

Cycle Count 1 2 3 3n+1 3n+2 3n+3
D15 Ry’ By’ Gy’ R,/ B,/ Gt
D14 Fg® Bo® G, R,® B.® Gy 1®
D13 Ro® By® G® Rq> B,® Gny1®
D12 Ro* Bo* Gt Ry B,* Gnyt?
D11 Ro® By® G2 Ry2 B3 Gnyt®
D10 Ro? Bo? G2 Ry2 B,2 Gny1®
D9 Ro' Bo' Gy’ Ry By Gn+1
D8 R00 BOO G10 Rn0 BnO Gn+10
D7 Go’ Ry By’ e R’ Bnat’
D6 Go° R;° B,° Gp° Rn.1° B
D5 Go® R B;° G Rnet® Bnat®
D4 Go* R;* B,* Gp* Rn.1* Bn.1*
D3 G R;® B, G,° Rn.1 Bn1®
D2 G Ry B, Gp? Rn.1” By
D1 Go' Ry’ B, Cy Rt Bn1
DO Go’ R;° B,° Gy Rn+1 B
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15.4.8 18-Bit Parallel (RGB 6:6:6) Data Format

When REG[018Ch] bits 3-0 = 0111b, an 18-bit parallel interface using RGB 6:6:6 is
selected. This format uses 1 cycle per pixel.

Table 15-11: 18-bit Parallel (RGB 6:6:6) Data Format

Cycle Count 1 2 3 n+1
D17 Ro’ R’ R,’ R,’
D16 Ro® R,® R,® R,®
D15 Rg® R® R,5 R,>
D14 Ro* R R,* R,
D13 Rg® R® R,3 R,3
D12 Ro® R4? R,2 R,2
D11 Gy’ Gy’ Gy’ G,/
D10 Gg® G,® G,8 G,8

D9 Gg® G;® Gy° G,>
D8 Go* Gt Go* G*
D7 Gg® G2 G2 G.3
D6 Gg? G¢2 Gy? Gp2
D5 By’ B,/ B,’ B,’
D4 By B,® B,® B,®
D3 Bo® B,® B,® B,>
D2 Bo* B4 B,* B,*
D1 Bo® B3 B,3 B,3
DO Bo? B2 B,2 B,2
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15.4.9 24-Bit Parallel (RGB 8:8:8) Data Format

When REG[018Ch] bits 3-0 = 0100b, a 24-bit parallel interface using RGB 8:8:8 is
selected. This format uses 1 cycle per pixel.

Table 15-12: 24-bit Parallel (RGB 8:8:8) Data Format

Cycle Count 1 2 3 n+1
D23 Ry’ Ry’ R,/ R,/
D22 Ro® R® R,® R.8
D21 Rg® R® R,° R.>
D20 Ro* R* B R,
D19 Rg® R3 R,3 R.2
D18 Rg? R? R,? R,2
D17 Ro' R, R’ R,
D16 Rq° R{° Ry’ R,
D15 Gy’ Gy’ Gy’ G,/
D14 G G4° G.® Gp®
D13 Gg® G® Gy° G.>
D12 Go* Gt Gyt G.*
D11 Gg® G2 G,°® G2
D10 Gg? G2 Gy? G2

D9 Go' Gy’ Gy’ G,
D8 Gg° G;° G, G0
D7 By’ B’ B,/ B,/
D6 Bo® B,® B,® B.®
D5 Bo® B,® B,® B,®
D4 Bo* B,* B,* B,*
D3 Bo® B3 B> B3
D2 Bo? B2 B,? B,2
D1 Bo' B, B,' B,
DO Bo? B,° B,? B0
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15.5 LCD2 Serial Interface Data Formats

For LCD2 serial interfaces (REG[0104h] bits 1-0 = 00b), the data format is selected by
REG[0188h] bit 7 and the LCD2 Serial Data Format bits, REG[0188h] bits 3-2.

15.5.1 8-Bit Serial (RGB 3:3:2) Data Format

When REG[0188h] bit 7 =0b and REG[0188h] bits 3-2 = 00b, an 8-bit serial interface using
RGB 3:3:2 is selected.

Table 15-13: 8-bit Serial (RGB 3:3:2) Data Format

Cycle Count 1 2 3 n+1
D7 Ry’ R,’ R,’ Ry’
D6 Ro® R,® R,® RS
D5 Rg® R,° R,° Ry>
D4 Gy’ G,’ G,’ G,’
D3 Gg® G,° G,8 G.°
D2 Gy® G,° G,° G,>
D1 Bo’ B,’ B,’ B’
DO Bo® B,° B,® B.®

15.5.2 8-Bit Serial (RGB 4:4:4) Data Format

When REG[0188h] bit 7 =0b and REG[0188h] bits 3-2 = 01b, an 8-bit serial interface using
RGB 4:4:4 is selected.

Table 15-14: 8-bit Serial (RGB 4:4:4) Data Format

Cycle Count 1 2 3 3n+1 3n+2 3n+3

D7 Ry’ By’ G,’ Ry’ B,’ Gret’

D6 Rg® Bo® G,° RS B.® Gpes®

D5 Rg® Bo® G,° Rp> B,> Gnir®

D4 Ro* Bo* G* Ry B, Gper?

D3 Gy’ R,’ B,’ G’ R+’ Bre1’

D2 Gg® R B,° G0 Rpe1® Bp1®

D1 Gy’ R,° B,° Gy’ Rps1’ Brep®

DO Go* R,% B,* GA Rper? Bpes?
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15.5.3 16-Bit Serial (RGB 4:4:4) LSB unused Data Format

When REG[0188h] bit 7 = 1b and REG[0188h] bits 3-2 = 00b, a 16-bit serial interface using
RGB 4:4:4 LSB unused is selected.

Table 15-15: 16-bit Serial (RGB 4:4:4) LSB Un-used Data Format

Cycle Count 1 2 3 n
D15 Ro’ R,’ R,’ Ry’
D14 Ro® R R,® R,®
D13 Ro> R,° R,° Rp>
D12 Ry R,% R,* Ry
D11 Gy’ G,’ G,’ G,’
D10 Gg® G,° G,° G0
D9 Gy’ G,° G,° G,®
D8 Go* G,* G,* G.*
D7 By’ B,’ B,’ B,’
D6 Bo® B,® B,® B.®
D5 Bo° B,° B,° B>
D4 By B,* B,* B,*
D3 — — = —
D2 — — — —
D1 — — = —
DO — — — —
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15.5.4 16-Bit Serial (RGB 4:4:4) MSB unused Data Format

When REG[0188h] bit 7 = 1b and REG[0188h] bits 3-2 =01b, a 16-bit serial interface using

RGB 4:4:4 MSB unused is selected.

Table 15-16: 16-bit Serial (RGB 4:4:4) MSB Un-used Data Format

Cycle Count 1 2 3 n+1
D15 — — = =
D14 — — — —
D13 — — = =
D12 — — — —
D11 Ry’ R,’ R,’ Ry’
D10 Rg® R,® R,® Rp®

D9 Rg® R,° R,® R’
D8 Ro* R,* R, Ry
D7 Gy’ G,’ G,’ G,’
D6 Gg® G,° G,0 G.8
D5 Gy® G,° G,° G’
D4 Go* G* G,* G.A
D3 By’ B,’ B,’ B,’
D2 Bo® B,° B,S B.®
D1 Bo® B,° B,° B,>
DO Bo* B,* B,* B,
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15.5.5 16-Bit Serial (RGB 5:6:5) Data Format

When REG[0188h] bit 7 = 1b and REG[0188h] bits 3-2 = 10b, a 16-bit serial interface using
RGB 5:6:5 is selected.

Table 15-17: 16-bit Serial (RGB 5:6:5) Data Format

Cycle Count 1 2 3 n+1
D15 Ro’ Ry’ Ry’ R,’
D14 Ro® R,® R,% R,®
D13 Ro® R;° R,® Ry’
D12 Ry R4 R,* Ry
D11 Ro® R;3 R,3 Ry3
D10 Gy’ G,’ G,’ G,’

D9 Gg® G,° G0 G.8
D8 Gy® G,° G,° G,°
D7 Go* G* G4 G.A
D6 Gg® G,3 G,° G2
D5 Gg? G2 G2 G,2
D4 Bo’ B,’ B,’ B’
D3 Bo® B,® B,® B,®
D2 Bo® B,° B,® B>
D1 Bo* B, B,* B,*
DO Bo® B,3 B,S B3
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15.5.6 18-Bit Serial (RGB 6:6:6) Data Format

When REG[0188h] bit 7 = 1b and REG[0188h] bits 3-2 = 11b, an 18-bit serial interface
using RGB 6:6:6 is selected.

Table 15-18: 18-bit Serial (RGB 6:6:6) Data Format

Cycle Count 1 2 3 n+1
D17 Ry’ R,’ R,’ Ry’
D16 Rg® R,® R,® Rp®
D15 Rg® R,° R,® R’
D14 Ro* R,* R, Ry
D13 Ro® R,® RS Ry3
D12 Ro? R,? R,? Rp?
D11 Gy’ G,’ G,’ G,’
D10 Gg® G,° G0 G.°
D9 Gy® G,° G,° G’
D8 Go* G* G,* G.A
D7 Gg® G,® G,® G2
D6 Gg? G,? G,? G2
D5 By’ B,’ B,’ B,’
D4 Bo® B,° B,S B.®
D3 Bo® B,° B,° B,>
D2 Bo* B,* B,* B,
D1 Bo® B,3 B,S B3
DO Bo? B,2 B,? B2
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15.6 LCD2 Parallel Command/Parameter Format

15.6.1 LCD2 Parallel Command/Parameter Format 1

When panel interface Mode 2 is selected (REG[0104h] bits 1-0 = 01b), the following
parallel command/parameter format is used.

Table 15-19: LCD2 Parallel Command/Parameter Format 1

bin Name REG[0108h] bits 15-0 / REG[010Ch] bits 15-0
REG[018Ch] bits 5-4 = 00b | REG[018Ch] bits 5-4 = 01b | REG[018Ch] bits 5-4 = 10b
P2DAT23 Low Low Low
P2DAT22 Low Low Low
P2DAT21 Low Low Low
P2DAT20 Low Low Low
P2DAT19 Low Low Low
P2DAT18 Low Low Low
P2DAT17 Low bit 15 bit 15
P2DAT16 Low bit 14 bit 14
P2DAT15 bit 15 bit 13 bit 13
P2DAT14 bit 14 bit 12 bit 12
P2DAT13 bit 13 bit 11 bit 11
P2DAT12 bit 12 bit 10 Low/High (Note 2)
P2DAT11 bit 11 bit 9 bit 10
P2DAT10 bit 10 bit 8 bit 9
P2DAT9 bit 9 Low bit 8
P2DAT8 bit 8 bit 7 bit 7
P2DAT7 bit 7 bit 6 bit 6
P2DAT6 bit 6 bit 5 bit 5
P2DATS bit 5 bit 4 bit 4
P2DAT4 bit 4 bit 3 bit 3
P2DAT3 bit 3 bit 2 bit 2
P2DAT2 bit 2 bit 1 bit 1
P2DAT1 bit 1 bit 0 bit O
P2DATO bit 0 Low Low/High (Note 1)
Note
1. The output is driven according to the logical AND of bits 4-0.

2. The output is driven according to the logical AND of bits 15-11.
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15.6.2 LCD2 Parallel Command/Parameter Format 2

When panel interface Mode 3 (REG[0104h] bits 1-0 = 10b) and 8-bit transfer mode
(REG[018Ch] bit 8 = 0b) is selected, the following parallel command/parameter format is

used.
Table 15-20: LCD2 Parallel Command/Parameter Format 2
Pin Name REG[0108h] bits 7-0 / REG[010Ch] bits 7-0
P2DAT7 bit 7
P2DAT6 bit 6
P2DATS5 bit 5
P2DAT4 bit 4
P2DAT3 bit 3
P2DAT2 bit 2
P2DAT1 bit 1
P2DATO bit 0
Note

REG[0108h] bits 15-8 and REG[010Ch] bits 15-8 are not used.

15.6.3 LCD2 Parallel Command/Parameter Format 3

When panel interface Mode 3 (REG[0104h] bits 1-0 = 10b) and 16-bit transfer mode
(REG[018Ch] bit 8 = 1b) is selected, the following parallel command/parameter format is
used.

Table 15-21: LCD2 Parallel Command/Parameter Format 3

) REG[0108h] bits 15-0 / REG[010Ch] bits 15-0
Pin Name
Cycle 1 Cycle 2

P2DAT7 bit 7 bit 15

P2DAT6 bit 6 bit 14

P2DATS5 bit 5 bit 13

P2DAT4 bit 4 bit 12

P2DAT3 bit 3 bit 11

P2DAT2 bit 2 bit 10

P2DAT1 bit 1 bit 9

P2DATO bit 0 bit 8
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15.7 TV-Out HSYNC & FIELD / ITU-R BT656 Interface Type Data Format

When the TV-Out interface type is configured for HSYNC & FIELD (REG[0200h]
bits 1-0 = 01b) or ITU-R-BT656 (REG[0200h] bits 1-0 = 11b), the following data format

is used.
Table 15-22: HSYNC and FIELD / ITU-R BT656 TV-Out Interface Type Data Format
Cycle Count 1 2 3 4 5 6 7 8

TVDT?7 Uo’ Yo' Vo' Y,/ Uy’ Y,' 24 Y5'

TVDT6 Ul Yol Wl Y,8 U7 Y,8 Wi Y48

TVDT5 Ug® Yo° Vo? Y,® u,® Y,° V,° Y3°

TVDT4 Uyt Yo? Vot Y4 U, Y, v, \

TVDT3 Ug® Yod Vo? Y3 u,® O V,2 o

TVDT2 Ul Vi Wi Ve re Y,? e Vi

TVDT1 Ut Yol Vol Yyt Uyt Yt 2 Y3t

TVDTO VY Yy W Y,° LAY Y, WY Y40
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15.8 TV-Out Parallel Interface Type Data Formats

15.8.1 8-Bit Parallel (RGB 5:6:5) Data Format

When the TV-Out interface type is configured for Parallel (REG[0200h] bits 1-0 = 10b) and
the RGB Output Data Type Select bit is set to Ob (REG[0200h] bit 7 = Ob), the following
data format is used.

Table 15-23: 8-Bit Parallel (RGB 5:6:5) Data Format

Cycle Count 1 2 3n+1 3n+2
TVDT7 Ry’ Go* Ry’ G,?
TVDT6 Rg® Gg® RS G2
TVDT5 Ry’ Gg? Rp> G2
TVDT4 Ro* By’ Ry B,’
TVDT3 Ry3 Bo® Ry3 B8
TVDT2 Gy’ Bo® Gy’ B>
TVDT1 Gg® Bo* G,8 B,*
TVDTO Gg® Bo® G,> B3

15.8.2 8-Bit Parallel (RGB 8:8:8) Data Format

When the TV-Out interface type is configured for Parallel (REG[0200h] bits 1-0 = 10b) and
the RGB Output Data Type Select bit is set to 1b (REG[0200h] bit 7 = 1b), the following
data format is used.

Table 15-24: 8-bit Parallel (RGB 8:8:8) Data Format

Cycle Count 1 2 2 3n+1 3n+2 3n+2
TVDT? Ry’ Gy’ By’ R,/ G,/ By’
TVDT6 Ro® Gg® Bo® R.® G.8 B.®
TVDT5 Rg® Gg® Bo® R,> G,> B>
TVDT4 Ro* Go* Bo* R, G4 Byt
TVDT3 Rg® Gg® Bo> R,2 G.3 B>
TVDT2 Ro? Gg? Bo? Rn2 G,2 B2
TVDT1 Ry’ Go' Bo' R, Gy’ By
TVDTO Rg’ Gg° B? R, G0 B?
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15.9 TV-Out Parallel Interface Type Command Format

When the TV-Out interface type is configured for Parallel (REG[0200h] bits 1-0 = 10b), the
following command data format is used.

Table 15-25: TV-Out Parallel Interface Type Command/Data Format

Pin Name REG[0228h] bits 7-0
TVDT7 bit 7
TVDT6 bit 6
TVDT5 bit 5
TVDT4 bit 4
TVDT3 bit 3
TVDT2 bit 2
TVDT1 bit 1
TVDTO bit 0
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15.10 LUT

8-bit Red Data from

Red Look-Up Table 256x8

Display Buffer

8-bit Green Data from
Display Buffer

8-bit Blue Data from
Display Buffer

00h 0000 0000
01h 0000 0001
02h 0000 0010
03h 0000 0011
04h 0000 0100
05h 0000 0101
06h 0000 0110
07h 0000 0111
F8h 1111 1000
Foh 1111 1001
FAh 1111 1010
FBh 1111 1011
FCh 1111 1100
EDh 1111 1101
FEh 1111 1110
FFh 1111 1111
Green Look-Up Table 256x8
00h 0000 0000
01h 0000 0001
02h 0000 0010
03h 0000 0011
04h 0000 0100
05h 0000 0101
06h 0000 0110
07h 0000 0111
E8h 1111 1000
F9h 1111 1001
FAh 1111 1010
FBh 1111 1011
ECh 1111 1100
EDh 1111 1101
EEh 1111 1110
FFh 1111 1111
Blue Look-Up Table 256x8
00h 0000 0000
01h 0000 0001
02h 0000 0010
03h 0000 0011
04h 0000 0100
05h 0000 0101
06h 0000 0110
07h 0000 0111
E8h 1111 1000
F9h 1111 1001
FAh 1111 1010
FBh 1111 1011
ECh 1111 1100
EDh 1111 1101
FEh 1111 1110
FFh 1111 1111

8-bit Red Data

8-bit Green Data

8-bit Blue Data

v

Figure 15-16: LUT Architecture

Note

When the Display Output Port is set for LCD1 (Main) + TV-Out (PIP1/PIP2)
(REG[0604h] bits 11-8 = 1011b), the LUT function is applied only to the TV-Out dis-

play and has no effect on LCD1.
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15.11 Pseudo Color Mode

The S1D13774 supports Pseudo Color Mode which is used to minimize the change in
image color quality when the color depth of the image is lowered for output to a panel. This
is useful for panels with a smaller data bus width than the display output size. For example,
if the S1D13774 is configured for a 16-bit TFT panel, the internal display image data is
RGB 8:8:8 (24-bit) and must be converted to RGB 5:6:5 (16-bit) for output to the panel.

When Pseudo Color Mode is disabled (REG[0648h] bits 2-0 = 000b), each color
component (RGB) is rounded down to the data bus width selected by the Pseudo RGB
Output Color Format bits (see REG[0648h] bits 5-4). When enabled, the following options
are selectable.

* 2x2 Matrix Dither - REG[0648h] bits 2-0 = 001b
* FRM - REG[0648h] bits 2-0 = 010b

¢ Error Diffusion - REG[0648h] bits 2-0 = 011b
Note

For display using parallel/serial LCD interfaces or using the parallel TV-Out interface,
these settings are not valid.

To determine the optimum Pseudo Color Mode, it may be necessary to perform a visual
evaluation for each specific implementation.
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16 Video Input Interface

The Video Input Interface allows the S1D13774 to receive image data from a streaming

input source. The Video Input Interface can be configured as:

e 8-bit YUV interface
¢ 12-bit RGB interface

16.1 Video Input Interface Data Formats

16.1.1 RGB 8:8:8

Interface Type = RGB: REG[0484h] bits 5-4 = 00b or 01b
Format = RGB 8:8:8: REG[0484h] bits 14-12 = 000b

Table 16-1: RGB 8:8:8 Input Format

bit 11 bit 10 bit 9 bit 8 bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0
1 Ry’ R® Ro® Ro* Ro® Rg? Ro' Ro® Gy’ Go? Go® Go*
2 Go® Go? Gy Go? By’ Bo® Bo® Bo* Bo® Bo? Bo' By®
3 R’ R,® R% R4 R® R+? Ry’ R,° Gy’ G;° G;° Gy
4 G® G2 ch G;° B,/ B;® B3 B4 B3 B2 B’ B;°
16.1.2 RGB 6:6:6 Format 1
Interface Type = RGB: REG[0484h] bits 5-4 = 00b or 01b
Format = RGB 6:6:6 Format 1: REG[0484h] bits 14-12 = 001b
Table 16-2: RGB 6:6:6 Input Format 1
bit 11 bit 10 bit 9 bit 8 bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0
1 — — Ro® Ro* Ro® Ro? Ry’ Rq° — — Go® Go*
2 Go® Gg? Go' Gg° — — Bo® Bo* Bo® Bo? Bo' B?
3 — — R;® R4 R;3 R;2 Ry R;° — — G,° Gy*
4 G13 G12 G11 G10 _ _ B15 B14 B13 B12 BI1 B1O
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16.1.3 RGB 6:6:6 Format 2
Interface Type = RGB: REG[0484h] bits 5-4 = 00b or 01b
Format = RGB 6:6:6 Format 2: REG[0484h] bits 14-12 = 010b
Table 16-3: RGB 6:6:6 Input Format 2
bit 11 bit 10 bit 9 bit 8 bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0
1 Ro® Ro* Ro® Ro? Ry Rq° — — Go® Go* Go® Go?
2 Gy G° — — Bg® Bo* Bo® Bg? Bo' By? = —
3 R® R, R,3 R42 Ro' R,° — — G® G4 G® G2
4| G G;° — — B,® By* B,® B2 B, B;° — —

16.1.4 Conversion RGB 6:6:6 to RGB 8:8:8

For RGB 6:6:6 formats (REG[0484h] bits 14-12 = 001b or 010b), the image data must be

converted to RGB 8:8:8 before being written to memory. The conversion is done as
follows.

Table 16-4: RGB 6:6:6 to RGB 8:8:8 Conversion

RGB 6:6:6 (Input) - RGB 8:8:8 (Memory)

R5 R4 R3 R2 R1 RO - R5 R4 R3 R2 R1 RO R5 R4
G5 G4 G3 G2 G1 GO - G5 G4 G3 G2 G1 GO G5 G4
B5 B4 B3 B2 B1 BO - B5 B4 B3 B2 B1 BO B5 B4

16.1.5 RGB 5:6:5 Format 1

Interface Type = RGB: REG[0484h] bits 5-4 = 00b or 01b
Format = RGB 5:6:5 Format 1: REG[0484h] bits 14-12 =011b

Table 16-5: RGB 5:6:5 Input Format 1

bit 11 bit 10 bit 9 bit 8 bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0
1 _ — = Ro* Ro3 Rg2 Ro' Ro’ - _ Go® Go*
2 Gg® Gg? Go' Gg? — — — By* Bo® B2 B’ Bo°
3 — — — R4 R® R.2 Ry’ R, — — G,° Gt
4 G G Gy’ G — — = By B,® By2 B, B®
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16.1.6 RGB 5:6:5 Format 2

Interface Type = RGB: REG[0484h] bits 5-4 = 00b or 01b
Format = RGB 5:6:5 Format 2: REG[0484h] bits 14-12 = 100b

Table 16-6: RGB 5:6:5 Input Format 2

bit 11 bit 10 bit 9 bit 8 bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0
1 Ro* Rg® Rg? Ry Ro® — — — Go® Go* Go® Go?
2 Go' G° = — Bo* Bo® Bo? Bo' B? — — =
3 Ry* Ry3 R,2 Ro' Ry° — — — G{° Gt G G2
4 G, G,° — — B4 B3 B2 B,' B, — — —

16.1.7 YUV 4:2:2 Format 1

Interface Type = YUV: REG[0484h] bits 5-4 = 10b or 11b
YUYV 4:2:2 Format 1: REG[0484h] bits 11-10 = 00b
Table 16-7: YUV 4:2:2 Input Format 1

bit 11 | bit10 | bit9 bit 8 bit 7 bit 6 bit 5 bit 4 bit 3 bit 2 bit 1 bit 0

_ _ _ _ U07 UOS UOS U04 Uo3 U02 Uol UOO

_ _ _ _ Yo' Y8 Yo? Yo Y2 Yo? Yol Y0
_ _ Vo' Vol Vol Vo Vgl Vo2 Vot Ve?
_ _ _ _ Y,7 Y46 Y45 Yyl E Y42 Yyl Y40

Alw || =
I
|

16.1.8 YUV 4:2:2 Format 2

Interface Type = YUV: REG[0484h] bits 5-4 = 10b or 11b
YUV 4:2:2 Format 2: REG[0484h] bits 11-10 =01b

Table 16-8: YUV 4:2:2 Input Format 2

bit11 | bit10 | bit9 | bit8 | bit7 | bité | bit5 | bit4 | bit3 | bit2 | bit1 | bit0

1] — — — — | Vol | Ve | Ve | Vot | Vo | Vot | Vot |V

2| — — — — Yo' Yol \5 Yo? \ Yo? Yol '

3| — — — — Uo” | U® | U® | Ug* | U® | U2 | Ut | Ul

4| — — — — Y47 O Y42 Yt N Y42 Yq! Y4°
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16.1.9 YUV 4:2:2 Format 3

Interface Type = YUV: REG[0484h] bits 5-4 = 10b or 11b
YUYV 4:2:2 Format 3: REG[0484h] bits 11-10 = 10b

Table 16-9: YUV 4:2:2 Input Format 3

bit11 | bit10 | bit9 | bit8 | bit7 | bit6é | bits5 | bit4 | bit3 | bit2 | bit1 | bit0
1] — — — — Yo | Y8 | Yoo | Yot | Yo | YR | Yol | Y¢°
2| — — — — Uy’ Ug® Ug® Up* Ug® Ug? Up* Uy’
3| — — — — Y47 Y48 Y4® o o Y42 \h Y4°
4| — — — — Vo/ S Vg® Vot Vd Vg? Vol N

16.1.10 YUV 4:2:2 Format 4

Interface Type = YUV: REG[0484h] bits 5-4 = 10b or 11b
YUYV 4:2:2 Format 4: REG[0484h] bits 11-10 = 11b

Table 16-10: YUV 4:2:2 Input Format 4

bit11 | bit10 | bit9 | bit8 | bit7 | bit6é | bit5 | bit4 | bit3 | bit2 | bit1 | bit0
1] — — — — Yo' | Y8 | Yoo | Yot | Yo | Yo? | Yor | Y¢°
2| — — — — Vo/ 7 Vo® Vol | Ved Vg? Vol vy?
3 _ _ _ _ Y,7 Y16 Y45 Y Y13 Y12 z Y1°
41 — — — — Uo” | U® | U® | Ue* | U® | Ue?2 | Ut | ug°

16.2 Video Input Interface Programming Flow

Programming for the Video Input Interface requires the contents of the Main or Sub Write
Path registers are updated according to a specific sequence. An example programming flow
which shows when the registers should be updated is available in Section 13.2, “Video
Input Interface” on page 342.
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17 GPIO Interface

The S1D13774 is designed with 39 general purpose 10 pins (GPIOs). Many of these pins
are associated with multiple functions. For detailed information on each GPIO pin, see
Section 4.2.4, “GPIO” on page 22. For a pin mapping summary, see Section 4.7, “GPIO Pin
Mapping” on page 38.

The GPIO pins are driven by either the PIOVDD IO voltage (GPIOP[14:0]) or HIOVDD
10 voltage (GPIOH[23:0]). The GPIOP pins are primary used by the LCD1, LCD2, or
TV-Out interfaces. The GPIOH pins are used by the Indirect Host interface, but are
available for use by the LCD2 or TV-Out interfaces when the Indirect Host interface is not
selected (CNF0=0).

The GPIO function is asynchronous allowing the GPIO pins and registers to be used in
normal operation mode, and also when the S1D13774 is in a power saving mode (Standby
Mode A, Standby Mode B, and Sleep Mode).

Interrupts can be output to the Host using either positive or negative edge triggers for each
GPIO pin. Interrupts are possible while in all modes (Normal Operation Mode, Standby
Mode A, Standby Mode B, and Sleep Mode).

REG[0348h] bit 0
REG[0348h] bit 14
REG[034Ch] bit 0
REG[034Ch] bit 15
REG[0350h] bit 0

REG[0350h] bit 7

REG[0A0ON] bit 15

>/ INT

>
e

REG[0348h] bits 14-0 Clear
REG[034Ch] bits 15-0 ——
REG[0350h] bits 7-0

REG[0A04h] bit 15

Figure 17-1: GPIO Interrupt
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18 Crystal Oscillator Circuit

The S1D13774 supports a crystal oscillation circuit that can be used as the source clock.
The circuit constant is a reference value.

Table 18-1: Crystal Oscillator Circuit Frequency Range

Units
MHz

Description Min Typ Max

Oscillator Circuit Frequency Range 20 27 40

The oscillation characteristics depend on the components used in the circuit (X'tal, Rf, Rd,
Cg, Cd, condition of board). An example circuit and example component values are shown
below.

Table 18-2: Crystal Oscillation Circuit Component

Frequency Rf Rd Cg Cd X'tal
27MHz 1MQ 82002 5.6pF 5.6pF EPSON TOYOCOM FA-128 CL=6.4pF
Note

For optimum results, the component values used in this circuit should be evaluated for
each specific application.

0sCl 0SCo
] ]
L
Rf
®
Rd

I mlil
%Cg Xtal 7;7 cd

Figure 18-1: Recommended Crystal Oscillator Circuit
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19 RESET# Glitch Rejection

The S1D13774 provides glitch rejection for RESET# as shown in the following figure.

RESET#

RRES

RRES Delay
CRES ;M Jj [ ﬂ —

] O

Figure 19-1: RESET# Glitch Rejection Circuit

To calculate the glitch rejection period for HIOVDD = 1.8V:
Glitch Rejection Period (us) = 1.5 x (RRES + 200) x CRES

Where:
RRES is in Q
CRES is in uF

To calculate the glitch rejection period for HIOVDD = 2.5V:
Glitch Rejection Period (us) = 1.3 x (RRES + 200) x CRES

Where:
RRES is in Q
CRES is in uF

Note
1. The above formulas are for typical conditions. The actual glitch rejection period

varies based on board conditions and temperature.
2. [Ifreset glitch rejection is not required, RRES should be left unconnected and CRES
should be connected to VSS.
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20 Analog Power Supply Considerations

The PLLVDD circuit is an analog circuit which is very sensitive to noise on the input clock
waveform or the power supply. Noise on the clock or the supplied power may cause the
operation of these circuits to become unstable or increase the jitter.

Due to these noise constraints, it is highly recommended that the power supply traces or the
power plane for these circuits to be isolated from those of other power supplies. Filtering
should also be used to keep the power as clean as possible.

The following are guidelines which, if followed, will result in cleaner power to the
PLLVDD circuit. This will result in a cleaner and more stable clock. Even a partial imple-
mentation of these guidelines will give results.

20.1 Guidelines for Analog Power Layout

Optional, but recommended
—— 10 Digital I0Vpp, Plane \
7N\
A0 Analog Vpp
V0|tage \ Analog power traces Cc3 c1
must split from the Cc2
digital traces very
RegU|at0|' / close to the regulator 81 D1 3774
Analog Vgg
w
<4— To Digital Vgg Plane
Typical Values:
L1, L2 isolation bead
Notes: CH ~10uf bypass
* Analog VDD and Analog VSS traces should be as short as possible C2 1nf bypass
* Analog VDD and Analog VSS must be separated from the digital supply C3 1uf bypass
» Digital power and ground to L1 and L2 should be short parallel traces Actual values may be different and
on the same side of the board to reduce any loop area that can induce noise subject to validation
Figure 20-1: Analog Power Layout
* Place the ferrite beads (L1 and L2) parallel to each other with minimal clearance
between them. Both bypass caps (C2 and C3) should be as close as possible to the
inductors. The traces from C3 to the power planes should be short parallel traces on the
same side of the board with just the normal small clearance between them. Any signifi-
cant loop area here will induce noise. If there is a voltage regulator on the board, try to
run these power traces directly to the regulator instead of dropping to the power planes
(still follow above rules about parallel traces).
Hardware Functional Specification S1D13774B02B

Issue Date: 2008/07/02

X85A-A-003-01
Revision 1.5 - EPSON CONFIDENTIAL



Page 406

Epson Research and Development
Vancouver Design Center

The analog ground point where bypass cap (C2) connects to the ground isolation
inductor (LL2) becomes the analog ground central point for a ground star topology. None
of the components connect directly to the analog ground pin of the S1D13774 (PLLV gq)
except for a single short trace from C2 to the PLLVgq pin. The ground side of the large
bypass capacitor (C1) should also have a direct connection to the star point.

The same star topology rules used for analog ground apply to the analog power connec-
tion where L2 connects to C2.

All of the trace lengths should be as short as possible.

If possible, have all the PLL traces on the same outside layer of the board. The only
exception is C1, which can be put on the other side of the board if necessary. C1 does
not have to be as close to the analog ground and power star points as the other compo-
nents.

If possible, include a partial plane under the PLL area only (area under PLL components
and traces). The solid analog plane should be grounded to the C2 (bypass) pad. This
plane won’t help if it is too large. It is strictly an electrostatic shield against coupling
from other layers’ signals in the same board area. If such an analog plane is not possible,
try to have the layer below the PLL components be a digital power plane instead of a
signal layer.

If possible, keep other board signals from running right next to PLL pin vias on any
layer.

Wherever possible use thick traces, especially with the analog ground and power star
connections to either side of C2. Try to make them as wide as the component pads — thin
traces are more inductive.

It is likely that manufacturing rules will prohibit routing the ground and power star connec-
tions as suggested. For instance, four wide traces converging on a single pad could have
reflow problems during assembly because of the thermal effect of all the copper traces
around the capacitor pad. One solution might be to have only a single trace connecting to
the pad and then have all the other traces connecting to this wide trace a minimum distance
away from the pad. Another solution might be to have the traces connect to the pad, but
with thermal relief around the pad to break up the copper connection. Ultimately the board
must also be manufacturable, so best effort is acceptable.
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21 Mechanical Data
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Figure 21-1: VFBGA7HX161 161-pin Package
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22 References

The following documents contain additional information related to the S1D13774.
Document numbers are listed in parenthesis after the document name. All documents can
be found at the Epson Research and Development Website at www.erd.epson.com.

* S1D13774 Product Brief (X85A-C-001-xx)
* S5U13774A00C Evaluation Board User Manual (X85A-G-001-xx)
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23 Sales and Technical Support

AMERICA ASIA
EPSON ELECTRONICS AMERICA, INC. EPSON (CHINA) CO., LTD.
HEADQUARTERS 23F, Beijing Silver Tower 2# North RD DongSanHuan

2580 Orchard Parkway
San Jose, CA 95131,USA
Phone: +1-800-228-3964 FAX: +1-408-922-0238

SALES OFFICES
Northeast

301 Edgewater Place, Suite 210
Wakefield, MA 01880, U.S.A.

Phone: +1-800-922-7667 FAX: +1-781-246-5443
EUROPE

EPSON EUROPE ELECTRONICS GmbH
HEADQUARTERS

Riesstrasse 15
80992 Munich, GERMANY
Phone: +49-89-14005-0 FAX: +49-89-14005-110

23.1 Ordering Information

ChaoYang District, Beijing, CHINA
Phone: +86-10-6410-6655 FAX: +86-10-6410-7320
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Change Record

Revision 1.5 - Issued: July 2, 2008

All changes from the previous Revision are Red

section 6.3.1 Power-On Sequence - in table 6-5 Power-On Sequence, change the Param-
eters for t5 and t6

section 6.3.2 Power-Off Sequence - in table 6-6 Power-Off Sequence, change the
Parameters for t1 and t2

section 9.3 Register Restrictions - change “All reserved bits must be set to Ob unless...”
to “All reserved bits must be set to the default value unless...”

REGI[0100h] bits 4-0 - in note 1, change “<* to “<”

REG[0104h] bit 7 - rewrite bit description

REG[0188h] bits 7-5 - add note 3 “For normal operations of LCD2 frame transfer...”
REG[059Ch] - rewrite note 1

REGI[0800h] bits 2-0 - in note 2, change “<* to “<”

section 10.5 Power Save Mode Functions - in table for LCD1, LCD2 Serial Interface
Pins, change FPAO Reset State to “Forced Low”

section 12.6.3 PIP2 Panorama Scaling Restrictions - in note 2 change “<” to “<”

section 12.7 Image Scrolling - add Noe 2 “When the Mainl window vertical pixel
doubling...”

section 15.2.2 Mode 2 - correct an error in figure 15-8

Revision 1.4 - Issued: March 26, 2008

All changes from the previous Revision are Red

section 3.1, for Example System Block Diagram 2 changed the FPCS2# signal from an
input from SCS# to an output to SCS#

section 3.1, for Example System Block Diagram 2 changed the LCD2 signal from
“VOUT” to “VIN”

section 3.2, removed “Direct Memory Read/Write” from the block diagram

section 6.2.3, added PLL Output Clock Period Jitter parameter to the PLL Start-up table
and added note 2

section 7.3, reserved reference to REG[0410h]

section 8.1, updated the CLKI frequency range in the clock diagram and clarified the
clock source options for the clock tree
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* REG[0190h] bits 7-0, updated the formula for the LCD2 VSYNC Position bits
* REG[0408h] ~ REG[0414h], reserved the Host Direct Memory Access registers

¢ REG[0520h], corrected reference to the Rotation Mode Select bits, should be bits 2-1
instead of bits 1-0

¢ REG[0524h], corrected reference to the Rotation Mode Select bits, should be bits 2-1
instead of bits 1-0

* REG[092Ch], replaced formula with recommended settings table
* REG[0930h], replaced formula with recommended settings table

e section 11.2.3, corrected references to the Rotation Mode Select bits, should be bits 2-1
instead of bits 1-0

* section 18, added the Oscillator frequency range
X85A-A-003-01 Revision 1.3 - Issued: March 25, 2008

* All changes from the previous Revision are Red

* administrative update - no technical changes
X85A-A-003-01 Revision 1.02 - Issued: December 11, 2007

* All changes from the previous Revision are Red

e created from X85A-A-001-01, Revision 1.02

» removed references to unavailable functions
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