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Introduction

1 Introduction

1.1 Scope

This is the Hardware Functional Specification for the S1D13719 Mobile Graphics Engine.
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 for the latest revision of this
document before beginning any development. The latest revision can be downloaded at
vdc.epson.com.

We appreciate your comments on our documentation. Please contact us via email at
vdc-documentation(@ea.epson.com.

1.2 General Description

The S1D13719 is a Mobile Graphics Engine solution designed with support for the digital
video revolution in mobile products. The S1D13719 contains an integrated dual port
camera interface, hardware JPEG encoder/decoder and can be interfaced to an external
MPEG codec. Seamlessly connecting to both direct and indirect CPU interfaces, it provides
support for up to two LCD panels. The Mobile Graphics Engine supports all standard TFT
panel types and many extended TFT types, eliminating the need for an external timing
control IC. The S1D13719, with it’s 512K bytes of embedded SRAM and rich feature set,
provides a low cost, low power, single chip solution to meet the demands of embedded
markets requiring Digital Video, such as Mobile Communications devices and Palm-size
PDAs.

Additionally, products requiring a rotated display can take advantage of the Swivel View™
feature which provides hardware rotation of the display memory, transparent to the
software application. The S1D13719 also provides support for “Picture-in-Picture Plus” (a
variable size window with overlay functions). Higher performance is provided by the
Hardware Acceleration Engine which provides 2D BitBLT functions.

The S1D13719 provides impressive support for cellular and other mobile solutions
requiring Digital Video support. However, its impartiality to CPU type or operating system
makes it an ideal display solution for a wide variety of applications.
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2 Features

2.1 Internal Memory

* Embedded 512K byte SRAM used for:

2.2 Registers

* Display Buffer

* JPEG FIFO (up to 512K bytes)

» JPEG Line Buffer (up to 96K bytes)

SRAM consists of 5 physical banks (64K/128K/128K/128K/64K bytes)

Registers are memory-mapped

Asynchronous/synchronous registers (asynchronous registers are accessible during
power save mode)

Special register ports:
* JPEG FIFO Port (used for JPEG encode/decode/bypass)
* JPEG Line Buffer Port (used for JPEG encode/decode/bypass)

2.3 Host CPU Interface

Five Generic Asynchronous CPU interfaces (Mode 80 Type 1, 2, 3 and Mode 68)
16-bit serial CPU interface

16-bit data bus

* 16-bit register and FIFO access (when M/R# = 0)

* 8/16-bit memory access (for direct interface only, when M/R# = 1)
Hardware configurable at RESET# (using CNF[7:0] pins)

Indirect / Direct addressing

Little / Big endian support for parallel interfaces

Two chip select modes (1CS# or 2CS#) for parallel interfaces

Memory Rectangular Access for indirect interfaces

Serial clock polarity mode for serial interface

Parallel LCD bypass function is not supported when serial interface is selected
* Bus time-out reset function (interrupt/reset)

* Cycle time-out function (terminate cycle generation/interrupt)

12
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L]

Interrupt output

LCD Bypass Mode (direct control of LCD input by the host CPU)

* Available for both LCD1/LCD2

» Supports serial/parallel interface LCD panels

* Parallel interface LCD panels can be read when LCD panel is bypassed

» Host CPU control during power save mode

2.4 Display Support

L]

9/12/16/18/24-bit RGB Interface Active Matrix TFT displays:

* Generic TFT interface

* a-Si TFT interface

* TFT with u-Wire interface

* Epson ND-TFD interface

» Extended TFT interface (Type 2)

“Direct” support for the Casio TFT LCD (or compatible interfaces)
“Direct” support for a-TFT Samsung TFT LCD (or compatible interfaces)
“Direct” support for the Sharp HR-TFT LCD (or compatible interfaces)

+ “Direct” support for Toshiba low power LCDs. Contact your Epson sales representa-
tive for details.

8/16/18/24-bit Parallel Interface LCD panels with integrated RAM
8/9/16/18-bit Serial Interface LCD panels with integrated RAM

Supports a maximum of 2 panels (LCD1 and LCD2 cannot be refreshed simultaneously)
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2.5 Display Modes

 Supports four panel interface modes which each allow two LCDs (LCD1 and LCD2) to

be connected to the SID13719. Only one LCD can be active at a time.

* Mode 1:
* LCDI1: RGB type panel
* LCD2: Serial interface panel

* Mode 2:
* LCD1: Parallel interface panel
* LCD2: Serial interface panel

* Mode 3:
+ LCDI: Parallel interface panel
+ LCD2: Parallel interface panel

* Mode 4:
* LCDI1: RGB type panel
+ LCD2: Parallel interface panel

* Color Depths:

« RGB format: 8 bpp/16 bpp/24bpp (can be displayed on Main window or PIP" win-
dow)

« YUV format: 16bpp (can be displayed only on PIP" window)
Look-up table (LUT):

e LUT1 (for main window): 256 word x 8-bit x 3pcs

« LUT2 (for PIP* window): 64 word x 8-bit x 3pcs

* LUTSs can be bypassed

2.6 Display Features

SwivelView: 90°/180°/270° counter-clockwise hardware rotation of display image
Mirror Function: Horizontal flip of the display image

Virtual Display: Displays an image that is larger than the size of the panel using panning
and scrolling

Picture-In-Picture-Plus (PIP"): displays a variable size window overlaid over back-
ground image

Overlay Functions: Average/ AND/OR/INV operations using the transparency/key color
of PIP" window

Overlay can be combined
Pixel Doubling: Doubles the size of the display image (independent horizontal/vertical)

Fractional Zoom: Image can be reduced up 1/2x original size or expanded up to 2x orig-
inal size (Only available for YUV 4:2:2 format)

14
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* Fractional Shrink: Image can be reduced up n/128 (n=1-128) original size (for
Capture/View Resizer)

* Video Invert: Data output to the LCD is inverted

2.7 Camera Interface

» Camera interface supports resolution up to a maximum of WUXGA (1920 x 1200)
depending on the AC characteristics

* Supports YUV 4:2:2 format

 Supports ITU-R BT.656 format

* 8-bit/16-bit data bus interface

* MPEG Codec interface support on Camera?2 interface
* Programmable capture frame

* Timing signal output for strobe control

* Pulse is programmable and can be output synchronous to the camera input

2.8 JPEG Codec

¢ Hardware JPEG codec based on the JPEG baseline standard
» JPEG Encode supports YUV 4:2:2, YUV 4:1:1 formats

L]

JPEG Decode supports YUV 4:4:4, YUV 4:2:2, YUV 4:1:1 formats
* Arithmetic accuracy satisfies the compatibility test of JPEG Part-2 (ISO/IEC10918-2)
» Software control of image size to maximum of SXGA (1280 x 1024)
* No gray scale marker support

* JPEG Encode
* Image data from the camera can be resized and encoded
* Image data from the LCD can be resized and encoded
* YUV data from the Host can be encoded
* Encoded JPEG file is read from the JPEG FIFO

* JPEG Decode
* Decoded JPEG data is written to the JPEG FIFO

» JPEG image data can be decoded, resized and then written to the display buffer

2.9 Resizer Functions

» Capture Resizer
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* Resizes image data from the camera
* Resizes image data for the LCD
» UV clip function
* Available trimming and scaling functions (1/2-1/32)
* View Resizer
* Resizes image data from the camera
* Resizes JPEG decoded image data
» UV clip function
* Available trimming and scaling functions (1/2 - 1/32)
* Pixel Doubling
* Doubles the image size (i.e. 160x120 can be doubled to 320x240)
* Independent control of horizontal and vertical
* Supports both RGB and YUV 4:2:2 formats
* Fractional Capture/View Resizer
» Camera image data can be reduced from 1x to '4x size in 128 steps
» JPEG decode data can be reduced from 1x to /2x size in 128 steps
» Reduction ratios independent of view resize size
* Fractional Zoom
* YUV 4:2:2 image data can be expanded from 1x to 2x size in 128 steps
* YUV 4:2:2 image data can be reduced from 1x to 1/2x size in 128 steps

+ Expansion/reduction ratios independent of PIP* window size

2.10 Image Data I/O Functions

* YUV data input from camera can be:
* Resized and written to the display buffer in RGB 5:6:5 format
* Resized and written to the display buffer in YUV 4:2:2 format

* Resized, encoded to a JPEG file (YUV 4:2:2, YUV 4:1:1 format), and then output
though the JPEG FIFO

* Resized, converted to YUV 4:2:2 format, and then output through the JPEG FIFO
» JPEG file from the Host CPU can be:

* Input through the JPEG FIFO and decoded by the JPEG codec

* Decoded, resized, and written to the display buffer in RGB 5:6:5 format
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* Decoded, resized, and written to the display buffer in YUV 4:2:2 format
* Decoded and output through the JPEG Line Buffer
* LCD Display data (specified rectangular area of display data) can be:
* Converted to YUV format data
» Resized, encoded to a JPEG file, and then output through the JPEG FIFO
* YUV data from the Host CPU can be:

¢ Input through the JPEG line buffer, resized, and written to the display buffer in
RGB 5:6:5 format

* Input through the JPEG line buffer, resized, and written to the display buffer in
YUV 4:2:2 format

¢ Input through the JPEG line buffer, encoded, and output through the JPEG FIFO

2.11 Image Data Conversion Functions
* YUV/RGB Converter 1 can:

» Convert resized image data to RGB 5:6:5 or 8:8:8 format
* Convert resized image data to YUV 4:2:2 format
* Use fixed UV data (UV clip)
» Write a specified rectangular area to the display buffer
* Set a write prohibit color (RGB)
* YUV/RGB Converter 2 can:
* Convert YUV 4:2:2 format data in the display buffer to RGB 8:8:8 format
» Use fixed UV (UV clip)
* RGB/YUV Converter can:
» Convert RGB format data in a specified area of the display buffer to YUV format

* Output to LCD panel stop when RGB/YUV converter operates (Parallel/Serial inter-
face LCD panel)

* Output blank data when RGB/YUYV converter operates (RGB interface LCD panel)

2.12 2D BitBLT Accelerator

* Move BitBLT

* Transparent Move BitBLT

Solid Fill BitBLT

Read BitBLT (Direct Interface Mode Only)

L]
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* Pattern Fill BitBLT

2.13 SD Memory Card Interface

+ SD Memory Card interface compatible with the SD Memory Card Physical Layer
version 1.0 specification

* 4-bit or 1-bit interface
* No security functions

* Card Detect and Write Protect inputs

2.14 General Purpose I/O Ports
» 22 General Purpose 1/O Pins

» Configurable as inputs or outputs (inputs at reset)
* Pull-down resistance control for inputs (pull-down resistance is enabled at reset)

* GPIO pins can be controlled during power save mode
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2.15 Clocks

PLL (requires clock input of 32.768kHz)
* PLL output range: 48-55MHz

* PLL output clock period jitter: 3%

* PLL output stabilization time: 50ms

PLL bypass mode available

2.16 Power Save Functions

L]

L]

Software initiated power save mode (internal system clock is stopped)
Clock supply control for each module
LCD frame transfer (serial/parallel interface LCD panel)

LCD auto frame transfer synchronized to camera input (serial/parallel interface LCD
panel)

Pull-down resistance control of general purpose /O port (default is off for output mode)
Bypass mode from Host CPU to LCD panel

The power supply of Cameral I/F and Camera2 I/F is independent. Only Camera I/F can
stop the power supply when the Camera module unused

2.17 Power Supply Voltage

L]
.

L]

2.18 Package

Logic voltage: 1.95V - 1.65V

PLL voltage: 1.95V - 1.65V

Host Interface voltage: 3.25V -2.75V

LCD Interface voltage: 3.25V - 2.75V

Camera Interface voltage: 3.25V - 2.75V

SD Memory Card Interface voltage: 3.25V - 2.75V

PFBGA 180-pin package
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System Diagrams

3 System Diagrams

32.768kHz
CPU l
(Direct 80 Type 1) — Camera1
cst cst é CM1CLKOUT MCLK
A[19] M/R# CM1VRE VREF
A[18:1] AB[18:1] CM1HRE HREF
D[15:0] DB[15:0] CM1CLKIN PCLK
RD# RD# CM1DAT[7:0 YUV[7:0]
WE# WE#
UBEs - cMsTROUT————»  Strobe
LBE# BEO#
WAIT# |« WAIT# LCD1(Generic TFT)
INT < INT FPFRAME P VSYNC
RSTO RESET# S1D13719 FPLINE »| HSYNC
FPDAT[17:0] > ?555:%%
CS24# Scs# FPSHIFT » BOLK
SCKLCD SCK DRDY »{ ENAB
AOLCD SAD
SOLCD s
LCD2(Serial)
FPCS24# » cs#
FPAO » A0
FPSCK » SCK
FPSO » s
Figure 3-1: Example System Diagram 1
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System Diagrams

32.768kHz
CPU
(Direct 80 Type 2) — Camera2
cs# > CSH é CM2CLKOU] » MCLK
A[19] » MR CM2VREF/«¢ VREF
Al18:1] P AB[18:1] CM2HREF|« HREF
D[15:0] [« »{ DB[15:0] CM2CLKIN|< PCLK
RD# > RD# CM2DAT[7:0]|« YUV[7:0]
HIOVDD
T Wes cMsTROUT——>»  Strobe
WEU# »| BE1#
WEL# p BEO# LCD1(Parallel)
WAIT# |4 WAIT# FPCS1# p CSt
INT  |g INT
RSTO » RESET# $1D13719 DRDY » RD#
FPFRAME > WR#
CS2# P SCS# FPLINE » A0
SCKLCD » SCK FPDAT[17:0] » D[17:0]
AOLCD > SAO FPVINT [« > VSYNC
SOLCD > s
LCD2(Serial
FPCS2#|———pf Cs#
FPAQ [——————p{ A0
FPSCK [————— | sCK
FPSO |——————————p|s|
Figure 3-2: Example System Diagram 2
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System Diagrams

32.768kHz
CPU l
(Direct 80 Type 3) — Camera1
cst# P CS# é CM1CLKOUT, » MCLK
A[19] P M/R# CM1VREF [« VREF
A[18:1] »{ AB[18:1] CM1HREF [« HREF
D[15:0] |« »| DB[15:0] CM1CLKIN [« PCLK
RDL# » RD# CM1DAT[7:0] (4 YUV[7:0]
WEL# P WE#
RDU# »| BE1# CMSTROUT Strobe
WEU# »| BEO#
WAIT# WAIT# LCD1(Parallel)
INT INT FPCS1# p| CS#
RSTO P RESET# S1D13719
DRDY|———g——9 RD#
FPFRAME ® » WR#
FPLINE Py »l A0
FPDAT[17:0]|__o > D[17:0]
FPVIN1 < P VSYNC
LCD2(Parallel)
FPCS2# p| CS#
» RD#
> WR#
» AO
» D[17:0]
FPVIN2 [« P VSYNC
Figure 3-3: Example System Diagram 3
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CPU
(Indirect 80 Type 1)

32.768kHz

l

Cs#

CLKI

CSs#
M/R#

NC —| AB[18:3]

Al2:1]

D[15:0] |«

RDL#

WEL#

RDU#

V.V VvV Vv

WEU#

INT

NC €4—

v

RSTO

» AB[2:1]

DB[15:0]
RD#
WE#
BE1#
BEO#
WAIT#
S1D13719
INT

RESET#

Camera1t
CM1CLKOUT » MCLK
CM1VREF (¢ VREF
CM1HREF [« HREF
CM1CLKIN {4 PCLK
CM1DAT[7:0] [ YUV[7:0]
CMSTROUT ——»  Strobe
LCD1(Parallel)
FPCS1# p{ CS#
DRDY | ————¢—— RD#
FPFRAME » WR#
FPLINE Syl A0
FPDAT[17:0]|__o » D[17:0]
FPVIN1 |¢ P VSYNC
LCD2(Parallel)
FPCS2# » CSt
»{ RD#
P WR#
»{ A0
» D[17:0]
FPVIN2 ([« » VSYNC

Figure 3-4: Example System Diagram 4
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System Diagrams

32.768kHz
CPU HIOVDD l
(Direct 68) -— — Cameral
cst# p CSt# é CM1CLKOUT p MCLK
A[19] P M/R# CM1VREF [« VREF
A[18:1] P AB[18:1] CM1HREF |« HREF
D[15:0] |« » DB[15:0] CM1CLKIN |« PCLK
»| RD# CM1DAT[7:0] [« YUV[7:0]
RIW# > WE#
Ubsh ol Be 1 cMsTROUT—»  Strobe
LDS# » BEO#
WAIT# (< WAIT# LCD1(Generic TFT)
INT <« INT FPFRAME ———@—— VSYNC
RSTO P RESET# S1D13719 FPLINE ® HSYNC
FPDAT[17:0] —@ e-Ra
B5~B0
FPSHIFT DCLK
DRDY @ »{ENAB
LCD2(Parallel)
FPCS2# p CS#
RD#
> WR#
» A0
» D[17:0]
FPVINZ [« > VSYNC
Figure 3-5: Example System Diagram 5
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Block Diagram

4 Block Diagram

Parallel Input

—>

Serial Input
—>

Host
IIF

24
24 Camera1
Smooth <J < > —
C?:tzre 4—|j <24 Interface Camerat
Resizer Camera1 Clock
Smooth Camera2
S <+
View 4—|:| -« 24 P 2 or
Resi amera2 (g
esizer »| Interface MzEG
24y  SRAM 512KB Camera2 Clock YUV Digital
24 24 5 bank Output
16 | JPEG
24 | Line
'y Buffer
\;J JPEG
Codec 4 JPEG LCD Bi
<« 1as,
< 32 o FIFO GPIO LED etc.
24 e
YUV/RGB1
24
16 2D 32 Disol 32 Fractional
BitBLT |47 P® Display »  zoom [ %
Buffer PIP+ (YOV42:2) | Address
32 PIP+ (RGB) .| Gen
|
éz Main Panel Data
24
< LUT1 «— Main Panel Data
24
PIP+ Panel Data
< LUT2 |¢ YUV/RGB2
Display
Crmk > —
rmiky “|  FIFO RGB
Interface LCD1(Parallel)
24 or
RGB/YUV (¢ Parallel LCD2 (Serial)
Interface

v

P/S

T

Serial
Interface

Serial Clock

A4

System Clock (PLL)

SD Memory
Card IIF

SD Card Clock

» LCD2 (Serial)

Figure 4-1: S1D13719 Block Diagram
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Pins

5 Pins

5.1 S1D13719 Pinout Diagram (PFBGA-180)

This mark is for reference only
appears on the top of the
package.

TZZIrX«eIOmMmMmMmOoO >

-@

OO0O0O0O0O0
OO0O0O0O0O0
OO0O0O0O0O

O0O0O0OO0OOOOOOOOO
O00O0OOO0OOOOOOOO
O00O0OO0OOOOOOOOO
O0O0O0OO0OOOOOLOOOO
O0OO0OO0OO0O0OOOOOOOO

O00O0O
OO0O0O0O0
O00O0O0

1234567 8 91011121314

Figure 5-1: SID13719 PFBGA-180 Pin Mapping (Top View)
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Table 5-1: S1D13719 PFBGA-180 Pin Mapping (Top View)

NC DBI9] DB[13] AB[1] AB[5] HIOVDD AB[11] DBI3] DBI6] scs# BE1# CLKI NC NC
vss DB[7] NC DB[11] AB[2] AB[6] AB[8] AB[12] DB5] RD# BEO# M/R# cs# vss
AB[17] AB[15] AB[16] DB[12] AB[3] AB[7] AB[13] DB[4] WAIT# WE# NC PLLVSS R(eGsﬁ"gfd Reserved
INT DB[1] AB[18] DB[8] DB[15] COREVDD AB[9] AB[14] HIOVDD SCK COREVDD veP R(eGsﬁ"gfd Reserved
RESET# SAO DB[2] DBI0] DBI[10] AB[4] AB[10] COREVDD | COREVDD vss PLLVDD | CM2DAT[1] | CM2DAT[0] | CM2DATI3]
GPIO[19] GPIO[18] si HIOVDD DB[14] CCM2DAT[2]| CM2DAT4] NC CM2DAT[6] | CM2DAT7]
GPIO[15] GPIO[16] GPIO[17] GPIO[11] SIovDD NC ClO2vDD | CM2DAT[5] | CM2VREF | cm2cLKouT
GPIO[12] GPIO[13] GPIO[14] PIOVDD CNFI6] vss CM1HREF | CM2HREF | COREVDD | CM2CLKIN
NC vss PIOVDD FPVINT CNF[3] CNF[7] CIO1VDD | CM1VREF | CMIGLKOUT NC
TESTEN vss FPVIN2 FPDAT[2] CNF[5] CNF(0] FPSCK COREVDD CONF[1] CM1DAT[4] | CM1DAT[O] | CM1DAT[1] | CM1DAT[2] | CM1CLKIN
GPIO[0] FPDAT[8] | FPDAT[0] SCANEN CNF[4] FPDAT[7] | FPDAT[16] | FPDAT[11] CNF[2] GPIO[1] vss CM1DAT[5] | CM1DAT[7] | CM1DAT[3]
DRDY FPCS2# FPDAT[6] | FPDAT[15] vss FPDAT[9] | FPDAT[14] | FPDAT[10] FPSO PIOVDD GPIO[6] GPIO[5] GPIO[4] | CM1DATI6]
FPDAT[1] FPDAT[4] | FPDAT[5] NC FPCS1# FPDAT[17] NC FPDAT[13] NC GPIO[10] GPIO[21] GPIO[8] GPIO[2] | CMSTROUT
NC FPDAT[3] | FPFRAME FPLINE FPSHIFT PIOVDD FPAO FPDAT[12] vss GPIO[9] GPIO[20] GPIO[7] GPIO[3] NC
1 2 3 4 5 6 7 8 9 10 1" 12 13 14
S1D13719 Hardware Functional Specification Seiko Epson Corporation 27

Rev.1.6




Pins

5.2 Pin Descriptions

Key:

| = Input

0} = Output

10 = Bi-Directional (Input/Output)

P = Power pin

Z = High Impedance

Item Description
IC LVCMOST input
ICU LVCMOS input with pull-up resistor (60KQ@3.0V)
ICD LVCMOS input with pull-down resistor (60KQ@3.0V)
IHCS H System LVCMOS level Schmitt input
ILCS L System LVCMOS level Schmitt input
OLN35 Low noise output buffer (3.5mA/-3.5mA@3.0V)
OLN35T Low noise Tri-state output buffer (3.5mA/-3.5mA@3.0V)
BLNC35 Low noise LVCMOS 10 buffer (3.5mA/-3.5mA@3.0V)
BLNC35D Low noise LVCMOS IO buffer (3.5mA/-3.5mA@3.0V) with pull-down resistor
(60KQ@3.0V)
BLNC35DS I(.é)(\)/\}/(gzoi@sgllé\\;?MOS Schmitt 10 buffer (3.5mA/-3.5mA@3.0V) with pull-down resistor
ITD Test mode control input with pull-down resistor (60KQ@3.0V)
ILTR Low Voltage Transparent Input
OLTR Low Voltage Transparent Output
ICDV LVCMOS input with pull-down resistor (60KQ@3.0V) and cut-off
Low noise LVCMOS IO buffer (3.5mA/-3.5mA@3.0V) with pull-down

BLNCV35D resistor(60KQ@3.0V) and cut-f)ff © ) P
BLNCV35 Low noise LVCMOS CUT-OFF |0 buffer (3.5mA/-3.5mA@3.0V) with cut-off

1. LVCMOS is Low Voltage CMOS (see Section 6, “D.C. Characteristics”).
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Pins

5.2.1 Host Interface Pins

Many of the host interface pins have different functions depending on the selection of the
host bus interface (see configuration of CNF[4:2] pins in Table 5-2: “Summary of Power-
On/Reset Options,” on page 41). For a summary of host interface pins, see Table 5-3:
“Direct Host Interface Pin Mapping (1 CS# Mode),” on page 427 and Table 5-4: “Indirect
Host Interface Pin Mapping (2 CS# Mode),” on page 43.

. PFBGA RESET# i
Pin Name | Type Ping Cell Power State Description
D3,C1,C3, System address bus pins 18-3.
C2,D8,C7, - For Direct Host Bus Interfaces, these pins are used for
AB[18:3] | |B8ATET. | \«p |HIOVDD 7 the system address bits 18-3.
D7,B7,C6, » For Indirect Host Bus Interfaces, the internal pull-down
B6,A5,E6, resistors are enabled and these pins must be left
C5 unconnected.
System address bus pins 2-1.
» For Direct Host Bus Interfaces, these pins are used for
AB[2:1] | B5, Ad IC HIOVDD 7 the system address bits 2-1.

» For Indirect Host Bus Interfaces, these pins are used to
index the Indirect Interface Register Ports (see Section
19.3.1, “Indirect Addressing Register Ports”).

D5,F5,A3,
iggjgg System data bus pins 15-0.
DB[15:0] | 10 | Ag'gg cg | BLNC35 | HIOVDD z « For Parallel Host Bus Interfaces, these pins are the
A8:E3:D2: System data bus pins 15-0.
E4
This input pin has multiple functions.

» For 1 CS# mode, this pin inputs the chip select signal
(CS#).

Cs# | B13 IC  |HIOVDD z « For 2 CS# mode, this pin inputs the memory chip select
signal (CSM#).

* When REG[0014h] bit 3 = 1 and the SCS# pin is low, this
pin is the LCD parallel bypass chip select.

This input pin has multiple functions.

» For 1 CS# mode, this pin selects between the display
buffer and register address spaces. When M/R# is set
high, the display buffer is accessed and when M/R# is

M/R# | B12 ICD |HIOVDD Z set low the registers are accessed.

» For 2 CS# mode, this pin inputs the register chip select
(CSR#).

Note: For Indirect Host Bus Interfaces, the internal pull-down
resistor is enabled and this pin must be left unconnected.
This input pin has multiple functions.

« For Indirect and Direct 68, this pin must be connected to
HIOVpp.

RD# | B10 IC  |HIOVDD z « For Indirect and Direct 80 Type 1 and Type 2, this pin is
the read enable signal (RD#).

» For Indirect and Direct 80 Type 3, this pin is the DB[7:0]
lower byte read enable signal (RDL#).
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. PFBGA RESET# o
Pin Name | Type Pin# Cell Power State Description

This input pin has multiple functions.
» For Indirect and Direct 68, this pin is the read/write signal
(RIW#).
» For Indirect and Direct 80 Type 1, this pin is the write
WE# | C10 IC HIOVDD Y4 enable signal (WE#).
» For Indirect and Direct 80 Type 2, this pin must be
connected to HIOVpp.

» For Indirect and Direct 80 Type 3, this pin is the DB[7:0]
lower byte write enable signal (WEL#).

This input pin has multiple functions.
» For Indirect and Direct 68, this pin is the D[15:8] upper
data strobe (UDS#).

» For Indirect and Direct 80 Type 1, this pin is the D[15:8]
BE1# A11 IC HIOVDD 4 upper byte enable signal (UBE#).

» For Indirect and Direct 80 Type 2, this pin is the DB[15:8]
upper byte write enable signal (WEU#).

» For Indirect and Direct 80 Type 3, this pin is the DB[15:8]
upper byte read enable signal (RDU#).

This input pin has multiple functions.
» For Indirect and Direct 68, this pin is the D[7:0] lower
data strobe (LDS#).

» For Indirect and Direct 80 Type 1, this pin is the D[7:0]
BEO# B11 IC HIOVDD 4 lower byte enable signal (LBE#).

* For Indirect and Direct 80 Type 2, this pin is the DBJ[7:0]
lower byte write enable signal (WEL#).

» For Indirect and Direct 80 Type 3, this pin is the DB[15:8]
upper byte write enable signal (WEU#).

During a data transfer, WAIT# is driven active (low) to force
the system to insert wait states. It is driven inactive to indicate
WAIT# 0] C9 OLN35T | HIOVDD 4 the completion of a data transfer. WAIT# is released to a high
impedance state after the data transfer is complete. For the
indirect host interface, the WAIT# pin is masked.

Interrupt output. When an internal interrupt occurs, this output
INT 0] D1 OLN35 |HIOVDD L pin is driven high. If the Host CPU clears the internal interrupt,
this pin is driven low.

This active low input sets all internal registers to their default

RESET# E1 IHCS | HIOVDD z state and forces all signals to their inactive states.
LCD Serial/Parallel bypass mode chip select input for the
scs# | A10 icU  |HIovDD 1 Host CPU interface. When Bypass Mode is enabled, the Host

CPU can directly control the LCD1 (Parallel) or LCD2
(Serial/Parallel) interface LCD.

Serial clock input for the Host CPU serial interface.

* When Serial Bypass Mode is enabled, the Host CPU can
SCK | D10 ICD |HIOVDD 0 directly control the LCD2 serial interface LCD.

» For Parallel Host Bus Interfaces, the internal pull-down
resistor is enabled and this pin must be left unconnected.

Serial/Parallel AO command input for the Host CPU interface.

* When LCD Bypass Mode is enabled, the Host CPU can
SAO0 | E2 ICD |HIOVDD 0 directly control the LCD2 serial/parallel interface LCD.

» For Parallel Host Bus Interfaces, the internal pull-down
resistor is enabled and this pin must be left unconnected.
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. PFBGA RESET# _r
Pin Name | Type Pin Cell Power State Description

Serial data input for the Host CPU serial interface.

* When Serial Bypass Mode is enabled, the Host CPU can
Sl | F3 ICD |HIOVDD 0 directly control the LCD2 serial interface LCD.

» For Parallel Host Bus Interfaces, the internal pull-down
resistor is enabled and this pin must be left unconnected.
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5.2.2 LCD Interface Pins

Many of the LCD Interface pins have different functions depending on the configured panel
interface mode. See Table 5-5: “LCD Interface Pin Mapping for Mode 1,” on page 44,
Table 5-6: “LCD Interface Pin Mapping for Modes 2/3,” on page 45 and Table 5-7: “LCD
Interface Pin Mapping for Mode 4,” on page 46 for more details on the pin functions.

e Mode 1is LCD1: RGB, LCD2: Serial

Mode 2 is LCD1: Parallel, LCD2: Serial

e Mode 3 is LCD1: Parallel, LCD2: Parallel

Mode 4 is LCD1: RGB, LCD2: Parallel

For further information on the three panel interface modes, see the bit description for
REG[0032h] bits 1-0.

Pin Name

Type

PFBGA
Pin#

Cell

Power

RESET#
State

Description

FPDAT[17:0]

10

NG6,L7,
M4,M7,
N8,P8,
L8,M8,
M6,L2,
L6,M3,
N3,N2,
P2,K4,
N1,L3

BLNC35D

PIOVDD

These input/output pins are the LCD interface data pins and
have multiple functions.
* For Mode 1 and Mode 4 RGB interfaces, these pins are
the LCD1 RGB data outputs.
* For Mode 2 and Mode 3 parallel interfaces, FPDAT[17:0]
are the LCD1 parallel interface data outputs.
* For Mode 3 and Mode 4 parallel interfaces, FPDAT[17:0]
are the LCD2 parallel interface data outputs.

» For Parallel Bypass Mode, these pins input/output the
Host CPU data. See Table 5-8: “LCD Interface Pin
Mapping for Bypass Mode,” on page 47.

FPFRAME

P3

OLN35

PIOVDD

This output pin has multiple functions.

* For Mode 1 and Mode 4 RGB interfaces, this pin is the
LCD1 frame pulse output.

* For Mode 2 and Mode 3 parallel interfaces, this pin is the
LCD1 write command output.

» For Mode 3 and Mode 4 parallel interfaces, this pin is the
LCD2 write command output.

» For Parallel Bypass Mode, this pin outputs the Host CPU
XWR signal.

FPLINE

P4

OLN35

PIOVDD

This output pin has multiple functions.

* For Mode 1 and Mode 4 RGB interfaces, this pin is the
LCD1 line pulse output.

» For Mode 2 and Mode 3 parallel interfaces, this pin is the
LCD1 command output (AO).

» For Mode 3 and Mode 4 parallel interfaces, this pin is the
LCD2 command output (AO).

» For Parallel Bypass Mode, this pin outputs the Host CPU
command signal (A0O).

FPSHIFT

P5

OLN35

PIOVDD

This output pin has multiple functions.

» For Mode 1 and Mode 4, this pin is the LCD1 pixel clock
output.

* For Mode 2 and Mode 3, this pin is not used.
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Pin Name

Type

PFBGA
Pin#

Cell

Power

RESET#
State

Description

DRDY

M1

OLN35

PIOVDD

This output pin is the data enable output and has multiple
functions.

* For Mode 1 and Mode 4, this pin is the LCD1 DRDY
output.

* For Mode 2 and Mode 3, this pin is not used.

« For Parallel Bypass Mode, this pin outputs the XRD
signal.

FPCS1#

N5

OLNS35

PIOVDD

This output pin has multiple functions.
» For Mode 1 and Mode 4, this pin is the LCD1 serial
interface chip select output.

* For Mode 2 and Mode 3, this pin is the LCD1 parallel
interface chip select output.

» For Parallel Bypass Mode, this pin outputs the Host CPU
NCS1 signal.

FPCS2#

M2

OLN35

PIOVDD

This output pin has multiple functions.

» For Mode 1 and Mode 2, this pin is the LCD2 serial
interface chip select output. When power save is
enabled or when serial bypass mode is enabled, this pin
outputs the state of the SCS# pin.

* For Mode 3 and Mode 4, this pin is the LCD2 parallel
interface chip select output.

» For Serial or Parallel Bypass Mode, this pin outputs the
Host CPU NCS2 signal.

FPSCLK

K7

OLN35

PIOVDD

This output pin has multiple functions.

» For Mode 1, this pin is the LCD1 and LCD2 serial
interface clock output. For Mode 4, this pin is the LCD1
serial interface clock output. For LCD2, when power
save is enabled or when serial bypass mode is enabled,
this pin outputs the state of the SCLK pin.

* For Mode 1 and Mode 2, this pin is the LCD2 serial
interface clock output. When power save is enabled or
when serial bypass mode is enabled, this pin outputs the
state of the SCLK pin.

* For Mode 3, this pin is not used.

» For Serial Bypass Mode, this pin outputs the Host CPU
SCK signal.

FPAO

P7

OLN35

PIOVDD

This output pin has multiple functions.

* For Mode 1, this pin is the LCD1 and LCD2 serial
interface AO output. For Mode 4, this pin is the LCD1
serial interface A0 output. For LCD2, when power save
is enabled or when serial bypass mode is enabled, this
pin outputs the state of the SAO pin.

* For Mode 2, this pin is the LCD2 serial interface AO
output. When power save is enabled or when serial
bypass mode is enabled, this pin outputs the state of the
SAOQ pin.

* For Mode 3, this pin is not used.

» For Serial Bypass Mode, this pin outputs the Host CPU
A0 signal.
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Pin Name

Type

PFBGA
Pin#

Cell

Power

RESET#
State

Description

FPSO

M9

OLN35

PIOVDD

This output pin has multiple functions.

* For Mode 1, this pin is the LCD1 and LCD2 serial
interface data output. For Mode 4, this pin is the LCD1
serial interface data output. For LCD2, when power save
is enabled or when serial bypass mode is enabled, this
pin outputs the state of the Sl pin.

* For Mode 2, this pin is the LCD2 serial interface data
output. When power save is enabled or when serial
bypass mode is enabled, this pin outputs the state of the
Sl pin.

* For Mode 3, this pin is not used.

» For Serial Bypass Mode, this pin outputs the Host CPU
Sl signal.

FPVIN1

J4

BLNC35D

PIOVDD

This input/output pin has multiple functions.

* For Modes 2 and 3, this pin is the parallel interface
LCD1 vertical sync input from the LCD panel.

FPVINZ2

K3

BLNC35D

PIOVDD

This input/output pin has multiple functions.

* For Mode 2, this pin is the LCD2 serial interface vertical
sync input from the LCD panel.

» For Mode 3, this pin is the LCD2 parallel interface
vertical sync input from the LCD panel.
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5.2.3 Camera Interface Pins

Many of the pins for the 2 Camera Interfaces have different functions depending on the
settings for these interfaces. See Table 5-9: “Cameral Interface Pin Mapping,” on page 48
for details on the connections for the Cameral Interface. See Table 5-10: “Camera2
Interface Pin Mapping,” on page 48 for details on the connections for the Camera2
Interface.

The Cameral Interface supports a Type 1 8/16-bit bus Camera interface.

Note
The output functions of the Cameral Interface pins (CM1DAT[7:0], CM1VREF,
CMI1HREF, CM1CLKIN) are for testing only.

The Camera2 Interface supports a Type 1 8-bit bus Camera interface. It also supports input
from an external MPEG codec.

Note
The output functions of the Camera2 Interface pins (CM2DAT[7:0], CM2CLKIN) are
for testing only.

. PFBGA RESET# i
Pin Name |Type Pint Cell Power State Description
These input/output pins have multiple functions.
» For the Camera1 8-bit interface (REG[0102h] bit 6
L13,M14, = 0), these pins are the 8-bit data input
. L12,K10, (CAMDAT[7:0)).
CMIDAT[7:0| 1 |y kg | ICDV | CIOIVDD | 0 « For the Camera1 16-bit interface (REG[0102h] bit 6
K12.K11 = 1), these pins are the 8-bit luminance (Y) or
’ chrominance (Cb/Cr) data input (CAMDAT[7:0]).
The data type must be set using REG[0102h] bits
CM1VREE | 12 ICDV ClO1VDD 0 For the Camera1 interface, this pin is the vertical sync
input (VREF).
CM1HREF | H11 ICDV ClO1VDD 0 !:or the Camera1 interface, this pin is the horizontal sync
input (HREF).
For the Camera1 interface, this pin is the Master clock
CM1CLKOUT| O J13 OLN35 |CIO1VDD L output (CAMMCLK).
For the Camera1 interface, this pin is the camera pixel
CM1CLKIN | K14 ICDV CIO1VDD 0 clock input (CAMPCLK).
These input/output pins have multiple functions.
* For the Camera1 16-bit interface (REG[0102h] bit 6
F14 F13 = 1), these pins are the 8-bit chrominance (Cb/Cr)
G12’F1 1’ or luminance (Y) data input (CAMDAT[15:8]). The
CM2DATI[7:0] | 10O E14’F10’ BLNCV35D | CIO2VDD 0 data type must be set using REG[0102h] bits 4-3.
E12’ E13’  For the Camera2 interface, these pins are the 8-bit
’ data input (CAMDAT[7:0]).
* For the Camera2 MPEG codec interface, these
pins are the 8-bit data input (PXL[7:0]).
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Pin Name

Type

PFBGA
Pin#

Cell

Power

RESET#
State

Description

CM2VREF

G13

BLNCV35D

Clo2vDD

This input/output pin has multiple functions.

» For the Camera2 interface, this pin is the vertical
sync input (VREF).

» For the Camera2 MPEG codec interface, this pin is
the vertical sync output (nDISPVSYNC).

CM2HREF

H12

BLNCV35D

Clo2vDD

This input/output pin has multiple functions.

» For the Camera2 interface, this pin is the horizontal
sync input (HREF).

* For the Camera2 MPEG codec interface, this pin is
the horizontal sync output (nDISPHSYNC).

CM2CLKOUT

G14

OLN35

Clo2vDD

This output pin has multiple functions.

» For the Camera2 interface, this pin is the master
clock output (CAMMCLK).

» For the Camera2 MPEG codec interface, this pin is
the clock output (DISPCLK).

CM2CLKIN

H14

BLNCV35D

ClO2vDD

This input/output pin has multiple functions.

» For the Camera2 interface, this pin is the camera
pixel clock input (CAMPCLK).

» For the Camera2 MPEG codec interface, this pin is
the blanking input (DISPBLK).

CMSTROUT

N14

OLN35T

PIOVDD

Strobe signal form MGE Register Trig
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5.2.4 SD Card Interface Pins
GPIO[19:11] are used as SD Card Interface when REG[0004h] bit 7=1.

SIOVDD should be supplied to these pins when the SD Card interface is used. PIOVDD
should be supplied to these pins when the SD card interface is not used. See Miscellaneous
Pins on page 39, GPIO[19:11].

Note
Disable the pull-down resistance of the GPIOs (REG[0308h] bits 19-11) before using
the SD Memory Card Interface.

. PFBGA RESET# _
Pin Name | Type Ping Cell Power State Description

This input/output pin has multiple functions.
» For SD Card, these pins are used for data |O.

H3,H2, + For MMC, the SDDATO pin is used for data IO.
SDDAT[3:0] | 10 | |44'g4 | BLNC3SD | SIOVDD 0 SDDAT[3:1] must be left unconnected.

* When SD Card/MMC is not used, these pins are
GPIO[14:12]. See Miscellaneous Pins on page 39,
GPIO[14:11].

This input/output pin has multiple functions.
* For SD Card, this pin is the command IO.
SDCMD 10 G1 BLNC35D | SIOVDD - + For MMC, this pin is the command 10 (CMD).

* When SD Card is not used, this pin is GPIO15. See
Miscellaneous Pins on page 39, GPIO15.

This input/output pin has multiple functions.
» For SD Card, this pin is the clock output.
SDCLK 10 G2 BLNC35D | SIOVDD - + For MMC, this pin is the clock output (CLK).

* When SD Card/MMC is not used, this pin is GPIO16.
See Miscellaneous Pins on page 39, GPIO16.

This input pin has multiple functions.
» For SD Card, this pin is the card detect.
SDCD# 10 G3 | BLNC33D | SIOVDD - « For MMC, this pin is the card detect (CD#).

* When SD Card/MMC is not used, this pin is GPIO17.
See Miscellaneous Pins on page 39, GPI1017.

This input pin has multiple functions.
» For SD Card, this pin is the write protection input.
SDwP 10 F2 BLNC35D | SIOVDD - « For MMC, this pin is the write protection input (WP).

* When SD Card/MMC is not used, this pin is GPIO18.
See Miscellaneous Pins on page 39, GPIO18.

This output pin has multiple functions.
» For SD Card, this pin is the general purpose output
port.
SDGPO 10 F1 BLNC35D | SIOVDD - « For MMC, this pin is the general purpose output port
(GPO).

* When SD Card/MMC is not used, this pin is GPIO19.
See Miscellaneous Pins on page 39, GPIO19.
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5.2.5 Clock Input Pins

Pin Name | Type P';ﬁ‘(;A Cell Power RgtS::# Description
This input pin has multiple functions.
* When the internal PLL is used, this pin is the input
CLKI | A12 ILCS | HIOVDD Y4 reference clock for the internal PLL (32.768KHz).
* When the PLL is bypassed, this pin is the digital clock
input for the system clock (SYSCLK).
Reserved = D13 — — — Reserved. This pin must be connected to GND.
Reserved D14 — — — Reserved. This pin must be left unconnected.
Reserved — C13 — — — Reserved. This pin must be connected to GND.
Reserved — C14 — — — Reserved. This pin must be left unconnected.
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5.2.6 Miscellaneous Pins

. PFBGA RESET# I
Pin Name | Type Ping Cell Power State Description
These inputs are used for configuring the S1D13719 and
J10,H5, must be connected to either PIOVDD or VSS. The states of
CNF[7:0] | K5,L5,J5, IC PIOVDD Z these pins are latched at RESET#. For more information, see
L9,K9,K6 Table 5-2: “Summary of Power-On/Reset Options,” on page
41.
These pins are general purpose input/output pins. Their
N10,P10, default configuration (input or output) is controlled using
N12,P12, CNF1.
] M11, » For various LCD panel settings, GPIO[10:0] are used to
GPIO[10:0] | 10 M12, | BLNC35D | PIOVDD | see note output LCD interface signals. See Table 5-5: “LCD
M13,P13, Interface Pin Mapping for Mode 1,” on page 44 and
N13,L10, Table 5-6: “LCD Interface Pin Mapping for Modes 2/3,”
L1 on page 45 for which GPIO pins are available for use as
GPIOs for a given LCD panel setting.
These pins are general purpose input/output pins. Their
default configuration (input or output) is controlled using
CNF1.

» For various LCD panel settings (when REG[0004h] bit
7=0), GPIO[13:11] are used to output LCD interface
signals. See Table 5-5: “LCD Interface Pin Mapping for
Mode 1,” on page 44 and Table 5-6: “LCD Interface Pin

F1,F2, Mapping for Modes 2/3,” on page 45 for which GPIO

G3,G2, pins are available for use as GPIOs for a given LCD

GPIO[19:11]| IO G1,H3, | BLNC35D | PIOVDD |see note panel setting.
H2,H1, + For SD Card/MMC interface (when REG[0004h] bit
G4 7=1), GPIO[19:11] pins are used as the SD/MMC card

interface pins. SIOVDD should be used for the signals
when the SD Card/MMC interface is used. PIOVDD
should be used for the signals when the SD Card/MMC
interface is not used.

* In serial bypass mode or in power-save mode (when
REG[0004h] bit 7=0), GPIO19 inputs the Host CPU
serial interface chip select signal (CMCSI#).

These pins are general purpose input/output pins. Their
N11 default configuration (input or output) is controlled using
GPIO[21:20] | IO P1 1’ BLNC35D | PIOVDD |see note | CNF1.
* GPIO20 outputs the strobe control signal when the
strobe function is enabled (REG[0124h] bit 3 = 1).

TESTEN | KA ITD PIOVDD 0 Test Enable input used for production test on!y. This pin
should be left unconnected for normal operation.

SCANEN | L4 ICD PIOVDD 0 Scan Enable input used for production test or_1|y. This pin
should be left unconnected for normal operation.

VCP 10 D12 OLTR COREVDD 7 PLL output monitor pin used for production te§t only. This pin
should be left unconnected for normal operation.
Note

When CNF1 = 0 (GPIO pins are outputs), the reset state of GPIO[21:3, 0] is 0.
When CNF1 =1 (GPIO pins default to inputs), the reset state of GPIO[21:3, 0] is 0.
When REG[0056h] bit 13 =1, or REG[005Eh] bit 13 = 1, the reset state of GPIO[2:1] is
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always Hi-Z.

When REG[0056h] bit 13 = 0 and REG[005Eh] bit 13 = 0, the reset state of GPIO[2:1]
depends on CNF1 as above.

5.2.7 Power and Ground Pins

. PFBGA RESET# i
Pin Name | Type Pint Power State Description

HIOVDD P F4,A6,D9 | P — 10 power supply for the host interface

J3,H4, .
PIOVDD P P6.M10 P — 10 power supply for the panel interface
ClO1VDD P J11 P — 10 power supply for the camera1 interface
CIO2vDD P G11 P — IO power supply for the camera2 interface
SIOVDD P G5 P — 10 power supply for the SD-Card I/F interface

D6,D11,
COREVDD |P E8,E9, P — Core power supply

K8,H13

B1,J2,

E10,K2,

GND for HIOVDD, PIOVDD, CIO1VvVDD, CIO2VDD, SIOVDD,

vss P MS,P9, ~|P o and COREVDD

H10,L11,

B14
PLLVDD P E11 P — PLL power supply
PLLVSS P C12 P — GND for PLLVDD
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5.3 Summary of Configuration Options

These pins are used for configuration of the chip and must be connected directly to
PIOVDD or VSS. The state of CNF[7:0] are latched on the rising edge of RESET#.
Changing state at any other time has no effect.

Table 5-2: Summary of Power-On/Reset Options

Configuration

Power-On/Reset State

Input 1 (connected to PIOVDD) 0 (connected to VSS)
CNF7 Camera2 power supply OFF Camera2 power supply ON
CNF6 Parallel 2 CS# mode Parallel 1 CS# mode
CNF5 Big Endian Little Endian
Selects host bus interface as follows:
CNF4 CNF3 CNF2 HostBus
0 0 0 Direct 80 Type 2
0 0 1 Direct 80 Type 3
. 0 1 0 Indirect 80 Type 2
CNF4:2] 0 1 1 Indirect 80 Type 3
1 0 0 Direct 80 Type 1
1 0 1 Direct 68
1 1 0 Indirect 80 Type 1
1 1 1 Indirect 68
All GPIO pins (GPIO[21:0]) are configured as All GPIO pins (GPI0O[21:0] are configured as
inputs. outputs.
CNF1
(see Note) Note: When CNF1=1 at RESET#, REG[0300h]- Note: When CNF1=0 at RESET#, REG[0300h]-
REG[0302h] can be used to change individual REG[0302h] are ignored and the GPIO pins are
GPIO pins between inputs/outputs. always outputs.
CNFO Camera1 power supply OFF Camera1 power supply ON

Note

When GPIO pins are used for the SD Card Interface (REG[0004h] bit 7=1) CNF1 has
no effect on these pins. See Figure 5.8 “SD Memory Card Interface Pin Mapping,” on

page 49 for the GPIO pins used.

When GPIO pins are used for the panel interface CNF1 has no effect on these pins. See
Figure 5.5 “LCD Interface Pin Mapping,” on page 44 for the GPIO pins used.
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5.4 Host Interface Pin Mapping

The host interface is selected using CNF[4:2]. For information on selecting the following

interfaces, see Table 5-2: “Summary of Power-On/Reset Options,” on page 41.

Table 5-3: Direct Host Interface Pin Mapping (1 CS# Mode)

Pin Name Direct 68 D_:_:f:; ?0 D_:_;e:: go D_:_:f:; go
AB[18:3] A[18:3] A[18:3] A[18:3] A[18:3]
AB[2:1] AB[2:1] AB[2:1] AB[2:1] AB[2:1]
DB[15:0] D[15:0] D[15:0] D[15:0] D[15:0]
CS# CS# CS# CS# CS#
M/R# Address (1CS#), chip/selection (2CS#)
RD# HIOVDD RD# RD# RDL#
WR# R/W# WE# HIOVDD WEL#
BE1# UDS# UBE# WEU# RDU#
BEO# LDS# LBE# WEL# WEU#
WAIT# WAIT#
INT Interrupt Signal
RESET# RESET#
SCS# - - - -
SCLK - - - -
SA0 - - - -
SI - - - -
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Table 5-4: Indirect Host Interface Pin Mapping (2 CS# Mode)

Pin Name | Indirect 68 In:;;'::tfo In:;rs:tZBO In:_::s:tfo
AB[18:3] Unconnected
AB[2:1] AB[2:1] AB[2:1] AB[2:1] AB[2:1]
DB[15:0] D[15:0] D[15:0] D[15:0] D[15:0]
CS# CS# CS# CS# CS#
M/R# Connected to VSS
RD# HIOVDD RD# RD# RDL#
WR# R/W# WE# HIOVDD WEL#
BE1# UDS# UBE# WEU# RDU#
BEO# LDS# LBE# WEL# WEU#
WAIT# Unconnected
INT Interrupt Signal
RESET# RESET#
SCS# - - - -
SCLK - - - -
SA0 - - - -
SI - - - -
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5.5 LCD Interface Pin Mapping

Table 5-5: LCD Interface Pin Mapping for Mode 1

Mode 1
Pin Name - - LCD1 : LCD2
Sfr | oo | asiter | R | maer | aer | amers | e | SR | sedanvr

FPFRAME | VSYNC VSYNC VSYNC VSYNC SPS GSRT STV STV

FPLINE HSYNC HSYNC HSYNC HSYNC LP GPCK STH STB

FPSHIFT DCK DCK DCLK CLK DCLK CLK HCLK CLK
DRDY ENAB ENAB ENAB ENAB no connect | no connect | no connect INV

FPDATO R7 R7 R7 R7 R7 R7 R5 R7

FPDAT1 R6 R6 R6 R6 R6 R6 R4 R6

FPDAT2 R5 R5 R5 R5 R5 R5 R3 R5

FPDAT3 G7 G7 G7 G7 G7 G7 G5 G7

FPDAT4 G6 G6 G6 G6 G6 G6 G4 G6

FPDAT5 G5 G5 G5 G5 G5 G5 G3 G5

FPDAT6 B7 B7 B7 B7 B7 B7 B5 B7

FPDAT7 B6 B6 B6 B6 B6 B6 B4 B6

FPDATS8 B5 B5 B5 B5 B5 B5 B3 B5

FPDAT9 R4 R4 R4 R4 R4 R4 R2 R4

FPDAT10 R3 R3 R3 R3 R3 R3 R1 R3

FPDAT11 R2 R2 R2 R2 R2 R2 RO R2

FPDAT12 G4 G4 G4 G4 G4 G4 G2 G4

FPDAT13 G3 G3 G3 G3 G3 G3 G1 G3

FPDAT14 G2 G2 G2 G2 G2 G2 GO G2

FPDAT15 B4 B4 B4 B4 B4 B4 B2 B4

FPDAT16 B3 B3 B3 B3 B3 B3 B1 B3

FPDAT17 B2 B2 B2 B2 B2 B2 BO B2

FPCS1# XCS SSTB LCDCS SPR CS

FPCS2# NCS2
FPSCLK SCK SCLK SCLK SCL SCK
FPAO A0 A0
FPSO Sl SDATA SDO SDI Sl
FPVIN1 SDO(FPSI)

FPVIN2 VIN2
GPIO0 GPIO0 GPIOO0 GPIOO0 GPIO0 PS POL CKV VCLK GPIO0 GPIOO0
GPIO1 GPIO1 GPIO1 GPIO1 GPIO1 CLS GRES LD AP GPIO1 GPIO1
GPIO2 GPIO2 GPI02 GPIO2 GPIO2 REV FRP INV POL GPIO2 GPIO2
GPIO3 GPIO3 GPIO3 GPIO3 GPIO3 SPL STH VCOM STH GPIO3 GPIO3
GPIO4 R1 R1 R1 R1 R1 R1 GPI04 R1 GPI0O4 GPIO4
GPIO5 RO RO RO RO RO RO GPIO5 RO GPIO5 GPIO5
GPIO6 G1 G1 G1 G1 G1 G1 GPIO6 G1 GPIO6 GPIO6
GPIO7 GO GO GO GO GO GO GPIO7 GO GPIO7 GPIO7
GPIO8 B1 B1 B1 B1 B1 B1 GPIO8 B1 GPIO8 GPIO8
GPIO9 BO BO BO BO BO BO GPIO9 BO GPIO9 GPIO9
GPIO10 GPIO10 GPIO10 GPIO10 GPIO10 GPIO10 GPIO10 GPIO10 GPIO10 GPIO10 GPIO10
GPIO11 GPIO11 GPIO11 GPIO11 GPIO11 GPIO11 GPIO11 GPIO11 GPIO11 GPIO11 GPIO11
GPIO12 GPIO12 GPIO12 GPIO12 GPIO12 GPIO12 GPIO12 GPIO12 GPIO12 GPIO12 GPIO12
GPIO13 GPIO13 GPIO13 GPIO13 GPIO13 GPIO13 GPIO13 GPIO13 GPIO13 GPIO13 GPIO13
GP|2?14_ GPI1014-21 GPI1014-21 GPI1014-21 GPI1014-21 GP1014-21 GPI1014-21 GP1014-21 GPI1014-21 GP1014-21 GPI1014-21
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Table 5-6: LCD Interface Pin Mapping for Modes 2/3

Mode 2 Mode 3
Pin Name LCD1 LCD2 LCD1 LCD2
Parallel I/F Serial I/F Parallel I/F Parallel I/F
FPFRAME XWR XWR XWR
FPLINE A0 A0 A0
FPSHIFT
DRDY
FPDATO DO DO DO
FPDAT1 D1 D1 D1
FPDAT2 D2 D2 D2
FPDAT3 D3 D3 D3
FPDAT4 D4 D4 D4
FPDAT5 D5 D5 D5
FPDAT6 D6 D6 D6
FPDAT7 D7 D7 D7
FPDATS8 D8 D8 D8
FPDAT9 D9 D9 D9
FPDAT10 D10 D10 D10
FPDAT11 D11 D11 D11
FPDAT12 D12 D12 D12
FPDAT13 D13 D13 D13
FPDAT14 D14 D14 D14
FPDAT15 D15 D15 D15
FPDAT16 D16 D16 D16
FPDAT17 D17 D17 D17
FPCS1# NCS1 NCS1
FPCS2# NCS2 NCS2
FPSCLK SCK
FPAO A0
FPSO Sl
FPVIN1 VIN1/VOUT1 VIN1/VOUT1
FPVIN2 VIN2 VIN2/VOUT2
GPIOO0 GPIOO0 GPIOO0 GPIOO0 GPIOO0
GPIO1 GPIO1 GPIO1 GPIO1 GPIO1
GPIO2 GPIO2 GPIO2 GPIO2 GPIO2
GPIO3 GPIO3 GPIO3 GPIO3 GPIO3
GPI104 D18 GPI04 D18 D18
GPIO5 D19 GPIO5 D19 D19
GPI06 D20 GPIO6 D20 D20
GPI07 D21 GPIO7 D21 D21
GPI08 D22 GPIO8 D22 D22
GPIO9 D23 GPIO9 D23 D23
GPIO10 GPIO10 GPIO10 GPIO10 GPIO10
GPIO11 GPIO11 GPIO11 GPIO11 GPIO11
GPIO12 GPIO12 GPIO12 GPIO12 GPIO12
GPIO13 GPIO13 GPIO13 GPIO13 GPIO13
GPI014-21 GPIO14-21 GPIO14-21 GPIO14-21 GPIO14-21
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Table 5-7: LCD Interface Pin Mapping for Mode 4

Mode 4
Pin Name : : LCD1 : LCD2
STr. | oo | asiter | LE | GRrer | et | erere | der | P | peralleli
FPFRAME VSYNC VSYNC VSYNC VSYNC SPS GSRT STV STV XWR
FPLINE HSYNC HSYNC HSYNC HSYNC LP GPCK STH STB A0
FPSHIFT DCK DCK DCLK CLK DCLK CLK HCLK CLK
DRDY ENAB ENAB ENAB ENAB no connect | no connect | no connect INV
FPDATO R7 R7 R7 R7 R7 R7 R5 R7 DO
FPDAT1 R6 R6 R6 R6 R6 R6 R4 R6 D1
FPDAT2 R5 R5 R5 R5 R5 R5 R3 R5 D2
FPDAT3 G7 G7 G7 G7 G7 G7 G5 G7 D3
FPDAT4 G6 G6 G6 G6 G6 G6 G4 G6 D4
FPDAT5 G5 G5 G5 G5 G5 G5 G3 G5 D5
FPDAT6 B7 B7 B7 B7 B7 B7 B5 B7 D6
FPDAT7 B6 B6 B6 B6 B6 B6 B4 B6 D7
FPDAT8 B5 B5 B5 B5 B5 B5 B3 B5 D8’
FPDAT9 R4 R4 R4 R4 R4 R4 R2 R4 Do’
FPDAT10 R3 R3 R3 R3 R3 R3 R1 R3 D10’
FPDAT11 R2 R2 R2 R2 R2 R2 RO R2 D11’
FPDAT12 G4 G4 G4 G4 G4 G4 G2 G4 D12’
FPDAT13 G3 G3 G3 G3 G3 G3 G1 G3 D13’
FPDAT14 G2 G2 G2 G2 G2 G2 GO G2 D14!
FPDAT15 B4 B4 B4 B4 B4 B4 B2 B4 D15’
FPDAT16 B3 B3 B3 B3 B3 B3 B1 B3 D16’
FPDAT17 B2 B2 B2 B2 B2 B2 BO B2 D17’
FPCS1# XCS SSTB LCDCS SPR Cs
FPCS2# NCS2
FPSCLK SCK SCLK SCLK SCL
FPAO A0
FPSO Sl SDATA SDO SDI
FPVIN1 SDO(FPSI)
FPVIN2 VIN2
GPIO0 GPIO0 GPIO0 GPIO0 GPIO0 PS POL CKV VCLK GPIOO0 GPIO0
GPIO1 GPIO1 GPIO1 GPIO1 GPIO1 CLS GRES LD AP GPIO1 GPIO1
GPIO2 GPI02 GPI02 GPIO2 GPIO2 REV FRP INV POL GPIO2 GPI02
GPIO3 GPIO3 GPIO3 GPIO3 GPIO3 SPL STH VCOM STH GPIO3 GPIO3
GPI04 R1 R1 R1 R1 R1 R1 GPI104 R1 GPIO4 D18" or GPIO4
GPIO5 RO RO RO RO RO RO GPIO5 RO GPIO5 D19' or GPIO5
GPIO6 G1 G1 G1 G1 G1 G1 GPIO6 G1 GPIO6 D20 or GPIO6
GPIO7 GO GO GO GO GO GO GPIO7 GO GPIO7 D21" or GPIO7
GPIO8 B1 B1 B1 B1 B1 B1 GPIO8 B1 GPIO8 D22' or GPIO8
GPIO9 BO BO BO BO BO BO GPIO9 BO GPIO9 D23 or GPIO9
GPIO10 GPIO10 GPIO10 GPIO10 GPIO10 GPIO10 GPIO10 GPIO10 GPIO10 GPIO10 GPIO10
GPIO11 GPIO11 GPIO11 GPIO11 GPIO11 GPIO11 GPIO11 GPIO11 GPIO11 GPIO11 GPIO11
GPIO12 GPIO12 GPIO12 GPIO12 GPIO12 GPIO12 GPIO12 GPIO12 GPIO12 GPI1012 GPIO12
GPIO13 GPIO13 GPIO13 GPIO13 GPIO13 GPIO13 GPIO13 GPIO13 GPIO13 GPIO13 GPIO13
GPIO14-21 | GPIO14-21 | GPIO14-21 | GPIO14-21 | GPIO14-21 | GPIO14-21 | GPI0O14-21 | GP1O14-21 | GPIO14-21 | GPIO14-21 GPI1014-21
Note
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5.6 LCD Bypass Mode Pin Mapping

Table 5-8: LCD Interface Pin Mapping for Bypass Mode

LCD2 | LCD1 | LCD2
Pin Name Serial Interface Parallel Interface
Mode A Mode B Mode C Mode D Mode E Mode F Mode G Mode H
FPFRAME — — WR#! WR#! WR# WR#! WR#! WR#'
FPLINE — — SA0 SA0 SA0 SA0 SA0 SA0
FPSHIFT — — — — — — — —
DRDY — — RD# RD# RD# RD# RD# RD#
FPDATO — — DBO Low/High? Low DBO Low/High? Low
FPDAT1 — — DB1 DBO DBO DB1 DBO DBO
FPDAT2 — — DB2 DB1 DB1 DB2 DB1 DB1
FPDAT3 — — DB3 DB2 DB2 DB3 DB2 DB2
FPDAT4 — — DB4 DB3 DB3 DB4 DB3 DB3
FPDAT5 — — DB5 DB4 DB4 DB5 DB4 DB4
FPDAT6 — — DB6 DB5 DB5 DB6 DB5 DB5
FPDAT? — — DB7 DB6 DB6 DB7 DB6 DB6
FPDATS — — DB8 DB7 DB7 DB8 DB7 DB7
FPDAT9 — — DB9 DB8 Low DB9 DB8 Low
FPDAT10 — — DB10 DB9 DB8 DB10 DB9 DB8
FPDAT11 — — DB11 DB10 DB9 DB11 DB10 DB9
FPDAT12 — — DB12 |Low/High®| DB10 DB12 |Low/High®| DB10
FPDAT13 — — DB13 DB11 DB11 DB13 DB11 DB11
FPDAT14 — — DB14 DB12 DB12 DB14 DB12 DB12
FPDAT15 — — DB15 DB13 DB13 DB15 DB13 DB13
FPDAT16 — — Low DB14 DB14 Low DB14 DB14
FPDAT17 — — Low DB15 DB15 Low DB15 DB15
FPCS1# High SCs# SCS# SCS# SCS# High High High
FPCS2# SCS# High High High High SCSt SCS# SCS#
FPSCK SCK SCK — — — — — —
FPAO SA0 SAO0 — — — — — —
FPSO Sl Sl — — — — — —
FPVIN1 — — — — — — — —
FPVIN2 — — — — — — — —

PO~

WE# depends on the Host CPU type.

The output is driven according to the logical AND of DB4 - DBO.
The output is driven according to the logical AND of DB15 - DB11.
RGB refers to the signals used for RGB panels.
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5.7 Camera Interface Pin Mapping

5.7.1 Camera1l Interface Pin Mapping

Table 5-9: Cameral Interface Pin Mapping

Pin Name Type 1 Camera
CM1DATI[7:0] CAMDATI[7:0]
CM1VREF VREF
CM1HREF HREF
CM1CLKOUT CAMMCLK
CM1CLKIN CAMPCLK
GPIO21 GPIO21
GPIO20 GPIO20

5.7.2 Camera2 Interface Pin Mapping

Table 5-10: Camera? Interface Pin Mapping

Pin Name Camera MPEG Codec Interface
CM2DATI7:0] CAMDATI[7:0] DISPPXL[7:0]
CM2VREF VREF DISPVSYNC
CM2HREF HREF DISPHSYNC
CM2CLKOUT CAMMCLK DISPCLK
CM2CLKIN CMCLKIN DISPBLK
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5.8 SD Memory Card Interface Pin Mapping

Table 5-11: SD Memory Card Interface Pin Mapping

Pin Name | SD Card I/F Multl(I:InT\;li;Card Description
GPIO11 SDDATO DATA This input/output pin is the card data 10 bit 0.
GPIO12 SDDAT1 n/c This input/output pin is the SD memory card data 10 bit 1.
GPIO13 SDDAT2 n/c This input/output pin is the SD memory card data IO bit 2.
GPIO14 SDDAT3 n/c This input/output pin is the SD memory card data 10 bit 3.
GPIO15 SDCMD CMD This input/output pin is the card command 10.
GPIO16 SDCLK CLK This input/output pin is the card clock output.
GPIO17 SDCD# CD# This input pin is the card detect.
GPIO18 SDWP WP This input pin is the card write protection input.
GPIO19 SDGPO GPO This output pin is the card general purpose output port.
Note

SIOVDD should be supplied to these pins when the SD Card/MMC interface is used.
PIOVDD should be supplied to these pins when the SD Card/MMC interface is not
used.
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6 D.C. Characteristics

6.1 Absolute Maximum Ratings

Table 6-1: Absolute Maximum Ratings

Symbol Parameter Rating Units
Core Vpp Core Supply Voltage Vgs-0.3~25 \Y
PLL Vpp PLL Supply Voltage Vgs-0.3~2.1 \Y
HIO Vpp Host 10 Supply Voltage Core Vpp ~ 4.0 \Y
PIO Vpp Non-Host 10 Supply Voltage Core Vpp ~ 4.0 \Y
CIO1 Vpp Camera1 10 Supply Voltage Core Vpp ~ 4.0 \Y
ClO2 Vpp Camera2 10 Supply Voltage Core Vpp ~ 4.0 \Y,
SIO Vpp SD Card |10 Supply Voltage Core Vpp ~ 4.0 \Y
VIN Input Voltage Vgs-0.3~10Vpp +0.5 \Y
VouTt Output Voltage Vgs-0.3~10Vpp +0.5 \%
lout Output Current +10 mA
6.2 Recommended Operating Conditions
Table 6-2: Recommended Operating Conditions
Symbol Parameter Condition Min Typ Max Units
Core Vpp |Core Supply Voltage Vgg=0V 1.65 1.80 1.95 \Y,
PLL Vpp |PLL Supply Voltage Vgg=0V 1.65 1.80 1.95 \Y,
2.75 3.0 3.25
HIO Vpp  |Host IO Supply Voltage Vgs=0V 53 55 57 \
2.75 3.0 3.25
PIO Vpp |Non-Host IO Supply Voltage Vgg=0V >3 55 27 \Y,
2.75 3.0 3.25
CIO1 Vpp |Camera IO Supply Voltage Vgg=0V 53 55 27 V
2.75 3.0 2.25
ClO2 Vpp |Camera IO Supply Voltage Vgs=0V 53 55 57 \
2.75 3.0 3.25
SIOVpp |SD Card 10 Supply Voltage Vgg=0V >3 55 27 V
VN Input Voltage — Vss — 10 Vpp V
Torr Operating Temperature — -40 25 85 °C
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D.C. Characteristics

6.3 Electrical Characteristics

The following characteristics are for: HIO Vpp = PIO Vpp = CIO Vpp = SIO Vpp =10

Vbpis

VSS = OV, TOPR =-25-85°C.
Table 6-3: Electrical Characteristics for VDD = 3.0V typical

Symbol Parameter Condition Min Typ Max Units
IppsH 10 Quiescent Current Quiescent Conditions TBD pA
IppsL CORE Quiescent Current Quiescent Conditions 10 pA
liz Input Leakage Current -5 5 pA
loz Output Leakage Current -5 5 pA
HIOVop High Level Output Voltage HIOVDD = min HIOVpp - 0.4 Vv

IOH = -3.6mA
ClO1Vgy  |High Level Output Voltage CIOTVDD = min ClO1Vpp - 0.4 v
IOH = -3.6mA
ClO2Voy  |High Level Output Voltage ClO2VDD = min ClO2Vpp - 0.4 Vv
IOH = -3.6mA
PIOVoy High Level Output Voltage PIOVDD = min PIOVpp - 0.4 Vv
IOH = -3.6mA
SIOVoy High Level Output Voltage SIOVDD = min SIOVpp - 0.4 Vv
IOH = -3.6mA
HIOVDD = min
HIOV Low Level Output Voltage o= 3.6mA 0.4 \Y
CIO1VDD = min
ClIO1VgoL Low Level Output Voltage o= 3.6mA 0.4 \Y
ClO2VDD = min
ClO2Vqo, Low Level Output Voltage o= 3.6mA 0.4 \Y
PIOVDD = min
PIOVoL Low Level Output Voltage o= 3.6mA 0.4 \Y
SIOVDD = min
SIOVoL Low Level Output Voltage o= 3.6mA 0.4 \Y
HIOV, High Level Input Voltage 'r‘n\;(;MOS Level. Voo = |4 g5 Vv
CIOV High Level Input Voltage 'r‘n\;(;MOS Level, Voo = 14 g5 Vv
Clo2v,, High Level Input Voltage 'r‘n\;(;MOS Level. Voo = |4 g5 Vv
PIOV,4 High Level Input Voltage 'r‘n\;(;MOS Level, Voo = 14 g5 Vv
SIOV, High Level Input Voltage 'r‘n\;(;MOS Level. Voo = |1 g5 Vv
HIOV,_ Low Level Input Voltage 'r‘n\i/:MOS Level, Vop = 0.85 v
clo1v,, Low Level Input Voltage :_'n\i/r?MOS Level, Vpp = 0.85 v
clo2v,, Low Level Input Voltage 'r‘n\i/:MOS Level, Vpp = 0.85 Vv
PIOV,, Low Level Input Voltage 'r‘n\i/:MOS Level, Vpp = 0.85 Vv
SIov, Low Level Input Voltage 'r‘n\i/:MOS Level, Vop = 0.85 v
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Table 6-3: Electrical Characteristics for VDD = 3.0V typical (Continued)

Symbol Parameter Condition Min Typ Max Units
HIOVT, Positive Trigger Voltage LVCMOS Schmitt 1.35 25 \%
ClO1V1, Positive Trigger Voltage LVCMOS Schmitt 1.35 25 \%
CIO2V 4 Positive Trigger Voltage LVCMOS Schmitt 1.35 25 V
PIOV1, Positive Trigger Voltage LVCMOS Schmitt 1.35 25 V
HIOV+T. Negative Trigger Voltage LVCMOS Schmitt 0.7 1.6 V
ClIO1Vt Negative Trigger Voltage LVCMOS Schmitt 0.7 1.6 \%
ClOo2v+t Negative Trigger Voltage LVCMOS Schmitt 0.7 1.6 \%
PIOV. Negative Trigger Voltage LVCMOS Schmitt 0.7 1.6 \%
Rpp Pull Down Resistance ViNn= VoD 30 60 144 kQ
Rpy Pull Up Resistance ViN=VoDp 30 60 144 kQ
C Input Pin Capacitance f=1MHz, Vpp = 0V - - 8 pF
Co Output Pin Capacitance f=1MHz, Vpp = OV - - 8 pF
Cio Bi-Directional Pin Capacitance f=1MHz, Vpp = OV - - 8 pF
1. The pull-down resistance depends on COREVDD.

2. SDCD#, SDWP pin
Table 6-4: Electrical Characteristics for VDD = 2.5V typical
Symbol Parameter Condition Min Typ Max Units
IbDsH IO Quiescent Current Quiescent Conditions TBD pA
IppsL CORE Quiescent Current Quiescent Conditions 10 pA
liz Input Leakage Current -5 5 pA
loz Output Leakage Current -5 5 pA
HIOVon High Level Output Voltage F'OYDD ~min HIOVpp - 0.4 Vv
OH ™ -3mA

CIOTVoy  |High Level Output Voltage ClO1VDD = min CIO1Vpp - 0.4 v
OH ™ -3mA

ClO2Vgy  |High Level Output Voltage CIO2VDD = min ClO2Vpp - 0.4 v
IOH = -3mA

PIOVon High Level Output Voltage :D'O\_/DD o PIOVpp - 0.4 v
OH ™ -3mA

SIOVoy High Level Output Voltage SIoVDD = mn SIOVpp - 0.4 v
OH ™ -3mA

HIOVgL Low Level Output Voltage HlOYDD ~min 0.4 V
IOL = 3mA

ClO1VgoL Low Level Output Voltage CleVDD - min 0.4 V
IOL = 3mA

ClO2Vg, Low Level Output Voltage CIO_2VDD - min 0.4 V
IOL = 3mA

PIOVoL Low Level Output Voltage ::’IOYDD; min 0.4 V
oL~ mA

SIOVpoL Low Level Output Voltage |S|OYDD; min 0.4 V
oL~ mA

HIOV 4 High Level Input Voltage r"nVa(;MOS Level Vbp = |47 Vv

CIO1Vyy High Level Input Voltage r"nVa(;MOS Level Vbp = |47 Vv
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Table 6-4: Electrical Characteristics for VDD = 2.5V typical (Continued)

Symbol Parameter Condition Min Typ Max Units
clo2v,, High Level Input Voltage 'r‘n\;(;MOS Level Voo = | 7 Vv
PIOV} High Level Input Voltage 'r‘n\;(;MOS Level Voo = | 7 Vv
SIOVy, High Level Input Voltage 'r‘n\;(;MOS Level Voo = | 7 Vv
HIOV,_ Low Level Input Voltage :_'n\i/r?MOS Level, Vpp = 0.7 v
clo1v,, Low Level Input Voltage :_'n\i/r?MOS Level, Vpp = 0.7 v
clozv,, Low Level Input Voltage :_'n\i/r?MOS Level, Vpp = 0.7 v
PIOV,_ Low Level Input Voltage :_'n\i/r?MOS Level, Vpp = 0.7 v
siov,, Low Level Input Voltage :_'n\i/r?MOS Level, Vpp = 0.7 v
HIOVT, Positive Trigger Voltage LVCMOS Schmitt 0.8 1.9 \%
ClO1Vq, Positive Trigger Voltage LVCMOS Schmitt 0.8 1.9 \%
CIO2V+., Positive Trigger Voltage LVCMOS Schmitt 0.8 1.9 \Y
PIOV1, Positive Trigger Voltage LVCMOS Schmitt 0.8 1.9 \Y
HIOVT. Negative Trigger Voltage LVCMOS Schmitt 0.5 1.3 \Y
CIO1VT. Negative Trigger Voltage LVCMOS Schmitt 0.5 1.3 \%
ClO2V+. Negative Trigger Voltage LVCMOS Schmitt 0.5 1.3 \%
PIOV. Negative Trigger Voltage LVCMOS Schmitt 0.5 1.3 \%
Rpp Pull Down Resistance ViN = Vbp 35 70 175 kQ
Rpy Pull Up Resistance ViN = Vbp 35 70 175 kQ
C Input Pin Capacitance f=1MHz, Vpp = 0V - 8 pF
Co Output Pin Capacitance f=1MHz, Vpp = OV - 8 pF
Cio Bi-Directional Pin Capacitance f=1MHz, Vpp = OV - 8 pF
1. The pull-down resistance depends on COREVDD.

2. SDCD#, SDWP pin
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7 A.C. Characteristics

Conditions: IO Vpp =3.0V £ 0.25V

Ty =-40°Cto 85°C

T}ise and Ty, for all inputs except CLKI must be < 50 ns (10% ~ 90%)
Cp. = 15pF (Host Interface)

C = 15pF (Camera Interface)

C = 30pF (LCD Panel/GPIO Interface)

7.1 Clock Timing

7.1.1 Input Clocks

—pwh——p [t
90%
ViH
ViL
10%
t—bl | le— —» et
Tosc >
tcycle 1 tcycle2
tcaper |« > <
e .
Figure 7-1: Clock Input Required (PLL)
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Table 7-1: Clock Input Requirements (PLL)

Symbol Parameter Min Typ Max Units
fosc Input clock frequency 30 32.768 64 KHz
Tosc Input clock period — 1fosc — us
tPwH Input clock pulse width high 5 — — us
tpwiL Input clock pulse width low 5 — — us

t, Input clock rising time (10% - 90%) — 5 us
t Input clock falling time (10% - 90%) — 5 us
tcuper Input clock period jitter (see Notes 2 and 4) -100 — 100 ns

(tﬁé%éc'f) Input clock cycle jitter (see Notes 3 and 4) -100 — 100 ns

1. tcucycle = teycle? - teycle?

2. The input clock period jitter is the displacement relative to the center period (reciprocal of the center
frequency).

3. The input clock cycle jitter is the difference in period between adjacent cycles.

4. The jitter characteristics must satisfy both the tc e and tc ey cle Characteristics.
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Clock Input Waveform

‘ tpwH di twiL >
90%
VIH
ViL
10%
t, | —> L— tf
< TOSC >

Figure 7-2: Clock Input Requirements (PLL Bypassed)

Table 7-2: Clock Input Requirements (PLL Bypassed)

Symbol Parameter Min Typ Max Units
fascl Input Clock Frequency (CLKI) — — 55 MHz
Tase Input Clock period (CLKI) L7 — — ns
town Input Clock Pulse Width High (CLKI) 0.4Tosc — — ns
tow Input Clock Pulse Width Low (CLKI) 0.4Tosc — — ns

t, Input clock rising time (10% - 90%) — — 5 ns
tf Input clock falling time (10% - 90%) — — 5 ns
7.1.2 Internal System Clock
Table 7-3: Internal System Clock Requirements

Symbol Parameter Min Max Units
fovs Internal System Clock Frequency — 55 MHz
Tsvys Internal System Clock Period Ways — ns
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7.1.3 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.

For example, if noise with a 2KHz frequency modulation is added on PLLVDD, the jitter
on the PLL clock output may fluctuate. Measures must be taken to avoid noise within the
range of 1KHz to 3KHz.

The specific design should be confirmed to determine the jitter value of a clock. This is
because the actual jitter characteristics are affected by a combination of factors, such as the
jitter frequency spectrum of the clock, and amplitude and frequency of the noise on the
supplied power. If the jitter of a clock exceeds the requirement of a module, an external
oscillator should be used instead of using the internal PLL circuitry.
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PLL Enable PLL Stable

100 ms
Lock In Time /
— - -
I e i} WH_HWM
| 1 I R
I I I | [

32KHz ! \
Reference Clock 7 \
/

Jitter (ns)

A
y

Lock in time
100 ms

Specification(2%)

Time (ms)

The PLL frequency will ramp between the OFF state and the programmed frequency.
To guarantee the lowest possible clock jitter, 50ms is required for stabilization.

Note: PLL minimum frequency = 40MHz
PLL maximum frequency = 556MHz

Figure 7-3: PLL Start-Up Time

Table 7-4: PLL Clock Requirements

Symbol Parameter Min Max Units
for PLL output clock frequency 40 55 MHz
tpstal PLL output stable time — 100 ms
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7.2 Power Supply Sequence

7.2.1 Power-On Sequence

COREVpp
PLLVpp

t1

A
A 4

HIOV
PIOVDD
ClOVpp 2

RESET#

CLKI |||||_||_||_||_||_

Figure 7-4: Power-On Sequence

Table 7-5: Power-On Sequence

Symbol Parameter Min Max Units
t1 IOVpp on delay from COREVpp / PLLVpp on 0 — ns
t2 RESET# width period (Start of CLKI) (Note1) 1 — CLKI

1. When CLKI can not be input for the reset period, a“Soft Reset” is necessary in the power-on sequence.

7.2.2 Power-Off Sequence

COREYV,
Voo
| t1
HIOV
PIOVED
ClOVpp
Figure 7-5: Power-Off Sequence
Table 7-6: Power-Off Sequence
Symbol Parameter Min Max Units
t1 COREVpp / PLLVpp off delay from IOVpp off 0 — ns
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7.3 Host Interface Timing

7.3.1 Direct 80 Type 1

t0101 t0105
CS# [ J
t0102 t0106
A[18:1]
M/R#
UBE#, LBE# 10111
< > t0109 R
WE# [ \ < t0110 >
t0103 t0107
WAIT# / —
t0104 t010
D[15:0] valid I
(write)
Figure 7-6: Direct 80 Type 1 Interface Write Cycle Timing
Table 7-7: Direct 80 Type 1 Interface Write Cycle Timing
3.0 Volt 1.8 Volt
Symbol Parameter - - Units
Min Max Min Max
t0101 |CS# setup time 5 — 5 — ns
t0102 |A[18:1], M/R#, UBE#, LBE# setup time 5 — 5 — ns
t0103 |WE# falling edge to WAIT# driven low — 12 14 ns
t0104 |D[15:0] setup time to WE# rising edge 15 — 7 — ns
t0105 |CS# hold time from WE# rising edge 4 — 4 — ns
t0106 |A[18:1], M/R#, UBE#, LBE# hold time from WE# rising edge — 4 — ns
t0107 |WE# rising edge to WAIT# high impedance — 7 8 ns
t0108 |D[15:0] hold time from WE# rising edge. 0 — 0 — ns
t0109 |WE# cycle time 3 — 3 — Ts
t0110 |WE# pulse active time 2 — 2 — Ts
t0111  |WE# pulse inactive time 1 — 1 — Ts

1. Ts = System clock period.
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t0121 t0125
—p| < »
CS# L J/
t0122 t0126
A[18:1] < >
M/R# *
UBE#, LBE#
t0132
J t0131 < »
RD#
t0123 t0127
WAIT#
t0124 t0129 t0128
< » —P| < »
D[15:0] -
(read) valid
<« t0130 o
Figure 7-7: Direct 80 Type 1 Interface Read Cycle Timing
Table 7-8: Direct 80 Type I Interface Read Cycle Timing
3.0 Volt 1.8 Volt
Symbol Parameter Units
Min Max Min Max
t0121 |CS# setup time Note2 — Note2 — ns
t0122 |A[18:1], M/R#, UBE#, LBE# setup time Note2 — Note2 — ns
t0123 |RD# falling edge to WAIT# driven low — Note2 — Note2 ns
t0124 |RD# falling edge to D[15:0] driven 4 — 4 — ns
t0125 |CS# hold time from RD# falling edge 20 — 20 — ns
t0126 |A[18:1], M/R#, UBE#, LBE# hold time from RD# falling edge 20 — 20 — ns
t0127 |RD# rising edge to WAIT# high impedance — 8 — 8 ns
t0128 [D[15:0] hold time from RD# rising edge 2 8 2 9 ns
t0129 |WAIT# rising edge to valid Data if WAIT# is asserted — 10 — 7 ns
t0130 |RD# falling edge to valid Data if WAIT# is NOT asserted — Note2 — Note2 ns
t0131 |RD# cycle time 3 — 3 — Ts
t0132 |RD# pulse inactive time 8 — 8 — ns

—_—

Ts = System clock period.

2. REG[0006h] bit 9,

When this bit = 0, t0121min/ t0122min = 5ns, t0123max = 18ns, t0130max = 28ns.
When this bit = 1, t0121min/ t0122min = Ons, t0123max = 15ns, t0130max = 25ns.
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Table 7-9: Direct 80 Type I Interface Truth Table (Little Endian / 1 CS# Mode)
cs# MR# | WE# RD# | UBE# | LBE# | D[15:8] | D[7:0] Comments

0 1/0 0 1 0 0 valid valid | 16-bit write

0 1 0 1 1 0 — valid 8-bit write; even address
0 1 0 1 0 1 valid — 8-bit write; odd address
0 1/0 1 0 0 0 valid valid |16-bit read

0 1 1 0 1 0 — valid 8-bit read; even address
0 1 1 0 0 1 valid — 8-bit read; odd address

Table 7-10: Direct 80 Type 1 Interface Truth Table (Big Endian /1 CS# Mode)
CS# | MR# | WE# RD# | UBE# | LBE# | D[15:8] | D[7:0] Comments

0 1/0 0 1 0 0 valid valid | 16-bit write

0 1 0 1 1 0 — valid 8-bit write; odd address
0 1 0 1 0 1 valid — 8-bit write; even address
0 1/0 1 0 0 0 valid valid | 16-bit read

0 1 1 0 1 0 — valid 8-bit read; odd address
0 1 1 0 0 1 valid — 8-bit read; even address

Table 7-11: Direct 80 Type 1 Interface Truth Table (Little Endian / 2 CS# Mode)
CS# | MR# | WE# RD# | UBE# | LBE# | D[15:8] | D[7:0] Comments

oM 1/0 0 1 0 0 valid valid | 16-bit write
0 1 0 1 1 0 — valid 8-bit write; even address
0 1 0 1 0 1 valid — 8-bit write; odd address
0N 1/0 1 0 0 0 valid valid | 16-bit read
0 1 1 0 1 0 — valid 8-bit read; even address
0 1 1 0 0 1 valid — 8-bit read; odd address

Table 7-12: Direct 80 Type 1 Interface Truth Table (Big Endian /2 CS# Mode)

CS# M/R# WE# RD# UBE# LBE# | D[15:8] | DI[7:0] Comments

oM 1/0 0 1 0 0 valid valid | 16-bit write
0 1 0 1 1 0 — valid 8-bit write; odd address
0 1 0 1 0 1 valid — 8-bit write; even address

0N 1/0 1 0 0 0 valid valid | 16-bit read
0 1 1 0 1 0 — valid 8-bit read; odd address
0 1 1 0 0 1 valid — 8-bit read; even address
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7.3.2 Direct 80 Type 2

t0201 t0205
CS# —\L‘_’ <—:l/7
t0202 t0206
A[18:1]
M/R#
t0211
< > t0209 R
WEU# WEL# < 10210 >
t0203 t0207
WAIT# / I
t0204 1020
D[15:0] valid I
(write)
Figure 7-8: Direct 80 Type 2Interface Write Cycle Timing
Table 7-13: Direct 80 Type 2 Interface Write Cycle Timing
3.0 Volt
Symbol Parameter - Units
Min Max
t0201 |CS# setup time — ns
t0202 |A[18:1], M/R# setup time — ns
t0203 |WEU#,WEL# falling edge to WAIT# driven low — 12 ns
t0204 |D[15:0] setup time to WEU#,WEL# rising edge 15 — ns
t0205 |CS# hold time from WEU#,WEL# rising edge 4 — ns
t0206 |A[18:1], M/R# hold time from WEU#,WEL# rising edge 4 — ns
t0207 |WEU#,WEL# rising edge to WAIT# high impedance — 7 ns
t0208 |D[15:0] hold time from WEU#,WEL# rising edge. 0 — ns
t0209 |WEU#,WEL# cycle time 3 — Ts
t0210 |WEU#,WEL# pulse active time 2 — Ts
t0211 |WEU#,WEL# pulse inactive time 1 — Ts

1. Ts = System clock period.
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t0221 t0225
Ccs# )(
t0222 t0226
A[18:1] < >
M/R# *
10232
P 10231 < »
RD#
t0223 t0227
WAIT#
10224 t0229 t0228
D[15:0] A —
(read) valid
< t0230 N

Figure 7-9: Direct 80 Type 2 Interface Read Cycle Timing

Table 7-14: Direct 80 Type 2 Interface Read Cycle Timing

Symbol Parameter 3.0 Volt Units
Min Max
t0221 |CS# setup time Note2 — ns
t0222 |A[18:1], M/R# setup time Note2 — ns
t0223 |RD# falling edge to WAIT# driven low — Note2 ns
t0224 |RD# falling edge to D[15:0] driven 4 — ns
t0225 |CS# hold time from RD# falling edge 20 — ns
t0226 |A[18:1], M/R# hold time from RD# falling edge 20 — ns
t0227 |RD# rising edge to WAIT# high impedance — 8 ns
t0228 |D[15:0] hold time from RD# rising edge 2 8 ns
t0229 |WAIT# rising edge to valid Data if WAIT# is asserted — 10 ns
t0230 |RD# falling edge to valid Data if WAIT# is NOT asserted — Note2 ns
t0231 |RD# cycle time 3 — Ts
t0232 |RD# pulse inactive time 8 — ns

—_

Ts = System clock period

2. REG[0006h] bit 9,

When this bit = 0, t0221min/ t0222min = 5ns, t0223max = 18ns, t0230max = 28ns.
When this bit = 1, t10221min/ t0222min = Ons, t0223max = 15ns, t0230max = 25ns.
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Table 7-15: Direct 80 Type 2 Interface Truth Table (Little Endian / 1 CS# Mode)

CS# M/R# RD# WEU# | WEL# D[15:8] D[7:0] Comments
0 1/0 1 0 0 valid valid 16-bit write
0 1 1 1 0 — valid 8-bit write; even address
0 1 1 0 1 valid — 8-bit write; odd address
0 1/0 0 1 1 valid valid 16-bit read
Table 7-16: Direct 80 Type 2 Interface Truth Table (Big Endian / 1 CS# Mode)
CS# M/R# RD# WEU# | WEL# D[15:8] D[7:0] Comments
0 1/0 1 0 0 valid valid 16-bit write
0 1 1 1 0 — valid 8-bit write; odd address
0 1 1 0 1 valid — 8-bit write; even address
0 1/0 0 1 1 valid valid 16-bit read
Table 7-17: Direct 80 Type 2 Interface Truth Table (Little Endian / 2 CS# Mode)
CS# M/R# RD# WEU# | WEL# D[15:8] D[7:0] Comments
oM 1/0 1 0 0 valid valid 16-bit write
0 1 1 1 0 — valid 8-bit write; even address
0 1 1 0 1 valid — 8-bit write; odd address
oM 1/0 0 1 1 valid valid 16-bit read
Table 7-18: Direct 80 Type 2 Interface Truth Table (Big Endian /2 CS# Mode)
CS# M/R# RD# WEU# | WEL# D[15:8] D[7:0] Comments
oM 1/0 1 0 0 valid valid 16-bit write
0 1 1 1 0 — valid 8-bit write; odd address
0 1 1 0 1 valid — 8-bit write; even address
01 1/0 0 1 1 valid valid 16-bit read
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7.3.3 Direct 80 Type 3

t0301 t0305
CcS# )[ ](
0302 0306
A[18:1]
M/R#
< 10311 > 0309 R
WEU# WEL# ‘ \« 10310 >
0303 0307
WAIT# / I
t0304 t030
D[15:0] valid I
(write)

Figure 7-10: Direct 80 Type 3 Interface Write Cycle Timing

Table 7-19: Direct 80 Type 3 Interface Write Cycle Timing

Symbol Parameter 3.0 Volt Units
Min Max

t0301 |CS# setup time 5 — ns
t0302 |A[18:1], M/R# setup time 5 — ns
t0303 |WEU#, WEL# falling edge to WAIT# driven low — 12 ns
t0304 |D[15:0] setup time to WEU#,WEL# rising edge 15 — ns
t0305 |CS# hold time from WEU#,WEL# rising edge 4 — ns
t0306 |A[18:1], M/R# hold time from WE# rising edge 4 — ns
t0307 |WEU#, WEL# rising edge to WAIT# high impedance — 7 ns
t0308 |D[15:0] hold time from WEU#,WEL# rising edge. 5 — ns
t0309 |WEU#, WEL# cycle time 3 — Ts
t0310 |WEU#, WEL# pulse active time 2 — Ts
t0311 |WEU#, WEL# pulse inactive time 1 — Ts

1. Ts = System clock period.
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t0321 t0325
—p| < »
CS# L J/
t0322 t0326
A[18:1] < >|
M/R# *
t0332
J t0331 < »
RDU#,RDL#
t0323 t0327
WAIT#
t0324 t0329 t0328
< » —P| < »
D[15:0] -
(read) valid
<« t0330 o
Figure 7-11: Direct 80 Type 3 Interface Read Cycle Timing
Table 7-20: Direct 80 Type 3 Interface Read Cycle Timing
3.0 Volt
Symbol Parameter - Units
Min Max
t0321 |CS# setup time Note2 — ns
t0322 |A[18:1], M/R# setup time Note2 — ns
t0323 |RD# falling edge to WAIT# driven low — Note2 ns
t0324 |RD# falling edge to D[15:0] driven 4 — ns
t0325 |CS# hold time from RD# falling edge 20 — ns
t0326 |A[18:1], M/R# hold time from RD# falling edge 20 — ns
t0327 |RD# rising edge to WAIT# high impedance -- 8 ns
t0328 [D[15:0] hold time from RD# rising edge 2 8 ns
t0329 |WAIT# rising edge to valid Data if WAIT# is asserted — 10 ns
t0330 |RD# falling edge to valid Data if WAIT# is NOT asserted — Note2 ns
t0331 |RD# cycle time 3 — Ts
t0332 |RD# pulse inactive time 8 — ns

—_—

Ts = System clock period

2. REG[0006h] bit 9,

When this bit = 0, t0321min/ t0322min = 5ns, t0323max = 18ns, t0330max = 28ns.
When this bit = 1, t0321min/ t0322min = Ons, t0323max = 15ns, t0330max = 25ns.
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Table 7-21: Direct 80 Type 3 Interface Truth Table (Little Endian / 1 CS# Mode)

CS# M/R# WEU# | WEL# RDU# RDL# | D[15:8] | D[7:0] Comments
0 1/0 0 0 1 1 valid valid | 16-bit write
0 1 1 0 1 1 — valid 8-bit write; even address
0 1 0 1 1 1 valid — 8-bit write; odd address
0 1/0 1 1 0 0 valid valid |16-bit read
0 1 1 1 1 0 — valid 8-bit read; even address
0 1 1 1 0 1 valid — 8-bit read; odd address

Table 7-22: Direct 80 Type 3 Interface Truth Table (Big Endian / 1 CS# Mode)

CS# M/R# WEU# WEL# RDU# RDL# | D[15:8] | D[7:0] Comments
0 1/0 0 0 1 1 valid valid | 16-bit write
0 1 1 0 1 1 — valid 8-bit write; odd address
0 1 0 1 1 1 valid — 8-bit write; even address
0 1/0 1 1 0 0 valid valid | 16-bit read
0 1 1 1 1 0 — valid 8-bit read; odd address
0 1 1 1 0 1 valid — 8-bit read; even address

Table 7-23: Direct 80 Type 3 Interface Truth Table (Little Endian / 2 CS# Mode)

CS# M/R# WEU# | WEL# RDU# RDL# | D[15:8] | D[7:0] Comments
oM 1/0 0 0 1 1 valid valid | 16-bit write
0 1 1 0 1 1 — valid 8-bit write; even address
0 1 0 1 1 1 valid — 8-bit write; odd address
0N 1/0 1 1 0 0 valid valid | 16-bit read
0 1 1 1 1 0 — valid 8-bit read; even address
0 1 1 1 0 1 valid — 8-bit read; odd address

Table 7-24: Direct 80 Type 3 Interface Truth Table (Big Endian / 2 CS# Mode)

CS# M/R# WEU# | WEL# RDU# RDL# | D[15:8] | D[7:0] Comments
oM 1/0 0 0 1 1 valid valid | 16-bit write
0 1 1 0 1 1 — valid 8-bit write; odd address
0 1 0 1 1 1 valid — 8-bit write; even address
0N 1/0 1 1 0 0 valid valid | 16-bit read
0 1 1 1 1 0 — valid 8-bit read; odd address
0 1 1 1 0 1 valid — 8-bit read; even address
Seiko Epson Corporation S1D13719 Hardware Functional Specification

Rev.1.6



A.C. Characteristics

7.3.4 Direct 68

t0401 t0405
CS# —\L‘_> <—:l/7
t0402 t0406
A[18:1]
R/W#
M/R#
t0411
< > t0409 R
UDS#,LDSH# < 10410 >
t0403 t0407
WAIT# / —
t0404 t040
D[15:0] valid I
(write)
Figure 7-12: Direct 68 Interface Write Cycle Timing
Table 7-25: Direct 68 Interface Write Cycle Timing
3.0 Volt
Symbol Parameter Units
Min Max
t0401 |CS# setup time 5 — ns
t0402 |A[18:1], RIW#, M/R# setup time 5 — ns
t0403 |UDSH#, LDS# falling edge to WAIT# driven low — 12 ns
t0404 |D[15:0] setup time to UDS#, LDS# rising edge 15 — ns
t0405 |CS# hold time from UDS#,LDS# rising edge 4 — ns
t0406 |A[18:1], RIW#, M/R# hold time from UDS#, LDS# rising edge 4 — ns
t0407 |UDSH#, LDS# rising edge to WAIT# high impedance — 7 ns
t0408 |D[15:0] hold time from UDS#, LDS# rising edge. 0 — ns
t0409 |UDS#, LDS# cycle time 3 — Ts
t0410 |UDS#, LDS# pulse active time 2 — Ts
t0411 |UDS#, LDS# pulse inactive time 1 — Ts
1. Ts = System clock period.
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t0421 t0425
CS# J/
t0422 t0426
A[18:1] < >
R/W# *
M/R#
t0432
p t0431 < »
UDSH#, LDS#
t0423 t0427
WAIT#
t0424 t0429 t0428
D[15:0] ) -
(read) valid
< t0430 .
Figure 7-13: Direct 68 Interface Read Cycle Timing
Table 7-26: Direct 68 Interface Read Cycle Timing
3.0 Volt
Symbol Parameter - Units
Min Max
t0421 |CS# setup time Note2 — ns
t0422 |A[18:1], RIW#, M/R# setup time Note2 — ns
t0423 |UDS#,LDS# falling edge to WAIT# driven low — Note2 ns
t0424 |UDS#,LDS# falling edge to D[15:0] driven 4 — ns
t0425 |CS# hold time from UDS#,LDS# falling edge 20 — ns
t0426 |A[18:1], RIW#, M/R# hold time from UDS#,LDS# falling edge 20 — ns
t0427 |UDS#,LDS# rising edge to WAIT# high impedance — 8 ns
t0428 |D[15:0] hold time from UDS#, LDS# rising edge 2 8 ns
t0429 |WAIT# rising edge to valid Data if WAIT# is asserted — 10 ns
t0430 |UDS#,LDS# falling edge to valid Data if WAIT# is NOT asserted — Note2 ns
t0431 |UDS#,LDS# cycle time 3 — Ts
t0432 |UDS#,LDS# pulse inactive time 8 — ns

—_

Ts = System clock period

2. REG[0006h] bit 9,

When this bit = 0, t0421min/ t0422min = 5ns, t0423max = 18ns, t0430max = 28ns.
When this bit = 1, t10421min/ t0422min = Ons, t0423max = 15ns, t0430max = 25ns.
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7.3.5 Indirect 80 Type 1

t1101 t1104
cs# )[ 1
1102 t1105
Al2:1] X
I
UBE#, LBE# 00
< 11107 R
WE# < t1108 >
t1103 t1106
D[15:0] ( valid —

Figure 7-14: Indirect 80 Type 1 Interface Write Cycle Timing

Note
The Indirect 80 Typel Interface only supports 16-bit access.

Table 7-27: Indirect 80 Type 1 Interface Write Cycle Timing

Symbol Parameter 3.0 Volt Units
Min Max
t1101 |CS# setup time 5 — ns
t1102 |A[2:1], UBE#, LBE# setup time 5 — ns
t1103 |D[15:0] setup time to WE# rising edge 15 — ns
t1104 |CS# hold time from WE# rising edge 4 — ns
t1105 |A[2:1], UBE#, LBE# hold time from WE# rising edge 4 — ns
t1106 |D[15:0] hold time from WE# rising edge 0 — ns
t1107 |WE# Cycle time 6 — Ts
t1108 |WE# pulse active time 4 — Ts
t1109 |WE# pulse inactive time 2 — Ts
1. Ts = System Clock Period.
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t112 t1124
[—>ie >
CS# L /l/
1122 1125
A[2:1] *
UBE#, LBE
11128 t1129 |
RD# )(
t1123 t1126
< <+
D[15:0] -
(read) valid
< t1127 .
| Vl
Figure 7-15: Indirect 80 Type 1 Interface Read Cycle Timing
Table 7-28: Indirect 80 Type 1 Interface Read Cycle Timing
3.0 Volt
Symbol Parameter - Units
Min Max
t1121 |CS# setup time Note2 — ns
t1122 |A[2:1], UBE#, LBE# setup time Note2 — ns
t1123 |RD# falling edge to D[15:0] driven 4 — ns
t1124 |CS# hold time from RD# falling edge 20 — ns
t1125 |A[2:1], UBE#, LBE# hold time from RD# falling edge 20 — ns
t1126 |D[15:0] hold time from RD# rising edge 2 8 ns
t1127 |RD# falling edge to valid Data if there are no internal delayed cycles — |4Ts+19| ns
t1128 |RD# pulse inactive time 8 — ns
t1129 |RD# cycle time 6 — Ts

—_

Ts = System Clock Period.

2. REG[0006h] bit 9

When this bit = 0, t1121min/ t1122min = 5ns.
When this bit = 1, t1121min/ t1122min = Ons.

Table 7-29: Indirect 80 Type 1 Interface Truth Table

CS# M/R# A2 A1 WE# RD# UBE# LBE# Comments
0 0 0 0 1 0 0 0 Index register read
0 0 0 0 0 1 0 0 Index register write
0 0 0 1 1 0 0 0 Status register read
0 0 1 0 1 0 0 0 Data register read
0 0 1 0 0 1 0 0 Data register write
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7.3.6 Indirect 80 Type 2

1201 1204
cs# )[ 1
1202 t1205
Al2:1] X
1209 '
< 1207 R
WEU#, WELH# “ t1208 >
1203 1206
D[15:0] ( valid —

Figure 7-16: Indirect 80 Type 2 Interface Write Cycle Timing

Note
The Indirect 80 Type2 Interface only supports 16-bit access.

Table 7-30: Indirect 80 Type 2 Interface Write Cycle Timing

Symbol Parameter 3.0 Volt Units
Min Max
t1201 |CS# setup time 5 — ns
11202 |A[2:1] setup time 5 — ns
t1203 |D[15:0] setup time to WEU#, WEL# rising edge 15 — ns
t1204 |CS# hold time from WEU#, WEL# rising edge 4 — ns
t1205 |A[2:1] hold time from WEU#, WEL# rising edge 4 — ns
t1206 |D[15:0] hold time from WEU#, WEL# rising edge 0 — ns
t1207 |WEU#, WEL# Cycle time 6 — Ts
11208 |WEU#, WEL# pulse active time 4 — Ts
t1209 |WEU, WEL# pulse inactive time 2 — Ts
1. Ts = System Clock Period.
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t122 t1224
[—>le >l
CS# L /l/
t1222 t1225
A[2:1] *
t1228 11229 |
RD# )(
11223 11226
< <+—>
D[15:0] -
(read) valid
< t1227 R
| Vl
Figure 7-17: Indirect 80 Type 2 Interface Read Cycle Timing
Table 7-31: Indirect 80 Type 2 Interface Read Cycle Timing
3.0 Volt
Symbol Parameter - Units
Min Max
t1221 |CS# setup time Note2 — ns
t1222 |A[2:1] setup time Note2 — ns
t1223 |RD# falling edge to D[15:0] driven 4 — ns
t1224 |CS# hold time from RD# falling edge 20 — ns
t1225 |A[2:1] hold time from RD# falling edge 20 — ns
t1226 |D[15:0] hold time from RD# rising edge 2 8 ns
t1227 |RD# falling edge to valid Data if there are no internal delayed cycles — |4Ts+19| ns
t1228 |RD# pulse inactive time 8 — ns
t1229 |RD# cycle time 6 — Ts
1. Ts = System Clock Period.
2. REG[0006h] bit 9
When this bit = 0, t1221min/ t1222min = 5ns.
When this bit = 1, t1221min/ t1222min = Ons.
Table 7-32: Indirect 80 Type 2 Interface Truth Table
CS# M/R# A2 A1 WEU# | WEL# RD# Comments
0 0 0 0 1 1 0 Index register read
0 0 0 0 0 0 1 Index register write
0 0 0 1 1 1 0 Status register read
0 0 1 0 1 1 0 Data register read
0 0 1 0 0 0 1 Data register write
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7.3.7 Indirect 80 Type 3

1301 t1304
cs# )[ 1
1302 t1305
Al2:1] X
1309 '
< 1307 R
WEU#, WEL# X t1308 >
1303 t1306
D[15:0] ( valid —

Figure 7-18: Indirect 80 Type 3 Interface Write Cycle Timing

Note
The Indirect 80 Type3 Interface only supports 16-bit access.

Table 7-33: Indirect 80 Type 3 Interface Write Cycle Timing

Symbol Parameter 3.0 Volt Units
Min Max
t1301 |CS# setup time 5 — ns
11302 |A[2:1] setup time 5 — ns
t1303 |D[15:0] setup time to WEU#,WEL# rising edge 15 — ns
t1304 |CS# hold time from WEU#,WEL# rising edge 4 — ns
t1305 |A[2:1] hold time from WEU#, WEL# rising edge 4 — ns
t1306 |D[15:0] hold time from WEU#, WEL# rising edge 0 — ns
t1307 |WEU#, WEL# Cycle time 6 — Ts
t1308 |WEU#,WEL# pulse active time 4 — Ts
t1309 |WEU,WEL# pulse inactive time 2 — Ts
1. Ts = System Clock Period.
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t132 11324
[—>i<¢ >
cs# ‘\L )(
1322 1325
A[2:1] *
11328 t1329 |
RDU#,RDL# L
11323 11326
< <+—>
D[15:0] -
(read) valid
P 11327 R
N Vl
Figure 7-19: Indirect 80 Type 3 Interface Read Cycle Timing
Table 7-34: Indirect 80 Type 3 Interface Read Cycle Timing
3.0 Volt
Symbol Parameter Units
Min Max
t1321 |CS# setup time Note2 — ns
t1322 |A[2:1] setup time Note2 — ns
t1323 |RDU,RDL# falling edge to D[15:0] driven 4 — ns
t1324 |CS# hold time from RDU#,RDL# falling edge 20 — ns
t1325 |A[2:1] hold time from RDU#,RDL# falling edge 20 — ns
t1326 |D[15:0] hold time from RDU#,RDL# rising edge 2 8 ns
t1327 |RDU#,RDL# falling edge to valid Data if there are no internal delayed cycles| — |4Ts+19| ns
11328 |RDU#,RDL# pulse inactive time 8 — ns
t1329 |RDU#,RDL# cycle time 6 — Ts

—_

Ts = System Clock Period.

2. REG[0006h] bit 9

When this bit = 0, t1321min/ t1322min = 5ns.
When this bit = 1, t1321min/ t1322min = Ons.

Table 7-35: Indirect 80 Type 3 Interface Truth Table

CS# M/R# A2 A1 WEU# | WEL# RDU# RDL# Comments
0 0 0 0 1 1 0 0 Index register read
0 0 0 0 1 1 Index register write
0 0 0 1 1 1 0 0 Status register read
0 0 1 0 1 1 0 0 Data register read
0 0 1 0 0 0 1 1 Data register write
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7.3.8 Indirect 68

11401 t1404
CS# [ /i
t1402 t1405
—
A[2:1] \
I
RIV# 11409
t1407 R
UDSH#, LDS# < 11408 >
t1403 t1406
D[15:0 i
[15:0] ( valid —
Figure 7-20: Indirect 68 Interface Write Cycle Timing
Note

The Indirect 68 Interface only supports 16-bit access.

Table 7-36: Indirect 68 Interface Write Cycle Timing

Symbol Parameter 3.0 Volt Units
Min Max
t1401 |CS# setup time 5 — ns
t1402 |A[2:1], R/W# setup time 5 — ns
t1403 |D[15:0] setup time to UDS#,LDS# rising edge 15 — ns
t1404 |CS# hold time from UDS#,LDS# rising edge 4 — ns
t1405 |A[2:1], R/W# hold time from UDS#,LDS# rising edge 4 — ns
t1406 |D[15:0] hold time from UDS#,LDS# rising edge 0 — ns
t1407 |UDS#,LDS# cycle time 6 — Ts
t1408 |UDS#,LDS# pulse active time 4 — Ts
t1409 |UDS#,LDS# pulse inactive time 2 — Ts
1. Ts = System Clock Period.
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t1421 t1424
>« q
Cs# L /l/
11422 11425
A[2:1] >k
R/W#
11428 t1429 |
UDSH#, LDS# 4
11423 11426
< <4—P
D[15:0] -
(read) valid
P t1427 R
W Vl
Figure 7-21: Indirect 68 Interface Read Cycle Timing
Table 7-37: Indirect 68 Interface Read Cycle Timing
3.0 Volt
Symbol Parameter Units
Min Max
t1421 |CS# setup time Note2 — ns
t1422 |A[2:1], R/W# setup time Note2 — ns
t1423 |UDS#, LDS# falling edge to D[15:0] driven 4 — ns
t1424 |CS# hold time from UDS#, LDS# falling edge 20 — ns
t1425 |A[2:1], R/W# hold time from UDS#, LDS# falling edge 20 — ns
t1426 |D[15:0] hold time from UDS#, LDS# rising edge 2 8 ns
t1427 |UDS#, LDS# falling edge to valid Data if there are no internal delayed cycles| — [4Ts+17| ns
t1428 |UDS#, LDS# pulse inactive time 8 — ns
t1429 |UDS#, LDS# cycle time 6 — Ts
1. Ts = System Clock Period.
2. REG[0006h] bit 9
When this bit = 0, t1421min/ t1422min = 5ns.
When this bit = 1, t1421min/ t1422min = Ons.
Table 7-38: Indirect 68 Interface Truth Table
CS# M/R# A2 A1 R/W# UDS# LDS# Comments
0 0 0 0 1 0 0 Index register read
0 0 0 0 0 0 Index register write
0 0 0 1 1 0 0 Status register read
0 0 1 0 1 0 0 Data register read
0 0 1 0 0 0 0 Data register write
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7.3.9 LCD Bypass Mode

LCD Serial Bypass
t1

SCS# +—Pp
SCK, SAO0, SI

2
b

FCS1#, FCS2#
FSCK, FSAO, FSO W)

LCD Parallel Bypass FPDAT Output

t3
WR#, RD# e
DB[15:0] (Input) j
SCS#, CS#
SA0 t4
<4Pp|
FPFRAME, DRDY
FPDAT[17:0] (Output) >>>>
FPCS1#, FPCS2#
FPLINE
LCD Parallel Bypass FPDAT Input
t5
4 —>
FPDAT[17:0] (Input) :)‘
t6
<>
DB[15:0] (Output) m

Figure 7-22: LCD Bypass Mode Timing

Table 7-39: LCD Bypass Mode Timing

Symbol Parameter Min Max Units
t1 LCD serial bypass delay time 3 15 ns
t2 LCD serial bypass stable time — 4 ns
t3 LCD parallel output bypass delay time 3 20 ns
t4 LCD parallel output bypass stable time — 5 ns
t5 LCD parallel input bypass delay time 3 20 ns
t6 LCD parallel input bypass stable time — 4 ns
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Table 7-40: LCD Bypass Mode Truth Table

CNF4, 2 WR# RD# BE1# BEO# Write Read Comments
10b 0 — — — Valid — 80 Type 1 Write
10b — 0 — — — Valid 80 Type 1 Read
00b — — 0 0 Valid — 80 Type 2 Write
00b — 0 — — — Valid 80 Type 2 Read
01b 0 — — 0 Valid — 80 Type 3 Write
01b — 0 0 — — Valid 80 Type 3 Read
11b 0 — 0 Valid — 68 Write
11b 1 — 0 — Valid 68 Read

LCD Bypass Mode Enable (REG[0014h] bit 12 = 1)
REG[0014h]
bit 9
bit 2
B0 —*
1 1
e ——— Internal CS#
\ 0/
SoR —
1 1 ——— FPCS1#
Cst# 0
SCs# ° f 0 O]——— —— FPCS2#
SA0 ——— FPLINE
REG[0014h]
bits 13-8
] —— FPFRAME
WRE Write#
RD# ——— CPU Type
BE1# ——— Decode
BEO# —— Read ——— DRDY
Figure 7-23: LCD Bypass Mode Logic Diagram
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7.4 Panel Interface Timing

7.4.1 Generic TFT Panel Timing

A

HDPS

A
v

HPP HPW

< L

o
o
£ 21
=
= i Ty
HDP
'_
>
o
a
>
4
Figure 7-24: Generic TFT Panel Timing
Table 7-41: Generic TFT Panel Timing
Symbol Description Derived From Units
HT LCD1 Horizontal total ((REG[0040h] bits 6-0) + 1) x 8
HDP LCD1 Display Period ((REG[0042h] bits 8-0) + 1) x 2
HDPS LCD1 Horizontal Display Period Start Position ((REG[0044h] bits 9-0) + 9 Ts
HPW LCD1 FPLINE Pulse Width (REG[0046h] bits 6-0) + 1
HPP LCD1 FPLINE Pulse Position (see note 2) (REG[0048h] bits 9-0) + 1
VT LCD1 Vertical Total (REG[004Ah] bits 9-0) + 1
VDP LCD1 Vertical Display Period (REGI[004Ch] bits 9-0) + 1
VDPS LCD1 Vertical Display Period Start Position REGI[004Eh] bits 9-0 Lines
VPW LCD1 FPFRAME Pulse Width (REGI50h] bits 2-0) + 1
VPP LCD1 FPFRAME Pulse Position (see note 2) REG[0052h] bits 9-0

1. The following formulas must be valid for all panel timings:

HDPS + HDP < HT
VDPS + VDP < VT

2. Forgeneric TFT panel types, the HPP value must be programmed to 1 and the VPP value must be programmed
to 0. These values may be used to configure extended TFT types as required.
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Generic RGB Type Interface Panel Horizontal Timing

FPFRAME SS
t1
FPLINE S \
: t3 » g
FPLINE i SS L
t4 - t5 N
DRDY ”
t7 t9
8 40 (i1 t12
DK
t13/t14
FPDAT[17:0] invalid 12 0 L (test) vl
Figure 7-25: Generic RGB Type Interface Panel Horizontal Timing
Table 7-42: Generic RGB Type Interface Panel Horizontal Timing
Symbol Parameter Min Typ Max Units
. . HPP
t1 FPFRAME falling edge to FPLINE falling edge — (note 2) — Ts (note 1)
2 Horizontal total period — HT — Ts
3 FPLINE pulse width — HPW — Ts
t4 FPLINE falling edge to DRDY active — HDPS — Ts
t5 Horizontal display period — HDP — Ts
6 DRDY falling edge to FPLINE falling edge — note 3 — Ts
t7 FPLINE setup time to FPSHIFT falling edge — 0.5 — Ts
t8 DRDY setup to FPSHIFT falling edge — 0.5 — Ts
t9 FPSHIFT period — 1 — Ts
t10 FPSHIFT pulse width high — 0.5 — Ts
t11 FPSHIFT pulse width low — 0.5 — Ts
t12 DRDY hold from FPSHIFT falling edge — 0.5 — Ts
t13 Data setup to FPSHIFT falling edge — 0.5 — Ts
t14 Data hold from FPSHIFT falling edge — 0.5 — Ts
1. Ts = pixel clock period
2. Forgeneric TFT panel types, the HPP value must be programmed to 1 and the VPP value must be programmed
to 0. This values may be used to configure extended TFT types as required.
3. tétyp =1t2-14-15
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Note
The Generic TFT timings are based on the following:
FPFRAME Pulse Polarity bit is active low (REG[0050h] bit 7 = 0).
FPLINE Pulse Polarity bit is active low (REG[0046h] bit 7 = 0).

Generic RGB Type Interface Panel Vertical Timing

t1

h 4

t2

R—
FPFRAME —\—rﬂ | |
rPLNE ] | ] ﬂwm U U U

|

—
w

«
N

FPDAT[17:0] Invalid Line1 GQ Last Invalid

DRDY ] Wm [ ]

Figure 7-26: Generic RGB Type Interface Panel Vertical timing

Table 7-43: Generic RGB Type Interface Panel Vertical Timing

Symbol Parameter Min Typ Max Units
t1 Vertical total period — VT — Line
2 FPFRAME pulse width — VPW — Line
3 Vertical display start position (note 1) — note 2 — Line
t4 Vertical display period — VDP — Line
1. 13 is measured from the first FPLINE pulse at the start of the frame to the last FPLINE pulse before FPDAT is
valid.

2. t3typ =VDPS-VPP (For generic TFT panel types, the VPP value must be programmed to 0. This value may
be used to configure extended TFT types as required.
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7.4.2 HR-TFT Panel Timing

<
Al

v

FPSHIFT
(DCLK)
FPDAT[17:0]
(OB[5:0],
0G[5:0],
ORJ[5:0])
GPIO3
(SPL) 5 t6
FPLINE () -
(LP) t7
GPIO1
(CLS) t8
PS1
t10 t9 t9 t9 t9 19
GPIOO
(PS) PS2
P t11 -
PS3
t12 t12
<> P
GPIO2 ‘ *
(REV)
Figure 7-27: HR-TFT Panel Horizontal Timing
Table 7-44: HR-TFT Panel Horizontal Timing
Symbol Parameter Min Typ Max Units
t1 Horizontal total period 8 Note 2 1024 Ts (note 1)
2 FPSHIFT active 9 Note 3 1025 Ts
3 Horizontal display period 8 Note 4 1024 Ts
t4 GPIO3 pulse width — 1 — Ts
t5 FPLINE pulse width 1 Note 5 128 Ts
t6 FPLINE falling edge to GPIO3 rising edge 2 Note 6 — Ts
t7 GPIO1 pulse width 1 Note 7 511 Ts
t8 GPIO1 falling edge to GPIOO0 (PS1) rising edge 0 Note 8 63 Ts
t9 GPIOO0 (PS2) toggle width 1 Note 9 127 Ts
t10 GPIOO0 (PS2) first falling edge to GPIO0 (PS2) first rising edge 1 Note 10 255 Ts
t11 GPIOO (PS3) pulse width 1 Note 11 127 Ts
t12 GPIO2 (REV) toggle position to FPLINE rising edge 1 Note 12 31 Ts
1.Ts = pixel clock period
2. t1typ = [(REG[0040h] bits 6-0) + 1] * 8
3. t2typ = [((REG[0042h] bits 8-0) + 1) * 2] + 1
4. t3typ = [(REG[0042h] bits 8-0) + 1] * 2
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5. tStyp = (REG[0046h] bits 6-0) + 1
6. t6typ = REG[0044h] bits 9-0 - REG[0046h] bits 6-0 + 2
7. t7typ = (REG[0092h] bits 8-0) > 0
8. t8typ = (REG[0094h] bits 5-0)
9. t9typ = (REG[0098h] bits 6-0) > 0
10. t10typ = (REG[0096h] bits 7-0) > 0
11. t11typ = (REG[009Ah] bits 6-0) > 0
12. t12typ = REG[009Eh] bits 4-0
< P t2
FPFRAME
(SPS) £§<t4 B g ‘t4> t3
FPLINE \  /\_
(LP) < t5 ‘;‘ .
FPDAT[17:0] | ‘ Line 1 Last
(OBI[5:0],
0G[5:0], <&
OR[5:0]) « »ie >« >
Driving period for PS3 Driving period for PS1 or PS2 Driving period for PS3
Figure 7-28: HR-TFT Panel Vertical Timing
Table 7-45: HR-TF'T Panel Vertical Timing
Symbol Parameter Min Typ Max Units
t1 FPFRAME pulse width 1 Note 2 8 Lines
t2 Vertical total period 1 Note 3 1024 Lines
3 FPFRAME rising/falling edge to FPLINE rising edge — (No:e 4) — Ts (Note 1)
t4 FPLINE rising edge to FPFRAME rising/falling edge 0 Note 4 1023 Ts
t5 Vertical display start position 0 Note 5 1023 Lines
t6 Vertical display period 1 Note 6 1024 Lines
t7 Extra driving period for PS1/2 0 Note 7 7 Lines
1.Ts = pixel clock period
2. t1typ = (REG[0050h] bits 2-0) + 1
3. t2typ = (REG[004AhR] bits 9-0) + 1
4. t3typ The FPFRAME (SPS) rising/falling edge can occur before or after FPLINE (LP) rising edge depending
on the value stored in the FPLINE Pulse Start Position bits (REG[0048h] bits 9-0). To obtain the case
indicated by t3, set the FPLINE Pulse Start Position bits to 0 and the FPFRAME (SPS) rising/falling
edge will occur 1 Ts before the FPLINE (LP) rising edge. To obtain the case indicated by t4, set the
FPLINE Pulse Start Position bits to a value between 1 and the Horizontal Total - 1. Then t4 = (Horizontal
Total Period - 1) - (REG[0048h] bits 9-0)
5. When REG[0048h] bits 9-0 > 4, t5typ = REG[004Eh] bits 9-0 - REG[0052h] bits 9-0
When 0 < REG[0048h] bits 9-0 < 4, t5typ = REG[004Eh] bits 9-0 - REG[0052h] bits 9-0 + 1
6. t6typ = (REG[004Ch] bits 9-0) + 1
7. t7typ = (REG[00AOh] bits 2-0)
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7.4.3

Casio TFT Panel Timing

Vertical Timing
FPFRAME
(GSRT) t1
4_
FPLINE T
(GPCK)

Horizontal Timing

t2

L‘

FPLINE
(GPCK)

<P
FPSHIFT WWW

(CLK) 5

t4

t6

FPDAT[17:0]

t7

GPIO3

(STH)

GPIOO
(POL)

t10 t9

A
v
A
v

GPIO1
(GRES)

t11

A

GPIO2
(FRP)

Figure 7-29: Casio TFT Horizontal Timing

Table 7-46: Casio TFT Horizontal Timing

Symbol Parameter Min Typ Max Units
t1 Horizontal pulse start position 1 Note 2 1024 Ts
2 Horizontal total 8 Note 3 1024 Ts
t3 Horizontal pulse width 1 Note 4 128 Ts
t4 Pixel clock period — Note 5 — Ts (Note 1)
t5 Horizontal display period start position 4 Note 6 1027 Ts
t6 Horizontal display period 8 Note 7 1024 Ts
t7 FPLINE rising edge to GPIO3 rising edge 0 Note 8 63 Ts
{8 GPIO3 pulse width — 1 — Ts
t9 FPLINE rising edge to GPIO1 rising edge 0 Note 9 63 Ts
t10 GPOIO1 falling edge to FPLINE rising edge 1 Note 10 64 Ts
t11 FPLINE falling edge to GPIO2 toggle point 0 Note 11 127 Ts
1. Ts = Pixel clock period
2. tityp =[(REG[0048h] bits 9-0) + 1)
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3. t2typ =[(REG[0040h] bits 6-0) + 1) * 8

4. t3typ = [(REG[0046h] bits 6-0) + 1

5. t4typ = depends on the pixel clock (PCLK)
6. tStyp = (REG[0044h] bits 9-0) + 4

7. tétyp =[(REG[0042h] bits 8-0) + 1] * 2

8. t7typ = (REG[00A6hN] bits 13-8)

9. t9typ = (REG[00A4h] bits 5-0)

10. t10typ = (REG[00A4h] bits 13-8)+1
11. t11typ = (REG[00ABh] bits 6-0)

Note
For Casio Panels set the following:
FPFRAME Pulse Polarity bit to active high (REG[0050h] bit 8 = 1).
FPLINE Pulse Polarity bit to active high (REG[0046h] bit 8 = 1).

t3
FPFRAME
(GSRT) 2
DI t1
(1 I s 1 S o A O N
(GPCK)
crot || || ] U U U LU g u Uy
(GRES)
ePro2 [ [ [ | [ | L 0 [ L [ ]
(FRP)
eprooy [ [ [ | [ | L [ L [ |
(POL) 5
4 < >
FPDAT[17:0]
Figure 7-30: Casio TFT Vertical Timing
Table 7-47: Casio TFT Vertical Timing
Symbol Parameter Min Typ Max Units
t1 Vertical total 1 Note 1 1024 Lines
t2 Vertical pulse start 0 Note 2 1023 Lines
3 Vertical pulse width 1 Note 3 8 Lines
t4 Vertical display period start position 1 Note 4 1024 Lines
t5 Vertical display period 1 Note 5 1024 Lines
1. tityp = (REGJ[004Ah] bits 9-0) + 1
2. t2typ = (REG[0052h] bits 9-0) -1
3. t3typ = (REG[0050h] bits 2-0) + 1
4. t4typ = (REGJ004Eh] bits 9-0) +1
5. tstyp = (REG[004Ch] bits 9-0) + 1
6. t2<t4
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7.4.4 o-TFT Panel Timing

Note
REG[0044h] bits 9-0 must be set to zero when using the a-TFT panel.

t1 -
FPLINE \
(STH)
t5 t2
DATA[17:0] invalid Display Data invalid ><
6 | t3 o
GPIO1
LD
(th) t4
P
GPIOO
(CKV)
GPIO3 7
(VCOM)
GPIO2
(INV)
Figure 7-31: a-TFT Panel Horizontal Timing
Table 7-48: a-TFT Panel Horizontal Timing
Symbol Parameter Min Typ Max Units
t1 Horizontal total period — (ch)?e22) 1024 Ts (Note 1)
. . . 240
2 Horizontal Display period — (Note 3) 1014 Ts
t3 GPIO1 (LD) pulse width 1 (No?e 4 8 Ts
t4 GPIOO0 (CKV) rise edge position 0 (Nozt?e 5) 127 Ts
t5 FPLINE (STH) pulse width 1 (No:tle 6) 8 Ts
t6 GPIO1 (LD) rising edge 0 (No:e 7 3 Ts
t7 GPIO3 (VCOM) rising edge position 0 (No1t1e 8) 63 Ts
1. Ts = pixel clock period
2. tityp = REG[0080h] bits 9-0 + 1
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t2typ = (REG[0042h] bits 8-0 + 1) x 2

t3typ = REG[0088h] bits 10-8 + 1

tdtyp =12 + 15 + t6 - (REG[0084h] bits 9-0) + 8
tdtyp = REG[0088h] bits 2-0 + 1

tétyp = (REG[0082h] bits 9-0) - t2 - t5 - 8
t7typ =12 + 15 + t6 - (REG[0086h] bits 9-0) + 8

© N oA W

t1
2 N t3

A

FPFRAME
(STV) e I L

e NN LA
e | e
S e WY e U e S o

Figure 7-32: a—TFT Panel Vertical Timing

Table 7-49: o—TFT Panel Vertical Timing

Symbol Parameter Min Typ Max Units
. . 327 .
t1 Vertical total period — (Note 1) 1024 Lines
. 2 .
t2 FPFRAME (STV) pulse width 1 (Note 2) — Lines
. 7 .
3 FPFRAME Hold Lines 1 (Note 3) — Lines
. . . 320 .
t4 Vertical display period — (Note 4) 1022 Lines
1. tityp = REG[004Ah] bits 9-0 + 1
2. t2typ = REG[0050h] bits 2-0 + 1
3. t3typ =t1-t4
4, t4typ = REG[004Ch] bits 9-0 + 1
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7.4.5 TFT Type 2 Panel Timing
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Figure 7-33: TFT Type 2 Horizontal Timing
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Table 7-50: TFT Type 2 Horizontal Timing

Symbol Parameter Min Typ Max Units
t1 Horizontal total period 16 Note 2 1024 Ts (Note 1)
t2 FPLINE pulse width — 5 — Ts
3 GPIOQ rising edge to FPLINE rising edge 7 Note 3 16 Ts
t4 FPLINE rising edge to GPIOO falling edge 7 Note 4 16 Ts
t5 FPLINE rising edge to GPIO3 rising edge — Note 5 — Lines
t6 GPIO3 pulse width — 1 — Ts
t7 Data setup time 0.5 — Ts
t8 Data hold time 0.5 — Ts
t9 Horizontal display period 8 Note 6 1024 Ts
t10 FPLINE rising edge to GPIO1 rising edge 40 Note 7 90 Ts
t11 GPIO1 pulse width 20 Note 8 270 Ts
t12 FPLINE rising edge to GP102 toggle position — 10 — Ts
1. Ts = pixel clock period
2. tityp = (REG[0040h] bits 6-0 + 1) x 8
3. t3typ = Selected from 7,9, 12 or 16 Ts using REG[00A2h bits 1-0
4. t4typ = Selected from 7,9, 12 or 16 Ts using REG[00A2h] bits 4-3
5. ttyp = REG[0044h] bits 9-0 + 3
6. t9typ = (REG[0042h] bits 8-0+ 1) x 2
7. t10typ = Selected from 40, 52, 68 or 90 Ts using REG[00AZ2h] bits 9-8
8. t11typ = Selected from 20, 40, 80, 120, 150, 190, 240 or 270 Ts using REG[00A2h] bits 13-11
Note
For TFT Type 2 Panels set the following:
FPFRAME Pulse Polarity bit to active high (REG[0050h] bit 7 = 1).
FPLINE Pulse Polarity bit to active high (REG[0046h] bit 7 = 1).
FPFRAME Pulse Position bits to zero (REG[0052h] bits 9-0 = 000h).
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Figure 7-34: TFT Type 2 Vertical Timing
Table 7-51: TFT Type 2 Vertical Timing
Symbol Parameter Min Typ Max Units
t1 Vertical total period 8 Note 2 1024 Lines
t2 FPFRAME pulse width — 1 — Lines
t3 GPIO3 rising edge to FPFRAME rising edge — 0 — Ts (Note 1)
t4 Vertical display start position 0 Note 3 1024 Lines
t5 Vertical display period 1 Note 4 1024 Ts
1. Ts = pixel clock period
2. tityp = REG[004Ah] bits 9-0 + 1
3. t4typ = REG[004Eh] bits 9-0
4. tbtyp =REG[004Ch] bits 9-0 + 1
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7.4.6 LCD1 ND-TFD, LCD2 8-Bit Serial Interface Timing

LCD1/LCD2 Command/Parameter Transfer
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PHA: Serial Clock Phase (REG[0054h] bit 1 or REG[005C] bit 1)
POL: Serial Clock Polarity (REG[0054h] bit 0 or REG[005C] bit 0)

Figure 7-35: LCD1 ND-TFD, LCD2 8-Bit Serial Interface Timing
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Table 7-52: LCDI1 ND-TFD, LCD?2 8-Bit Serial Interface Timing

Symbol Parameter Min Typ Max Units
t1 Chip select setup time — 15 — 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 — Ts
t7 Chip select hold time for command/parameter o 15 L Ts
transfer
t8 Chip select de-assert to reassert — 1 — Ts
t9 Chip select setup time at beginning of burst mode — 15 —
t10 Chip select hold time at end of burst mode — 25 — Ts
t11 Chip select hold time during burst mode — 0.5 — Ts
t12 Chip select interval in burst mode — 1 — Ts
t13 Chip select setup time during burst mode — 0.5 — Ts
1. Ts = Serial clock period
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7.4.7 LCD1 ND-TFD, LCD2 9-Bit Serial Interface Timing

LCD1/LCD2 Command/Parameter Transfer
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Figure 7-36: LCD1 ND-TFD, LCD2 9-Bit Serial Interface Timing
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A.C. Characteristics

Table 7-53: LCD1 ND-TFD, LCD?2 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 — Ts
t7 Chip select hold time — 1.5 — Ts
t8 Chip select de-assert to reassert — 1 — Ts
t9 Chip select setup time at beginning of burst mode — 1.5 —
t10 Chip select hold time at end of burst mode — 2.5 — Ts
t11 Chip select interval in burst mode — 1 — Ts
t12 Chip select hold time during burst mode — 0.5 — Ts
t13 Chip select setup time during burst mode — 0.5 — Ts
1. Ts = Serial clock period
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A.C. Characteristics

7.4.8 LCD1 a-Si TFT Serial Interface Timing

t7 N
FPCS1# —— A \k
(SSTB) 5
FPSO (f
(SDATA) Invalid DO X D1 { D2 X D3 X D4 X D5 X D6 X D7 ” X
1112 6
T AVAVAY S (|
1
(SCLK) 3 | t4 ]
t5
Figure 7-37: LCD1 a-Si TFT Serial Interface Timing
Table 7-54: LCD1 a-Si TFT Serial Interface Timing
Symbol Parameter Min Typ Max Units
t1 Data Setup Time — 0.5 — Ts (Note 1)
t2 Data Hold Time — 0.5 — Ts
t3 Serial clock plus low period — 0.5 — Ts
t4 Serial clock pulse high period — 0.5 — Ts
t5 Serial clock period — 1 — Ts
t6 Chip select hold time — 15 — Ts
t7 Chip select de-assert to reassert — Note 2 — Ts
1. Ts = Serial clock period
2. This setting depends on software
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7.4.9 LCD1 uWIRE Serial Interface Timing

t8

FPCS1# 55 SS L

(LCDCS) 1 2 t7

FPSCLK «

(SCLK) 3 | t4 !

(PHA =1, POL = 0) o
t5 t6
FPSO ;
Invalid A7 | A6 AO D7 A D6 DO
(so | ) )
Figure 7-38: LCDI1 uWIRE Serial Interface Timing
Table 7-55: LCD1 uWIRE 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
t6 Data hold time — 0.5 — Ts
t7 Chip select hold time — 1.5 — Ts
t8 Chip select de-assert to reassert — Note 2 — Ts
1. Ts = Serial clock period

2. This setting depends on software

Note

When a uWire panel is selected (REG[0054h] 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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A.C. Characteristics
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Table 7-56: LCD1 SPI Serial Interface Timing

Symbol Parameter Min Typ Max Units
t1 Chip select setup time — 1.5 — Ts (Note 1)
t2 Header/ Write data setup time — 0.5 — Ts
t3 Header/ Write data hold time — 0.5 — Ts
t4 Chip select hold time — 0.5 — Ts
t5 Serial clock pulse width high (low) — 0.5 — Ts
t6 Serial clock pulse width low (high) — 0.5 — Ts
t7 Serial clock period — 1 — Ts
t8 Write data output to Read data input — Note 2 — Ts
t9 Read data setup time TBD — — ns
t10 Read data hold time TBD — — ns
1. Ts = Pixel clock period
2. t8typ = REG[0064h] bits 4-0
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A.C. Characteristics

7.4.11 LCD1, LCD2 Parallel Interface (80)

LCD1/LCD2 Command/Parameter Transfer P t6 -

FPCS1#

FPCS2# SS

FPLINE

(A0) ><
P L t2 t5

FPFRAME 55

(WR#)
< t3 e

FPDAT[17:0] k Valid \

LCD1/LCD2 Frame Transfer

FPVIN1(Input)
FPVIN2(Input) t8

FPVIN1(Output)y ——
FPVIN2(Output)
t9
FPLINE
(A0)
FPCS1#
FPCS2# Lot2
° Tt 2. 7 ©

FPFRAME
(WR#) e

| t10 t11
FPDAT[17:0] Data1 Data2 Data3

Figure 7-40: LCD1, LCD2 Parallel Interface Timing (80)
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Table 7-57: LCD1, LCD2 Parallel Interface Timing (80)

Symbol Parameter Min Typ Max Units
t1 Chip select falling edge to FPFRAME falling edge — 1 — Tp
t2 FPFRAME low period — 1 — Tp
t3 Data setup time — 2 — Tp
t4 Data hold time — 1 — Tp
t5 Write signal rising edge to chip select rising edge — 1 — Tp
t6 Chip select de-assert to reassert — 0 — Tp
t7 Write signal high period in burst cycle — 1 — Tp
t8 FPVIN (input) falling edge to chip select falling edge — — 51 Tp
t9 FPVIN (output) low period — Note 2 —
t10 Data setup time in burst cycle — 1 — Tp
t11 Data hold time in burst cycle — 1 — Tp
t12 FPVIN (output) falling edge to FPCS# falling edge — Note 2 —

1. Tp = Pixel clock period
2. 19 for LCD1 = REG[0068] bits [15:8]
for LCD2 = REG[006A] bits [15:0]
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7.4.12 LCD1, LCD2 Parallel Interface (68)

LCD1/LCD2 Command/Parameter Transfer P t6 -
FPCS1#

FPCS2# SS
FPLINE(AO) ><
Lt 12 t5
FPFRAME » W

E) < t3 e
FPDAT[17:0] k Valid \

LCD1/LCD2 Frame Transfer

FPVIN1(Input)
FPVIN2(Input) t8

FPVIN1(Outputy ——
FPVIN2(Output)
t9
FPLINE
(A0)
FPCS1#
FPCS2# t12
< > u e . 5
FPFRAME }
® t10 11
¢ t
FPDAT[17:0] Data1 Data2 Data3
Figure 7-41: LCD1, LCD?2 Parallel Interface Timing (68)
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Table 7-58: LCD1, LCD2 Parallel Interface Timing (68)

Symbol Parameter Min Typ Max Units
t1 Chip select falling edge to FPFRAME rising edge — 1 — Tp
t2 FPFRAME high period — 1 — Tp
t3 Data setup time — 2 — Tp
t4 Data hold time — 1 — Tp
t5 FPFRAME falling edge to Chip select rising edge — 1 — Tp
t6 Chip select deassert to reassert — 0 — Tp
t7 Enable signal low period in burst cycle — 1 — Tp
t8 FPVIN (input) falling edge to chip select falling edge — — 51 Tp
t9 FPVIN (output) low period — Note 2 — Tp
t10 Data setup time in burst cycle — 1 — Tp
t11 Data hold time in burst cycle — 1 — Tp

t12 FPVIN (output) falling edge to FPCS# falling edge — Note 2 —
1. Tp = Pixel clock period
2. 19 for LCD1 = REG[0068] bits [15:8]
for LCD2 = REG[006A] bits [15:0]
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7.5 Camera Interface Timing

7.5.1 Camera Interface Timing

)(/( t4
CMxVREF

(VREF) ‘ t1 t2 t3
I g

CMxHREF | ] qu

(HREF) ‘

CM1DAT[7:0

CM2DATE7;0} ‘ Line1 ‘ ‘ Line2 ‘ H ‘ Last

A A

t6 t7

CMxCLKIN - 4{# N

(CAMPCLK)

t8 t9

CM1DAT[7:0 h >
CM2DAT[[7:O]] ) \ X

t10 t11
CMxVREF 55

A
A\ 4

CMxHREF ~ ———

Note: x represents either CM1 or CM2

CMVREF Active Select: Low (REG[0102h] bit 1 = 0)
CMHREF Active Select: Low (REG[0102h bit 2 = 0)
CMCLKIN Active Select: Rising Edge (REG[0102h] bit 0 = 0)

Figure 7-42: Camera Interface Timing
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Table 7-59: Camera Interface Timing

Symbol Parameter Min Max Units
t1 CMxVREF rising edge to CMxHREF rising edge 0 — Tc (note 1)
t2 Horizontal blank period 4 — Tc
t3 CMxHREF falling edge to CMxVREF falling edge 0 — Tc
t4 Vertical blank period 1 — Line
t5 Camera input clock period, fast mode (REG[0110h] bit 10 = 1 (note 3)) 1Ts+2ns — Ts (note 2)
Camera input clock pulse width low, normal mode
6 (REG[0110h] bit 10 = 0) TTst2ns | — Ts
Camera input clock pulse width high, normal mode
v (REG[0110h] bit 10 = 0) Mst2ns | — Ts
t8 Data setup time 2 — ns
t9 Data hold time 4 — ns
t10 CMxVREF, CMxHREF setup time 2 — ns
t11 CMxVREF, CMxHREF hold time 4 — ns
1. Ts = System clock period
2. Tc = Camera block input clock period
3. When REG[0110h] bit 10 = 0, the camera clock is protected from noise by internal circuits.
When REG[0110h] bit 10 = 1, the camera clock is not protected from noise by internal circuits.
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7.5.2 Camera Clock Output

«— tpyy ——  |[¢—— tpyp ——>

90%
VoH

VoL ,
10% \ |

t, —> i« —> Ltf —> L temy

CMCLKOUT Even Divide (Example: REG[0100h] = 0001h)

System Clock ‘ ‘ ‘ | | | | |
emckour [ | [ [ [

CMCLKOUT 0Odd Divide (Example: REG[0100h] = 0002h)

System Clock ‘ ‘ ‘ | | | | |
CMCLKOUT | | L

Figure 7-43: Camera Clock Output Timing
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A.C. Characteristics

Table 7-60: Camera Clock Output Timing

Symbol Parameter Min Typ Max Units
fem CMCLKOUT frequency — — (N207té51) MHz
Tem CMCLKOUT period — 1fem — ns
Temy CMCLKOUT jitter -2 — 2 %

Temputy | CMCLKOUT duty cycle -10 — 10 %

ClO1/2 VDD = 3.0V, C_ = 30pF
tewH CMCLKOUT width high 9 — — ns
tewL CMCLKOUT width low 9 — — ns
t, CMCLKOUT rising time (10% - 90%) — — 8.5 ns
te CMCLKOUT falling time (10% - 90%) — — 8.5 ns
ClO1/2 VDD = 2.5V, C|_ = 30pF
tewH CMCLKOUT width high 8 — — ns
tewL CMCLKOUT width low 8 — — ns
t, CMCLKOUT rising time (10% - 90%) — — 10 ns
te CMCLKOUT falling time (10% - 90%) — — 7.5 ns

1. Ifitis necessary for a Camera Output higher than 27.5 MHz, contact your EPSON representative.

Note

Refer to the information on PLL jitter in Section 7.1.3, “PLL Clock”.
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7.5.3 Strobe Control Output

Strobe Trigger’

|

|
2

CMSTROUT I [
Valid C |
alid Camera - — — — — — — — — — — — — — — -

Frame

t1

|
|
|
|
3
CMVREF® | |
|
|
CMVREF? ; 7
‘ ‘ t2
4¢“—>
|
4 1
ownrert [ UL UL
| ' ‘ t3
CMSTROUT2 ! ( ( | |
T /
|
Figure 7-44: Strobe Control Output Timing
Note
1. For more information on the strobe trigger, see the bit description for REG[0124h]
bits 7-4 and Section 21.3, “Strobe Control Signal”.
2. CMSTROUT Active Select: High (REG[0124h] bits 3-0 = 1011b)
3. CMVREF Active Select: Low (REG[0102h] bit 1 = 0)
4. CMHREF Active Select: Low (REG[0102h] bit 2 = 0)
Table 7-61: Strobe Control Output Timing
Symbol Parameter Min Typ Max Units
1 CMVREF delay from first CM\/REF falling edge (rising edge if o Note 1 o Temv
active high) after the strobe trigger
CMHREF delay from first CMHREF falling edge (rising edge if
2 active high) after CMVREF active o Note 2 o Temh

t3 CMSTROUT active pulse width — Note 3 — Tcmh

1. tityp = REG[0124h] bits 7-4 (t1 is always 0 for single frame capture mode (REG[0112h] bit 6 = 1) and
REG[0124h] bits 7-4 are ignored)

2. t2typ = REG[0120h] bits 15-0

3. t3typ =REG[0122h] bits 15-0

4, Tcmv = CMVREF period

5. Temh = CMHREF period
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7.5.4 MPEG Codec Interface Timing
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(DISPCLK)
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| |
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i HBLANK HSIZE ! |
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Figure 7-45: MPEG Codec Interface Timing
Table 7-62: MPEG Codec Interface Timing
Symbol Parameter Min Typ Max Units
t1 Camera Clock Cycle 4 — 32 Ts (Note 1)
t2 Horizontal Sync Pulse Width — 1 — Tc (Note 2)
t3 Horizontal Display Period 1 — 1024 Pixel
t4 Horizontal Total — REG[012Ah] bits 9-0 + 1 — Pixel
t5 Vertical Sync Pulse Width — 1 — Tc
t6 Vertical Display Period 1 — 512 Line
t7 Vertical Total — REG[0128h] bits 9-0 + 1 — Line
1. Ts = System clock period
2. Tc = Camera block input clock period
3. Tc should be equal or more than 4Ts
4, Tc=H1
5. 1Pixel = 2Tc
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7.6 SD Memory Card Interface

7.6.1 SD Memory Card Access

spoLK 20 WD GANVA UV AN ANV AN
t1 t1
P
SDCMD
(Output) 2 |13
SDCMD
Input
(Input) “
D
SDDAT([3:0] Invalid Valid Invalid
Output
(Qutput) t5 | t6
<4+—> 14
SDDAT[3:0] Invalid % valid Invalid
(Input)
Figure 7-46: SD Memory Card Access Timing
Table 7-63: SD Memory Card Access Timing
Symbol Parameter Min Max Units
t1 SDCMD output delay time — 20 ns
t2 SDCMD input setup time 10 — ns
t3 SDCMD input hold time 5 — ns
t4 SDDAT[3:0] output delay time — 20 ns
t5 SDDAT[3:0] input setup time 10 — ns
t6 SDDAT[3:0] input hold time 5 — ns
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7.6.2 SD Memory Card Clock Output

—lpwh——p [t
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Von
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< Tsp »
Figure 7-47: SD Memory Card Clock Output Timing
Table 7-64: SD Memory Card Clock Output Timing
Symbol Parameter Min Typ Max Units
fsp SDCLK frequency — — 13.75 MHz
Tsp SDCLK period — 1/fsp — ns
towh | SDCLK width high 10 — — ns
tpwi SDCLK width low 10 — — ns
t, SDCLK rising time (10% - 90%) — — 10 ns
t SDCLK falling time (10% - 90%) — — 10 ns
tSDJ SDCLK Jltter -3 — 3 %
tspp SCLK clock duty 45 — 55 %
Note
Refer to the information on PLL jitter in Section 7.1.3, “PLL Clock”.
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8 Memory Map

8.1 Physical Memory

The S1D13719 includes 512K byte of embedded SRAM. The SRAM consists of four banks
composed of 64K/128K/128K/128K/64K bytes as shown in Figure 8-1: “Physical

Memory,” on page 113. Each bank is mapped at consecutive addresses.

The memory is used for the Display Buffer, JPEG Line Buffer and JPEG FIFO.

The display buffer contains Main window and PIP* window image data for LCD1 and
image data for LCD2.

Please secure the JPEG decode image or the camera image for the buffer for the display

when you use JPEG.
- 00000h
RAM1
(65536 bytes) OFFFFh
10000h
RAM2
(131072 bytes)
2FFFFh
30000h
512K bytes < RAM3
(131072 bytes)
4FFFFh
50000h
RAM4
(131072 bytes)
6FFFFh
RAMS 70000h
(65536 bytes)
7FFFFh

Figure 8-1: Physical Memory
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8.2 Memory Map Example

Recommended for: JPEG 1280 x1024

e 00000h
JPEG Line Buffer
(65536 bytes)
OFFFFh
10000h
JPEG FIFO
(131072 bytes)
2FFFFh
512K bytes < 30000h
Display Buffer
(327680 bytes)
\_ 7FFFFh

Figure 8-2: Memory Map Example 1

* Memory start address settings:
* Display Buffer start address: 20000h

« JPEG Line Buffer start address: 00000h (REG[OF02h] bits 2-0 = 000b,
REG[09D2h] bit 5 = 0)

» JPEG FIFO starting address: 10000h (REG[09BCh] bits 8-0 = 040h)
* Memory size settings:
» JPEG Line Buffer size: 64K bytes (REG[09DO0h] bits 1-0 = 11b)
» JPEG FIFO size: 64K bytes (REG[09A4h] bits 4-0 = 01111b)
+ Display Buffer usage:
* Image data for LCD1 main window
« Image data for LCD1 PIP™ window (JPEG decode image or camera image)
* Image data for LCD2 display
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9 Clocks

9.1 Clock Diagram

PLL Setting Registers (REG[000Eh] bits 15-0, REG[0010h] bits 15-11)

> PLL » 0 | INCLK System Clock
—> -
R ) DIV —_:[ D >
CLKI i
PLL Disable
(REG[0012h] bit 0)
System Clock Divide Select J o Pixel CIOCii
(REG[0018h] bits 1-0) ” >
Power Save Mode T
(REG[0014h] bit 0)
Pixel Clock Divide Select y o Serial CIOCli

(REG[0030h] bits 4-0)

Serial Clock Divide Select T
(REG[0030h] bits 10-8)

Camera1 Clock
DIV >

v

Camera1 Clock Divide Select T
(REG[0100h] bits 3-0)

Camera2 Clock
DV —m

\ 4

Camera2 Clock Divide Select T
(REG[0104h] bits 3-0)

SD Card Clock

» DIV >
SD Card Clock Divide Select
(REG[6100h] bits 7-4) 4
Figure 9-1: Clock Diagram
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9.2 Clocks

9.2.1 System Clock

System clock (SYSCLK) is used for the S1ID13719 internal main clock. The system clock
source can be selected (REG[0012h] bits 2 and 0) from either the internal PLL, or an
external clock input (CLKI). The System Clock Divide Select bits (REG[0018h] bits 1-0)
control this clock division. The system clock can be a divided down version of the output
of the PLL or the input of CLKI.

9.2.2 Pixel Clock

Pixel clock (PCLK) is used for the LCD1 shift clock of a RGB type panel and for the
LCD1/LCD?2 parallel interface timing. The pixel clock source is always the system clock
and can be divided using the Pixel Clock Divide Select bits (REG[0030h] bits 4-0).

9.2.3 Serial Clock

Serial clock (SCLK) is used for the LCD1 and LCD2 serial interfaces. The serial clock
source is always the system clock and can be divided using the Serial Clock Divide Select
bits (REG[0030h] bits 10-8).

9.2.4 Cameral Clock

Cameral clock (CAMI1CLK) is used for the Cameral interface. The cameral clock source
is always the system clock and can be divided using the Cameral Clock Divide Select bits
(REG[0100h] bits 3-0).

Note
This clock can be output on the CM1CLKOUT pin to be used as the master clock of an
external camera module attached to the Cameral interface.

9.2.5 Camera2 Clock

Camera2 clock (CAM2CLK) is used for the Camera2 interface. The camera2 clock source
is always the system clock and can be divided using the Camera2 Clock Divide Select bits
(REG[0104h] bits 3-0). CAM2CLK is also used for the MPEG Codec interface.

Note
This clock can be output on the CM2CLKOUT pin to be used as the master clock of an
external camera module attached to the Camera?2 interface.
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9.2.6 SD Memory Card Clock

The SD Memory Card clock is output to the external SD Memory Card as the SD Card
Clock. The SD memory card clock source is always the system clock and can be divided
using the SD Memory Card Clock Divide Select bits (REG[6100h] bits 7-4).
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10 Registers

10.1 Register Mapping

The S1D13719 registers are memory-mapped. When the system decodes the input pins as
CS# = 0 and M/R# = 0, the registers may be accessed. The register space is decoded by
ABJ[18:1] and BE#[1:0], and is mapped as follows.

Table 10-1: S1D13719 Register Mapping

M/R#

Address

Function

00000h to 7FFFFh

SRAM memory

0000h to 0007h

System Configuration Registers

000Eh to 0019h

Clock Setting Registers

0020h to 002Dh

Indirect Interface Registers

0030h to 003Dh

LCD Panel Interface Setting Registers

0040h to 0057h

LCD1 Setting Registers

0058h to 005Fh

LCD2 Setting Registers

0060h to 00FFh

Extended Panel Registers

0100h to 0131h

Camera Interface Registers

0200h to 0281h

Display Mode Setting Registers

0300h to 030Fh

GPIO Registers

0310h to 0329h

Overlay Registers

0400h to 08FFh

Look-Up Table Registers

0930h to 096Fh

Resizer Operation Registers

0980h to 098Fh

JPEG Module Registers

09B0h to 09BBh

JPEG FILE Setting Registers

09COh to 09E1h

JPEG Line Buffer Setting Registers

O0AO0Oh to 0A41h

Interrupt Control Registers

OFO00h JPEG Encode Performance register
1000h to 17A3h JPEG Codec Registers
6000h to 613Fh SD Card Interface Registers

O|O0|0O|O|0|0|O|O0|0O|O|O|0O|O|OC|O|O|O|O|O|O|O|=

8000h to 10001h

2D BitBLT Registers

118

Seiko Epson Corporation

S1D13719 Hardware Functional Specification

Rev.1.6



Registers

10.2 Register Set

The S1D13719 registers are listed in the following table.

Table 10-2: SI1D13719 Register Set

Register Pg | Register Pg
System Configuration Registers
REG[0000h] Product Information Register 125 |REG[0002h] Configuration Pins Status Register 125
REG[0004h] SD Memory Card Interface Enable Register 126 |REG[0006h] Bus Timeout Setting Register 126
Clock Setting Registers
REG[000Eh] PLL Setting Register 0 128 |REG[0010h] PLL Setting Register 1 130
REG[0012h] PLL Setting Register 2 131 REG[0014h] Miscellaneous Configuration Register 132
REG[0016h] Software Reset Register 135 |REG[0018h] System Clock Setting Register 135

Indirect Interface Registers

REG[0020h] Indirect Interface Memory Rectangular Address Offset

Register 136 REG[0022h] Indirect Interface Memory Address Register 0 136

REG[0024h] Indirect Interface Memory Address Register 1 136 REG[0026h] Indirect Interface Memory Rectangular Width Register

137
REG[0028h] Indirect Interface Memory Access Port Register 137  |REG[002Ch] Indirect Interface JPEG Status Register 137
LCD Panel Interface Generic Setting Register

REG[0030h] LCD Interface Clock Setting Register 139 |REG[0032h] LCD Interface Configuration Register 141
REG[0034h] LCD Interface Command Register 143 |REG[0036h] LCD Interface Parameter Register 143
REG[0038h] LCD Interface Status Register 144 |REG[003Ah] LCD Interface Frame Transfer Register 144
REG[003Ch] LCD Interface Transfer Setting Register 145

LCD1 Setting Register
REG[0040h] LCD1 Horizontal Total Register 146 |REG[0042h] LCD1 Horizontal Display Period Register 147
REG[0044h] LCD1 Horizontal Display Period Start Position Regl:ie; REG[0046h] LCD1 FPLINE Register 148
REG[0048h] LCD1 FPLINE Pulse Position Register 148 |REG[004Ah] LCD1 Vertical Total Register 149
REG[004Ch] LCD1 Vertical Display Period Register 150 REG[004Eh] LCD1 Vertical Display Period Start Position Reg|ste1r51
REG[0050h] LCD1 FPFRAME Register 151 |REG[0052h] LCD1 FPFRAME Pulse Position Register 151
REG[0054h] LCD1 Serial Interface Setting Register 152 |REG[0056h] LCD1 Parallel Interface Setting Register 154

LCD2 Setting Registers
REG[0058h] LCD2 Horizontal Display Period Register 157 |REG[005Ah] LCD2 Vertical Display Period Register 157
REG[005Ch] LCD2 Serial Interface Setting Register 157 |REG[005Eh] LCD2 Parallel Interface Setting Register 159
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Table 10-2: S1D13719 Register Set

Register Pg | Register Pg
Extended Panel Registers
REG[0060h] SPI Header Data Register 162 |REG[0062h] SPI Read Data Register 162
REG[0064h] SPI Read Wait Time Register 162 |REG[0068h] LCD1 Vsync Output Register 162
REG[006Ah] LCD2 Vsync Output Register 163 |REG[0080h] Samsung a-TFT Horizontal Total Register 164
REG[0082h] Samsung a-TFT LD Rising Edge Register 164 |REG[0084h] Samsung a-TFT CKV Toggle Point Register 164
REG[0086h] Samsung a-TFT VCOM Toggle Point Register 165 |REG[0088h] Samsung a-TFT Pulse Width Register 165
REG[008Ah] through REG[008Eh] are Reserved 165 |REG[0090h] HR-TFT Configuration Register 166
REG[0092h] HR-TFT CLS Width Register 166 |REG[0094h] HR-TFT PS1 Rising Edge Register 166
REG[0096h] HR-TFT PS2 Rising Edge Register 167 |REG[0098h] HR-TFT PS2 Toggle Width Register 167
REG[009Ah] HR-TFT PS3 Signal Width Register 168 |REG[009Eh] HR-TFT REV Toggle Point Register 168
REG[00AOh] HR-TFT PS1/2 End Register 168 |REG[00A2h] Type 2 TFT Configuration Register 0 169
REG[00A4h] Casio TFT Timing Register 0 170 |REG[00A6h] Casio TFT Timing Register 1 171
REG[00A8h] Type 2 TFT Configuration Register 1 171 |REG[00AAh] through REG[O0ECh] are Reserved 171
REG[00EENh] Partial Drive Area0 Start Line Register 171 REG[00FO0h] Partial Drive Area0 End Line Register 173
REG[00F2h] Partial Drive Area1 Start Line Register 174 |REG[00F4h] Partial Drive Area1 End Line Register 174
REGI[00F6h] through REG[00OFCh] are Reserved 175 |REG[00FEh] LCD Interface ID Register 175
Camera Interface Setting Register
REG[0100h] Camera1 Clock Setting Register 176 |REG[0102h] Camera1 Signal Setting Register 176
REG[0104h] Camera2 Clock Divide Select Register 178 |REG[0106h] Camera2 Input Signal Format Select Register 179
REG[0108h] through REG[010Eh] are Reserved 180 |REG[0110h] Camera Mode Setting Register 180
REG[0112h] Camera Frame Setting Register 183 |REG[0114h] Camera Control Register 185
REG[0116h] Camera Status Register 186 |REG[0120h] Strobe Line Delay Register 188
REG[0122h] Strobe Pulse Width Register 188 |REG[0124h] Strobe Control Register 188
REG[0128h] MPEG Interface VSYNC Width register 190 |REG[012Ah] MPEG Interface HSYNC Width register 190
REG[012Ch] through REG[012Fh] are Reserved 190 |REG[0130h] CIOVDD Control register 191
Display Mode Setting Register

REG[0200h] Display Mode Setting Register 0 192 |REG[0202h] Display Mode Setting Register 1 196

REG[0204h] Transparent Overlay Key Color Red Data Register 199

REG[0206h] Transparent Overlay Key Color Green Data Register

199
REG[0208h] Transparent Overlay Key Color Blue Data Register 200 |REG[0210h] Main Window Display Start Address Register 0 200
REG[0212h] Main Window Display Start Address Register 1 200 |REG[0214h] Main Window Start Address Status Register 201
REG[0216h] Main Window Line Address Offset Register 202 |REGJ[0218h] PIP+ Display Start Address Register 0 204
REG[021Ah] PIP+ Display Start Address Register 1 204 |REG[021Ch] PIP+ Window Start Address Status Register 205
REG[021Eh] PIP+ Window Line Address Offset Register 206 |REG[0220h] PIP+ X Start Positions Register 208
REG[0222h] PIP+ Y Start Positions Register 208 |REG[0224h] PIP+ X End Positions Register 208
REG[0226h] PIP+ Y End Positions Register 209 |REG[0228h] is Reserved 209
REG[022Ah] Back Buffer1 Display Start Address Register 0 210 |REG[022Ch] Back Buffer1 Display Start Address Register 1 210
REG[022Eh] Back Buffer2 Display Start Address Register 0 210 |REG[0230h] Back Buffer2 Display Start Address Register 1 210
REG[0234h] YUV Display Control Register 21 REG[0236h] YUV Display Size Register 212
REG[0238h] YUV Display Start Offset Register 212 |REG[023Ah] Fractional Zoom Register 213
REG[023Ch] YRC2 Translate Mode Register 215 |REG[023Eh] YRC2 UV Data Fix Register 216
REG[0240h] YRC1 Translate Mode Register 216 |REG[0242h] YRC1 Write Start Address 0 Register 0 220
REG[0244h] YRC1 Write Start Address 0 Register 1 220 |REG[0246h] YRC1 Write Start Address 1 Register 0 221
REG[0248h] YRC1 Write Start Address 1 Register 1 221 REG[024Ah] YRC1 Write Start Address 2 Register 0 221
REG[024Ch] YRC1 Write Start Address 2 Register 1 221 |REG[024Eh] YRC1 UV Data Fix Register 222
REG[0250h] YRC1 Rectangle Pixel Width Register 222 |REG[0252h] YRC1 Rectangular Line Address Offset Register 222
REG[0254h] YRC1 Memory Configuration Register 223 |REG[0260h] RGB/YUV Converter Configuration Register 224
REG[0262h] is Reserved 224 REQ[0264h] Memory Image JPEG Encode Horizontal Display Period

Register 224
REQ[0266h] Memory Image JPEG Encode Vertical Display Period REG[0268h] is Reserved 205
Register 225
120 Seiko Epson Corporation S1D13719 Hardware Functional Specification

Rev.1.6




Registers

Table 10-2: SI1D13719 Register Set

Register Pg Register Pg
REG[0266h] Memory Image JPEG Encode Vertical Display Period | pe 1057011 Host Image JPEG Encode Control Register 225
Register 225
REG[0272h] Host Image JPEG Encode Horizontal Pixel Count REG[0274h] Host Image JPEG Encode Vertical Line Count Register
Register 226 226
REG[0276h] Host Image JPEG Encode RGB Data Register 0 228 |REG[0278h] Host Image JPEG Encode RGB Data Register 1 228
REG[0280h] is Reserved 228

GPIO Registers
REG[0300h] GPIO Configuration Register 0 229 |REG[0302h] GPIO Configuration Register 1 229
REG[0304h] GPIO Input Enable Register 0 229 |REG[0306h] GPIO Input Enable Register 1 229
REG[0308h] GPIO Pull Down Control Register 0 230 |REG[030Ah] GPIO Pull Down Control Register 1 230
REG[030Ch] GPIO Status Register 0 230 |REG[030Eh] GPIO Status Register 1 230
Overlay Registers
REG[0310h] Average Overlay Key Color Red Data Register 231 REG[0312h] Average Overlay Key Color Green Data Register 232
REG[0314h] Average Overlay Key Color Blue Data Register 232 |REG[0316h] AND Overlay Key Color Red Data Register 233
REG[0318h] AND Overlay Key Color Green Data Register 233 |REG[031Ah] AND Overlay Key Color Blue Data Register 234
REG[031Ch] OR Overlay Key Color Red Data Register 234 |REG[031Eh] OR Overlay Key Color Green Data Register 235
REG[0320h] OR Overlay Key Color Blue Data Register 235 |REG[0322h] INV Overlay Key Color Red Data Register 236
REG[0324h] INV Overlay Key Color Green Data Register 236 |REG[0326h] INV Overlay Key Color Blue Data Register 237
REG[0328h] Overlay Miscellaneous Register 237
LUT1 (Main Window)
REG[0400 - 07FCh] LUT1 Data Register 0 240 |REG[0402 - 07FEh] LUT1 Data Register 1 240
LUT2 (PIP+ Window)
REG[0800 - 08FCh] LUT2 Data Register 0 241 |REG[0802 - 08FEh] LUT2 Data Register 1 241
Resizer Operation Registers
REG[0930h] Global Resizer Control Register 242 |REG[0932h] through REG[093Eh] are Reserved 244
REG[0940h] View Resizer Control Register 245 |REG[0944h] View Resizer Start X Position Register 245
REG[0946h] View Resizer Start Y Position Register 246 |REG[0948h] View Resizer End X Position Register 246
REG[094Ah] View Resizer End Y Position Register 246 |REG[094Ch] View Resizer Operation Setting Register 0 247
REGI[094Eh] View Resizer Operation Setting Register 1 249 | REG[0960h] Capture Resizer Control Register 250
REG[0964h] Capture Resizer Start X Position Register 251 REG[0966h] Capture Resizer Start Y Position Register 252
REG[0968h] Capture Resizer End X Position Register 252 |REG[096Ah] Capture Resizer End Y Position Register 252
REG[096Ch] Capture Resizer Operation Setting Register 0 253 |REGI[096Eh] Capture Resizer Operation Setting Register 1 255
JPEG Module Registers
REG[0980h] JPEG Control Register 256 |REG[0982h] JPEG Status Flag Register 261
REG[0984h] JPEG Raw Status Flag Register 265 |REG[0986h] JPEG Interrupt Control Register 268
REG[0988h] is Reserved 270 |REG[098Ah] JPEG Code Start/Stop Control Register 270
REG[098Ch] through REG[098Eh] are Reserved 270
JPEG FIFO Setting Register
REG[09A0h] JPEG FIFO Control Register 271 |REG[09A2h] JPEG FIFO Status Register 272
REG[09A4h] JPEG FIFO Size Register 273 |REG[09A6h] JPEG FIFO Read/Write Port Register 274
REG[09A8h] JPEG FIFO Valid Data Size Register 274 |REG[09AAh] JPEG FIFO Read Pointer Register 275
REG[09ACh] JPEG FIFO Write Pointer Register 275 |REG[09B0Oh] Encode Size Limit Register 0 276
REG[09B2h] Encode Size Limit Register 1 276 |REG[09B4h] Encode Size Result Register 0 276
REG[09B6h] Encode Size Result Register 1 276 |REG[09B8h] JPEG File Size Register 0 277
REG[09BAh] JPEG File Size Register 1 277 |REG[09BCh] JPEG FIFO Address Offset Register 277
JPEG Line Buffer Setting Register

REG[09CO0h] JPEG Line Buffer Status Flag Register 278 |REG[09C2h] JPEG Line Buffer Raw Status Flag Register 279
REG[09C4h] JPEG Line Buffer Raw Current Status Register 279 |REG[09C6h] JPEG Line Buffer Interrupt Control Register 280
REG[09C8h] through REG[09CEh] are Reserved 280 |REG[09DO0N] JPEG Line Buffer Configuration Register 281
REG[09D2h] JPEG Line Buffer Address Offset Register 281 REG[09D4h] through REG[09DEh] are Reserved 281
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Table 10-2: S1D13719 Register Set

Register Pg Register Pg

REG[09EOh] JPEG Line Buffer Read/Write Port Register 282
Interrupt Control Registers
REG[0AOQOh] Interrupt Status Register 283 |REG[0AO02h] Interrupt Control Register 0 284
REG[0A04h] Interrupt Control Register 1 285 |REG[0AO6h] Debug Status Register 286
REG[0AO08h] Interrupt Control for Debug Register 287 |REG[0AOAhN] Host Cycle Interrupt Status Register 288
REG[0AOCh] Host Cycle Interrupt Control Register 289 |REGI[OAOEh] Cycle Time Out Control Register 290
REG[0A10h] is Reserved 290 |REG[0A20h] Indirect Interface Interrupt Flag Register 291
REG[0A22h] Indirect Interface Interrupt Control Register 292 |REG[0A40h] Interrupt Request Status Register 293
JPEG Encode Performance Register
REG[0F00h] JPEG Encode Performance Register 294 |REG[OF02h] JPEG Extended Address Register 294
JPEG Codec Registers
REG[1000h] Operation Mode Setting Register 296 |REG[1002h] Command Setting Register 297
REG[1004h] JPEG Operation Status Register 298 |REG[1006h] Quantization Table Number Register 298
REG[1008h] Huffman Table Number Register 299 |REG[100Ah] DRI Setting Register 0 300
REG[100Ch] DRI Setting Register 1 300 |REG[100Eh] Vertical Pixel Size Register 0 301
REG[1010h] Vertical Pixel Size Register 1 301 REG[1012h] Horizontal Pixel Size Register 0 302
REG[1014h] Horizontal Pixel Size Register 1 302 REG[1016h] Through REG[101Ah] are Reserved 302
REG[101Ch] RST Marker Operation Setting Register 303 |REG[101Eh] RST Marker Operation Status Register 303
REG[1020 - 1066h] Insertion Marker Data Register 304 |REG[1200 - 127Eh] Quantization Table No. 0 Register 304
REG[1280 - 12FEh] Quantization Table No. 1 Register 305 |REG[1400 - 141Eh] DC Huffman Table No. O Register 0 305
REG[1420 - 1436h] DC Huffman Table No. 0 Register 1 305 |REG[1440 - 145Eh] AC Huffman Table No. 0 Register 0 306
REG[1460 - 15A2h] AC Huffman Table No. 0 Register 1 306 |REG[1600 - 161Eh] DC Huffman Table No. 1 Register 0 308
REG[1620 - 1636h] DC Huffman Table No. 1 Register 1 308 |REG[1640 - 165Eh] AC Huffman Table No. 1 Register 0 309
REG[1660 - 17A2h] AC Huffman Table No. 1 Register 1 309
SD Memory Card Interface Registers

REG[6000h] SD Memory Card Configuration Register 0 311 REG[6004h] SD Memory Card Configuration Register 2 311
REG[6008h] SD Memory Card Interrupt Flag Register 313 |REG[600Ah] SD Memory Card Interrupt Enable Register 314
REG[600Ch] SD Memory Card Interrupt Clear Register 315 |REG[6100h] SD Memory Card Control Register 0 316
REG[6102h] SD Memory Card Control Register 1 318 |REG[6104h] SD Memory Card Function Register 319
REG[6106h] SD Memory Card Status Register 321 REG[6108h] SD Memory Card Data Length Register 0 323
REG[610Ah] SD Memory Card Data Length Register 1 323 |REG[610Ch] SD Memory Card Command Register 323
REG[610Eh] SD Memory Card Timer Register 323 |REG[6110h] SD Memory Card Parameter Register 0 324
REG[6112h] SD Memory Card Parameter Register 1 324 |REG[6114h] SD Memory Card Parameter Register 2 324
REG[6116h] SD Memory Card Parameter Register 3 324 |REG[6118h - 611Eh] SD Memory Card Data Registers 325
REG[6120h] SD Memory Card Response Register 0 325 |REG[6122h] SD Memory Card Response Register 1 326
REG[6124h] SD Memory Card Response Register 2 326 |REG[6126h] SD Memory Card Response Register 3 326
REG[6128h] SD Memory Card Response Register 4 326 |REG[612Ah] SD Memory Card Response Register 5 327
REG[612Ch] SD Memory Card Response Register 6 327 |REG[612Eh] SD Memory Card Response Register 7 327
REG[6130h] SD Memory Card Response Register 8 327 |REG[6132h] SD Memory Card Response Register 9 328
REG[6134h] SD Memory Card Response Register A 328 |REG[6136h] SD Memory Card Response Register B 328
REG[6138h] SD Memory Card Response Register C 328 |REG[613Ah] SD Memory Card Response Register D 329
REG[613Ch] SD Memory Card Response Register E 329 |REG[613Eh] SD Memory Card Response Register F 329
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Table 10-2: SI1D13719 Register Set

Register Pg | Register Pg
2D BitBLT Registers

REG[8000h] BitBLT Control Register 0 330 |REG[8002h] BitBLT Control Register 1 330
REG[8004h] BitBLT Status Register 0 331 |REG[8006h] is Reserved 332
REG[8008h] BitBLT Command Register 0 333 |REGI[800AN] BitBLT Command Register 1 334
REGI[800Ch] BitBLT Source Start Address Register 0 335 |REGI[800Eh] BitBLT Source Start Address Register 1 335
REG[8010h] BitBLT Destination Start Address Register 0 336 |REG[8012h] BitBLT Destination Start Address Register 1 336
REG[8014h] BitBLT Memory Address Offset Register 336 |REG[8018h] BitBLT Width Register 336
REG[801Ch] BitBLT Height Register 337 |REGI[8020h] BitBLT Background Color Register 337
REG[8024h] BitBLT Foreground Color Register 337 |REG[8030h] BitBLT Interrupt Status Register 337
REG[8032h] BitBLT Interrupt Control Register 338 |REG[10000h] 2D BitBLT Data Memory Mapped Region Register 338
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10.3 Register Restrictions

All reserved bits must be set to 0 unless otherwise specified. Writing a value to a reserved
bit may produce undefined results. Bits marked as n/a have no hardware effect.

Some registers are only accessible when certain conditions exist. Any attempts to
read/write in-accessible registers are invalid. The following restrictions apply.

REG[0000h] through REG[0018h] and REG[0300h] through REG[030Eh] are always
accessible.

REG[0000h] through REG[0018h] and REG[0300h] through REG[030Eh] are not reset
by a Software Reset.

When power save mode is enabled (REG[0014h] bit 0 = 1), REG[0030h] through
REG[0AOEh] except REG[0300h] through REG[030Eh] are not accessible.

When the JPEG Codec is disabled (REG[0980h] bit 0 = 0), REG[1000h] through
REG[17A2h] are not accessible.

When the SD Memory Card Interface is disabled (REG[6000h] bit 0 = 0), REG[6100h]
through REG[613Eh] are not accessible.
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10.4 Register Description

10.4.1 System Configuration Registers

REG[0000h] Product Information Register
Default = 8070h Read Only
Display Buffer Size bits 7-0
15 | 14 | 13 | 12 | 11 | 10 9 | 8
Product Code bits 5-0 Revision Code bits 1-0
7 | 6 | 5 | 4 | 3 | 2 1 | 0
bits 15-8 Display Buffer Size bits [7:0] (Read Only)

These bits indicate the size of the SRAM display buffer measured in 4K byte increments.
The S1D13719 display buffer is 512K bytes and these bits return a value of 128 (80h).

REG[0000h] bits 15-8 = display buffer size + 4K bytes
= 512K bytes + 4K bytes

=128 (80h)
bits 7-2 Product Code bits [5:0] (Read Only)
These bits indicate the product code. The product code for the SID13719 is 011100b
(1Ch).
bits 1-0 Revision Code bits [1:0] (Read Only)

These bits indicate the revision code. The revision code is 00b.

REG[0002h] Configuration Pins Status Register
Default = 0000h Read Only
n/a
15 14 13 12 11 10 9 8
CNF[7:0] Status
7 6 | 5 | 4 | 3 | 2 | 1 | 0
bits 7-0 CNEF[7:0] Status (Read Only)

These status bits return the status of the configuration pins CNF[7:0]. CNF[7:0] are
latched at the rising edge of RESET#. For a functional description of each configuration
bit (CNF[7:0]), see Section 5.3, “Summary of Configuration Options”.
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Default = 0000h

REG[0004h] SD Memory Card Interface Enable Register

Read/Write

n/a

15 14 | 13 | 12 11 10 9 8
SD Memory Card a5 AB[18:3] a5
Interface Enable Pull-down Control
7 6 | 5 | 4 3 2 1 0
bit 7 SD Memory Card Interface Enable
When this bit = 0, the SD memory card interface is disabled.
When this bit = 1, the SD memory card interface is enabled. GPIO[19-11] pins are
assigned for the card interface.
bit 3 ABJ18:3] Pull-down Control

This bit controls the pull-down resistance for the AB[18:3] pins when the indirect inter-
face is selected. When the direct interface is selected, this bit has no effect and the pull-

down resistance is disabled.

When this bit = 0, the pull-down resistance is enabled (default).

When this bit = 1, the pull-down resistance is disabled.

REG[0006h] Bus Timeout Setting Register
Default = 0000h Read/Write
n/a 'l;ii(:r?ingciiilrng Reserved
15 | 14 | 13 | 13 | 11 10 9 8
Bus Timeout Bus Timeout Bus Timeout
ol et
7 | 6 | 5 | 4 | 3 2 1 0
bit 9 Host I/F Setup Timing Control
When this bit = 0, the setup timing of read mode is 5ns (default).
When this bit = 1, the setup timing of read mode is Ons.
bit 8 Reserved.
The default value for this bit is 0.
bit 2 Bus Timeout Reset Interrupt Status (Read Only).
This is the status bit for the bus timeout reset function. Bus timeout reset occurs when the
WAITH# signal is active for 2 or 3 cycles.
This is the status bit for the bus timeout function.
When this bit = 0, a bus timeout has not occurred.
When this bit = 1, a bus timeout has occurred.
This flag is cleared by the Bus Timeout Reset Interrupt Disable bit (REG[0006h] bit 0).
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bit 1 Bus Timeout Reset Disable
This bit controls the Bus Timeout Reset function of the SID13719. If a bus timeout
occurs, the Bus Timeout Reset Interrupt Status is set (REG[0006h] bit 2) and the chip is
reset.
When this bit = 0, the bus timeout reset function is enabled (default).
When this bit = 1, the bus timeout reset function is disabled.
Note
When the internal PLL is disabled (REG[0012h] bit 0 = 1), the Bus Timeout function
must be disabled (REG[0006h] bit 1 = 1).
bit 0 Bus Timeout Reset Interrupt Disable
This bit controls the bus timeout reset interrupt and is used to clear the Bus Timeout Reset
Interrupt Status (REG[0006h] bit 2).
When this bit = 0, the Bus Timeout Interrupt is enabled (default).
When this bit = 1, the Bus Timeout Interrupt is disabled.
When this bit is written as 1, the Bus Timeout Flag (REG[0006h] bit 2) is cleared.
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10.4.2 Clock Setting Registers

REG[000Eh] PLL Setting Register 0

Default = 1BE8h Read/Write
N-Counter bits 3-0 L-Counter bits 9-6
15 | 14 | 13 | 12 11 | 10 9 | 8
L-Counter bits 5-0 V-Divider bits 1-0
7 | 6 | 5 | 4 3 | 2 1 | 0
Note

Before setting this register, power save mode must be enabled (REG[0014h] bit 0 = 1)
and the PLL must be disabled (REG[0012h] bit 0 = 1). For more information, see Figure
11-1: “Power-On/Power-Off Sequence,” on page 339 or Figure 11-2: “Power Modes,”

on page 340.
bits 15-12 N-Counter bits [3:0]
bits 11-2 L-Counter bits [9:0]

These bits are used together to configure the PLL Output (in MHz) and must be set

according to the following formula.

PLL Output

Where:

= (N-Counter +1) x (L-Counter +1) x CLKI
=NN x LL x CLKI

PLL Output is the desired PLL output frequency in MHz (55MHz max)
N-Counter is the value in bits 15-12
L-Counter is the value in bits 11-2

CLKI is the PLL reference frequency (should always be 32.768kHz)

Table 10-3: PLL Setting Example

Target Freq. (MHz) | NN LL NN x LL REG[000Eh] | POUT (MHz)
40 4 305 1220 34C0h 39.98
45 6 229 1374 5390h 45.02
48.76 16 93 1488 F194h 48.76
50 15 122 1830 E1E4h 49.97
54 16 103 1648 F198h 54.00
55 2 839 1678 1D18h 54.98
Note

To optimize power consumption, use the largest NN value possible.
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bits 1-0 V-Divider bits [1:0]
These bits are used to fine tune the PLL output jitter. The V-Divider bits represent a value
as shown in the following table. The V-Divider bits must be set such that the following
formula is valid.
100MHz < PLL Output x V-Divider < 410MHz

Table 10-4: V-Divider

REG[000Eh] bits 1-0 V-Divider
00 see note
01 2
10 4
11 8
Where:

PLL Output in MHz (55MHz max) generated by bits 15-12 (N-Counter) and
bits 11-2 (L-Counter)
V-Divide is the value from Table 10-4:

Note
Setting the V-Divider value to 00 provides the lowest possible power consumption, but
the most jitter. Specific system design requirements should be considered to achieve the
optimal setting.
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REG[0010h] PLL Setting Register 1
Default = 0000h Read/Write
VCO Kv Set bits 3-0 n/a
15 | 14 | 13 | 12 11 | 10 | 9 | 8
n/a
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
Note

Before setting this register, power save mode must be enabled (REG[0014h] bit 0 = 1)
and the PLL must be disabled (REG[0012h] bit 0 = 1). For more information, see Figure
11-1: “Power-On/Power-Off Sequence,” on page 339 or Figure 11-2: “Power Modes,”
on page 340.

bits 15-12 VCO Kv Set bits [3:0]
These bits are used to fine tune the PLL output jitter. These bits should be set as follows.
If 100MHz < (PLL Output x V-Divider) < 200MHz, set these bits to 0010.
If 200MHz < (PLL Output x V-Divider) < 300MHz, set these bits to 0101.
If 300MHz < (PLL Output x V-Divider) < 410MHz, set these bits to 0111.
All other non-zero values for these bits are reserved.

Where:
PLL Output is the desired PLL output frequency in MHz and is generated using
REG[000Eh] bits 15-12 and REG[000Eh] bits 11-2
V-Divide is the value from Table 10-4: and is controlled by REG[000Eh] bits 1-0

Note
Setting the value of these bits to 0000b provides the lowest possible power consump-
tion, but the most jitter. Specific system design requirements should be considered to
achieve the optimal setting.
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REG[0012h] PLL Setting Register 2

Default = 0001h Read/Write
n/a
15 | 14 | 13 | 12 | 11 10 9 8
n/a Reserved Reserved PLL Disable
7 | 6 | 5 | 4 | 3 2 1 0

bit 2

bit 1

bit 0

Note
For more information on the PLL and clock structure, see Section 9, “Clocks”.

Reserved.
The default value for this bit is 0.

Reserved.
The default value for this bit is 0.

PLL Disable

This bit controls the internal PLL. The PLL must be configured using PLL Setting Regis-
ter 0 (REG[000Eh]) and PLL Setting Register 1 (REG[0010h]) before enabling this bit.
When this bit = 0, the PLL is enabled. When this option is selected, the PLL output is the
source for the system clock divider.

When this bit = 1, the PLL is disabled (default). When this option is selected, the external
clock, CLKI, is the source for the system clock divider.

Note
There may be up to a 100ms delay before the PLL output becomes stable. The
S1D13719 must not be accessed during this time.
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REG[0014h] Miscellaneous Configuration Register
Default = 04D1h Read/Write
15 14 13 12 11 10 9 8
B |
WNeESaus | MemopPowe | me | Pllupdom | eSS | Resones | Resoned | PoerSae ode
7 6 5 4 3 2 1 0
bit 15 Reserved
The default value for this bit is 0.
bit 14 Parallel Bypass Pull-down Control
This bit controls the pull-down resistance for the FPDAT[17:0] pins when they are config-
ured as inputs during Parallel Bypass mode (see REG[0014h] bit 13). When the
FPDAT[17:0] pins are configured as outputs, this bit has no effect and the pull-down resis-
tance is disabled.
When this bit = 0, the pull-down resistance is disabled (default).
When this bit = 1, the pull-down resistance is enabled.
Note
When LCD Bypass Mode is enabled (REG[0014h] bit 12 = 1), the DB[15:0] inputs must
not be left floating or Hi-Z.
bit 13 Parallel Bypass Direction Control
When Parallel Bypass mode is enabled, the FPDAT[17:0] pins may be configured as
inputs or outputs as controlled by this bit.
When this bit = 0, the pins are configured as outputs (default).
When this bit = 1, the pins are configured as inputs.
bit 12 LCD Bypass Enable
This bit controls LCD Bypass mode. All LCD Bypass settings should be configured
before enabling LCD Bypass mode.
When this bit = 0, LCD Bypass mode is disabled (default).
When this bit = 1, LCD Bypass mode is enabled.
Note
This bit must not be enabled if the LCD interface is busy (REG[0038h] = 1).
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bits 11-8

LCD Bypass Mode Select bits [3:0]1
These bits select the LCD Bypass Mode as follows.

Table 10-5: LCD Bypass Mode Selection

REG[0014h] bits 11-8 | Bypass Mode LCD Panel Interface Data Terminal
0000b F LCD2 Parallel FPDAT[15:0]
0001b G LCD2 Parallel FPDAT[17:0]
0010b C LCD1 Parallel FPDAT[15:0]
0011b D LCD1 Parallel FPDAT[17:0]
0100b (default) A LCD2 Serial FSO
0101b Reserved
0110b B |  LcDt |  Serial | FSO
0111b - 1000b Reserved
1001b H | LCD2 | Parallel | FPDAT[17:10], FPDAT[8:1]
1010b Reserved
1011b E | LCD1 | Parallel | FPDAT[17:10], FPDAT[8:1]
1100b - 1111b Reserved

bit 7

bit 6

bit 4

Vertical Non-Display Period Status (Read Only)

If an RGB interface panel is selected for LCD1 (Mode 1/Mode 4, see REG[0032h] bits 1-
0), this status bit indicates whether the panel is in a Vertical Non-Display Period. This bit
has no effect when Mode 2 or Mode 3 is selected.

When this bit = 0, the LCD panel output is in a Vertical Display Period.

When this bit = 1, the LCD panel output is in a Vertical Non-Display Period.

Memory Power Save Status (Read Only)

This bit indicates the status of the memory controller and must be checked before enabling
Power Save Mode (REG[0014h] bit 0) or disabling the PLL (REG[0012h] bit 0). For fur-

ther information on using this bit, see Figure 7-4: “Power-On Sequence,” on page 59 and

Figure 7-5: “Power-Off Sequence,” on page 59.

When this bit = 0, the memory controller is powered up.

When this bit = 1, the memory controller is idling and the system clock source can be dis-
abled.

Bypass Input Pull-up/down Control

This bit controls the active pull-up/pull-down resistors on the host serial/parallel input
pins (SCS#, SCLK, SA0, SI). When the serial/parallel input port is unused (Hi-Z), set this
bit to 1.

When this bit = 0, the pull-up/pull-down resistors are inactive.

When this bit = 1, the pull-up/pull-down resistors are active and the pins are affected as
follows (default).

Table 10-6: Serial/Parallel Pull-up/Pull-down Resistors

Pin Type
SCS# Pull-up
SCLK Pull-down

SA0 Pull-down

Sl Pull-down
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bit 3 Parallel Bypass Chip Select Mode
This bit controls the chip select mode used when Parallel Bypass mode is enabled.

Table 10-7: Parallel Bypass Chip Select Mode

REG[0014h] bit 3 Chip Select Mode SCS# Function CS# Function
0 SCS# Mode LCD Parallel Bypass Memory/Register
1 input Memory/Register
1 CS# Mod
S# Mode 0 input LCD Parallel Bypass
bit 2 Reserved
The default value of this bit is 0.
bit 1 Reserved
The default value of this bit is 0.
bit 0 Power Save Mode Enable

This bit controls the state of the software initiated power save mode. When power save
mode is disabled, the SID13719 is operating normally. When power save mode is
enabled, the S1ID13719 is in a power efficient state. For more information on the
S1D13719 condition during Power Save Mode, see Section 11, “Power Save Modes”.
When this bit = 0, power save mode is disabled.

When this bit = 1, power save mode is enabled (default).

Note
Before enabling power save mode, the Display Output Port must be turned off
(REG[0202h] bits 12-10 = 000b) and the Memory Controller Idle Status bit
(REG[0014h] bit 6) must return a 1.
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REG[0016h] Software Reset Register
Default = not applicable Write Only
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 are reset to their default values. A
software reset via this register does not clear the display buffer. For further information
on software reset, see Section 11.1.2, “Reset”.

REG[0018h] System Clock Setting Register
Default = 0000h Read/Write
n/a
15 | 14 | 13 | 12 | 11 | 10 9 | 8
n/a System Clock Divide Select bits 1-0
7 | 6 | 5 | 4 | 3 | 2 1 | 0

bits 1-0

System Clock Divide Select bits [1:0]

These bits determine the divide ratio for the system clock. The source is selectable, using
REG[0012h] bit 0, between either the PLL output (see REG[000Eh]-REG[0012h]) or an
external clock source (CLKI).

Table 10-8: System Clock Divide Ratio Selection

REG[0018h] bits 1-0 System Clock Divide Ratio
00b 1:1
01b 21
10b 3:1
11b 4:1

Note
For more information on clocks, see Section 9, “Clocks”.
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10.4.3 Indirect Interface Registers

These registers are used for the Indirect Interface modes only. The indirect interface is
selected at RESET# using the configuration bits CNF[4:2] (see Table 5-2: “Summary of
Power-On/Reset Options,” on page 41).

REG[0020h] Indirect Interface Memory Rectangular Address Offset Register
Default = 0000h Read/Write
v Indirect Interface Memory Rectangular Address Offset
bits 10-8
15 | 14 | 13 | 12 | 11 10 | 9 8
Indirect Interface Memory Rectangular Address Offset bits 7-1 n/a
7 | 6 | 5 | 4 | 3 | 2 | 1 0
bits 10-1 Indirect Interface Memory Rectangular Address Offset bits [10:1]

These bits are used for Indirect Interface modes only.
These bits determine the memory address offset for the indirect interface when rectangular
memory address mode is selected (REG[0024h] bit 15 =1).

REG[0020h] bits 10-1 = Memory Rectangular Address Offset - 1 word

REG[0022h] Indirect Interface Memory Address Register 0

Default = 0000h Read/Write
Indirect Interface Memory Address bits 15-8
15 | 14 | 13 | 12 | 11 | 10 | 9 8
) . Indirect Interface
Indirect Interface Memory Address bits 7-1 Read/Write Cycle
7 | 6 | 5 | 4 | 3 | 2 | 1 0

REG[0024h] Indirect Interface Memory Address Register 1

Default = 0000h Read/Write
Memory Address v
Mode
15 14 | 13 | 12 | 11 10 | 9 | 8
n/a Indirect Interface Memory Address bits 18-16
7 | 6 | 5 | 4 | 3 2 | 1 | 0

REG[0024h] bits 2-0

REG[0022h] bits 15-1 Indirect Interface Memory Address bits [18:1]
These bits are used for Indirect Interface modes only.
These bits determine the memory start address for each memory access. After a completed
memory access, this register is incremented automatically.

Note
Please set REG[0022h] after setting REG[0024h].

REG[0022h] bit 0 Indirect Interface Read/Write Cycle
This bit is used for Indirect Interface modes only.
This bit determines whether a memory read or write operation takes place.
When this bit = 0, a write operation takes place (default).
When this bit = 1, a read operation takes place.
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REG[0024h] bit 15

Memory Address Mode

This bit is used for Indirect Interface modes only.

This bit selects the memory address mode used for the indirect interface.
When this bit = 0, linear memory address mode is selected (default).
When this bit = 1, rectangular memory address mode is selected.

REG[0026h] Indirect Interface Memory Rectangular Width Register
Default = 0000h Read/Write
n/a Indirect Interface Memory Rectangular Width bits 10-8
15 | 14 | 13 | 12 | 11 10 | 9 8
Indirect Interface Memory Rectangular Width bits 7-1 n/a
7 | 6 | 5 | 4 | 3 | 2 | 1 0
bits 10-1 Indirect Interface Memory Rectangular Width bits [10:1]

These bits are used for Indirect Interface modes only.
These bits determine the memory rectangular width for the indirect interface when rectan-
gular memory address mode is selected (REG[0024h] bit 15 =1).

REG[0026h] bits 10-1 = Memory Rectangular Width - 1 word

REG[0028h] Indirect Interface Memory Access Port Register
Default = not applicable Read/Write
Indirect Interface Memory Access Port bits 15-8
15 | 14 | 13 | 12 | 11 | 10 | 9 | 8
Indirect Interface Memory Access Port bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
bits 15-0 Indirect Interface Memory Access Port bits [15:0]
This register is used for Indirect Interface modes only.
These bits are the memory read/write port for the Indirect Interface.
REG[002Ch] Indirect Interface JPEG Status Register
Default = 0000h Write Only
. JPEG LB
Reserved étlfzfgl-c?ei:\:‘(:\(j\ll\g) Reserved Trg?:;?izv?lgf;er Reserved
15 14 13 12 1 10 9 | 8
JPEG FIFO JPEG FIFO
Reserved Receive Buffer Reserved Transmit Buffer Reserved
Clear (WO) Clear (WO)
7 6 5 4 3 2 1 | 0
Note
This register is used for Indirect Interface modes only and must not be accessed when
using Direct Interface modes.
bit 15 Reserved

The default value of this bit is 0.
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bit 14

bits 13-11

bit 10

bits 9-7

bit 6

bits 5-3

bit 2

bits 1-0

JPEG Line Buffer Receive Buffer Clear (Write Only)

This bit clears the receive buffer portion of the JPEG Line Buffer. The buffer should be
cleared before starting the JPEG operation because when a JPEG Line Buffer read error
occurs corrupted data may remain in the buffer. See REG[0A20h] and REG[0A22h] for
information on the JPEG Line Buffer Error Interrupts.

Writing a 0 to this bit has no hardware effect.

Writing a 1 to this bit clears the receive buffer.

Reserved
The default value for these bits is 0.

JPEG Line Buffer Transmit Buffer Clear (Write Only)

This bit clears the transmit buffer portion of the JPEG Line Buffer. The buffer should be
cleared before starting the JPEG operation because when a JPEG Line Buffer write error
occurs corrupted data may remain in the buffer. See REG[0A20h] and REG[0A22h] for

information on the JPEG Line Buffer Error Interrupts.

Writing a 0 to this bit has no hardware effect.

Writing a 1 to this bit clears the transmit buffer.

Reserved
The default value for these bits is 0.

JPEG FIFO Receive Buffer Clear (Write Only)

This bit clears the receive buffer portion of the JPEG FIFO. The buffer should be cleared
before starting the JPEG operation because when a JPEG FIFO read error occurs cor-
rupted data may remain in the buffer. See REG[0A20h] and REG[0A22h] for information
on the JPEG FIFO Error Interrupts.

Writing a 0 to this bit has no hardware effect.

Writing a 1 to this bit clears the receive buffer.

Reserved
The default value for these bits is 0.

JPEG FIFO Transmit Buffer Clear (Write Only)

This bit clears the transmit buffer portion of the JPEG FIFO. The bufter should be cleared
before starting the JPEG operation because when a JPEG FIFO write error occurs cor-
rupted data may remain in the buffer. See REG[0A20h] and REG[0A22h] for information
on the JPEG FIFO Error Interrupts.

Writing a 0 to this bit has no hardware effect.

Writing a 1 to this bit clears the transmit buffer.

Reserved
The default value for these bits is 0.
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10.4.4 LCD Panel Interface Generic Setting Register

REG[0030h] LCD Interface Clock Setting Register
Default = 0000h Read/Write
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 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 system clock (see Figure 9-1: “Clock Diagram,” on page 115). f LCD1 or LCD2 is
not a serial interface type LCD panel (REG[0032h] bits 1-0) or if Serial Port Bypass is

enabled (REG[0032h] bit 8 = 1), these bits are ignored.

Table 10-9: Serial Clock Divide Ratio Selection

REG[0030h] bits 10-8 Serial Clock Divide Ratio
000b 2:1
001b 4:1
010b 6:1
011b 8:1
100b 10:1
101b 12:1
110b 14:1
111b 16:1
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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 the system clock (see Figure 9-1: “Clock Diagram,” on page 115). When LCD1 is an
RGB type panel (REG[0032h] bits 1-0 = 00b or 01b), the pixel clock is the same as the
shift clock. When LCD1 or LCD?2 is a parallel interface type panel (REG[0032h] bits 1-0
= 10b or 11b), the pixel clock is used for the parallel data output timing clock.

Table 10-10: Pixel Clock Divide Selection

REG[0030h] bits 4-0 Pixel Clock Divide Ratio
00000b 2:1 (see Note)
00001b 4:1
00010b 6:1
00011b 8:1
00100b 10:1
00101b 12:1
00110b 14:1
00111b 16:1
01000b 18:1
01001b 20:1
01010b 22:1
01011b 24:1
01100b 26:1
01101b 28:1
01110b 30:1
01111b 32:1
10000b 34:1
10001b 36:1
10010b 38:1
10011b 40:1
10100b 42:1
10101b 44:1
10110b 46:1
10111b 48:1

11000b - 11111b Reserved
Note

SwivelView should not be used when the 2:1 Pixel Clock Divide Ratio is used
(REG[0202h] bits 5-4 = 00b and bits 1-0 = 00b).
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REG[0032h] LCD Interface Configuration Register

Default = 0000h Read/Write
RGB Panel Type bits 5-0 DROY Polarity | FPCST# Polarity
15 14 | 13 | 12 11 | 10 9 8
FPoHET olarity RGB Interface Panel Data Bus Width bits 2-0 na Panel Inferface
7 6 | 5 | 4 3 | 2 1 | 0
bits 15-10 RGB Panel Type bits [5:0]
When the panel interface for LCD1 is RGB (REG[0032h] bits 1-0 = 00b), these bits deter-
mine the RGB panel type. When LCD1 is not an RGB interface (REG[0032h] bits 1-0 =
10b or 11b), these bit are ignored.
Table 10-11: RGB Panel Type Selection
REG[0032h] bits 15-10 RGB Panel Type (LCD1)
000000b Generic TFT, ND-TFD
000001b HR-TFT
000010b Casio TFT
000011b TFT Type 2
000100b TFT Type 3
000101b - 101111b Reserved
110000b a-TFT
110001b - 111111b Reserved
bit 9 DRDY Polarity Select
This bit sets the active polarity of the data ready signal for RGB type panels.
When this bit = 0, DRDY is active high.
When this bit = 1, DRDY is active low.
bit 8 FPCS1# Polarity Select
This bit sets the active polarity of the LCD1 interface chip select for parallel and serial
type panels.
When this bit = 0, FPCS1# is active low.
When this bit = 1, FPCS1# is active high.
bit 7 FPSHIFT Polarity Select
This bit sets the polarity of the shift clock for RGB type panels (inverts FPSHIFT).
When this bit = 0, all panel interface signals change at the rising edge of FPSHIFT.
When this bit = 1, all panel interface signals change at the falling edge of FPSHIFT.
bits 6-4 RGB Interface Panel Data Bus Width bits [2:0]

These bits only have an effect when a RGB interface panel is selected (REG[0032h] bits
1-0 = 00b or 01b). These bits determine the RGB Interface Panel Data Bus size. Unused
FPDAT][17:0] pins are forced low and unused GPIO[9:4] pins are used as GPIOs.

Table 10-12: RGB Interface Panel Data Bus Width Selection

REG[0032h] bits 6-4 RGB Interface Panel Data Bus Width (LCD1)
000b 9-bit
001b 12-bit
010b 16-bit
011b 18-bit
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Table 10-12: RGB Interface Panel Data Bus Width Selection

100b 24-bit
101b - 111b Reserved
bits 1-0 Panel Interface bits [1:0]
These bits determine the LCD1 and LCD?2 interface types.
Table 10-13: Panel Interface Selection
REG[0032h] bits 1-0 Mode LCD1 Panel Interface LCD2 Panel Interface
Serial Interface
00b 1 RGB Interface (RAM integrated)
Parallel Interface
01b 4 RGB Interface (RAM integrated)
10b 2 Parallel Interface Serial Interface
(RAM integrated) (RAM integrated)
11b 3 Parallel Interface Parallel Interface
(RAM integrated) (RAM integrated)
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REG[0034h] LCD Interface Command Register
Default = 0000h Read/Write
LCD Interface Command Register bits 15-8
15 | 14 | 13 | 12 | 11 | 10 | 9 | 8
LCD Interface Command Register bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
bits 15-0 LCD Interface Command 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 command register for the LCD1/LCD2
parallel/serial interfaces. For 8-bit parallel or serial interfaces, only the lower byte is used.
When the LCD interface is busy (REG[0038h] bit 0 = 1), this register must not be written.
When the LCD interface is not busy (REG[0038h] bit 0 = 0), the command transfer starts
when this register is written. When the command transfer starts, the FPAO pin is driven
low or high depending on the state of the P/C Polarity Invert Enable bit (REG[003Ch] bit
7).

Note
If the LCD1 serial data type is set to uWIRE (REG[0054h] bits 7-5 = 10xb) , the upper
byte of REG[0034h] is used for A[7:0] and the lower byte is used for D[7:0].

REG[0036h] LCD Interface Parameter Register
Default = 0000h Read/Write
LCD Interface Parameter Register bits 15-8
15 | 14 | 13 | 12 | 11 | 10 | 9 | 8
LCD Interface Parameter Register 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/LCD2
parallel/serial interfaces. For 8-bit parallel or serial interfaces, only the lower byte is used.
When the LCD interface is busy (REG[0038h] bit 0 = 1), this register must not be written.
When the LCD interface is not busy (REG[0038h] bit 0 = 0), data transfer starts when this
register is written. When the data transfer starts, the FPAO pin is driven high or low
depending on the state of the P/C Polarity Invert Enable bit (REG[003Ch] bit 7).

Note
If the LCD1 serial data type is set to uWIRE (REG[0054h] bits 7-5 = 10xb) , the upper
byte of REG[0034h] is used for A[7:0] and the lower byte is used for D[7:0].
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REG[0038h] LCD Interface Status Register
Default = 0000h Read Only

15 | 14 | 13 | 12 | 11 | 10 | 9 8

LCD Interface
Status

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

n/a

bit 0 LCD Interface Status (Read Only)
This bit indicates the status of the LCD1 or LCD2 serial/parallel interface.
When this bit = 0, the LCD1 or LCD?2 serial/parallel interface is not busy (or ready).
When this bit = 1, the LCD1 or LCD2 serial/parallel interface is busy.

REG[003Ah] LCD Interface Frame Transfer Register
Default = 0000h Read/Write
n/a

15 | 14 | 13 | 12 | 11 | 10 | 9 8
LCD Interface
n/a Frame Transfer

Trigger
7 | 6 | 5 | 4 | 3 | 2 | 1 0
bit 0 LCD Interface Frame Transfer Trigger

This bit is only for parallel/serial interface panels on LCD1 or 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[0038h] bit 0 = 1), 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[0038h] bit 0 = 0),
1 frame of data is transferred to the LCD interface. When the data transfer is finished, this
bit is cleared automatically.

Note
When LCD Interface Auto Transfer is enabled (REG[003Ch] bit 0 = 1), this bit remains
high (1).
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REG[003Ch] LCD Interface Transfer Setting Register
Default = 0000h Read/Write
n/a Reserved
15 13 | 12 | 11 10 9 8
P/C Pglr.]a:kt))llelnven v L(i'I:IrDaIrr;]tzr_frarZi 3::0
Enable
7 | 5 | 4 | 3 | 2 1 0
bits 9-8 Reserved
The default value for these bits is 0.
bit 7 Parameter/Command Polarity Invert Enable
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 (REG[0034h]) or LCD
Interface Parameter (REG[0036h]) transfer, FPAO is driven high or low based on the set-
ting of this bit. When LCD1 is a ND-TFD 9-bit panel (REG[0054h] bits 7-5 = 001b) or
LCD?2 is a 9-bit serial panel (REG[005Ch] bit 5 = 1), this bit determines the MSB of the 9-
bit data on FPSO.
Table 10-14: Parameter/Command Invert Setting
. FPAO Signal Output
REG[003Ch] bit 7 Command Parameter
0 Low High
1 High Low
bit 0 LCD Interface Auto Frame Transfer Enable

This bit is only for parallel/serial interface panels on LCD1 or LCD2 and has no
effect for RGB type panels. This bit controls the automatic frame transfer of one frame of
display memory to the LCD interface. The frame transfer is triggered and synchronized by
the camera interface vertical sync signal (CM1VREF or CM2VREF). All camera input
signals are required to trigger the frame transfer.

When this bit = 0, auto frame transfer is disabled.

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

When this bit = 1, the LCD Interface Status bit (REG[0038h] bit 0) is always busy. When
busy, command/parameter and frame transfers cannot be sent manually. This bit should be
disabled before camera input is disabled.

Note
While auto transfer is enabled, the following condition must be met or no frame trans-
fers will take place.

1 Frame transfer cycle (time) < 1 CMVREEF period (time)

Note
While auto transfer is enabled, do not vary the PCLK and
CMICLKOUT/CM2CLKOUT frequencies
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10.4.5 LCD1 Setting Register

Default = 0001h

REG[0040h] LCD1 Horizontal Total Register

Read/Write

15

14

n/a
| 13 | 12 | 11 |

7

LCD1 Horizontal Total bits 6-0
| 5 | 4 | 3 |

bits 9-7

bits 6-0

LCD1 Horizontal Total bits [6:0]

These bits are for RGB Interface panels only (REG[0032h] bits 1-0 = 00b or 01b) and
have no effect when a serial or parallel interface panel is selected. These bits specify
the LCD1 Horizontal Total period, 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. These bits must not be set to 0.

REG[0040h] bits 6-0 = (Horizontal Total in pixels + 8) - 1

Note

This register must be programmed such that the following formula is valid.

HT > HDP + HNDP
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REG[0042h] LCD1 Horizontal Display Period Register
Default = 0000h Read/Write
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 LCD1 Horizontal Display Period, in 2 pixel resolution. The Hori-
zontal Display Period must be less than the Horizontal Total to allow for a sufficient Hori-
zontal Non-Display Period.

REG[0042h] bits 8-0 = (Horizontal Display Period in pixels + 2) - 1

Note
For Parallel interface panels (see REG[0032h] bits 1-0), the following formula must be
valid.
HDP x VDP > 40 pixels.
REG[0044h] LCD1 Horizontal Display Period Start Position Register
Default = 0000h Read/Write
n/a LCD1 HDP bits 9-8
15 | 14 | 13 | 12 | 11 | 10 9 | 8
LCD1 Horizontal Display Period bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
bits 9-0 LCD1 Horizontal Display Period Start Position bits [9:0]

These bits are for RGB Interface panels only (REG[0032h] bits 1-0 = 00b or 01b) and
have no effect when a serial or parallel interface panel is selected. These bits specify
the LCD1 Horizontal Display Period Start Position in 1 pixel resolution.

REG[0044h] bits 9-0 = Horizontal Display Period Start Position in pixels - 9
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REG[0046h] LCD1 FPLINE Register
Default = 0000h Read/Write
n/a
15 14 | 13 | 12 | 11 | 10 | 9 | 8
FPLINE Polarity FPLINE Pulse Width bits 6-0
7 6 | 5 | 4 | 3 | 2 | 1 | 0
bit 7 FPLINE Pulse Polarity

This bit is for RGB Interface panels only (REG[0032h] bits 1-0 = 00b or 01b) and has
no effect when a serial or parallel interface panel is selected. This bit selects the polar-
ity of the horizontal sync signal (FPLINE).

When this bit = 0, the horizontal sync signal (FPLINE) is active low.

When this bit = 1, the horizontal sync signal (FPLINE) is active high.

Note
This bit does have an effect in Mode 1 LCD 2 configuration.

bits 6-0 FPLINE Pulse Width bits [6:0]
These bits are for RGB Interface panels only (REG[0032h] bits 1-0 = 00b or 01b) and
have no effect when a serial or parallel interface panel is selected. These bits specify
the width of the horizontal sync signal (FPLINE), in 1 pixel resolution.
REG[0046h] bits 6-0 = FPLINE Pulse Width in pixels - 1

REG[0048h] LCD1 FPLINE Pulse Position Register

Default = 0000h Read/Write
n/a FPLINE Pulse Position bits 9-8
15 | 14 | 13 | 12 | 11 | 10 9 | 8
FPLINE Pulse Position bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
bits 9-0 FPLINE Pulse Position bits [9:0]

These bits are for RGB Interface panels only (REG[0032h] bits 1-0 = 00b or 01b) and
have no effect when a serial or parallel interface panel is selected. These bits specify
the position of the FPLINE pulse.

REG[0048h] bits 9-0 = FPFRAME edge to FPLINE edge in pixels - 1
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REG[004Ah] LCD1 Vertical Total Register
Default = 0000h Read/Write
n/a LCD1 Vertical Total bits 9-8
15 | 14 | 13 | 12 | 11 | 10 9 | 8
LCD1 Vertical Total bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
bits 9-0 LCD1 Vertical Total bits [9:0]

These bits are for RGB Interface panels only (REG[0032h] bits 1-0 = 00b or 01b) and
have no effect when a serial or parallel interface panel is selected. These bits specify
the LCD1 Vertical Total period, 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[004Ah] bits 9-0 = Vertical Total in lines - 1
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REG[004Ch] LCD1 Vertical Display Period Register
Default = 0000h Read/Write
n/a Vertical Display Period bits 9-8
15 | 14 | 13 | 12 | 11 | 10 9 | 8
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 LCD1 Vertical Display period, 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[004Ch] bits 9-0 = Vertical Display Period in lines - 1

Note
For Parallel interface panels (see REG[0032h] bits 1-0), the following formula must be
valid.
HDP x VDP > 40 pixels
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REG[004Eh] LCD1 Vertical Display Period Start Position Register
Default = 0000h Read/Write
/ Vertical Display Period Start Position
na bits 9-8
15 | 14 | 13 | 12 | 11 | 10 9 | 8
Vertical Display Period Start Position bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
bits 9-0 LCDI1 Vertical Display Period Start Position bits [9:0]

These bits are for RGB Interface panels only (REG[0032h] bits 1-0 = 00b or 01b) and
have no effect when a serial or parallel interface panel is selected. These bits specify
the LCD1 Vertical Display Period Start Position in 1 line resolution.

REG[0050h] LCD1 FPFRAME Register
Default = 0000h Read/Write
n/a
15 14 | 13 | 12 11 10 | 9 | 8
F';EE':L\SE n/a Reserved FPFRAME Pulse Width bits 2-0
7 6 | 5 | 4 3 2 | 1 | 0
bit 7 FPFRAME Pulse Polarity

This bit is for RGB Interface panels only (REG[0032h] bits 1-0 = 00b or 01b) and has
no effect when a serial or parallel interface panel is selected. This bit selects the polar-
ity of the vertical sync signal (FPFRAME).

When this bit = 0, the vertical sync signal (FPFRAME) is active low.

When this bit = 1, the vertical sync signal (FPFRAME) is active high.

Note
This bit does have an effect in Mode 1 LCD 2 configuration.

bits 3 Reserved
The default value for these bits is 0.
bits 2-0 FPFRAME Pulse Width bits [2:0]

These bits are for RGB Interface panels only (REG[0032h] bits 1-0 = 00b or 01b) and
have no effect when a serial or parallel interface panel is selected. These bits specify
the width of the panel vertical sync signal (FPFRAME), in 1 line resolution.

REG[0050h] bits 2-0 = FPFRAME Pulse Width in lines - 1

REG[0052h] LCD1 FPFRAME Pulse Position Register
Default = 0000h Read/Write
n/a FPFRAME Pulse Position bits 9-8
15 | 14 | 13 | 12 | 11 | 10 9 | 8
FPFRAME Pulse Position bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
bits 9-0 FPFRAME Pulse Position bits [9:0]

These bits are for RGB Interface panels only (REG[0032h] bits 1-0 = 00b or 01b) and
have no effect when a serial or parallel interface panel is selected. These bits specify
the start position of the FPFRAME signal, in 1 line resolution.
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REG[0054h] LCD1 Serial Interface Setting Register
Default = 0001h

Read/Write

15 |

14

| 13

n/a

12

10

9

SPI Data Bus
Width

8

LCD1 Serial Data Type bits 2-0

LCD1 Serial Data

n/a

LCD1 Serial Clock

LCD1 Serial Clock

Direction Phase Polarity
7 | 6 | 5 4 3 | 2 1 0
bit 8 SPI Data Bus Width Select
When this bit = 0, the SPI data bus width is 8-bit.
When this bit = 1, the SPI data bus width is 16-bit.
bits 7-5 LCD1 Serial Data Type bits [2:0]
These bits determine the LCD1 Serial Data Type.
Table 10-15: LCDI1 Serial Data Type Selection
REG[0054h] bits 7-5 LCD1 Serial Data Type
000b ND-TFD 4 pins (8-bit Serial)
001b ND-TFD 3 pins (9-bit Serial)
01xb a-Si TFT (8-bit Serial)
10xb uWIRE (16-bit Serial)
110b SPI (8 or 16-bit Serial)
111b
Note
For Mode 2 and Mode 3 configurations (see REG[0032h] bits 1-0), these bits must be
set to 000b.
bit 4 LCDI1 Serial Data Direction
This bit determines the LCD1 serial data direction.
When this bit = 0, the MSB is first.
When this bit = 1, the LSB is first.
bit 1 LCD1 Serial Clock Phase
This bit specifies the serial clock phase. See Table 10-16: “LCD1 Serial Clock Polarity
and Phase Selection”.
Note
For details on timing, see Section 7.4.6, “LCD1 ND-TFD, LCD2 8-Bit Serial Interface
Timing”.
bit 0 LCDI1 Serial Clock Polarity

This bit determines the LCD1 serial data format.
Table 10-16: LCD1 Serial Clock Polarity and Phase Selection

REG[0054h] bit 1 REG[0054h] bit 0 Serial Data Output Changes | Idling Status of Clock
0 0 falling edge of Serial Clock Low
1 rising edge of Serial Clock High
1 0 rising edge of Serial Clock Low
1 falling edge of Serial Clock High
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Note
For details on timing, see Section 7.4.6, “LCD1 ND-TFD, LCD2 8-Bit Serial Interface
Timing”.
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REG[0056h] LCD1 Parallel Interface Setting Register
Default = 0400h

Read/Write

FPV”‘éLZiC”t TYPe | EpvINT Polarity n/a FPV”‘éLﬁfr'(')'l“W”
15 14 13 | 12 11 10 9
LlSFE)Jt \éﬁ;(g‘lf "%EF’)L Z‘:ggf' LCD1 Para"ﬂiggwsﬂfgd/ Parameter LCD1 Parallel Data Format bits 3-0
7 6 5 | 4 3 | 2 | 1 | 0

bit 15 FPVINI Pin Type Select
This bit selects the FPVIN1 pin type. When an output is selected, the vertical synchroniz-
ing signal outputs it from FPVINI.
When this bit = 0, FPVINI1 is configured as an input (default).
When this bit = 1, FPVINI1 is configured as an output.

bit 14 FPVINI Polarity
This bit is effects both the input vertical sync and Output vertical sync (REG[0056h] bit
15).
When this bit = 0, FPVINI1 is active low (default)
When this bit = 1, FPVINI1 is active high

bit 10 FPVINI Pull-down Control
This bit controls the internal pull-down resistance on FPVIN1 when it is configured as an
input (REG[0056h] bit 15 = 0).
When this bit = 0, the pull-down resistance is disabled.
When this bit = 1, the pull-down resistance is enabled (default).

bits 9-8
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bit 7

bit 6

bits 5-4

LCD1 VSYNC Input Enable

This bit is not used for RGB type panels.

This bit allows the transfer of a frame of data synced to an external VSYNC input
(FPVIN1).

When this bit = 0, the LCD1 data output is independent of an external VSYNC input.
When this bit = 1, the LCD1 data output is synchronous with an external VSYNC input.

Note
The FPVIN1 signal period must be longer than the time it takes to transfer a frame of
data. If the FPVINI 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 FPVINI1 falling edge.

Note
Once a manual frame transfer has been initiated (REG[003Ah] bit 0 = 1), the LCD1
VSYNC Input Enable bit must not be disabled before the next VSYNC signal has oc-
curred or the LCD interface will always be busy and subsequent transfers will not occur.

LCD1 Parallel Type Select

This bit determines the LCD1 parallel interface type.
When this bit = 0, the parallel interface is type 80.
When this bit = 1, the parallel interface is type 68.

LCD 1 Parallel Command/Parameter Pin bits [1:0]
These bits determine which FPDAT[17:0] pins are used for the parallel panel com-
mand/parameter..

Table 10-17: LCD1 Parallel Command/Parameter Pin Mapping

REG[0056h] bits 5-4 Command/Parameter Pin Mapping

00b (default) FPDAT[15:0]

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

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

11b Reserved
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bits 3-0 LCD1 Parallel Data Format bits [3:0]
These bits determine the LCD1 parallel data format. These bits are not used for RGB
Type Panels (REG[0032h] bits 1-0 = 00b or 01b). For further information on available
parallel data formats, see Section 12, “Display Modes”.
Table 10-18: LCD1 Parallel Data Format Selection
REG[0056h] bits 2-0 LC-D1 Parallel Data Format
Data Bus Width Data Format
0000b RGB = 3:.3:2
8-bit (1 cycle/pixel)
0001b RGB =4:4:4
(3 cycle / 2 pixel)
. RGB = 8:8:8
00100 16-bit (3 cycle/2 pixel)
. RGB = 8:8:8
0011b 8-bit (3 cycle/pixel)
0100b 24-bit RGB = 8:8:8
(1 cycle/pixel)
0101b RGB = 4:.4:4
16-bit (1 cycle/pixel)
0110b RGB = 5:6:5
(1 cycle/pixel)
0111b 18-bit RGB =6:6:6
(1 cycle/pixel)
. REG = 5:6:5
Txooxb 8-bit (2 cycle/pixel)
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10.4.6 LCD2 Setting Registers

REG[0058h] LCD2 Horizontal Display Period Register
Default = 0000h Read/Write
n/a LCD2 HDP bit 8
15 | 14 | 13 | 12 | 11 | 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 LCD2 Horizontal Display Period, in 2 pixel resolution.
REG[0058h] bits 8-0 = (Horizontal Display Period in pixels + 2) - 1

Note
For Parallel and Serial interface panels (see REG[0032h] bits 1-0), the following formu-
la must be valid.
HDP x VDP > 40 pixels.

REG[005Ah] LCD2 Vertical Display Period Register
Default = 0000h Read/Write
n/a LCD2 Vertical Display Period bits 9-8
15 | 14 | 13 | 12 | 11 | 10 9 | 8
LCD2 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 LCD2 Vertical Display Period, in 1 line resolution.
REGJ[005Ah] bits 9-0 = Vertical Display Period in lines - 1

Note
For Parallel and Serial interface panels (see REG[0032h] bits 1-0), the following formu-
la must be valid.
HDP x VDP > 40 pixels.

REG[005Ch] LCD2 Serial Interface Setting Register
Default = 0001h Read/Write
n/a
15 14 13 12 11 | 10 9 8
L(:‘,I_DZ Serial Bit - LCD2 Serial Data | LCD2 _Seri_al Data LCD2 Serial Data Format bits 1-0 LCD2 Serial Clock | LCD2 Serigl Clock
ype Select Type Select Direction Phase Polarity
7 6 5 4 3 | 2 1 0
bit 7 LCD2 Serial Bit Type Select

This bit selects the panel data width type for LCD2 serial interface mode.
When this bit = 0, the serial panel data width is 8/9-bit.
When this bit = 1, the serial panel data width is 16/17-bit.
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bit 5

bit 4

bits 3-2

LCD2 Serial Data Type Select

This bit selects the data type for LCD2 serial interface mode and determines whether the
serial interface uses 4 pins or 3 pins.

When this bit = 0, the LCD?2 serial interface uses 4 pins (8/16-bit data transfer mode).
When this bit = 1, the LCD?2 serial interface uses 3 pins (9/17-bit data transfer mode).

This bit, in conjunction with the most significant bit of the LCD2 Serial Data Format bits
(REG[005Ch] bit 7), determines the serial data transfer mode used by the LCD2 port.

Table 10-19: LCD?2 Serial Data Transfer Mode Selection

REG[005Ch] bit 7 REG[005Ch] bit 5

LCD2 Serial Data Transfer Mode

0 0 8-bit serial

9-bit serial

0 1
1 0 16-bit serial
1 1 17-bit serial

LCD?2 Serial Data Direction

This bit determines the LCD2 serial data direction.
When this bit = 0, the MSB is sent first.

When this bit = 1, the LSB is sent first.

LCD2 Serial Data Format bits [1:0]
These bits determine the LCD?2 serial data format. For further information on available
serial data formats, see Section 12, “Display Modes”.

Table 10-20: LCD2 Serial Data Format Selection

REG[005Ch] bits 3-2

LCD2 Serial Data Format

REG[005Ch] bit 7
[ 1bi Data Length Data Format

00b

RGB 3:3:2
(1 cycle/pixel)
REG 4:4:4
(LSB unused)

0 8-bit

1 16-bit

01b

RGB 4:4:4
(3 cycles/2 pixel)
RGB 4:4:4
(MSB unused)

0 8-bit

1 16-bit

10b 16-bit RGB 5:6:5

11b 16-bit

X RGB 3:3:2
(1 cycle/2pixel)

bit 1

LCD2 Serial Clock Phase

This bit specifies the LCDSCLK phase and is used in conjunction with the LCD2 LCD-
SCLK Polarity bit to configure LCDSCLK which is used for the LCD2 serial panel inter-
face. For a summary of the possible settings, see Table 10-21: “LCD2 Serial Clock
Polarity and Phase Selection”.

Note
For details on timing, see Section 7.4.6, “LCD1 ND-TFD, LCD2 8-Bit Serial Interface

Timing”.
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bit 0

LCD2 Serial Clock Polarity

This bit specifies the LCDSCLK polarity and is used in conjunction with the LCD2 LCD-
SCLK Phase bit to configure LCDSCLK which is used for the LCD2 serial panel inter-
face. The following table summarizes the phase and polarity settings for LCDSCLK.

Table 10-21: LCD2 Serial Clock Polarity and Phase Selection

REG[005Ch] bit 1 REG[005Ch] bit 0 Serial Data Output Changes Clock Idling Status
0 0 falling edge of Serial Clock Low
1 rising edge of Serial Clock High
1 0 rising edge of Serial Clock Low
1 falling edge of Serial Clock High

Note

For details on timing, see Section 7.4.6, “LCD1 ND-TFD, LCD2 8-Bit Serial Interface
Timing”.

REG[005Eh] LCD2 Parallel Interface Setting Register

Default = 0100h Read/Write
. . Monoch
15 14 13 | 12 11 10 9 8
'-Iﬁ‘?lﬁ it L?y?)i Rarallel | LCD2 Parallel Command/Parameter LCD2 Parallel Data Format bits 3-0
7 6 5 | 4 3 | 2 | 1 | 0

bit 15 FPVIN2 Pin Type Select
This bit selects the FPVIN2 pin type. When an output is selected, the vertical synchroniz-
ing signal outputs it from FPVIN2.
When this bit = 0, FPVIN2 is configured as an input (default).
When this bit = 1, FPVIN2 is configured as an output.

bit 14 FPVIN2 Polarity Select
This bit is affects both the input vertical sync and output vertical sync (REG[005Eh] bit
15).
When this bit = 0, FPVIN2 is configured as active low
When this bit = 1, FPVIN2 is configured as active high

bit 11 Monochrome Source Color Select
This bit selects the source color for Monochrome Mode.
When this bit = 0, the source for monochrome display is RGB Data
When this bit = 1, the source for monochrome display is Green Data

bit 10 Reserved
The default value for this bit is 0.

bit 9 Monochrome Mode Enable

When this bit = 1, RGB data is converted to monochrome data and transferred to the LCD
panel. Monochrome Mode is effective only 1cycle/2pixel Parallel Panel Type.
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bit 8

bit 7

bit 6

bits 5-4

FPVIN2 Pull-down Control

This bit controls the internal pull-down resistance on FPVIN2 when it is configured as an
input (REG[005Eh] bit 15 = 0).

When this bit = 0, the pull-down resistance is disabled.

When this bit = 1, the pull-down resistance is enabled (default).

LCD2 VSYNC Input Enable

This bit allows the transfer of a frame of data synced to an external VSYNC input
(FPVIN2).

When this bit = 0, the LCD2 data output is independent of an external VSYNC input.
When this bit = 1, the LCD2 data output is synchronous with an external VSYNC input.

Note
The FPVIN2 signal period must be longer than the time it takes to transfer a frame of
data. If the FPVIN2 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 FPVIN2 falling edge.

LCD2 Parallel Type Select

This bit determines the LCD2 parallel interface type.
When this bit = 0, the parallel interface is type 80.
When this bit = 1, the parallel interface is type 68.

LCD 2 Parallel Command/Parameter Pin bits [1:0]
These bits determine which FPDAT[17:0] pins are used for the parallel panel com-
mand/parameter..

Table 10-22: LCD2 Parallel Command/Parameter Pin Mapping

REG[0056h] bits 5-4 Command/Parameter Pin Mapping

00b (default) FPDAT[15:0]

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

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

11b Reserved
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bits 3-0

LCD2 Parallel Data Format bits [3:0]
These bits determine the LCD2 Parallel Data Format. For further information on available

parallel data formats, see Section 12, “Display Modes”.

Table 10-23: LCD2 Parallel Data Format Selection

REG[005Eh] bits 2-0

LCD2 Parallel Data Format

Data Bus Width Data Format

10008 RGB=3.3.2
(1 cycle/pixel)

) RGB=4.4.4
0001b 8-bit 3 cycle / 2 pixel

Yy p

RGB=8.8.8
0011b (3 cycle/pixel)

101 RGB=4.4.4
16-bit (1 cycle/pixel)

1108 RGB=5.6.5
(1 cycle/pixel)

111 18.bit RGB=6.€_§.6
(1 cycle/pixel)

) RGB=8.8.8
0010b 16-bit 3 cycle/2 pixel

Yy

) RGB=8.8.8

0100b 24-bit 1 cycle/1 pixel
Yy
ot abit RGB=5.6.5

(2 cycle/pixel)
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10.4.7 Extended Panel Registers

REG[0060h] SPI Header Data Register
Default = 0001h Read/Write
n/a
15 | 14 | 13 | 12 | 11 | 10 | 9 | 8
SPI Header Data bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
bits 7-0 SPI Header Data bits [7:0]

These bits specify the SPI header data.

REG[0062h] SPI Read Data Register
Default = 0000h Read Only
n/a
15 | 14 | 13 | 12 | 11 | 10 | 9 | 8
SPI Read Data bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
bits 7-0 SPI Read Data bits [7:0]

These bits return the data from a SPI read.

REG[0064h] SPI Read Wait Time Register
Default = 0000h Read/Write
SPI Read CLK
e Edge Select
15 | 14 | 13 12 | 11 | 10 | 9 8
n/a SPI Read Wait Time bits 4-0
7 | 6 | 5 4 | 3 | 2 | 1 0
bit 8 SPI Read CLK Edge Select

This bit selects which clock edge data is read on.
When this bit = 0, the SPI is read on the rising FPSCLK edge.
When this bit = 1, the SPI is read on the falling FPSCLK edge.

bits 4-0 SPI Read Wait Time bits [4:0]
These bits determine the wait time for a SPI read, in FPSCLKSs.

REG[0068h] LCD1 Vsync Output Register
Default = 0000h Read/Write
Vsync Width bits 7-0
15 | 14 | 13 | 12 | 11 | 10 | 9 | 8
Vsync Position bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
bits 15-8 Vsync Width bits [7:0]

These bits are used only when FPVIN1 (LCD1 VSYNC) is configured as an output,
REG[0056h] bit 15 =1.
These bits determine the width of VSYNC for LCD1.

VSYNC Width = REG[0068] bits [15:8] / 2 PCLKs
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bits 7-0 Vsync Position bits [7:0]
These bits are used only when FPVIN1 (LCD1 VSYNC) is configured as an output,
REG[0056h] bit 15 =1.
These bits determine the position of VSYNC for LCDI.

VSYNC Position = REG[0068] bits [7:0] / 2 PCLKs

REG[006Ah] LCD2 Vsync Output Register
Default = 0000h Read/Write
Vsync Width bits 7-0
15 | 14 | 13 | 12 | 11 | 10 | 9 | 8
Vsync Position bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
bits 15-8 Vsync Width bits [7:0]

These bits are used only when FPVIN2 (LCD2 VSYNC) is configured as an output,
REG[0056Eh] bit 15=1.
These bits determine the width of VSYNC for LCD2

VSYNC Width = REG[006A] bits [15:8] / 2 PCLKs

bits 7-0 Vsync Position bits [7:0]
These bits are used only when FPVIN2 (LCD2 VSYNC) is configured as an output,
REG[005Eh] bit 15 =1.
These bits determine the position of VSYNC for LCD2.

VSYNC Position = REG[006A] bits [7:0] / 2 PCLKs
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REG[0080h] Samsung a-TFT Horizontal Total Register
Default = 0000h Read/Write
n/a Ol-TFT Horizontal Total bits 9-8
15 | 14 | 13 | 12 | 11 | 10 9 | 8
Ol-TFT Horizontal Total bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
bits 9-0 o-TFT Horizontal Total bits [9:0]

These bits are for Samsung a-TFT panels only (REG[0032h] bits 15-10 = 110000b)
and have no effect for any other panel type. These bits specify the Horizontal Total
period for Samsung a-TFT panels as follows.

REG[0080] Bits [9:0] = a-TFT Horizontal Total - 1
and must have a value greater than 8.

REG[0082h] Samsung o-TFT LD Rising Edge Register
Default = 0000h Read/Write
n/a Ol-TFT LD Rising Edge bits 9-8
15 | 14 | 13 | 12 | 11 | 10 9 | 8
Ol-TFT LD Rising Edge bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
bits 9-0 o-TFT LD Rising Edge bits [9:0]

These bits are for Samsung a-TFT panels only (REG[0032h] bits 15-10 = 110000b)
and have no effect for any other panel type. These bits specify the LD rising edge posi-

tion from the STH rising edge.
LD Rising Edge Position = (STH Pulse Width + HDP + LD Rising Edge) + 8

REG[0084h] Samsung a-TFT CKV Toggle Point Register
Default = 0000h Read/Write
n/a Ol-TFT CKV Toggle Point bits 9-8
15 | 14 | 13 | 12 | 11 | 10 9 | 8
Ol-TFT CKV Toggle Point bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
bits 9-0 ao-TFT CKV Toggle Point bits [9:0]

These bits are for Samsung a-TFT panels only (REG[0032h] bits 15-10 = 110000b)
and have no effect for any other panel type. These bits specify the CKV toggle point

from the STH rising edge.
CKYV Toggle Position = (STH Pulse Width + HDP + LD Rising Edge - (CKV
Toggle Position to LD Rising Edge period)) + 8

Note
CKYV Toggle Position to LD Rising Edge period is shown in Section 7.4.4, “a-TFT Pan-
el Timing”.
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REG[0086h] Samsung o-TFT VCOM Toggle Point Register
Default = 0000h Read/Write
n/a Ol-TFT VCOM Toggle Point bits 9-8
15 | 14 | 13 | 12 | 11 | 10 9 | 8
Ol-TFT VCOM Toggle Point bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
bits 9-0 o-TFT VCOM Toggle Point bits [9:0]

These bits are for Samsung a-TFT panels only (REG[0032h] bits 15-10 = 110000b)
and have no effect for any other panel type. These bits specify the VCOM toggle point
from the STH rising edge.

VCOM Rising Edge Position = (STH Pulse Width + HDP + LD Rising Edge

- (VCOM Toggle Position to LD Rising Edge period) + 8

Note
VCOM Toggle Position to LD Rising Edge period is shown in Section 7.4.4, “a-TFT
Panel Timing”.

REG[0088h] Samsung o-TFT Pulse Width Register
Default = 0000h Read/Write
n/a Ol-TFT LD Pulse Width bits 2-0
15 | 14 | 13 | 12 | 11 10 | 9 | 8
nla OL-TFT STH Pulse Width bits 2-0
7 | 6 | 5 | 4 | 3 2 | 1 | 0
bits 10-8 o-TFT LD Pulse Width bits [2:0]

These bits are for Samsung a-TFT panels only (REG[0032h] bits 15-10 = 110000b)
and have no effect for any other panel type. These bits specify the LD pulse width.
LD Pulse Width = (REG[0088h] bits 10-8) - 1

bits 2-0 o-TFT STH Pulse Width bits [2:0]
These bits are for Samsung a-TFT panels only (REG[0032h] bits 15-10 bits 1-0 =
110000b) and have no effect for any other panel type. These bits specify the STH pulse
width.
STH Pulse Width = (REG[0088h] bits 2-0) - 1
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REG[0090h] HR-TFT Configuration Register

Default = 0000h Read/Write
n/a
15 | 14 | 13 | 12 | 11 10 9 8
n/a Reserved HR-TFT PS Mode Reserved
7 | 6 | 5 | 4 | 3 2 1 0

bit 2

bit 1

bit 0

Reserved
The default value for this bit is 0.

HR-TFT PS Mode

This bit is for HR-TFT panels only (REG[0032h] bits 15-10 = 000001b) and has no
effect for any other panel type. This bit selects the timing used for the PS signal. The

alternate PS timings (PS1, PS2, PS3) result in additional power saving on the HR-TFT

Panel.

When this bit = 0, the PS signal uses PS1 timing.

When this bit = 1, the PS signal uses PS2 timing.

Reserved
The default value for this bit is 0.

REG[0092h] HR-TFT CLS Width Register

Default = 012Ch Read/Write
e CLS Pu}se Width
bit 8
15 | 14 | 13 | 12 | 11 | 10 | 9 8
CLS Pulse Width bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0

CLS Pulse Width bits [8:0]

These bits are for HR-TFT panels only (REG[0032h] bits 15-10 = 000001b) and have
no effect for any other panel type. This register determines the width of the CLS signal
in PCLKs.

Note
This register must be programmed such that the following formula is valid.
(REG[0092h] bits 8-0) > 0

REG[0094h] HR-TFT PS1 Rising Edge Register

Default = 0032h Read/Write
n/a
15 | 14 13 | 12 | 11 | 10 | 9 | 8
n/a PS1 Rising Edge bits 5-0
7 | 6 5 | 4 | 3 | 2 | 1 | 0
bits 5-0 PS1 Rising Edge bits [5:0]
These bits are for HR-TFT panels only (REG[0032h] bits 15-10 = 000001b) and have
no effect for any other panel type. This register determines the number of PCLKs
between the CLS falling edge and the PS1 rising edge.
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REG[0096h] HR-TFT PS2 Rising Edge Register
Default = 0064h Read/Write
n/a
15 | 14 | 13 | 12 | 11 | 10 | 9 | 8
PS2 Rising Edge bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
bits 7-0 PS2 Rising Edge bits [7:0]

These bits are for HR-TFT panels only (REG[0032h] bits 15-10 = 000001b) and have
no effect for any other panel type. This register determines the number of PCLKs
between the LP falling edge and the first PS2 rising edge.

Note
This register must be programmed such that the following formula is valid.
(REG[0096h] bits 7-0) > 0

REG[0098h] HR-TFT PS2 Toggle Width Register
Default = 000Ah Read/Write
n/a
15 14 | 13 | 12 | 11 | 10 | 9 | 8
n/a PS2 Toggle Width bits 6-0
7 6 | 5 | 4 | 3 | 2 | 1 | 0
bits 6-0 PS2 Toggle Width bits [6:0]

These bits are for HR-TFT panels only (REG[0032h] bits 15-10 = 000001b) and have
no effect for any other panel type. This register determines the width of the PS2 signal
before toggling (in PCLKs).

Note
This register must be programmed such that the following formula is valid.
(REG[0098h] bits 6-0) > 0
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REG[009Ah] HR-TFT PS3 Signal Width Register
Default = 0064h Read/Write
n/a
15 14 | 13 | 12 | 11 | 10 | 9 | 8
n/a PS3 Signal Width bits 6-0
7 6 | 5 | 4 | 3 | 2 | 1 | 0
bits 6-0 PS3 Signal Width bits [6:0]

These bits are for HR-TFT panels only (REG[0032h] bits 15-10 = 000001b) and have
no effect for any other panel type. This register determines the width of the PS3 signal in
PCLKs.

Note
This register must be programmed such that the following formula is valid.
(REG[009AR] bits 6-0) > 0

REG[009Eh] HR-TFT REV Toggle Point Register
Default = 000Ah Read/Write
n/a
15 | 14 | 13 12 | 11 | 10 | 9 | 8
n/a REV Toggle bits 4-0
7 | 6 | 5 4 | 3 | 2 | 1 | 0
bits 4-0 REV Toggle bits [4:0]

These bits are for HR-TFT panels only (REG[0032h] bits 15-10 = 000001b) and have
no effect for any other panel type. This register determines the width in PCLKs to toggle
the REV signal prior to the LP rising edge.

REG[009E] bits [4:0] = REV toggle position in PCLKs

REG[00A0h] HR-TFT PS1/2 End Register

Default = 0007h Read/Write
n/a
15 | 14 | 13 | 12 | 11 10 | 9 | 8
n/a PS1/2 End bits 2-0
7 | 6 | 5 | 4 | 3 2 | 1 | 0
bits 2-0 PS1/2 End bits [2:0]

These bits are for HR-TFT panels only (REG[0032h] bits 15-10 = 000001b) and have
no effect for any other panel type. This register allows the PS signal to continue into the
vertical non-display period (in lines).

Note
This register must be programmed such that the following formula is valid.
VT > (REG[00AOh] bits 2-0) + VDP + VPS + 1
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Default = 0000h

REG[00A2h] Type 2 TFT Configuration Register 0

Read/Write

POL Type
15

n/a
14

AP Pulse Width bits 2-0 n/a AP Rising Position bits 1-0
13 12 | 11 10 9 | 8

7

n/a
6

VCLK Hold bits 1-0 n/a VCLK Setup bits 1-0
| 5 4 | 3 2 1 | 0

bit 15

bits 13-11

bits 9-8

POL Type

This bit is for Type 2 TFT panels only (REG[0032h] bits 15-10 = 000011b) and has no
effect for any other panel type. This bit selects how often the POL signal is toggled. The
GPIO2 pin controls the POL signal used for the TFT Type 2 Interface.

When this bit = 0, the POL signal is toggled every line.

When this bit = 1, the POL signal is toggled every frame.

AP Pulse Width bits [2:0]

These bits are for Type 2 TFT panels only (REG[0032h] bits 15-10 = 000011b) and
have no effect for any other panel type. These bits specify the AP Pulse Width used for
the TFT Type 2 Interface. The GPIO1 pin controls the AP signal for the TFT Type 2 Inter-
face.

Table 10-24: AP Pulse Width

REG[00A2h] bits 13-11 AP Pulse Width (in PCLKs)
000b 20
001b 40
010b 80
011b 120
100b 150
101b 190
110b 240
111b 270

AP Rising Position bits [1:0]

These bits are for Type 2 TFT panels only (REG[0032h] bits 15-10 = 000011b) and
have no effect for any other panel type. These bits specify the TFT Type 2 AC timing
parameter from the rising edge of FPLINE (STB) to the rising edge of GPIO1 (AP). The
parameter is selected as follows.

Table 10-25: AP Rising Position

REG[00A2h] bits 9-8 AP Rising Position (in PCLKSs)
00b 40
01b 52
10b 68
11b 90
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bits 4-3

bits 1-0

VCLK Hold bits [1:0]

These bits are for Type 2 TFT panels only (REG[0032h] bits 15-10 = 000011b) and

have no effect for any other panel type. These bits specify the TFT Type 2 AC timing
parameter from the rising edge of FPLINE (STB) to the falling edge of GPIO0 (VCLK).
The parameter is selected as follows.

Table 10-26: VCLK Hold

REG[00A2h] bits 4-3 VCLK Hold (in PCLKSs)
00b 7
01b 9
10b 12
11b 16

VCLK Setup bits [1:0]

These bits are for Type 2 TFT panels only (REG[0032h] bits 15-10 = 000011b) and
have no effect for any other panel type. These bits specify the TFT Type 2 AC timing
parameter from the rising edge of GPIO0 (VCLK) to the rising edge of FPLINE (STB).
The parameter is selected as follows.

Table 10-27: VCLK Setup

REG[00A2h] bits 1-0 VCLK Setup (in PCLKs)
00b 7
01b 9
10b 12
11b 16

REG[00A4h] Casio TFT Timing Register 0

Default = OE09h Read/Write
n/a GRES Falling Edge to GPCK Rising Edge bits 5-0
15 | 14 13 | 12 | 11 | 10 | 9 | 8
n/a GPCK Rising Edge to GRES Rising Edge bits 5-0
7 | 6 5 | 4 | 3 | 2 | 1 | 0
bits 13-8 GRES Falling Edge to GPCK Rising Edge bits [5:0]
These bits are for Casio TFT panels only (REG[0032h] bits 15-10 = 000010b) and
have no effect for any other panel type. These bits determine the number of PCLKs
from GRES falling edge to GPCK rising edge.
GRES falling edge to GPCK rising edge = (REG[00A4h] bits 13-8) + 1
bits 5-0 GPCK Rising Edge to GRES Rising Edge bits [5:0]
These bits are for Casio TFT panels only (REG[0032h] bits 15-10 = 000010b) and
have no effect for any other panel type. These bits determine the number of PCLKs
from GPCK rising edge to GRES rising edge.
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REG[00A6h] Casio TFT Timing Register 1

Default = 0918h Read/Write
n/a GPCK Rising Edge to STH Pulse bits 5-0
15 14 13 | 12 | 11 | 10 | 9 | 8
n/a GRES Falling Edge to FRP Toggle Point bits 6-0
7 6 | 5 | 4 | 3 | 2 | 1 | 0
bits 13-8 GPCK Rising Edge to STH Pulse bits [5:0]

These bits are for Casio TFT panels only (REG[0032h] bits 15-10 = 000010b) and
have no effect for any other panel type. These bits determine the number of PCLKs
from GPCK rising edge to STH pulse.

bits 6-0 GRES Falling Edge to FRP Toggle Point bits [6:0]
These bits are for Casio TFT panels only (REG[0032h] bits 15-10 = 000010b) and
have no effect for any other panel type. These bits determine the number of PCLKs
from GRES falling edge to FRP Toggle point.

REG[00A8h] Type 2 TFT Configuration Register 1
Default = 0000h Read/Write

15 | 14 | 13 | 12 | 11 | 10 | 9 8
Data Compare
Invert Enable

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

bit 0 Data Compare Invert Enable
This bit can be used to lower power consumption for TFT Type 2 Interfaces. The Data
Compare and Invert function reduces the amount of data toggled by counting the number
of bits that are changed (1 to 0 or 0 to 1) from the previous pixel data. If more than half of
the bits are changed the data is inverted and the lesser amount of bits are toggled. For all
other panel interfaces it has no effect.
When this bit = 0, the Data Compare and Invert functions are disabled.
When this bit = 1, the Data Compare and Invert functions are enabled.

REG[00EEh] Partial Drive Area0 Start Line Register
Default = 0000h Read/Write
Pagf;g;i"e n/a P': Zgi(?lE[r)lg\é?e Partial Drive Area0 Start Line bits 9-8
15 14 13 12 11 10 9 | 8
Partial Drive Area0 Start Line bits 7-0
7 6 | 5 | 4 | 3 | 2 | 1 | 0
bit 15 Partial Drive Enable

When this bit = 0, normal mode is enabled (partial drive is disabled).
When this bit = 1, a Partial Drive cycle starts from the next frame.
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bit 14

bit 13

bit 12

bit 10

bits 9-0

Partial Drive Area0 Enable

The Partial Drive Enable bit (REG[O00EEh] bit 15) must be set to 1 before Partial Drive
Area0 can be enabled.

When this bit = 1, Partial Drive Area0 is enabled.

When this bit = 0, Partial Drive Area0 is disabled.

Partial Drive Area0 Start Line bits [9:0]
These bits specify the Partial Drive Area0 Start Line number in 1 line resolution.
REG[00EEh] bits 9-0 = Partial Drive Start Line in lines

Note

Partial Drive Area0 Start Line must be set as smaller than Partial Drive Areal Start Line
Address.

Note
These bits must be programmed such that the following formulas are valid:
REG[00EEh] bits 9-0 > REG[004Eh] bits 9-0
REG[00EEh] bits 9-0 = Partial Area0/1 Display Start in lines + REG[004Eh]
REG[00EEh] bits 9-0 = REG[0052h] bits 8-0
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REGI[00FOh] Partial Drive Area0 End Line Register
Default = 0000h Read/Write
n/a n/a Partial Drive Area0 End Line bits 9-8
15 | 14 13 12 11 | 10 9 | 8
Partial Drive Area0 End Line bits 7-0
7 | 6 5 4 3 | 2 1 | 0
bit 13
bit 12
bits 9-0 Partial Drive Area0 End Line bits [9:0]

These bits specify the Partial Drive Area0 End Line in 1 line resolution.
REG[00FOh] bits 9-0 = Partial Drive Area0 End Line in lines

Note

Drive Areal Start Line Address.

Note

The Partial Drive Area0 End Line must be set at least 1 line smaller than the Partial

The Partial Drive End Line bits indicate the line at which the partial area will end. For
example, to display 30 lines at the beginning of the display, set the Start to 1 and the End

to 29.
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REG[00F2h] Partial Drive Area1 Start Line Register

Default = 0000h Read/Write
n/a /52:?'5?12\[3?9 Partial Drive Area1 Start Line bits 9-8
15 | 14 | 13 | 12 | 11 10 9 | 8
Partial Drive Area1 Start Line bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
bit 10 Partial Drive Areal Enable
The Partial Drive Enable bit (REG[00EEh] bit 15) must be set to 1 before Partial Drive
Areal can be enabled.
When this bit = 0, Partial Drive Areal is disabled.
When this bit = 1, Partial Drive Areal is enabled.
bits 9-0 Partial Drive Areal Start Line bits [9:0]

These bits specify the Partial Drive Areal Start Line number in 1 line resolution.
REG[00F2h] bits 9-0 = Partial Drive Start Line in lines

Note
The Partial Drive Areal Start Line must be set at least 1 line larger than the Partial Drive
Area0 End Line Address.

Note
These bits must be programmed such that the following formulas are valid:
REG[00F2h] bits 9-0 > REG[004Eh] bits 9-0
REG[00F2h] bits 9-0 = Partial Area0/1 Display Start in lines + REG[004Eh]
REG[00F2h] bits 9-0 = REG[0052h] bits 8-0

REG[00F4h] Partial Drive Area1 End Line Register
Default = 0000h Read/Write
n/a Partial Drive Area1 End Line bits 9-8
15 | 14 | 13 | 12 | 11 | 10 9 | 8
Partial Drive Area1 End Line bits 7-0
7 | 6 | 5 | 4 | 3 | 2 1 | 0
bits 9-0 Partial Drive Areal End Line bits [9:0]

These bits specify the Partial Drive Areal End Line number in 1 line resolution.
REG[00F4h] bits 9-0 = Partial Drive Areal End Line Number in Lines

Note
The Partial Drive Area0 End Line must be set at least 3 lines smaller than the Partial
Drive Areal Start Line Address.

Note
The Partial Drive End Line bits indicate the line at which the partial area will end. For
example, to display 30 lines at the beginning of the display set the Start to 1 and the End
to 29.
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REG[00FEh] LCD Interface ID Register
Default = 0001h Read/Write
LCD Interface Address ID bits 7-0
15 | 14 | 13 | 12 | 11 | 10 | 9 | 8
LCD Interface Data ID bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
bits 15-8 LCD Interface Address ID bits [7:0]

These bits, along with REG[0034h] bits 15-8, indicate the address for the serial command
interface of the TFT Type 5 panel.

bits 7-0 LCD Interface Data ID bits [7:0] (default = 01h)
These bits, along with REG[0034h] bits 7-0, indicate the data for the serial command
interface of the TFT Type 5 panel.

Note
The serial command interface consists of four bytes of data as follows:
1. Identify register address (REG[O0FEh] bits 15-8).
2. Register address (REG[0034h] bits 15-8).
3. Identify register data (REG[O0FEh] bits 7-0).
4. Register data (REG[0034h] bits 7-0).
REG[00FENh] is written first, then REG[0034h]. The command transfer is started after
writing REG[0034h].
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10.4.8 Camera Interface Setting Register

REG[0100h] Camera1 Clock Setting Register

Default = 0000h Read/Write
n/a
15 14 | 13 12 | 11 10 9 8
n/a Camera1 Clock Divide Select bits 4-0
7 6 | 5 4 | 3 2 1 0
bits 4-0 Cameral Clock Divide Select bits [4:0]

These bits specify the divide ratio used to generate the Cameral Clock from the System

Clock.

Table 10-28: Cameral Clock Divide Ratio Selection

REG[0100h] bits 4-0 C;?:’?Q?Rz't‘i’:k REG[0100h] bits 4-0 C;?\’:;TR?:::"
00000b 1 70000b 171
00001b 21 10001b 18:1
00010b 31 10010b 19:1
00011b 41 10011b 20:1
00100b 5.1 10100b 2141
00101b 6.1 10101b 22:1
00110b 741 10110b 2311
00111b 81 10111b 241
01000b 91 71000b 251
01001b 10:1 11001b 2611
01010b 111 71010b 271
01011b 121 71011b 281
01100b 131 71100b 291
01101b 141 71101b 301
01110b 151 71110b 311
01111b 161 71111b 321

Note

1:1 camera clock JPEG encode should be limited to a maximum resolution of 800x600.

REG[0102h] Camera1 Signal Setting Register
Default = 0000h

Read/Write

15

14

13

12

n/a
| 11

10

9

8

e Camera1 Camera1 Clock Camera1 YUV Data Format Select Camera1 HSYNC | Camera1l VSYNC Camera1 Valid
Interface Select Mode Select bits 1-0 Active Select Active Select Input Clock Edge
7 6 5 4 | 3 2 1 0
bit 6 Cameral Interface Select
This bit specifies the Cameral Interface type.
When this bit = 0, the Cameral interface is configured for YUV 4:2:2 8-bit.
When this bit = 1, the Cameral interface is configured for YUV 4:2:2 16-bit.
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bit 5 Cameral Clock Mode Select
This bit determines the source of the clock used to sample incoming YUV data on the
Cameral interface.
When this bit = 0, the external input clock (CM1CLKIN) from the camera interface is
used to sample incoming YUV data (default).
When this bit = 1, the internally divided system clock is used to sample incoming YUV
data.
bits 4-3 Cameral YUV Data Format Select bits [1:0]
These bits specify the YUV data format for the Cameral interface, in bytes.
Table 10-29: YUV Data Format Selection
REG[0102h] bits 4-3 YUV Data Format (8-bit format) YUV Data Format (16-bit format)
(1st cam1) U V (last)
00b (1st) UYVY (last)
(1stcam2) Y Y (last)
(1st cam1) V U (last)
01b (1st) VYUY (last)
(1stcam2) Y'Y (last)
(1stcam1) Y'Y (last)
10b (1st) YUYV (last)
(1st cam2) U V (last)
(1stcam1) Y'Y (last)
11b (1st) YVYU (last)
(1stcam2) V U (last)
bit 2 Cameral HSYNC Active Select
This bit defines HY SNC for the Cameral interface.
When this bit = 0, the Cameral hsync (CM1HREF) is active low and CM1HREF high
means data is valid.
When this bit = 1, the Cameral hsync (CM1HREF) is active high and CM1HREF low
means data is valid.
bit 1 Cameral VSYNC Active Select
This bit defines VYSNC for the Cameral interface.
When this bit = 0, the Cameral vsync (CM1VREF) is active low and CM1VREF high
means data is valid.
When this bit = 1, the Cameral vsync (CM1VREF) is active high and CM1VREF low
means data is valid.
bit 0 Cameral Valid Input Clock Edge
This bit determines the edge at which Cameral data is latched.
When this bit = 0, the S1D13719 latches input data at the rising edge of the clock
(CM1CLKIN).
When this bit = 1, SID13719 latches input data at the falling edge of the clock
(CM1CLKIN).
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Default = 0000h

REG[0104h] Camera2 Clock Divide Select Register

Read/Write

15 | 14 | 13 12 | 11 | 10 | 9 8
n/a Camera2 Clock Divide Select bits 4-0
7 | 6 | 5 4 | 3 | 2 | 1 0
bits 4-0 Camera2 Clock Divide Select bits [4:0]

These bits specify the divide ratio used to generate the Camera2 Clock from the System

Clock.

Table 10-30: Camera2 Clock Divide Ratio Selection

REG[0102h] bits 4-0 CaD?l?éZZR?t?:k REG[0102h] bits 4-0 C;?:/?drzszlt?:k
00000b 1 70000b 71
000016 21 70001b 181
000106 3 70010b 19:1
000116 41 70011b 201
00100b 5.1 70100b 2111
00101b 6.1 70101b 221
00110b 74 70110b 2311
00111b 81 70111b 241
01000b 91 71000b 2511
01001b 701 11001b 261
01010b 11 71010b 271
01011b 121 71011b 281
01100b 131 71100b 291
01101b 141 71101b 301
011100 151 71110b 311
01111b 16:1 71111b 321

Note

1:1 camera clock JPEG encode should be limited to a maximum resolution of 800x600.
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Default = 0000h

REG[0106h] Camera2 Input Signal Format Select Register

Read/Write

15 |

14

13

n/a
12 |

11

10

9

8

7 |

Camera2 Interface Select bits 1-0

6

Camera2 Clock
Mode Select

5

Camera2 YUV Data Format Select

bits 1-0
4 |

3

Camera2 HSYNC
Active Select

2

Camera2 VSYNC

Active Select
1

Camera2 Valid
Input Clock Edge

0

bits 7-6 Camera? Interface Select bits [1:0]
These bits specify the Camera2 Interface type.
Table 10-31: YUV Data Format Selection
REG[0106h] bits 7-6 YUV Format
00b Camera Interface
01b MPEG Codec Interface
10b
11b Reserved
bit 5 Camera2 Clock Mode Select
This bit determines the source of the clock used to sample incoming YUV data on the
Camera? interface.
When this bit = 0, the external input clock from the camera interface is used to sample
incoming YUYV data (default).
When this bit = 1, the internally divided system clock (CM2CLKIN) is used to sample
incoming YUYV data.
bits 4-3 Camera2 YUV Data Format Select bits [1:0]
These bits specify the YUV data format for the Camera2 interface, in bytes.
Table 10-32: YUV Data Format Selection
REG[0106h] bits 4-3 YUV Format
00b (1st) UYVY (last)
01b (1st) VYUY (last)
10b (1st) YUYV (last)
11b (1st) YVYU (last)
bit 2 Camera2 HSYNC Active Select
This bit defines HY SNC for the Camera?2 interface.
When this bit = 0, the Camera2 HSYNC (CM2HREF) is active low and CM2HREF high
means data is valid.
When this bit = 1, the Camera2 HSYNC (CM2HREF) is active high and CM2HREF low
means data is valid.
bit 1 Camera2 VSYNC Active Select

This bit defines VY SNC for the Camera?2 interface.

When this bit = 0, the Camera2 VSYNC (CM2VREF) is active low and CM2VREF high
means data is valid.

When this bit = 1, the Camera2 VSYNC (CM2VREF) is active high and CM2VREF low
means data is valid.
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bit 0

Camera?2 Valid Input Clock Edge
This bit determines the edge at which Camera2 data is latched.

When this bit = 0, the S1D13719 latches input data at the rising edge of the clock

(CM2CLKIN).

When this bit = 1, S1D13719 latches input data at the falling edge of the clock

(CM2CLKIN).

REG[0108h] through REG[010Eh] are Reserved

These registers are Reserved and should not be written.

REG[0110h] Camera Mode Setting Register
Default = 0000h Read/Write
c 2 Acti c 1 Acti Fast Sampli YUV/YUV Offset
Reserved Reserved | oGt Disable | Pull-down Disable na Mode Enable. | Reserved Enable
15 14 13 12 11 10 9 8
lTUéR BT656 Camera Mode Select bits 2-0 Clock Output Port Select bits 2-0 Camera Module
nable Enable
7 6 | 5 | 4 3 | 2 1 0
bit 15 Reserved
The default value for this bit is 0.bit 14Reserved
The default value for this bit is 0.
bit 13 Camera2 Active Pull-down Disable
This bit controls the active pull-down resistors on the Camera2 interface.
When this bit = 0, the active pull-down resistors on the Camera?2 interface are enabled.
When this bit = 1, the active pull-down resistors on the Camera?2 interface are disabled.
bit 12 Cameral Active Pull-down Disable
This bit controls the active pull-down resistors on the Cameral interface.
When this bit = 0, the active pull-down resistors on the Cameral interface are enabled.
When this bit = 1, the active pull-down resistors on the Cameral interface are disabled.
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bit 10

bit 9

bit 8

Fast Sampling Mode Enable

When this bit = 0, the Fast Sampling Mode is disabled
When this bit = 1, the Fast Sampling Mode is enabled.

Note

This bit should be set when the following is true:
% * (Internal System Clock Frequency) < Camera Clock Frequency

Note

For Camera clock divides of 1:1 and 2:1, the fast camera sampling rate must be set

(REG[0110h] bit 10 = 1).

Reserved
The default value for this bit is 0.

YUV/YUYV Offset Enable

This bit determines whether the incoming U and V data from the camera interface is inter-
nally offset. Typically, camera modules output in YUV or YCbCr offset format, therefore
this bit is cleared or set to 0. If the camera data is intended for viewing after the
YUV/RGB Converter (YRC), or encoding through the JPEG codec, the resulting YUV

data format should be YUV or YCbCr offset.

When this bit = 0, no offset is applied to the incoming U and V camera (UV values are

unmodified).

When this bit = 1, an offset is applied to the incoming U and V camera data, the incoming

U and V camera data MSB are inverted.

Table 10-33: YUV/YUV Offset Enable

REG[0110h] bits 8 YUV/YUV Offset Input Data Range | Output Data Range
0<Y<255
-128<U <127
. . -128<Vv <127
0 No offset is applied 16<Y<235 Same as Input
-113<U <112
-113 <V <112
N " ) 0<Y<255 0<Y<255
amera format:
<u< - <UuU<
YUV Straight range converted to YUV Offset range 0=U=255 128=U=127
1 0<Vv<L255 -128 <V <127
c ; ) 16 <Y <235 16 <Y <235
amera format:
<UL - <UuU<
YCbCr Straight range converted to YCbCr Offset range 16= U <240 M3=U=112
16 <V <240 -113 <V <112

bit 7

ITU-R BT656 Enable

This bit controls the active camera interface type and is valid when the interface type is

YUV 4:2:2 8-bit (see REG[0102h] bit 6).

When this bit = 0, the normal camera interface is active. In this mode the hsync, vsync,

clock, and data signals are independent.

When this bit = 1, the ITU-R BT656 camera interface is active. In this mode the hsync and

vsync signals are mixed with the data signals.
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bits 6-4

bits 3-1

Camera Mode Select bits [2:0]

These bits select

the active camera mode.

Table 10-34: Camera Mode Selection

REG[0110h] bits 6-4

Active Camera Mode

000b

Camera1 Interface Input is Active

001b

Camera2 Interface Input is Active

010b (see note)

Camera1 Interface Input is Active
and
Camera2 Interface Output is Active

011b-111b

Reserved

Note

This camera mode must not be selected when any of the following interfaces are select-

ed because the

Camera?2 data pins are already allocated.

» Cameral interface is set for 16-bit YUV 4:2:2 (REG[0102h] bit 6 = 1)
* Camera? interface is set for MPEG Codec Interface (REG[0106h] bits 7-6 = 10b)
Clock Output Select bits [2:0]

These bits select

the active clock output ports.

Table 10-35: Clock Output Port Selection

REG[0110h] bits 3-1

Active Clock Output Port

000b

Same Active Port as selected by REG[0110h] bits 6-4

001b

Camera1 Output Port Active Only

010b

Camera2 Output Port Active Only

011b

Both Camera1 and Camera2 Output Port Active

100b

Clock Output Inactive

101b-111b

Reserved

bit 0

Camera Module Enable

This bit controls

the camera module.

When this bit = 0, the camera module and clock output (CM1CLKOUT/CM2CLKOUT)

are disabled.

When this bit = 1, the camera module and clock output (CM1CLKOUT/CM2CLKOUT)

are enabled.
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REG[0112h] Camera Frame Setting Register
Default = 0000h Read/Write
v Raw Capture
Mode Enable
15 14 13 12 11 10 9 8
Camera Frame Camera Single C(;?)E?;a"ir;mit ) ) Camera Frame Camera Frame
CaptL(J:re Interrupt Frame Capture Status Always Frame Sampling Control bits 2-0 Capture Ir!terrupt Capture Interrupt
ontrol Enable Active Polarity Enable
7 6 5 4 | 3 | 2 1 0
bit 8 Raw Capture Mode Enable
This bit controls raw capture mode. When JPEG encoded data is captured, this bit must be
set to 1.
When this bit = 0, raw capture mode is disabled.
When this bit = 1, raw capture mode is enabled.
Note
1. This bit reflects while VBLANK and data capture are stopped. VSYNC does not
trigger.

2. The strobe function (REG[0120h]-[0124h]) cannot be used when this function is
enabled.

bit 7 Camera Frame Capture Interrupt Control
This bit controls when the camera frame capture interrupt is asserted and depends on the
setting of the Camera Single Frame Capture Mode bit (REG[0112h] bit 6) as follows.

For continuous frame capture mode (REG[0112h] bit 6 = 0):
When this bit = 0, the interrupt is generated when a valid frame is captured. This result
also depends on the Camera Frame Capture Interrupt Status Always Active bit

(REG[0112h] bit 5).
When this bit = 1, the interrupt is generated after a valid frame is captured and the capture
is stopped.

For single frame capture mode (REG[0112h] bit 6 = 1):

When this bit = 0, the interrupt is generated when a valid frame is captured. This result
also depends on the Camera Frame Capture Interrupt Status Always Active bit
(REG[0112h] bit 5).

When this bit = 1, the interrupt is generated when a valid frame is captured.

Note
When this bit = 1, the Camera Frame Capture Interrupt Status Always Active bit
(REG[0112h] bit 5) has no effect on camera frame interrupt generation.
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bit 6

bit 5

bits 4-2

bit 1

bit 0

Camera Single Frame Capture Enable

This bit controls the camera frame capture mode of the camera interface. This bit must
not be changed while the camera module is enabled (REG[0110h] bit 0 = 1).

When this bit = 0, frames from the camera interface are continuously captured.

When this bit = 1, the next frame from the camera interface is captured when a camera
frame capture start command is issued (REG[0114h] bit 2 = 1). The camera frame capture
stops after a single frame is captured.

Camera Frame Capture Interrupt Status Always Active

When Camera Frame Capture Interrupts are enabled (REG[0112h] bit 0 = 1) this bit
enables triggering of the camera frame capture interrupt on all captured camera frames.
This bit has no effect if Camera Frame Capture Interrupts are disabled

When this bit = 0, the camera frame capture interrupt flag is only active when the JPEG
Start/Stop Control bit is on, REG[098 Ah] bit 0 = 1.

When this bit = 1, the camera frame capture interrupt flag is active on all captured camera
frames.

Frame Sampling Control Bits [2:0]
These bits control the camera data sampling rate in frames.

Table 10-36: Frame Sampling Control Selection

REG[0112h] bits 4-2 Frame Sampling Mode

000b Every Frame is sampled

001b 1 Frame is sampled for every 2 Frames

010b 1 Frame is sampled for every 3 Frames

011b 1 Frame is sampled for every 4 Frames

100b 1 Frame is sampled for every 5 Frames

101b 1 Frame is sampled for every 6 Frames

110b 1 Frame is sampled for every 7 Frames

111b Reserved

Camera Frame Capture Interrupt Trigger Polarity

This bit controls the assertion timing of the camera frame capture interrupt.

When this bit = 0, the Camera Frame Capture Interrupt is asserted when VSYNC is active.
When this bit = 1, the Camera Frame Capture Interrupt is asserted when VSYNC is inac-
tive.

Camera Frame Capture Interrupt Enable

This bit controls whether a camera frame capture interrupt is generated or not.
When this bit = 0, the camera frame capture interrupt is disabled.

When this bit = 1, the camera frame capture interrupt is enabled.
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Default = 0000h

REG[0114h] Camera Control Register

Write Only

15 | 14

11

10

ITU-R BT656
Error Flag 1 Clear

9

ITU-R BT656
Error Flag 0 Clear

8

n/a

Camera Frame
Capture Stop

3

Camera Frame
Capture Start

2

Camera Frame
Interrupt Status
Clear

1

Camera Module
Software Reset

0

| 5 | 4

bit 9

bit 8

bit 3

bit 2

bit 1

bit 0

ITU-R BT656 Error Flag 1 Clear (Write Only)

This bit only has an effect when ITU-R BT 656 interface mode is active
(REG[0110h] bit 7 =1).

Writing a 1 to this bit clears the ITU-R BT656 Error Flag 1 (REG[0116h] bit 9).
Writing a 0 to this bit has no hardware effect.

ITU-R BT656 Error Flag 0 Clear (Write Only)

This bit only has an effect when ITU-R BT 656 interface mode is active
(REG[0110h] bit 7 =1).

Writing a 1 to this bit clears the ITU-R BT656 Error Flag 0 (REG[0116h] bit 8).
Writing a 0 to this bit has no hardware effect.

Note
Both ITU-R BT656 Error Flags (bit 9 and bit 8) cannot be cleared at the same time by
writing 0Ch to REG[0114h].

Camera Frame Capture Stop (Write Only)

This bit stops image frame capturing from the camera interface.
Writing a 0 to this bit has no hardware effect.

Writing a 1 to this bit stops image frame capturing.

Camera Frame Capture Start (Write Only)

This bit starts image frame capturing from the camera interface.
Writing a 0 to this bit has no hardware effect.

Writing a 1 to this bit starts image frame capturing.

Camera Frame Interrupt Status Clear (Write Only)

This bit clears the Camera Frame Interrupt Status bit (REG[0116h] bit 1).
Writing a 0 to this bit has no hardware effect.

Writing a 1 to this bit clears the Camera Frame Interrupt Status.

Camera Module Software Reset (Write Only)

This bit initializes the camera module logic. Camera interface registers are not affected.
Writing a 0 to this bit has no hardware effect.

Writing a 1 to this bit initializes the camera module.
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REG[0116h] Camera Status Register

14

13

12

11

10

9

Default = 0044h Read Only
- ITU-R BT656 ITU-R BT656
Error Flag 1 Error Flag 0

8

n/a

Camera Vsync

6

Effective Strobe
Frame Status

5

Effective Frame
Status

4

Camera Frame
Capture Busy
Status

3

Camera Frame
Capture
Start/Stop Flag

2

Camera Frame
Capture Interrupt
Status

1

n/a

0

bit 9

bit 8

bit 6

bit 5

ITU-R BT656 Error Flag 1 (Read Only)

This bit only has an effect when ITU-R BT656 interface mode is active
(REG[0110h] bit 7 =1).

When this bit = 0, no error has occurred.

When this bit = 1, a 2-bit error is detected on the reference decode operation.

To clear this bit, see REG[0114h] bit 9.

ITU-R BT656 Error Flag 0 (Read Only)

This bit only has an effect when ITU-R BT656 interface mode is active
(REG[0110h] bit 7 = 1).

When this bit = 0, no error has occurred.

When this bit = 1, a 1-bit error is detected on the reference decode operation.

To clear this bit, see REG[0114h] bit 8.
Camera VSYNC (Read Only)

This bit indicates the current condition of VSYNC from the camera interface.

When this bit = 0, VSYNC is not currently occurring.
When this bit = 1, VSYNC is currently occurring.

Effective Strobe Frame Status (Read Only)

This bit indicates the status of the valid data captured when the strobe is enabled
(REG[0124h] bit 0 = 1). This bit goes high when the valid frame for the strobe pulse is

captured. It will only remain high for one frame and then go low.

This bit returns a 1, when the valid frame for the strobe pulse is captured. It remains high

for only one frame and then goes low.
This bit returns a 0, when there is no valid data.
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bit 4

Effective Frame Status (Read Only)

This bit indicates whether the current frame from the camera interface is an “effective”
frame based on the Frame Sampling Control bits (REG[0112h] bits 4-2).

When this bit = 0, an effective frame is not occurring.

When this bit = 1, an effective frame is occurring.

The following diagram shows an example of the Effective Frame Status bit where the
Frame Sampling Control bits are set for 1 frame sampled for every 3 frames (REG[0112h]
bits 4-2 = 010D).

c VSYNC
REaCT[8ﬁ4h] oits~\/ v \ \ / \
Camera Data Invalid X vaid X Invalid X valid X Invalid

Effective Frame Status
REG[0114h] bit 4 / \ / \

bit 3

bit 2

bit 1

Figure 10-1: Effective Frame Status Bit Example

Camera Frame Capture Busy Status (Read Only)

This bit indicates the status of frame capturing from the camera interface.
When this bit = 0, frames are not being captured.

When this bit = 1, frames are being captured.

Camera Frame Capture Start/Stop Flag (Read Only)

This bit indicates the current state of the camera frame capture setting in relation to the
setting of the Camera Frame Capture Start/Stop bits (REG0114h] bits 3-2).

When this bit = 0, camera frame capturing has been stopped.

When this bit = 1, the camera frame capturing start command has been asserted.

Camera Frame Capture Interrupt Status (Read Only)

This bit indicates when a Camera Frame Capture Interrupt has taken place.
When this bit = 0, a camera frame capture interrupt has not occurred.
When this bit = 1, a camera frame capture interrupt has occurred.

Note
When the Camera Frame Capture Interrupt is enabled (REG[0112h] bit 0 = 1) and the
Camera Frame Capture Interrupt Status Always Active is enabled (REG[0112h] bit 5 =
0), the camera frame capture interrupt flag is only set at the first camera VREF if contin-
uous capture mode is selected (REG[0112h] bit 6 = 0).

Note
This bit is set regardless of whether the resizers are enabled. Therefore, the Camera
Frame Capture Interrupt Status bit cannot be used as an indication that a camera frame
has been written to the embedded memory or the JPEG Codec.
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REG[0120h] Strobe Line Delay Register
Default = 0000h Read/Write
Strobe Line Delay bits 15-8
15 | 14 | 13 | 12 | 11 | 10 | 9 | 8
Strobe Line Delay bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
bit 15-0 Strobe Line Delay bits [15:0]

When the strobe is enabled (REG[0124h] bit 0 = 1), these bits specify the delay, in lines of
the camera interface, from the VSYNC input to the beginning of the Strobe Control Sig-
nal. For details on the Strobe Control Signal, see Section 21.3, “Strobe Control Signal”.

REG[0122h] Strobe Pulse Width Register
Default = 0000h Read/Write
Strobe Pulse Width bits 15-8
15 | 14 | 13 | 12 | 11 | 10 | 9 | 8
Strobe Pulse Width bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
bit 15-0 Strobe Pulse Width bits [15:0]

When the strobe is enabled (REG[0124h] bit 0 = 1), these bits specify the pulse width of
the Strobe Control Signal, in lines of the camera interface. For details on the Strobe Con-

trol Signal, see Section 21.3, “Strobe Control Signal”.
Strobe Pulse Width = REG[0122] bits [15:0] + 1 in CMHREF lines

REG[0124h] Strobe Control Register
Default = 0000h Read/Write
n/a Reserved
15 | 14 | 13 | 12 11 10 9 8
Strobe Capture Delay Control bits 3-0 Strg)r?:biort Reserved 2};;‘? gggt@l Strobe Enable

7 | 6 | 5 | 4 3 2 1 0

bit 8 Reserved
The default value for this bit is 0.
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bits 7-4 Strobe Capture Delay Control bits [3:0]
When the strobe is enabled (REG[0124h] bit 0 = 1), these bits specify the number of
frames delayed from the strobe control signal output to the valid camera frame capture
(for JPEG encoding).
This register has no effect when the strobe is disabled.
Table 10-37: Strobe Capture Delay Control
REG[0124h] bits 7-4 Delay Value
0000b No Delay
0001b 1 Frame
0010b 2 Frames
0011b 3 Frames
0100b 4 Frames
0101b 5 Frames
0110b 6 Frames
0111b 7 Frames
1000b 8 Frames
1001b 9 Frames
1010b 10 Frames
1011b 11 Frames
1100b 12 Frames
1101b 13 Frames
1110b 14 Frames
1111b 15 Frames
bit 3 Strobe Port Enable
This bit controls the strobe control signal (CMSTROUT) used for the Strobe Control Sig-
nal.
When this bit = 0, the strobe is disabled and CMSTROUT is Hi-Z (default).
When this bit = 1, the strobe is enabled and CMSTROUT is actively driven (high/low).
bit 2 Reserved
The default value for this bit is 0.
bit 1 Strobe Control Signal Polarity
This bit determines the active polarity of the Strobe Control Signal and only has an effect
when the output mode of the strobe port is configured for the strobe function
(REG[0124h] bit 0 = 1). Setting this bit will change the inactive state of the CMSTROUT
pin immediately.
When this bit = 0, the strobe control signal is active low.
When this bit = 1, the strobe control signal is active high.
bit 0 Strobe Enable
This bit configures the output mode of the Strobe Port (CMSTROUT).
When this bit = 0, the strobe port is a general purpose output port (default). In this mode
CMSTROUT can be used for general purpose data output.
When this bit = 1, the strobe port is configured for the strobe (or flash) function. For fur-
ther information on this function, see Section 21.3, “Strobe Control Signal”. In this mode
CMSTROUT outputs a strobe pulse triggered by:
» The JPEG Start/Stop Control bit (REG[098Ah] bit 0 = 1)
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* The Frame Capture Stop bit for repeat capture mode (REG[0114h] bit2 =1)
* The Frame Capture Start bit for single frame capture mode (REG[0114h] bit 3 =1)

REG[0128h] MPEG Interface VSYNC Width register

Default = 0000h Read/Write
75 MPEG Interface VSYNC Width
bits 9-8
15 | 14 | 13 | 12 | 11 | 10 9 | 8
MPEG Interface VSYNC Width bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
bits 9-0 MPEG Interface VSYNC Width bits [9:0]

When the MPEG interface is enabled, these bits specify the Vertical Total Period for a
MPEG interface chip.

REG[0128h] bits 9-0 = Vertical Total -1 in horizontal lines (CM2HREF period)

REG[012Ah] MPEG Interface HSYNC Width register

Default = 0000h Read/Write
75 MPEG Interface HSYNC Width
bits 9-8
15 | 14 | 13 | 12 | 11 | 10 9 | 8
MPEG Interface HSYNC Width bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
bits 9-0 MPEG Interface HSYNC Width bits [9:0]

When the MPEG interface is enabled, these bits specify the Horizontal Total Period for
MPEG interface chip.

REGJ[012Ah] bits 9-0 = Horizontal Total -1 in pixels where 1 pixel is 2 CM2CLKOUTs

REG[012Ch] through REG[012Fh] are Reserved

These registers are Reserved and should not be written.
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REG[0130h] CIOVDD Control register
Default Determined by CNFO

Read/Write

15

14

| 13

12

n/a

8

n/a

6

Clo2vDD
Software Control

4

n/a

ClO1vDD
Software Control

0

| 5

bit 4

bit 0

CIO2VDD Software Control
This bit is the software control for the Camera2 input buffers. The default state of this bit
is directly controlled by CNFO.

When this bit =0, CIO2VDD can be safely turned off without damaging the S1D13719, or
causing excessive current drain on the Camera2 input buffers.

When this bit = 1, CIO2VDD is expected to be powered and the camera2 input pins
should be driven.

This bit, when 0, causes internal input buffers of the SID13719 for the Camera?2 interface
to be grounded to prevent floating inputs to the S1D13719 when CIO2VDD is turned off.

The power-off sequence is:
1. Turn off the power to CIO2VDD

2. Set REG[0130h] bit 4=0

The power-on sequence is:
1. Set REG[0130h] bit 4= 1

2. Turn on the power to CIO2VDD

CIO1VDD Software Control
This bit is the software control for the Cameral input buffers. The default state of this bit
is directly controlled by CNFO.

When this bit =0, CIO1VDD can be safely turned off without damaging the S1D13719, or
causing excessive current drain on the Cameral input buffers.

When this bit =1, CIO1VDD is expected to be powered and the Cameral input pins
should be driven.

This bit, when 0, causes internal input buffers of the SID13719 for the Cameral interface
to be grounded to prevent floating inputs to the SID13719 when CIO1VDD is turned off.

The power-off sequence is:
1. Turn off the power to CIO1VDD

2. Set REG[0130h] bit 1=0

The power-on sequence is:
1. Set REG[0130h] bit 1=1

2. Turn on the power to CIO1VDD
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10.4.9 Display Mode Setting Register

REG[0200h] Display Mode Setting Register 0
Default = 0000h

Read/Write

R/B Color
Interpolation

15

Reserved

14

Double/Triple
Buffer Window
Select

Memory Image
JPEG Encode
Status (RO)

13 12 11 10 9 8

Buffer Mode Select Display Mode Select bits 1-0

LCD Software
Reset (WO)

7

LCD Memory
Image JPEG
Enable

6

LUT2 Bypass
Enable

LUT1 Bypass

Enable PIP+ Window Bpp Select bits 1-0

Main Window Bpp Select bits 1-0

5 4 3 | 2 1 | 0

bit 15

bit 14

bit 13

bits 12-11

R/B color Interpolate when use the LUT2 Bypass mode.
When this bit = 0, RGB565 is not interpolated.
When this bit = 1, RGB565->RGB666

Reserved
The default value for this bit is 0.

Double/Triple Buffer Window Select

This bit controls which window (Main or PIP") is affected when Double/Triple Buffer
Mode is enabled (REG[0200h] bits 12-11).

When this bit = 0, the PIP" window area is Double/Triple buffered.(RGB only)

When this bit = 1, the Main window area is Double/Triple buffered.

Buffer Mode Select

These bits control buffer mode select. Double or Triple buffer mode can be used to
enhance the performance of the camera interface, allowing the display to be refreshed
from one or two buffer while the camera interface is writing data to the other buffer. When
double or triple buffer mode is enabled it applies to the window as selected by the Dou-
ble/Triple Buffer Window Select bit (see REG[0200h] bit 13).

When double buffer mode is enabled, the window to be double buffered must be selected
using the Double/Triple Buffer Window Select bit (REG[0200h] bit 13). The correspond-
ing Main/PIP" window area settings, such as the Display Start Address and the Line
Address Offset registers, specify the front buffer display start address and line address off-
set. The back buffer uses the same line address offset as the front buffer, however it’s dis-
play start address is now controlled by the Back1 Buffer Display Start Address registers
(REG[022Ch]-[022Ah]). The following table summarizes the possible address and offset
configurations.
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When triple buffer mode is enabled, the window to be triple buffered must be selected
using the Double/Triple Buffer Window Select bit (REG[0200h] bit 13). The correspond-
ing Main/PIP" window area settings, such as the Display Start Address and the Line
Address Offset registers, specify the front buffer display start address and line address oft-
set. The back buffer uses the same line address offset as the front buffer, however it’s dis-
play start address is now controlled by the Backl and Back2 Buffer Display Start Address
registers (REG[022Ch]-[022Ah] and REG[0230]-[022Eh]). The following table summa-
rizes the possible address and offset configurations.

When these bits = 00b, single buffer writing mode is selected. (Default)
When these bits = 01b, double buffer writing mode is selected.

When these bits = 10b, triple buffer writing mode is selected.

When these bits = 11b, Reserved.

Note
REG[0240] bits 13-12 must be set to the same mode as these bits or only the last back
buffer image will be displayed.
Table 10-38: Double Buffer Address Registers

Front Buffer

Double Buffer
Window Select
(REG[0200h] bit 13)
double buffer = Main
double buffer = PIP*

Back Buffer

Start Address Offset (RGB Only)

REG[0216h]
REG[021Eh]

Start Address Offset (RGB Only)

REG[0216h]
REG[021Eh]

REG[0212h]-[0210h]
REG[021Ah]-[0218h]

REG[022Ch]-[022Ah]
REG[022Ch]-[022Ah]

Note
When double buffer mode is enabled (REG[0200h] bits 12-11 = 01b), but double write
buffer mode is disabled (REG[0240h] bits 13-12 = 00b), then only the back buffer mem-
ory window is displayed on the selected window (REG[0200h] bit 13).

Table 10-39: Triple Buffer Address Registers

Triple Buffer Front Buffer Back1 Buffer Back2 Buffer
Window Select Offset Offset Offset
(REG[0200h] bit 13) Start Address (RGB Only) Start Address (RGB Only) Start Address (RGB Only)

. — Mai REG[0212h] - REG[022Ch] - REG[0230h] -
triple buffer = Main [0210h] REG[0216h] [022Ah] REG[0216h] [022Eh] REG[0216h]
. _ + | REG[021AhR] - REG[022Ch] - REG[0230h] -
triple buffer = PIP [0218h] REG[021Eh] [022Ah] REG[021Eh] [022Eh] REG[021Eh]
Note

When triple buffer mode is enabled (REG[0200h] bits 12-11 = 10b), but triple write
buffer mode is disabled (REG[0240h] bits 13-12 = 00b), then only the back buffer 2
memory window is displayed on the selected window (REG[0200h] bit 13).
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bit 10

bits 9-8

bit 7

bit 6

bit 5

bit 4

Memory Image JPEG encode Status (Read Only)

When this bit = 0, the memory image RGB to YUV convert process has finished or the
memory image JPEG encode mode is not enabled.

When this bit = 1, the memory image (or display frame) JPEG encode process is in
progress.

Display Mode Select bits [1:0]
These bits determine the display mode for either LCD1 or LCD2 depending on the setting
of the LCD Output Port Select bits (REG[0202h] bits 12-10).

Table 10-40: Display Mode Selection

REG[0200h] bits 9-8 Display Mode

00b Main Window only

01b Main Window and PIP*

10b Reserved

11b Main Window and PIP™ with Overlay

LCD Software Reset (Write Only)

When this bit is set to 1, a software reset is performed on the LCD and RGB/YUV Con-
verter for both LCD and Memory Image JPEG Encode modes.

When this bit is set to 0, there is no hardware effect.

LCD Memory Image JPEG encode Enable

This bit controls the LCD memory image RGB to YUV convert function. In this mode the
memory image from the panel is sent to the JPEG encoder. For panels without ram, data is
sent to the JPEG encoder with the first updated frame after the mode is enabled
(REGJ[0200h] bit 6 = 1). For panels with ram, data is sent to the JPEG encoder using a
frame forwarding trigger according to the panel type.

When this bit = 0, LCD memory image JPEG encode is disabled.

When this bit = 1, LCD memory image JPEG encode is enabled.

LUT2 Bypass Enable

LUT?2 is associated with the PIP™ Window. This bit determines if LUT? is used for output
to the PIP™ Window. For more information on the display format when LUT?2 is used or
bypassed, see Section 12, “Display Modes”.

When this bit =0, LUT?2 is used.

When this bit = 1, LUT2 is bypassed.

Note
When YRC2(24bpp) is used, LUT?2 is bypassed.

LUT1 Bypass Enable

LUTT1 is associated with the Main Window. This bit determines if LUT1 is used for output
to the Main Window. For more information on the display format when LUT1 is used or
bypassed, see Section 12, “Display Modes”.

When this bit =0, LUT1 is used.

When this bit = 1, LUT1 is bypassed.
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bits 3-2

bits 1-0

PIP+ Window Bits-per-pixel Select bits [1:0]

These bits determine the color depth for the PIP+ Window. For more information, see Sec-
tion 12, “Display Modes”.

Table 10-41: LUT2 (PIP" Window) Color Mode Selection

REG[0200h] bits 3-2

Color Depth

LUT2 Bypass Enable

Color

00b

8 bpp

0

LUT2 color format

Data is handled as follows:
R_data={r2, r1, r0, r2, r2,r2, r2, r2}
G_data={g2, g1, 90, 92, 92, 92, 92, g2}
B_data={b1, b0, b1, b1, b1, b1, b1, b1}

01b

16 bpp

LUT2 color format

Data is handled as follows:
R_data={r4, r3, r2, r1, r0, r4, r4, r4}
G_data={g5, g4, g3, g2, g1, g0, g5, g5}
B_data={b4, b3, b2, b1,b0, b4, b4, b4}

10b

Reserved

Reserved

11b

bpp

Reserved

= O] = O

Same as Input Data Format

Main Window Bits-per-pixel Select bits [1:0]
These bits determine the color depth for the Main Window. For more information, see

Section 12, “Display Modes”.
Table 10-42: LUTI (Main Window) Color Mode Selection

REG[0200h] bits 1-0

Color Depth

LUT1 Bypass Enable

Color

00b

8 bpp

0

LUT1 color format

Data is handled as follows:
R_data={r2, r1, r0, r2,r2,r2, r2, r2}
G_data={g2, g1, 90, 92, 92, 92, g2, g2}
B_data={b1, b0, b1, b1, b1, b1, b1, b1}

01b

16 bpp

LUT1 color format

Data is handled as follows:
R_data={r4, r3, r2, r1, 10, r4, r4, r4}
G_data={g5, g4, g3, g2, g1, g0, g5, g5}
B_data={b4, b3, b2, b1,b0, b4, b4, b4}

10b

Reserved

Reserved

11b

bpp

Reserved

= Ol =~ O

Same as Input Data Format
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REG[0202h] Display Mode Setting Register 1

Default = 0000h Read/Write
Active LCD Port Status bits 2-0 (RO) LCD Output Port Select bits 2-0 SW Video Invert Display Blank
15 14 13 12 11 10 9 8
PIP* Window PIP+ Window SwivelView Mode Select Main Window Main Window SwivelView Mode Select
Mirror Enable Reserved bits 1-0 Mirror Enable na bits 1-0
7 6 5 | 4 3 2 1 | 0
bits 15-13 Active LCD Port Status bits [2:0] (Read Only)
These bits indicate the selected output port is active. Before sending any commands,
parameters, or image data to the port, confirm that the desired port is active.
Note
These bits are read only and are only changed using the LCD Output Port Select
bits 2-0 (REG[0202h] bits 12-10).
Table 10-43: Active LCD Port Status
REG[0202h] bits 15-13 Active LCD Port
000b All Off
001b LCD1
010b LCD2
bits 12-10 LCD Output Port Select bits [2:0]
These bits specify the valid output port. Changes to these bits take effect after the end of
the current frame. The auto transfer bits (REG[003Ch] bit 0) must be cleared before
changing these bits.
Table 10-44: LCD Output Port Selection
REG[0202h] bits 12-10 LCD Output Port
000b All Off
001b LCD1
010b LCD2
bit 9 Software Video Invert
This bit determines whether the RGB type panel data output (FPDAT[17:0], GPIO[9:4]) is
inverted or left unchanged (normal). This bit has an effect when the display is active and
when the display is blanked (see REG[0202h] bit 8).
When this bit = 0, the panel data output is left unchanged (normal).
When this bit = 1, the panel data output is inverted.
Note
If the Software Video Invert bit is set to 1 when configured for an 8-bit parallel panel,
the FPDAT[15:8] pins will toggle.
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bit 8

bit 7

bit 6

bits 5-4

Display Blank

This bit blanks the display of RGB Type panels by disabling the display pipe and forcing
all data outputs (FPDAT[17:0], GPIO[9:4]) low (or high).

When this bit = 0, the display is active.

When this bit = 1, display is blanked and all data outputs are forced low or high based on
the setting of the Software Video Invert bit (REG[0202h] bit 9).

Table 10-45: LCD Interface Data Output Selection

REG[0202h] bit 8 REG[0202h] bit 9 LCD Interface Data Output

0 normal
inverted

0

1
0 forced low
1 forced high

Note
For further details, see Table 5-5: “LCD Interface Pin Mapping for Mode 1,” on page 44
and Table 5-6: “LCD Interface Pin Mapping for Modes 2/3,” on page 45.

PIP" Window Mirror Enable

This bit controls the Mirror Display function for the PIP™ window. Mirror display is inde-
pendently controlled for the PIP* Window and the Main window (see REG[0202h] bit 3).
When this bit = 0, mirror display for the PIP™ window is disabled.

When this bit = 1, mirror display for the PIP" window is enabled.

Note
This bit is effective only in RGB format. Please set REG0234h-bit 2 at the format.

Reserved
The default value for this bit is 0.

PIP+ Window SwivelView Mode Select bits [1:0]

These bits select the SwivelView mode of the PIP" window. The SwivelView mode (ori-
entation) of the PIP* window is independently controlled for the PIP* window and the
Main window (see bits 1-0). SwivelView is a counter-clockwise hardware rotation of the
displayed image. For more information on SwivelView, see Section 13.1, “Swivel View™
Display”.

Note
This bit is effective only in RGB format. Please set REG[0234h] bits 7-6 at the YUV
format.

Table 10-46: PIP+ Window SwivelView Mode Selection

REG[0202h] bits 5-4 SwivelView Mode

00b 0° (Normal)

01b 90°

10b 180°

11b 270°
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bit 3

bits 1-0

Main Window Mirror Enable

This bit controls the Mirror Display function for the Main Window. Mirror display is inde-
pendently controlled for the PIP™ window (bit 7) and the main window.

When this bit = 0, mirror display for the main window is disabled.

When this bit = 1, mirror display for the main window is enabled.

Main Window SwivelView Mode Select bits [1:0]

These bits select the SwivelView mode of the Main window. The SwivelView mode (ori-
entation) of the Main window is independently controlled for the Main window and the
PIP" window (see bits 5-4). SwivelView is a counter-clockwise hardware rotation of the
displayed image. For more information on SwivelView, see Section 13.1, “Swivel View™
Display”.

Table 10-47: Main Window SwivelView Mode Selection

REG[0202h] bits 1-0 SwivelView Mode

00b 0° (Normal)

01b 90°

10b 180°

11b 270°
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REG[0204h] Transparent Overlay Key Color Red Data Register
Default = 0000h Read/Write
n/a
15 | 14 | 13 | 12 | 11 | 10 9 | 8
Transparent Overlay Key Color Red Data bits 7-0
7 | 6 | 5 | 4 | 3 2 | 1 | 0

Transparent Overlay Key Color Red Data bits [7:0]
These bits only have an effect when PIP* with Overlay is enabled (REG[0200h] bits 9-8 =

11b). These bits set the red color component of the Transparent Overlay Key Color. For
more information on Overlays, see Section 13.4, “Overlay Display”.

bits 7-0

Note
If LUT bypass mode is enabled (see REG[0200h] bits 5-4), the key color bits must be

expanded to a full 8 bits using the bit cover method in Section 12.3.5, “Bit Cover When
LUT Bypassed”.

Note
If more than one overlay function is enabled, only the function with the highest priority

takes effect. Function priority is as follows (from highest to lowest) Transparent Key
Color > Average Key Color > AND Key Color > OR Key Color > INV Key Color.

REG[0206h] Transparent Overlay Key Color Green Data Register
Default = 0000h Read/Write

n/a
|

13 | 12 | 11 | 10 | 9
Transparent Overlay Key Color Green Data bits 7-0
4 | 3 | 2 | 1 |

15

7 | 6 | 5 |

bits 7-0 Transparent Overlay Key Color Green Data bits [7:0]
These bits only have an effect when PIP* with Overlay is enabled (REG[0200h] bits 9-8 =

1b1). These bits set the green color component of the Transparent Overlay Key Color. For
more information on Overlays, see Section 13.4, “Overlay Display”.

Note
If LUT bypass mode is enabled (see REG[0200h] bits 5-4), the key color bits must be

expanded to a full 8 bits using the bit cover method in Section 12.3.5, “Bit Cover When
LUT Bypassed”.

Note
If more than one overlay function is enabled, only the function with the highest priority

takes effect. Function priority is as follows (from highest to lowest) Transparent Key
Color > Average Key Color > AND Key Color > OR Key Color > INV Key Color.
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REG[0208h] Transparent Overlay Key Color Blue Data Register
Default = 0000h Read/Write
n/a
15 | 14 | 13 | 12 | 11 | 10 | 9 | 8
Transparent Overlay Key Color Blue Data bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
bits 7-0 Transparent Overlay Key Color Blue Data bits [7:0]

These bits only have an effect when PIP* with Overlay is enabled (REG[0200h] bits 9-8 =
11b). These bits set the blue color component of the Transparent Overlay Key Color. For
more information on Overlays, see Section 13.4, “Overlay Display”.

Note
If LUT bypass mode is enabled (see REG[0200h] bits 5-4), the key color bits must be

expanded to a full 8 bits using the bit cover method in Section 12.3.5, “Bit Cover When
LUT Bypassed”.

Note
If more than one overlay function is enabled, only the function with the highest priority

takes effect. Function priority is as follows (from highest to lowest) Transparent Key
Color > Average Key Color > AND Key Color > OR Key Color > INV Key Color.

REG[0210h] Main Window Display Start Address Register 0

Default = 0000h Read/Write
Main Window Display Start Address bits 15-8
15 | 14 | 13 | 12 | 11 | 10 | 9 | 8
Main Window Display Start Address bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
REG[0212h] Main Window Display Start Address Register 1
Default = 0000h Read/Write
n/a
15 | 14 | 13 | 12 | 11 10 | 9 | 8
n/a Main Window Display Start Address bits 18-16
7 | 6 | 5 | 4 | 3 2 | 1 | 0

REG[0212h] bits 2-0

REG[0210h] bits 15-0 Main Window Display Start Address bits [18:0]
These bits specify the Main window starting address for the LCD image in the display
buffer. At a color depth of 8 bpp, this register is incremented in 8-bit steps. At 16 bpp, this
register should be incremented by 16-bit steps. 16 bpp pixel data should be mapped from
even memory addresses, and this register should be set to an even number. At 32 bpp
, this register should be incremented by 32-bit steps.
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REG[0214h] Main Window Start Address Status Register
Default = 0001h Read Only
n/a
15 | 14 | 13 | 12 | 11 | 10 9 | 8
n/a Main Window Start Address Status
7 | 6 | 5 | 4 | 3 | 2 1 | 0

bits 1-0

Main Window Start Address Status (Read Only)

When Double Buffer Mode is disabled (REG[0200h] bit 12 = 0), these bits indicate the
current main window frame status. These bits are updated only after the Main Window
Display Start Address has been changed.

When these bits = 01b, the current frame is using the latest Main Window Display Start
Address values (REG[0210h] - REG[0212h].

When these bits = 00b, the next frame will use the latest Main Window Display Start
Address values (REG[0210h] - REG[0212h]).

When Double Buffer Mode is enabled (REG[0200h] bit 12 = 1) and the Main Window is
used for the front buffer (REG[0200h] bit 13 = 1), these bits indicate which buffer is cur-
rently displayed.

When these bits = 01b, the front buffer which corresponds to the Main window area
(REG[0210h] - REG[0212h]) is being displayed.

When this bit = 00b, the back bufferl as defined by the Back Buffer Display Start Address
registers (REG[022Ah] - REG[022Ch]) is being displayed.

When Triple Buffer Mode is disabled (REG[0200h] bit 11 = 0), this bit indicates the cur-
rent main window frame status. These bits are updated only after the Main Window Dis-
play Start Address has been changed.

When these bits = 01b, the current frame is using the latest Main Window Display Start
Address values (REG[0210h] - REG[0212h].

When these bits = 00b, the next frame will use the latest Main Window Display Start
Address values (REG[0210h] - REG[0212h]).

When Triple Buffer Mode is enabled (REG[0200h] bit 11 = 1) and the Main Window is
used for the front buffer (REG[0200h] bit 13 = 1), these bits indicate which buffer is
currently displayed.

When these bits = 01b, the front buffer which corresponds to the Main window area
(REG[0210h] - REG[0212h]) is being displayed.

When these bits = 00b, the back1 buffer as defined by the Back Buffer Display Start
Address registers (REG[022Ah] - REG[022Ch]) is being displayed.

When these bits = 10b, the back2 buffer as defined by the Back Buffer Display Start
Address registers (REG[022Eh] - REG[0230h]) is being displayed.
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REG[0216h] Main Window Line Address Offset Register

Default = 0000h Read/Write
Main Window Main Window
n/a Vertical Pixel Horizontal Pixel Main Window Line Address Offset bits 11-8
Doubling Enable Doubling Enable
15 | 14 13 12 11 | 10 | 9 | 8
Main Window Line Address Offset bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
bit 13 Main Window Pixel Doubling Vertical Enable
This bit controls the pixel doubling feature for the vertical dimension or height of the
panel (i.e. 160 pixel high data doubled for a 320 pixel high panel).
When this bit = 0, there is no hardware effect.
When this bit = 1, pixel doubling in the vertical dimension (height) is enabled.
When vertical pixel doubling of the main window is enabled, the main window display
start address must be adjusted according to the selected Swivel View mode (see
REG[0202h] bits 1-0) using the following formulas.
For SwivelView 0°
Address =0
For SwivelView 90°
Address = (main window height - (bpp/8))
For SwivelView 180°
Address = ((main window height - 1) x (main window width)) - (bpp/8)
For SwivelView 270°
Address = main window line offset x ((main window width + 2) - 1
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bit 12 Main Window Pixel Doubling Horizontal Enable
This bit controls the pixel doubling feature for the horizontal dimension or width of the
panel (i.e. 160 pixel wide data doubled for a 320 pixel wide panel)
When this bit = 0, there is no hardware effect.
When this bit = 1, pixel doubling in the horizontal dimension (width) is enabled.
When horizontal pixel doubling of the main window is enabled, the main window display
start address must be adjusted according to the selected SwivelView mode (see
REG[0202h] bits 1-0) using the following formulas.
For SwivelView 0°
Address =0
For SwivelView 90°
Address = (main window height - (bpp/8))
For SwivelView 180°
Address = ((main window height - 1) x (main window width)) - (bpp/8)
For SwivelView 270°
Address = main window line offset x ((main window width + 2) - 1
bits 11-0 Main Window Line Address Offset bits [11:0]
These bits specify the offset from the beginning of one display line to the beginning of the
next display line in the memory used for the main window. At a color depth of 8 bpp, these
bits should be incremented by 8-bit steps. At 16 bpp, these bits should be incremented by
16-bit steps. 16 bpp pixel data should be mapped from even memory addresses, and these
bits should be set to an even number. At 32 bpp, these bits should be incremented by 32-
bit steps.
Calculate the Line Address Offset as follows (valid for both pixel doubling enabled and
disabled).
REG[0216h] bits 11-0 = Line width in pixels x bpp + 8
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REG[0218h] PIP* Display Start Address Register 0

Default = 0000h Read/Write
PIP* Display Start Address bits 15-8
15 | 14 | 13 | 12 | 11 | 10 | 9 | 8
PIP* Display Start Address bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
REG[021Ah] PIP* Display Start Address Register 1
Default = 0000h Read/Write
n/a
15 | 14 | 13 | 12 | 11 10 | 9 | 8
n/a PIP* Display Start Address bits 18-16
7 | 6 | 5 | 4 | 3 2 | 1 | 0

REG[021Ah] bits 2-0
REG[0218h] bits 15-0 PIP* Display Start Address bits [18:0]

These bits specify the PIP+ window starting address for the LCD image in the display
buffer. When the PIP+ function is disabled (REG[0200h] bits 9-8 = 00b), this register is
ignored. At a color depth of 8 bpp, this register is incremented in 8-bit steps. At 16 bpp,
this register should be incremented by 16-bit steps. 16 bpp pixel data should be mapped
from even memory addresses, and this register should be set to an even number. At
bpp, this register should be incremented by 32-bit steps.
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REG[021Ch] PIP* Window Start Address Status Register
Default = 0001h Read Only
n/a
15 | 14 | 13 | 12 | 11 | 10 9 | 8
n/a PIP* Window Start Address Status
7 | 6 | 5 | 4 | 3 | 2 1 | 0

bits 1-0

PIP" Window Start Address Status (Read Only)

When Double Buffer Mode is disabled (REG[0200h] bit 12 = 0), these bits indicate the
current PIP" window frame status. these bits are updated only after the PIP” Window Dis-
play Start Address has been changed.

When these bits = 01b, the current frame is using the latest PIP” Window Display Start
Address values (REG[0218h] - REG[021Ah].

When these bits = 00b, the next frame will use the latest PIP™ Window Display Start
Address values (REG[0218h] - REG[021Ah]).

When Double Buffer Mode is enabled (REG[0200h] bit 12 = 1) and the PIP" Window is
used for the front buffer (REG[0200h] bit 13 = 0), these bits indicate which buffer is cur-
rently displayed.

When these bits = 01b, the front buffer which corresponds to the PIP* window area
(REG[0218h] - REG[021Ah]) is being displayed.

When these bits = 00b, the back buffer as defined by the Back Buffer Display Start
Address registers (REG[022Ah] - REG[022Ch]) is being displayed.PIP* Window Start
Address Status (Read Only)

When Triple Buffer Mode is disabled (REG[0200h] bit 11 = 0), this bit indicates the cur-
rent PIP* window frame status. these bits are updated only after the PIP* Window Display
Start Address has been changed.

When these bits = 01b, the current frame is using the latest PIP” Window Display Start
Address values (REG[0218h] - REG[021Ah)].

When these bits = 00b, the next frame will use the latest PIP” Window Display Start
Address values (REG[0218h] - REG[021Ah)]).

When Triple Buffer Mode is enabled (REG[0200h] bit 11 = 1) and the PIP™ Window is
used for the front buffer (REG[0200h] bit 13 = 0), these bits indicate which buffer is
currently displayed.

When these bits = 01b, the front buffer which corresponds to the PIP* window area
(REG[0218h] - REG[021Ah]) is being displayed.

When this bit = 00b, the back1 buffer as defined by the Back Buffer Display Start Address
registers (REG[022Ah] - REG[022Ch]) is being displayed.

When these bits = 10b, the back2 buffer as defined by the Back Buffer Display Start
Address registers (REG[022Eh] - REG[0230h]) is being displayed.
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Default = 0000h

REG[021Eh] PIP* Window Line Address Offset Register

Read/Write

n/a

15 |

14

PIP* Window
Pixel Doubling
Vertical Enable

13

PIP* Window Pixel
Doubling Horizontal
Enable

12 11

PIP* Window Line Address Offset bits 11-8

| 10 | 9 | 8

7 |

PIP* Window Line Address Offset bits 7-0
| 5 | 4 | 3 | 2 | 1 | 0

bit 13

PIP" Window Pixel Doubling Vertical Enable

This bit controls the pixel doubling feature for the vertical dimension or height of the
panel (i.e. 160 pixel high data doubles for a 320 pixel high panel).

When this bit = 0, there is no hardware effect.

When this bit = 1, pixel doubling in the vertical dimension (height) is enabled.

When vertical pixel doubling of the PIP* window is enabled, the PIP" window display
start address must be adjusted according to the selected Swivel View mode (see
REG[0202h] bits 5-4) using the following formulas.
For SwivelView 0°

Address =0
For SwivelView 90°

Address = (PIP" window height - (bpp/8))
For SwivelView 180°

Address = ((PIP" window height - 1) x (PIP* window width)) - (bpp/8)
For SwivelView 270°

Address = PIP" window line offset x (PIP" window width + 2) - 1

Note
This bit is effective only in RGB format.
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bit 12

bits 11-0

PIP" Window Pixel Doubling Horizontal Enable

This bit controls the pixel doubling feature for the horizontal dimension or width of the
panel (i.e. 160 pixel wide data doubles for a 320 pixel wide panel)

When this bit = 0, there is no hardware effect.

When this bit = 1, pixel doubling in the horizontal dimension (width) is enabled.

When horizontal pixel doubling of the PIP™ window is enabled, the PIP* window display
start address must be adjusted according to the selected SwivelView mode (see
REG[0202h] bits 5-4) using the following formulas.
For SwivelView 0°

Address =0
For SwivelView 90°

Address = (PIP" window height - (bpp/8))
For SwivelView 180°

Address = ((PIP" window height - 1) x (PIP* window width)) - (bpp/8)
For SwivelView 270°

Address = PIP™ window line offset x ((PIP"™ window width + 2) - 1

Note
This bit is effective only in RGB format.

PIP" Window Line Address Offset bits [11:0]

This register specifies the offset from the beginning of one display line to the beginning of
the next display line in the memory of the PIP* window. At a color depth of 8 bpp, these
bits should be incremented by 8-bit steps. At 16 bpp, these bits should be incremented by
16-bit steps. 16 bpp pixel data should be mapped from even memory addresses, and these
bits should be set to an even number. At 32 bpp, these bits should be incremented by 32-
bit steps.

Calculate the Line Address Offset as follows (valid for both pixel doubling enabled and
disabled).
REG[021Eh] bits 11-0 = Line width in pixels x bpp + 8

Note
This bit is effective only in RGB format.
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REG[0220h] PIP* X Start Positions Register
Default = 0000h Read/Write
n/a PIP* X Start Position bits 9-8
15 | 14 | 13 | 12 | 11 | 10 9 | 8
PIP* X Start Position bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
bits 9-0 PIP™ Window X Start Position bits [9:0]

These bits determine the X start position of the PIP" window in relation to the origin of the
panel (in pixels).

REG[0222h] PIP* Y Start Positions Register
Default = 0000h Read/Write
n/a PIP* Y Start Position bits 9-8
15 | 14 | 13 | 12 | 11 | 10 9 | 8
PIP* Y Start Position bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
bits 9-0 PIP" Window Y Start Position bits [9:0]

These bits determine the Y start position of the PIP* window in relation to the origin of the
panel (in pixels).

REG[0224h] PIP* X End Positions Register
Default = 0000h Read/Write
n/a PIP* X End Position bits 9-8
15 | 14 | 13 | 12 | 11 | 10 9 | 8
PIP* X End Position bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
bits 9-0 PIP" Window X End Position bits [9:0]

These bits determine the X end position of the PIP™ window in relation to the origin of the
panel (in pixels).

Note
These bits must be set such that the following formula is valid.
REG[0224h] bits 9-0 < Horizontal Display Period
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REG[0226h] PIP* Y End Positions Register
Default = 0000h Read/Write
n/a PIP* Y End Position bits 9-8
15 | 14 | 13 | 12 | 11 | 10 9 | 8
PIP* Y End Position bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
bits 9-0 PIP" Window Y End Position bits [9:0]

These bits determine the Y end position of the PIP* window in relation to the origin of the
panel (in pixels).

Note
These bits must be set such that the following formula is valid.
REG[0226h] bits 9-0 < Vertical Display Period
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REG[022Ah] Back Buffer1 Display Start Address Register 0

Default = 0000h Read/Write
Buck Buffer1 Display Start Address bits 15-8
15 | 14 | 13 | 12 | 11 | 10 | 9 | 8
Back Buffer1 Display Start Address bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0

REG[022Ch] Back Buffer1 Display Start Address Register 1

Default = 0000h Read/Write
n/a
15 | 14 | 13 | 12 | 11 10 | 9 | 8
n/a Back Buffer1 Display Start Address bits 18-16
7 | 6 | 5 | 4 | 3 2 | 1 | 0

REG[022Ch] bits 2-0

REGJ[022Ah] bits 15-0 Back Bufferl Display Start Address bits [18:0]
These bits specify the Back1 Buffer window starting address for the LCD image in the
display buffer. When the Double Buffer function is disabled (REG[0200h] bits 12-11 #+
01b) and the Triple Buffer function is disabled (REG[0200h] bits 12-11 # 10)
this register is ignored.

Note
These Registers is used only with RGB format. The Double/Triple Buffer function of
the YUV format is achieved only with REG[0218h] and REG[021Ah]. The specifica-
tion is described to “Display Mode” Section.

REG[022Eh] Back Buffer2 Display Start Address Register 0

Default = 0000h Read/Write
Buck Buffer2 Display Start Address bits 15-8
15 | 14 | 13 | 12 | 11 | 10 | 9 | 8
Back Buffer2 Display Start Address bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0

REG[0230h] Back Buffer2 Display Start Address Register 1

Default = 0000h Read/Write
n/a
15 | 14 | 13 | 12 | 11 10 | 9 | 8
n/a Back Buffer Display Start Address bits 18-16
7 | 6 | 5 | 4 | 3 2 | 1 | 0

REGJ[022Eh] bits 2-0

REG[0230h] bits 15-0 Back Buffer2 Display Start Address bits [18:0]
These bits specify the Back Buffer2 window starting address for the LCD image in the
display buffer. When the Triple Buffer function is disabled (REG[0200h] bits 11 = 0),
this register is ignored.

Note
These Registers are used only with RGB formats. The Double/Triple Buffer function of
the YUV format is achieved only with REG[0218h] and REG[021Ah]. The specifica-
tion is described to “Display Mode” Section.
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REG[0234h] YUV Display Control Register
Default = 0000h

Read/Write

YUV Display
Enable

15

Reserved

14

n/a Reserved n/a

13 | 12 | 11 10 9 8

7

YUV Display SwivelView Mode Select n/a

6

YUV Display

Mirror Enable n/a Reserved

5 | 4 | 3 2 1 8

bit 15

bit 14

bits 10-9

bits 7-6

bit 2

bit 0

YUYV Display Enable

This bit select the data format stored in memory to the display. When the YUV data is
transferred to the LCD, it is converted to RGB by the YRC2 (YUYV to RGB Converter 2).
This function can provide a 24-bit color display, in the same memory footprint size as 16
bpp RGB.

When this bit = 0, the RGB data is displayed (default).

When this bit = 1, YUV 4:2:2 data is displayed.

Reserved
The default value for this bit is 0.

Reserved
The default value for these bits is 0.

YUYV Display SwivelView Mode Select bits [1:0]

These bits select the SwivelView mode of the YUV Display. The SwivelView mode (ori-
entation) of the YUV Display is independently controlled for the PIP™ window and the
Main window (see bits 1-0). SwivelView is a counter-clockwise hardware rotation of the
displayed image. For more information on SwivelView, see Section 13.1, “Swivel View™
Display”.

Table 10-48: YUV Display SwivelView Mode Selection

REG[0234h] bits 4-3 SwivelView Mode

00b 0° (Normal)

01b 90°

10b 180°

11b 270°

YUYV Display Mirror Enable

This bit controls the mirror function for YUV 4:2:2 display.
When this bit = 0, the mirror function is disabled (default).
When this bit = 1, the mirror function is enabled.

Reserved
The default value for this bit is 0.
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REG[0236h] YUV Display Size Register
Default = 0000h Read/Write
YUV Display Vertical Size bits 7-0
15 | 14 | 13 | 12 | 11 | 10 | 9 | 8
YUV Display Horizontal Size bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
bits 15-8 YUYV Display Vertical Size bits [7:0]

When YUV 4:2:2 is displayed, these bits determine the vertical size of the YUV 4:2:2 dis-
play area, in 2 line resolution.
REGO0236h] bits 15-8 = YUV 4:2:2 vertical display in lines + 2

bits 7-0 YUYV Display Horizontal Size bits [7:0]
When YUV 4:2:2 is displayed, these bits determine the horizontal size of the YUV 4:2:2
display area, in 2 pixel resolution.
REG[0236h] bits 7-0 = YUV 4:2:2 horizontal display in pixels + 2

REG[0238h] YUV Display Start Offset Register
Default = 0000h Read/Write
YUV Display Start Vertical Offset bits 7-0
15 | 14 | 13 | 12 | 11 | 10 | 9 | 8
YUV Display Start Horizontal Offset bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
bits 15-8 YUYV Display Start Vertical Offset bits [7:0]

These bits determine the vertical offset of the YUV 4:2:2 display area, in 2 line resolution.
REG[0238h] bits 15-8 = YUV 4:2:2 vertical display offset in lines + 2

bits 7-0 YUYV Display Start Horizontal Offset bits [7:0]
These bits determine the horizontal offset of the YUV 4:2:2 display area, in 2 pixel resolu-
tion.
REG[0238h] bits 7-0 = YUV 4:2:2 horizontal display offset in pixels + 2
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Default = 0000

REG[023Ah] Fractional Zoom Register
Read/Write

FractIiE%r;a;)llgoom Fractional Zoom Parameter bits 6-0
15 14 | 13 | 12 | 11 | 10 | 9 | 8
Fra%ii(r)gzltlif:om Fractional Zoom Scale bits 6-0
7 6 | 5 | 4 | 3 | 2 | 1 | 0
bit 15 Fractional Zoom Enable
This bit controls the fractional zoom function.
When this bit = 0, the fractional zoom function is disabled (default).
When this bit = 1, the fractional zoom function is enabled.
bits 14-8 Fractional Zoom Parameter bits [6:0]
These bits specify the fractional zoom parameter which is used to “fine-tune” the display
image during expansion. The recommended value for these bits is as follows.
REG[023Ah] bits 14-8 = 128 - (REG[023 Ah] bits 6-0)
Note
For reduction (REG[023Ah] bit 7 = 1), these bits must be set to 0.
bit 7 Fractional Zoom Direction

This bit selects the direction of the fractional zoom.
When this bit = 0, fractional zoom expands the image (default).
When this bit = 1, fractional zoom reduces the image.
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bits 6-0

Fractional Zoom Scale bits [6:0]

These bits determine the expansion/reduction scaling rate for fractional zoom as follows.

Expansion rate: 256 + (REG[023Ah] bits 6-0 + 128)

Reduction rate: 256 + (REG[023Ah] bits 6-0 + 128) x 2)

Table 10-49: Example Settings for Fractional

Zoom

Magnification REG[023Ah] bit 7 REG[023Ah] bits 14-8

REG[023Ah] bits 6-0

0.625

1 00

77

0.750

00

43

1.250

51

77

1.375

70

58

1.500

oO|Oo| O~

85

43

When the above equations are used with expansion (REG[023Ah] bit 7 = 0), the display

data for the final pixel (or line) is not correct. The fol

lowing equations must be used to

adjust the X-size and Y-size of the PIP™ window (REG[0220h] and REG[0226h].

Where:
Scale = REG[023Ah] bits 6-0
Init = REG[023Ah] bits 14-8

A = Scale + 128

X = Original horizontal size in pixels * 256
Nx = Expanded horizontal size in pixels
Rx = Remainder

Y = Original vertical size in lines * 256
Ny = Expanded horizontal size in pixels
Ry = Remainder

X-(A*(Nx-1)+lint) = Rx

If (Rx + A < 256)

when REG[0220h] = o, REG[0224h]= a +Nx-2
If (256 <Rx + A)

when REG[0220h] = « , REG[0224h]= a +Nx-1

Y-(A*(Ny-1)+lint) = Ry

If Ry + A <256)

when REG[0222h] = 3, REG[0226h]= 3 +Ny-2
If (256 <Ry + A)

when REG[0222h] = B, REG[0226h]= 3 +Ny-1
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Default = 0005h

REG[023Ch] YRC2 Translate Mode Register

Read/Write

Reserved
15 |

YRC2 UV Fix Select bits 1-0

13 12 11

10 | 9 | 8

n/a

YRC2 YUV Data
n/a

YRC2 Transfer Mode bits 2-0

Type Select
7 | 6 | 5 4 15 2 | 1 | 0
bits 15-14 Reserved
The default value for these bits is 0.
bits 13-12 YRC2 UV Fix Select bits [1:0]
These bits control the UV input to the YRC2 (YUV to RGB Converter 2).
Table 10-50: YRC2 UV Input Data Setting
REG[023Ch] bits 13-12 U Data V Data
00b (default) Input data Input data
01b REG[023Eh] bits 15-8 Input data
10b Input data REG[023Eh] bits 7-0
11b REG[023Eh] bits 15-8 REG[023Eh] bits 7-0
bit 4 YRC2 YUV Data Type Select
This bit selects the YUV data type input to the YRC2 (YUV to RGB Converter 2
Table 10-51: YRC2 YUV Data Type Select
REG[023Ch] bit 4 YUV Data Type Data Range
0<Y <255
0 (default) YUV 0<U<255
0<Vv<L255
16 <Y <235
1 YCbCr 16 U <240
16 <V <240
bits 2-0 YRC2 Transfer Mode bits [2:0]

These bits specify the YRC2 (YUV to RGB Converter 2) transfer mode. Recommended
settings are provided for various specifications.

Table 10-52: YRC2 YUV/RGB Conversion Mode

REG[023Ch] bits 2-0

YUV/RGB Conversion

000b Reserved

001b Recommendation ITU-R BT.709

010b Reserved

011b Reserved

100b Recommendation ITU-R BT.470-6 System M

101b (default)

Recommendation ITU-R BT.470-6 System B, G
(Recommendation ITU-R BT.601-5)

110b

SMPTE 170M

111b

SMPTE 240M(1987)
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REG[023Eh] YRC2 UV Data Fix Register
Default = 0000h Read/Write
YRC2 U Data Fix bits 7-0
15 | 14 | 13 | 12 | 11 | 10 | 9 | 8
YRC2 V Data Fix bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
bits 15-8 YRC2 U Data Fix bits [7:0]

These bits only have an effect when the YRC2 UV Fix Select bits are set to 01b or 11b
(REGJ023Ch] bits 13-12 = 01b or 11b). The U Data Input of the YRC2 (YUV to RGB
Converter 2) data is fixed to the value of these bits.

bits 7-0 YRC1 V Data Fix bits [7:0]
These bits only have an effect when the YRC2 UV Fix Select bits are set to 10b or 11b

(REG[023Ch] bits 13-12 = 10b or 11b). The V Data Input of YRC2 (YUV to RGB Con-
verter 2) data is fixed to the value of these bits.

REG[0240h] YRC1 Translate Mode Register
Default = 0605h Read/Write
YUV/RGB
YUV/RGB YUV/RGB . YUV/RGB Converter Writing Mode YUV/RGB Converter Output Bpp Converter YUV
Converter Bypass | Rectangular Write . Reserved
Select Select bits 1-0 Output Data
Enable Mode Enable
Format Select
15 14 13 12 11 10 9 8
UV Fix bits 1-0
YUV/IRGB t ois YUV Data Type n/a YUV/RGB Converter Transfer Mode bits 2-0
Converter Reset t Select
7 6 | 5 4 3 2 | 1 | 0
bit 15 YUV/RGB Converter Bypass Enable

When YUV/RGB Converter (YRC) bypass mode is enabled, YUV data from the camera

interface or JPEG decoder, or Host goes directly into the internal memory. When the YRC
is enabled (bypass mode is disabled), incoming YUV data is converted to RGB format and
stored in the display buffer to be displayed by the LCD panel.

When this bit = 0, YUV/RGB Converter bypass mode is disabled (default).

When this bit = 1, YUV/RGB Converter bypass mode is enabled.

Note
The YUV/RGB converter swaps the incoming byte data when it is disabled. To change
the YUV data back to normal, set the YRC Output Data Format Select bit (REG[0240h]
bit 8) to 1. Disabling the YRC is useful for cameras that can output RGB data.

216 Seiko Epson Corporation S1D13719 Hardware Functional Specification
Rev.1.6




Registers

bit 14

bits 13-12

bits 11-10

YUV/RGB Rectangular Write Mode Enable

When this bit = 0, continuous write mode is selected. In continuous write mode, data is
written to the frame buffer continuously based on the YUV/RGB Converter Frame Bufter
Write Start Address registers (REG[0242h]-[0244h]).

When this bit = 1, rectangular write mode is selected. In rectangular write mode, data is
written based on the X Pixel Size register (REG[024Ch]) and the Frame Buffer Line
Address Offset register (REG[024Eh]).

Note
YUV/RGB Rectangular Write Mode may only be enabled when Single Buffer Writing
Mode is selected (REG[0240h] bit 5 = 0).

YUV/RGB Converter Writing Mode Select

This bit controls switching among single/double/triple buffer writing mode. REG[0242h],
REG[0244h], REG[0246h], REG[0248h], REG[024Ah], REG[024Ch] are used for double
or triple buffer writing mode and only REG[0242h], REG[0244h] are used for single
buffer writing mode.

When these bits = 00b, single buffer writing mode is selected.

When these bits = 01b, double buffer writing mode is selected.

When these bits = 10b, triple buffer writing mode is selected.

When these bits = 11b, Reserved.

YUV/RGB Converter Output Bpp Select bits [1:0]
These bits specify the color depth in bits-per-pixel (bpp) for the YUV/RGB Converter out-
put.

Table 10-53: YUV/RGB Converter Output Bpp Selection

REG[0240h] bits 11-10 YUV/RGB Converter Output Bpp

00b

16 b
01b (default) PP

10b Reserved

11b bpp
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bit 9 YUV/RGB Converter Output Data Format Select
This bit selects the output data format of the YUV/RGB Converter (YRC) when it is dis-
abled (REG[0240h] bit 15 = 1). This bit has no effect when the YRC is enabled
(REG[0240h] bit 15 = 0).
When this bit =0, VYUY format is selected. See Table 10-54: “VYUY Output Data For-
mat (REG[0240h] bit 7= 0),” on page 218.
When this bit =1, YUYV format is selected. See Table 10-55: “YUY'V Output Data For-
mat Select (REG[0240h] bit 7=1),” on page 218.
Table 10-54: VYUY Output Data Format (REG[0240h] bit 7= 0)

Cycle Count 1 2 3 4 2n+1 2n+2
D15 Vo! Uy’ Vy! Uy’ Von Up'
D14 V® Ug® V,° Ut Vi Upn?
D13 V® Ug® Vy° Uy® Vor? Upp®
D12 Vo? Uo* vy U Vot Uy
D11 Vo® Ug® V3 U® Vord Uy
D10 Vo2 Ug? V,? U,? Vor? Uyp?
D9 Vo' Ug' Vv, Uy’ Von' Ugp'
D8 vl Ug? vy0 Ul V0 Uyl
D7 Y.’ Yo' Y5’ Yy’ Yonet! Yon!
D6 Y8 Yoo Y4® Y,° Yore1® Yo
D5 Y,° Yo? Y5® Y,° Yonet® Yor?
D4 Y4 Yo? Y5? Y, Yonet? Yo,
D3 Y43 Yoo 5 ' Yons1® Yon°
D2 Y42 Yo? Y42 Y,? Yonet? Yor?
D1 Y, Yo' Y3 Y, Yone Yor!

DO Y0 Yol Y50 Y0 Yore1° Yon
Table 10-55: YUYV Output Data Format Select (REG[0240h] bit 7= 1)

Cycle Count 1 2 3 4 2n+1 2n+2
D15 Yo Y4/ Yo' Y5’ Yon Yons1!
D14 Yo Y4° Y5° Y3° Yon® Yo+t
D13 Yo Y \oN Ys® Yo Yanst®
D12 Yo' Y Y,* Yg* Yon' Yo+t
D11 Yo Y Y,° Y5 Yo Yons1°
D10 Yo® Y4? Y,? Y5? Yon® Yons1”

D9 Yo' Y, Y, Y3’ Yon' Yonst
D8 Yo Y4? \oN Y30 Yan Yan+t"
D7 Uo’ Vo! Uy’ vy’ Uzn” Vot
D6 Ug® VP U,° V,° Ugp? Van+1°
D5 Ug® ve® u° v,° Ugp Vonet®
D4 Uo* Ve u,* vyt Ugn Vanet®
D3 Ug® Vo u,® v,° Ugp? Vanst
D2 Ug® Vo Uy Vy? Uzn® Vonet?
D1 Uo' Vo' U’ vy Uz Vanst'
DO Ug? VP U,? Vv,? Ugy? Vanet?
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bit 8 Reserved
The default value for this bit is 0.
bit 7 YUV/RGB Converter Reset

This bit resets the YUV/RGB Converter (YRC). It has no effect on the YRC registers. The
YRC should be reset after any changes are made to the Resizer Operation registers
(REG[0930h]-[096Eh] and before performing a Memory Image JPEG Encode operation.
When this bit is set to 1, the YUV/RGB Converter is reset. This bit must be set back to 0
before the YUV/RGB Converter can be used again.
When this bit is set to 0, there is no hardware effect.

bits 6-5 UV Fix Select bits [1:0]
These bits control the UV input to the YUV/RGB Converter (YRC). The setting of these
bits has an effect on the UV data even when the YRC is disabled (REG[0240h] bit 15 =

..

Table 10-56: UV Fix Selection

REG[0240h] bits 6-5 UV Input to the YUV/RGB Converter
00b Original U data, original V data
01b U data = REG[024ENh] bits 15-8, original V data
10b Original U data, V data = REG[024Eh] bits 7-0
11b U data = REG[024Eh] bits 15-8, V data = REG[024Eh] bits 7-0
bit 4 YUYV Data Type Select

This bit specifies the data type of the YUV input to the YUV/RGB Converter (YRC)..
Table 10-57: YUV Data Type Selection

REG[0240h] bit 4 YUV Data Type Data Range
0=<Y=<255
0 YUV 0=<U=<255
0=<V=<255
16 =<Y =<235
1 YCbCr 16 =< U =< 240
16 =<V =<240
bits 2-0 YUV/RGB Converter Transfer Mode bits [2:0]

These bits specify the YUV/RGB Transfer mode. Recommended settings are provided for
various specifications..

Table 10-58: YUV/RGB Transfer Mode Selection

REG[0240h] bits 2-0 YUV/RGB Specification
000b Reserved
001b Recommended for ITU-R BT.709
010b Reserved
011b Reserved
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Table 10-58: YUV/RGB Transfer Mode Selection

100b Recommended for ITU-R BT.470-6 System M

101b (Default)

Recommended for ITU-R BT.470-6 System B, G
(Recommended for ITU-R BT.601-5)

110b SMPTE 170M

111b SMPTE 240M(1987)

REG[0242h] YRC1 Write Start Address 0 Register 0
Default = 0000h Read/Write
YUV/RGB Converter Write Start Address 0 bits 15-8
15 | 14 | 13 | 12 | 11 | 10 | 9 | 8
YUV/RGB Converter Write Start Address 0 bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
REG[0244h] YRC1 Write Start Address 0 Register 1
Default = 0000h Read/Write
n/a
15 | 14 | 13 | 12 | 11 10 | 9 | 8
n/a YUV/RGB Converter Write Start Address bits 18-16
7 | 6 | 5 | 4 | 3 2 | 1 | 0

REG[0244h] bits 2-0
REG[0242h] bits 15-0 YUV/RGB Converter Write Start Address 0 bits [18:0]

These bits determine the start address where the YUV/RGB Converter writes data. The
YUV/RGB Converter writes data to the display buffer in 32-bit blocks, therefore bits 1-0

of this register must be set to 00b.
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REG[0246h] YRC1 Write Start Address 1 Register 0
Default = 0000h Read/Write
YUV/RGB Converter Write Start Address 1 bits 15-8
15 | 14 | 13 | 12 | 11 | 10 | 9 | 8
YUV/RGB Converter Write Start Address 1 bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
REG[0248h] YRC1 Write Start Address 1 Register 1
Default = 0000h Read/Write
n/a
15 14 13 12 11 10 | 9 | 8
n/a YUV/RGB Converter Write Start Address 1 bits 19-16
7 6 5 4 3 2 | 1 | 0

REG[0248h] bits 2-0

REG[0246h] bits 15-0 YUV/RGB Converter Write Start Address 1 bits [18:0]
These bits determine the start address for data input from the camera interface and for
JPEG decoded images. This register value is valid when Frame Buffer Writing Mode
Select bit (REG[0240h] bit 13-12) is set for double buffer writing mode.

REG[024Ah] YRC1 Write Start Address 2 Register 0
Default = 0000h Read/Write
YUV/RGB Converter Write Start Address 2 bits 15-8
15 | 14 | 13 | 12 | 11 | 10 | 9 | 8
YUV/RGB Converter Write Start Address 1 bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
REG[024Ch] YRC1 Write Start Address 2 Register 1
Default = 0000h Read/Write
n/a
15 | 14 | 13 | 12 | 11 10 | 9 | 8
n/a YUV/RGB Converter Write Start Address 2 bits 19-16
7 | 6 | 5 | 4 | 3 2 | 1 | 0

REG[024Ch] bits 2-0

REG[024Ah] bits 15-0 YUV/RGB Converter Write Start Address 2 bits [18:0]
These bits determine the start address for data input from the camera interface and for
JPEG decoded images. This register value is valid when Frame Buffer Writing Mode
Select bit (REG[0240h] bit 13-12) is set for triple buffer writing mode.
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REG[024Eh] YRC1 UV Data Fix Register

Default = 0000h Read/Write
YUV/RGB Converter U Data Fix bits 7-0
15 | 14 | 13 | 12 | 11 | 10 | 9 | 8
YUV/RGB Converter V Data Fix bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0

bits 15-8

bits 7-0

YUV/RGB Converter U Data Fix bits [7:0]

These bits only have an effect when the UV Fix Select bits are set to 01b or 11b
(REG]0240h] bits 6-5 = 01b or 11b). The U Data Input of the YUV/RGB Converter data
is fixed to the value of these bits.

YUV/RGB Converter V Data Fix bits [7:0]

These bits only have an effect when the UV Fix Select bits are set to 10b or 11b
(REG[0240h] bits 6-5 = 10b or 11b). The V Data Input of YUV/RGB Converter data is
fixed to the value of these bits.

REG[0250h] YRC1 Rectangle Pixel Width Register

Default = 0000h Read/Write
n/a YUV/RGB Converter Rectangular Pixel Width bits 10-8
15 | 14 | 13 | 12 | 11 10 | 9 | 8
YUV/RGB Converter Rectangular Pixel Width bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0

bits 10-0

YUV/RGB Converter Rectangular Pixel Width Bits [10:0]

These bits specify the horizontal pixel width of the data being written when the
YUV/RGB Converter (YRC) is configured for rectangular write mode (REG[0240h] bit
14=1).

For a color depth of 16 bpp, it specifies an even number of pixels (only bits 9-1 are used).
For a color depth of 32 bpp, it specifies every pixel (all bits 9-0 are used).

Default = 0000h

REG[0252h] YRC1 Rectangular Line Address Offset Register

Read/Write

n/a YUV/RGB Converter Rectangular Line Address Offset bits 11-8
| 13 | 12 11 | 10 | 9 | 8

YUV/RGB Converter Rectangular Line Address Offset bits 7-0
| 5 | 4 | 3 | 2 | 1 | 0

YUV/RGB Converter Rectangular Line Address Offset Bits [11:0]

These bits specify the number of pixels from the beginning of the current display line to
the beginning of the next line when the YUV/RGB Converter (YRC) is configured for
rectangular write mode (REG[0240h] bit 6 = 1).

For a color depth of 16 bpp, it specifies an even number of pixels (only bits 11-1 are used).
For a color depth of 32 bpp, it specifies every pixel (all bits 11-0 are used).

When the YUV/RGB Converter is disabled, it specifies every pixel (all bits 11-0 are used).
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REG[0254h] YRC1 Memory Configuration Register
Default = 0000h Read Only
Reserved n/a Reserved n/a
15 14 | 13 12 11 10 | 9 8
YUV/IRGB
YUV/RGB Converter 1 SRAM I/F Write Converter 1
e Reserved = Mode Status bits 1-0 (RO) SRAM I/F Data
Write Status (RO)
7 6 | 5 4 3 2 | 1 0
bit 15 Reserved
This bit is Reserved and should not be written.
bit 11 Reserved
This bit is Reserved and should not be written.
bit 4 Reserved
This bit is Reserved and should not be written.
bits 2-1 YUV/RGB Converter 1 SRAM I/F Data Writing Mode Status Bits [1:0] (Read Only)
These bits indicate the status of the data write mode between YRC1 and SRAM.
Table 10-59: YUV/RGB Converter 1 SRAM Interface Data Write Mode Status
REG[0254h] bits 2-1 Data Write Mode
00b Single Buffer
01b Double Buffer
10b Triple Buffer
11b Reserved
bit 0 YUV/RGB Converter 1 SRAM I/F Data Write Status (Read Only)

This bit indicates the status of YRC1 data writes to SRAM.
When this bit = 0, the YRC1 is currently writing data to SRAM.
When this bit = 1, the YRC1 is not currently written data to SRAM.

S1D13719 Hardware Functional Specification
Rev.1.6

Seiko Epson Corporation 223



Registers

REG[0260h] RGB/YUV Converter Configuration Register
Default = 0005h

Read/Write

RYC Disable
15

n/a
14

Reserved n/a
13 12 11 10 | 9 | 8

n/a

YUV Data Type

n/a RGB/YUV Transfer Mode bits 2-0
Select

| 5 4 3 2 | 1 | 0

bit 15

bits 13-12

bit 4

bits 2-0

RGB/YUYV Converter (RYC) Disable

This bit controls the RGB/YUYV Converter. The RGB/YUYV Converter is used for Memory
Image JPEG Encode mode to convert RGB data in the display buffer into YUV data that
can be encoded by the JPEG codec.

When this bit = 0, the RGB/YUV Converter is enabled.

When this bit = 1, the RGB/YUV Converter is disabled (bypass mode).

Reserved
The default value for these bits is 0.

YUV Data Type Select

This bit selects the output data video type.
When this bit = 0, the data type is YUV.
When this bit = 1, the data type is YCbCer.

RGB/YUYV Transfer Mode bits [2:0]
These bits specify the RGB/YUV transfer mode. Recommended settings are provided for
various specifications..

Table 10-60: RGB/YUV Transfer Mode Selection

REG[0260h] bits 2-0 RGB/YUV Specification
000b Reserved
001b Recommended for ITU-R BT.709
010b Reserved
011b Reserved
100b Recommended for ITU-R BT.470-6 System M

Recommended for ITU-R BT.470-6 System B, G

101b (Default) (Recommended for ITU-R BT.601-5)

110b SMPTE 170M

111b SMPTE 240M(1987)

REG[0262h] is Reserved

This register is Reserved and should not be written.

REG[0264h] Memory Image JPEG Encode Horizontal Display Period Register
Default = 0000h

Read/Write

14

Memory Image
JPEG Encode
Horizontal Display
Period bit 8

13 12 11 10 9 8

n/a

Memory Image JPEG Encode Horizontal Display Period bits 7-0
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REG[0264h] Memory Image JPEG Encode Horizontal Display Period Register
Default = 0000h Read/Write
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
bits 8-0 Memory Image JPEG Encode Horizontal Display Period bits [8:0]

These bits specify the Horizontal Display Period for the Memory Image JPEG Encode
(MIJE) function, in 2 pixel resolution.

REG[0264h] bits 8-0 = (MIJE HDP in pixels = 2) - 1

REG[0266h] Memory Image JPEG Encode Vertical Display Period Register
Default = 0000h Read/Write

Memory Image JPEG Encode Vertical
Display Period bits 9-8

n/a

15 | 14 | 13 | 12 | 11 | 10 9 | 8
Memory Image JPEG Encode Vertical Display Period bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
bits 9-0 Memory Image JPEG Encode Vertical Display Period bits [9:0]

These bits specify the Vertical Display Period for the Memory Image JPEG Encode
(MIJE) function, in 1 line resolution.

REG[0266h] bits 9-0 = MIJE VDP in number of lines - 1

REG[0268h] is Reserved

This register is Reserved and should not be written.

REG[0270h] Host Image JPEG Encode Control Register

Default = 0000h Read/Write
n/a Host RGB Encode Write Data Format bits 2-0 H%ﬂg%ﬁf?&g‘:e Hossttlztczs :E;g))de n/a
15 14 13 12 11 10 9 8

Host Image JPEG
n/a Host RGB Encode n/a Encode Mode
Mode Enable
Select
7 6 5 | 4 | 3 | 2 | 1 0
bits 14-12 Host RGB Encode Write Data Format bits [2:0]

These bits select the host image JPEG encode write data format.

* When REG[0270h] bits [14:12] = 000b through 000b or 011b, the data is written to
REG[0278h] only.

« When REG[0270h] bits [14:12] = 100b, 101b, 110b or 111b, the data is first written to
REG[0278h], then REG[0276h], alternately..

Table 10-61: Host RGB Encode Write Data Format Selection

REG[0270h] bits 14-12 Host RGB Encode Write Data Format
000b RGB 5:6:5
001b Reserved
010b RGB 4:4:4
011b RGB 3:3:2
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Table 10-61: Host RGB Encode Write Data Format Selection

100b RGB 8:8:8 (32 bit un-packed 1 pixel / 2 cycle)
101b RGB 8:8:8 (24 bit packed 2 pixel / 3 cycle)
110b RGB 6:6:6 (32 bit un-packed 1 pixel / 2 cycle)
111b RGB 6:6:6 (24 bit packed 2 pixel / 3 cycle)
bit 11 Host RGB Encode Data End (Read Only)
This bit indicates when the host image JPEG encode mode for host memory write is not
finished.

When this bit = 0, host image JPEG encode mode for host memory write is finished.
When this bit = 1, host image JPEG encode mode for host memory write is not finished.

bit 10 Host RGB Encode Status (RO)
This bit indicates when the host image JPEG encode mode for host memory is active.
When this bit = 0, host image JPEG encode mode for host memory is inactive.
When this bit = 1, host image JPEG encode mode for host memory is active.

bit 6 Host RGB Encode Enable
This bit controls the host image JPEG encode mode for host memory.
When this bit = 0, host image JPEG encode mode for host memory is disabled.
When this bit = 1, host image JPEG encode mode for host memory is enabled.

bit 0 Host Image JPEG Encode Mode Select
This bit selects the Host Image JPEG Encode source between encoding a host image from
the S1D13719 memory or encoding a memory image from the host interface.
When this bit = 0, encode a host image from the S1ID13719 memory.
When this bit = 1, encode from the host interface.

REG[0272h] Host Image JPEG Encode Horizontal Pixel Count Register
Default = 0000h Read/Write
n/a Host Image JPEG Encode Horizontal Pixel Count bits 10-8
15 | 14 | 13 | 12 | 11 10 | 9 | 8
Host Image JPEG Encode Horizontal Pixel Count
bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
bits 10-0 Host Image JPEG Encode Horizontal Pixel Count bits [10:0]

These bits represent the number of horizontal pixels for the host image JPEG encode.
Horizontal Size = (Value of this Register) + 1

The maximum horizontal size that can be encoded is 2048 pixels.

REG[0274h] Host Image JPEG Encode Vertical Line Count Register
Default = 0000h Read/Write
n/a Host Image JPEG Encode Vertical Line Count bits 10-8
15 | 14 | 13 | 12 | 11 10 | 9 | 8
Host Image JPEG Encode Vertical Line Count
bits 7-0
7 | 6 | 5 | 4 | 3 2 | 1 | 0
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bits 10-0 Host Image JPEG Encode Vertical Line Count bits [10:0]
These bits represent the number of vertical pixels for the host image JPEG encode.

Vertical Size = (Value of this Register) + 1

The maximum vertical size that can be encoded is 2048 lines.
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REG[0276h] Host Image JPEG Encode RGB Data Register 0

Default = 0000h Read/Write
Host Image JPEG Encode RGB Data bits 15-8
15 | 14 | 13 | 12 | 1 | 10 | 9 | 8
Host Image JPEG Encode RGB Data bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
REG[0278h] Host Image JPEG Encode RGB Data Register 1
Default = 0000h Read/Write
Host Image JPEG Encode RGB Data bits 31-24
15 | 14 | 13 | 12 | 11 | 10 | 9 | 8
Host Image JPEG Encode RGB Data bits 23-16
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0

REG[0278h] bits 15-0

REG[0276h] bits 15-0 Host Image JPEG Encode RGB Data bits [31:0]
These bits are the RGB write data for the host image JPEG encode.

Table 10-62: Host Image JPEG Encode Write Data Format

Host Image JPEG Encode

Data Register

Data Register Bits

Write Data Format 15[14[13[12]11[10][ 9 [8 |7 [6[5]4[3]2]1]0
REG[0276h] Data 1 Not Used
RGB 5:6:5
REG[0278h] Data 2| R4 | R3[R2 [R1[R0[ G5 | G4 [G3 [ G2[G1]Go | B4 [ B3 [B2[B1]B0
REG[0276h] Data 1 Not Used
RGB 4:4:4
REG[0278h] Data2 | n/a [ n/a [n/a[na] R3[| R2[R1[RO[G3[G2]G1]|Go [ B3 [B2]B1]B0
RGB 3:3:2 REG[0276h] Data 1 Not Used
- REG[0278h] Data 2 |[R12]R11][R10][G12]G11]G10[B11][B10[ R2 [ R1 [ RO [ G2 [ G1 | GO [ B1 | BO
RGB 8:8:8 REG[0276h] Data 2| G7 | G6 | G5 | G4 [ G3 | G2 | G1| GO | B7 | B6 | B5 | B4 | B3 [ B2 | B1 | BO
(32 bit un-packed 1 pixel / 2 cycle) | REG[0278h] Data 1 | n/a | n/a | n/a | n/a | n/a |n/a |n/a|n/fa| R7 |R6 | R5 | R4 | R3 | R2 | R1 | RO
RGB 8:68 REG[0276h] Data 1| G7 | G6 | G5 | G4 [ G3 | G2 | G1| GO | B7 | B6 | B5 | B4 | B3 [ B2 | B1 | BO
, REG[0278h] Data 2 |B15|B14[B13|B12|B11|B10| B9 | B8 | R7 | R6 | R5 | R4 | R3 | R2 [ R1 | RO
(24 bit packed 2 pixel / 3 cycle)
REG[0276h] Data 3 |[R15/R14|R13|R12|R11]R10]| R9 | R8 [G15]/G14|G13|G12]|G11[G10] Go | G8
RGB 6:6:6 REG[0276h] Data 1| n/a | n/a | G5 | G4 [G3 | G2 | G1| GO |n/a|n/a|B5|B4|B3|B2]|B1[B0
(32 bit un-packed 1 pixel / 2 cycle) | REG[0278h] Data 2 | n/a | n/a | n/a | n/a | n/a | n/a |n/a |n/a|n/a|nfa| R5 | R4 | R3|R2|R1| RO
RGB 6:66 REG[0276h] Data 1| n/a | n/a | G5 | G4 [G3 | G2 | G1| GO |n/a|n/a|B5|B4|B3|B2]|B1[B0
, REG[0278h] Data 2| n/a | n/a [B13|B12|B11|B10| B9 | B8 | n/a [n/a [R5 | R4 | R3 | R2 [ R1 | RO
(24 bit packed 2 pixel / 3 cycle)
REG[0276h] Data 3| n/a [ n/a [R13|R12|R11]R10] R9 | R8 | n/a [ n/a [G13|G12]G11][G10] Go | G8
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10.4.10 GPIO Registers

REG[0300h] GPIO Configuration Register 0
Default = 0000h Read/Write
GPIO15 Config | GPIO14 Config | GPIO13 Config | GPIO12 Config | GPIO11 Config | GPIO10 Config GPI09 Config GPI08 Config
15 14 13 12 11 10 9 8
GPIO7 Config GPIO6 Config GPIO5 Config GPIO4 Config GPIO3 Config GPI02 Config GPIO1 Config GPIOO0 Config
7 6 5 4 3 2 1 0
REG[0302h] GPIO Configuration Register 1
Default = 0000h Read/Write
n/a
15 | 14 13 12 11 10 9 8
n/a GPI021 Config | GPIO20 Config | GPIO19 Config | GPIO18 Config | GPIO17 Config | GPIO16 Config
7 | 6 5 4 3 2 1 0

REGJ[0302h] bits 5-0
REG[0300h] bits 15-0 GPIO[21:0] Pin IO Configuration
When the GPIO pins (GPIO[19:0]) are configured as inputs at RESET# (CNF1 = 1), these
bits can be used to change individual GPIO pins between inputs/outputs. When the GPIO
pins are configured as outputs at RESET# (CNF1 = 0), these bits are ignored and the
GPIO pins are always outputs.
When this bit = 0 (default), the corresponding GPIO pin is configured as an input pin.
When this bit = 1, the corresponding GPIO pin is configured as an output pin.

REG[0304h] GPIO Input Enable Register 0

Default = 0000h Read/Write
GPIO15 Input GPIO14 Input GPIO13 Input GPIO12 Input GPIO11 Input GPIO10 Input GPIO9 Input GPIO8 Input
Enable Enable Enable Enable Enable Enable Enable Enable
15 14 13 12 11 10 9 8
GPIO7 Input GPIO6 Input GPIO5 Input GPIO4 Input GPIO3 Input GPIO2 Input GPIO1 Input GPIOO0 Input
Enable Enable Enable Enable Enable Enable Enable Enable
7 6 5 4 3 2 1 0
REG[0306h] GPIO Input Enable Register 1
Default = 0000h Read/Write
n/a
15 | 14 13 12 11 10 9 8
v GPI021 Input GPI020 Input GPIO19 Input GPIO18 Input GPIO17 Input GPIO16 Input
Enable Enable Enable Enable Enable Enable
7 | 6 5 4 3 2 1 0

REG[0306h] bits 5-0
REG[0304h] bits 15-0 GPIO[21:0] Pin Input Enable
These bits are used to enable the input function of each GPIO pin. They must be changed
to a 1 after power-on reset to enable the input function of the corresponding GPIO pin.
When this bit = 0 (default), the input function for the corresponding GPIO pin is disabled.
When this bit = 1, the input function for the corresponding GPIO pin is enabled.

Note
When the GPIO pins are configured as outputs at RESET# (CNF1 = 0), the GPIO pins

are always outputs and these bits have no effect.
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REG[0308h] GPIO Pull Down Control Register 0

Default = FFFFh Read/Write
GPIO15 Pull- GPIO14 Pull- GPIO13 Pull- GPIO12 Pull- GPIO11 Pull- GPIO10 Pull- GPIO9 Pull-down | GPIO8 Pull-down
down Control down Control down Control down Control down Control down Control Control Control

15 14 13 12 11 10 9 8

GPIO7 Pull-down | GPIO6 Pull-down | GPIO5 Pull-down | GPIO4 Pull-down | GPIO3 Pull-down | GPIO2 Pull-down | GPIO1 Pull-down | GPIOO0 Pull-down

Control Control Control Control Control Control Control Control
7 6 5 4 3 2 1 0
REG[030Ah] GPIO Pull Down Control Register 1
Default = 003Fh Read/Write
n/a

15 | 14 13 12 11 10 9 8
B GPI1021 Pull- GP1021 Pull- GPIO19 Pull- GPI1018 Pull- GPIO17 Pull- GPIO16 Pull-
down Control down Control down Control down Control down Control down Control

7 | 6 5 4 3 2 1 0

REG[030Ah] bits 5-0

REG[0308h] bits 15-0 GPIO[21:0] Pull-down Control
All GPIO pins have internal pull-down resistors. These bits individually control the state
of the pull-down resistors.
When the bit = 0, the pull-down resistor for the associated GPIO pin is inactive.
When the bit = 1, the pull-down resistor for the associated GPIO pin is active.

REG[030Ch] GPIO Status Register 0

Default = 0000h Read/Write
GPIO15 Status GPIO14 Status GPIO13 Status GPIO12 Status GPIO11 Status GPIO10 Status GPIO9 Status GPIO8 Status
15 14 13 12 11 10 9 8
GPIO7 Status GPIO6 Status GPIO5 Status GPIO4 Status GPIO3 Status GPIO2 Status GPIO1 Status GPIOO Status
7 6 5 4 3 2 1 0
REG[030Eh] GPIO Status Register 1
Default = 0000h Read/Write
n/a
15 | 14 13 12 11 10 9 8
n/a GPIO21 Status GPIO20 Status GPIO19 Status GPIO18 Status GPIO17 Status GPIO16 Status
7 | 6 5 4 3 2 1 0

REGJ[030Eh] bits 5-0
REG[030Ch] bits 15-0 GPIO[21:0] Pin IO Status
When GPIOx is configured as an output (see REG[0300h]-REG[0302h]), writing a 1 to
this bit drives GPIOx high and writing a 0 to this bit drives GPIOx low.
When GPIOx is configured as an input (see REG[0300h]-REG[0302h]), a read from this
bit returns the status of GPIOx.

Note

To read the status of a GPIO pin configured as an input, the GPIO pin must first have

it’s input function enabled using REG[0304h]-REG[0306h].
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10.4.11 Overlay Registers

REG[0310h] Average Overlay Key Color Red Data Register
Default = 0000h Read/Write
n/a
15 | 14 | 13 | 12 | 11 | 10 | 9 | 8
Average Overlay Key Color Red Data bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
bits 7-0 Average Overlay Key Color Red Data bits [7:0]

These bits only have an effect when PIP™ with Overlay is enabled (REG[0200h] bits 9-8 =
11b). These bits set the red color component of the Average Overlay Key Color. For more
information on Overlays, see Section 13.4, “Overlay Display”.

Note
If LUT bypass mode is enabled (see REG[0200h] bits 5-4), the key color bits must be
expanded to a full 8 bits using the bit cover method in Section 12.3.5, “Bit Cover When
LUT Bypassed”.

Note
If more than one overlay function is enabled, only the function with the highest priority
takes effect. If this function doesn’t apply to a display area, it still prevents a lower pri-
ority function from taking effect. Function priority is as follows (from highest to lowest)
Transparent Key Color > Average Key Color > AND Key Color > OR Key Color > INV
Key Color.
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REG[0312h] Average Overlay Key Color Green Data Register
Default = 0000h Read/Write
n/a
15 | 14 | 13 | 12 | 11 | 10 | 9 | 8
Average Overlay Key Color Green Data bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
bits 7-0 Average Overlay Key Color Green Data bits [7:0]

These bits only have an effect when PIP* with Overlay is enabled (REG[0200h] bits 9-8 =
11b). These bits set the green color component of the Average Overlay Key Color. For
more information on Overlays, see Section 13.4, “Overlay Display”.

Note
If LUT bypass mode is enabled (see REG[0200h] bits 5-4), the key color bits must be
expanded to a full 8 bits using the bit cover method in Section 12.3.5, “Bit Cover When
LUT Bypassed”.

Note
If more than one overlay function is enabled, only the function with the highest priority
takes effect. If this function doesn’t apply to a display area, it still prevents a lower pri-
ority function from taking effect. Function priority is as follows (from highest to lowest)
Transparent Key Color > Average Key Color > AND Key Color > OR Key Color > INV
Key Color.

REG[0314h] Average Overlay Key Color Blue Data Register
Default = 0000h Read/Write
n/a
15 | 14 | 13 | 12 | 11 | 10 | 9 | 8
Average Overlay Key Color Blue Data bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
bits 7-0 Average Overlay Key Color Blue Data bits [7:0]

These bits only have an effect when PIP* with Overlay is enabled (REG[0200h] bits 9-8 =
11b). These bits set the blue color component of the Average Overlay Key Color. For more
information on Overlays, see Section 13.4, “Overlay Display”.

Note
If LUT bypass mode is enabled (see REG[0200h] bits 5-4), the key color bits must be
expanded to a full 8 bits using the bit cover method in Section 12.3.5, “Bit Cover When
LUT Bypassed”.

Note
If more than one overlay function is enabled, only the function with the highest priority
takes effect. If this function doesn’t apply to a display area, it still prevents a lower pri-
ority function from taking effect. Function priority is as follows (from highest to lowest)
Transparent Key Color > Average Key Color > AND Key Color > OR Key Color > INV
Key Color.

232 Seiko Epson Corporation S1D13719 Hardware Functional Specification
Rev.1.6



Registers

REG[0316h] AND Overlay Key Color Red Data Register
Default = 0000h Read/Write
n/a
15 | 14 | 13 | 12 | 11 | 10 | 9 | 8
AND Overlay Key Color Red Data bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
bits 7-0 AND Overlay Key Color Red Data bits [7:0]

These bits only have an effect when PIP* with Overlay is enabled (REG[0200h] bits 9-8 =
11b). These bits set the red color component of the AND Overlay Key Color. For more
information on Overlays, see Section 13.4, “Overlay Display”.

Note
If LUT bypass mode is enabled (see REG[0200h] bits 5-4), the key color bits must be
expanded to a full 8 bits using the bit cover method in Section 12.3.5, “Bit Cover When
LUT Bypassed”.

Note
If more than one overlay function is enabled, only the function with the highest priority
takes effect. If this function doesn’t apply to a display area, it still prevents a lower pri-
ority function from taking effect. Function priority is as follows (from highest to lowest)
Transparent Key Color > Average Key Color > AND Key Color > OR Key Color > INV
Key Color.

REG[0318h] AND Overlay Key Color Green Data Register
Default = 0000h Read/Write
n/a
15 | 14 | 13 | 12 | 11 | 10 | 9 | 8
AND Overlay Key Color Green Data bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
bits 7-0 AND Overlay Key Color Green Data bits [7:0]

These bits only have an effect when PIP* with Overlay is enabled (REG[0200h] bits 9-8 =
11b). These bits set the green color component of the AND Overlay Key Color. For more
information on Overlays, see Section 13.4, “Overlay Display”.

Note
If LUT bypass mode is enabled (see REG[0200h] bits 5-4), the key color bits must be
expanded to a full 8 bits using the bit cover method in Section 12.3.5, “Bit Cover When
LUT Bypassed”.

Note
If more than one overlay function is enabled, only the function with the highest priority
takes effect. If this function doesn’t apply to a display area, it still prevents a lower pri-
ority function from taking effect. Function priority is as follows (from highest to lowest)
Transparent Key Color > Average Key Color > AND Key Color > OR Key Color > INV
Key Color.
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REG[031Ah] AND Overlay Key Color Blue Data Register
Default = 0000h Read/Write
n/a
15 | 14 | 13 | 12 | 11 | 10 | 9 | 8
AND Overlay Key Color Blue Data bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
bits 7-0 AND Overlay Key Color Blue Data bits [7:0]

These bits only have an effect when PIP* with Overlay is enabled (REG[0200h] bits 9-8 =
11b). These bits set the blue color component of the AND Overlay Key Color. For more
information on Overlays, see Section 13.4, “Overlay Display”.

Note
If LUT bypass mode is enabled (see REG[0200h] bits 5-4), the key color bits must be
expanded to a full 8 bits using the bit cover method in Section 12.3.5, “Bit Cover When
LUT Bypassed”.

Note
If more than one overlay function is enabled, only the function with the highest priority
takes effect. If this function doesn’t apply to a display area, it still prevents a lower pri-
ority function from taking effect. Function priority is as follows (from highest to lowest)
Transparent Key Color > Average Key Color > AND Key Color > OR Key Color > INV
Key Color.

REG[031Ch] OR Overlay Key Color Red Data Register
Default = 0000h Read/Write
n/a
15 | 14 | 13 | 12 | 11 | 10 | 9 | 8
OR Overlay Key Color Red Data bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
bits 7-0 OR Opverlay Key Color Red Data bits [7:0]

These bits only have an effect when PIP* with Overlay is enabled (REG[0200h] bits 9-8 =
11b). These bits set the red color component of the OR Overlay Key Color. For more
information on Overlays, see Section 13.4, “Overlay Display”.

Note
If LUT bypass mode is enabled (see REG[0200h] bits 5-4), the key color bits must be
expanded to a full 8 bits using the bit cover method in Section 12.3.5, “Bit Cover When
LUT Bypassed”.

Note
If more than one overlay function is enabled, only the function with the highest priority
takes effect. If this function doesn’t apply to a display area, it still prevents a lower pri-
ority function from taking effect. Function priority is as follows (from highest to lowest)
Transparent Key Color > Average Key Color > AND Key Color > OR Key Color > INV
Key Color.
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REG[031Eh] OR Overlay Key Color Green Data Register
Default = 0000h Read/Write
n/a
15 | 14 | 13 | 12 | 11 | 10 | 9 | 8
OR Overlay Key Color Green Data bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
bits 7-0 OR Overlay Key Color Green Data bits [7:0]

These bits only have an effect when PIP* with Overlay is enabled (REG[0200h] bits 9-8 =
11b). These bits set the green color component of the OR Overlay Key Color. For more
information on Overlays, see Section 13.4, “Overlay Display”.

Note
If LUT bypass mode is enabled (see REG[0200h] bits 5-4), the key color bits must be
expanded to a full 8 bits using the bit cover method in Section 12.3.5, “Bit Cover When
LUT Bypassed”.

Note
If more than one overlay function is enabled, only the function with the highest priority
takes effect. If this function doesn’t apply to a display area, it still prevents a lower pri-
ority function from taking effect. Function priority is as follows (from highest to lowest)
Transparent Key Color > Average Key Color > AND Key Color > OR Key Color > INV
Key Color.

REG[0320h] OR Overlay Key Color Blue Data Register
Default = 0000h Read/Write
n/a
15 | 14 | 13 | 12 | 11 | 10 | 9 | 8
OR Overlay Key Color Blue Data bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
bits 7-0 OR Overlay Key Color Blue Data bits [7:0]

These bits only have an effect when PIP* with Overlay is enabled (REG[0200h] bits 9-8 =
11b). These bits set the blue color component of the OR Overlay Key Color. For more
information on Overlays, see Section 13.4, “Overlay Display”.

Note
If LUT bypass mode is enabled (see REG[0200h] bits 5-4), the key color bits must be
expanded to a full 8 bits using the bit cover method in Section 12.3.5, “Bit Cover When
LUT Bypassed”.

Note
If more than one overlay function is enabled, only the function with the highest priority
takes effect. If this function doesn’t apply to a display area, it still prevents a lower pri-
ority function from taking effect. Function priority is as follows (from highest to lowest)
Transparent Key Color > Average Key Color > AND Key Color > OR Key Color > INV
Key Color.
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REG[0322h] INV Overlay Key Color Red Data Register
Default = 0000h Read/Write
n/a
15 | 14 | 13 | 12 | 11 | 10 | 9 | 8
INV Overlay Key Color Red Data bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
bits 7-0 INV Overlay Key Color Red Data bits [7:0]

These bits only have an effect when PIP* with Overlay is enabled (REG[0200h] bits 9-8 =
11b). These bits set the red color component of the INV Overlay Key Color. For more
information on Overlays, see Section 13.4, “Overlay Display”.

Note
If LUT bypass mode is enabled (see REG[0200h] bits 5-4), the key color bits must be
expanded to a full 8 bits using the bit cover method in Section 12.3.5, “Bit Cover When
LUT Bypassed”.

Note
If more than one overlay function is enabled, only the function with the highest priority
takes effect. If this function doesn’t apply to a display area, it still prevents a lower pri-
ority function from taking effect. Function priority is as follows (from highest to lowest)
Transparent Key Color > Average Key Color > AND Key Color > OR Key Color > INV
Key Color.

REG[0324h] INV Overlay Key Color Green Data Register
Default = 0000h Read/Write
n/a
15 | 14 | 13 | 12 | 11 | 10 | 9 | 8
INV Overlay Key Color Green Data bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
bits 7-0 INV Overlay Key Color Green Data bits [7:0]

These bits only have an effect when PIP* with Overlay is enabled (REG[0200h] bits 9-8 =
11b). These bits set the green color component of the INV Overlay Key Color. For more
information on Overlays, see Section 13.4, “Overlay Display”.

Note
If LUT bypass mode is enabled (see REG[0200h] bits 5-4), the key color bits must be
expanded to a full 8 bits using the bit cover method in Section 12.3.5, “Bit Cover When
LUT Bypassed”.

Note
If more than one overlay function is enabled, only the function with the highest priority
takes effect. If this function doesn’t apply to a display area, it still prevents a lower pri-
ority function from taking effect. Function priority is as follows (from highest to lowest)
Transparent Key Color > Average Key Color > AND Key Color > OR Key Color > INV
Key Color.
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REG[0326h] INV Overlay Key Color Blue Data Register
Default = 0000h

Read/Write

n/a

15 | 14 | 13 | 12 | 11 | 10 9 8
INV Overlay Key Color Blue Data bits 7-0
7 | 6 | 5 | 4 | 3 | 2 1 0
bits 7-0 INV Overlay Key Color Blue Data bits [7:0]

These bits only have an effect when PIP* with Overlay is enabled (REG[0200h] bits 9-8 =
11b). These bits set the blue color component of the INV Overlay Key Color. For more

information on Overlays, see Section 13.4, “Overlay Display”.

Note

If LUT bypass mode is enabled (see REG[0200h] bits 5-4), the key color bits must be
expanded to a full 8 bits using the bit cover method in Section 12.3.5, “Bit Cover When

LUT Bypassed”.

Note

If more than one overlay function is enabled, only the function with the highest priority
takes effect. If this function doesn’t apply to a display area, it still prevents a lower pri-
ority function from taking effect. Function priority is as follows (from highest to lowest)
Transparent Key Color > Average Key Color > AND Key Color > OR Key Color > INV

Key Color.

REG[0328h] Overlay Miscellaneous Register
Default = 0000h Read/Write
Overlay PIP+ / Overlay Main /
Window Bit Shift na Window Bit Shift na
15 14 13 12 11 10 9 8
Transparent
INV Overlay Key | OR Overlay Key | AND Overlay Key | A Overl
s Colo\ielg:aybleey Colovreé:gbls Y Colo:/(I-)Ern?ilaleey Kg; r(?glir gr?;t?ﬁé O"e”g'gsl’;oo'or
7 6 | 5 4 3 2 1 0
bit 15 Overlay PIP” Window Bit Shift
This bit only has an effect if the Display Mode Select bits are set for PIP" with Overlay
(REG[0200h] bits 9-8 = 11b). For more information on the Overlay function, see Section
13.4, “Overlay Display”.
When this bit = 0, the PIP* window pixel data is normal.
When this bit = 1, the PIP" window is pixel data is bit shifted to the right by 1 bit.
bits 13 Overlay Main Window Bit Shift

This bit only has an effect if the Display Mode Select bits are set for PIP+ with Overlay
(REG[0200h] bits 9-8 = 11b). For more information on the Overlay function, see Section

13.4, “Overlay Display”.

When this bit = 0, the main window pixel data is normal.
When this bit = 1, the main window pixel data is bit shifted to the right by 1 bit.
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bit 4

bit 3

bit 2

INV Overlay Key Color Enable
This bit only has an effect if the Display Mode Select bits are set for PIP+ with Overlay

(REG[0200h] bits 9-8 = 11b). For more information on the Overlay function, see Section
13.4, “Overlay Display”.

When this bit = 0, the INV overlay key color function is disabled.

When this bit = 1, the INV overlay key color function is enabled.

Note
If more than one overlay function is enabled, only the function with the highest priority

takes effect. If this function doesn’t apply to a display area, it still prevents a lower pri-
ority function from taking effect. Function priority is as follows (from highest to lowest)
Transparent Key Color > Average Key Color > AND Key Color > OR Key Color > INV

Key Color.

OR Overlay Key Color Enable
This bit only has an effect if the Display Mode Select bits are set for PIP+ with Overlay

(REG[0200h] bits 9-8 = 11b). For more information on the Overlay function, see Section
13.4, “Overlay Display”.

When this bit = 0, the OR overlay key color function is disabled.

When this bit = 1, the OR overlay key color function is enabled.

Note
If more than one overlay function is enabled, only the function with the highest priority

takes effect. If this function doesn’t apply to a display area, it still prevents a lower pri-
ority function from taking effect. Function priority is as follows (from highest to lowest)
Transparent Key Color > Average Key Color > AND Key Color > OR Key Color > INV

Key Color.

AND Overlay Key Color Enable
This bit only has an effect if the Display Mode Select bits are set for PIP+ with Overlay

(REG[0200h] bits 9-8 = 11b). For more information on the Overlay function, see Section
13.4, “Overlay Display”.

When this bit = 0, the AND overlay key color function is disabled.

When this bit = 1, the AND overlay key color function is enabled.

Note
If more than one overlay function is enabled, only the function with the highest priority

takes effect. If this function doesn’t apply to a display area, it still prevents a lower pri-
ority function from taking effect. Function priority is as follows (from highest to lowest)
Transparent Key Color > Average Key Color > AND Key Color > OR Key Color >INV

Key Color.
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bit 1

bit 0

Average Overlay Key Color Enable

This bit only has an effect if the Display Mode Select bits are set for PIP* with Overlay
(REG[0200h] bits 9-8 = 11b). For more information on the Overlay function, see Section
13.4, “Overlay Display”.

When this bit = 0, the average overlay key color function is disabled.

When this bit = 1, the average overlay key color function is enabled.

Note
If more than one overlay function is enabled, only the function with the highest priority
takes effect. If this function doesn’t apply to a display area, it still prevents a lower pri-
ority function from taking effect. Function priority is as follows (from highest to lowest)
Transparent Key Color > Average Key Color > AND Key Color > OR Key Color > INV
Key Color.

Transparent Overlay Key Color Enable

This bit only has an effect if the Display Mode Select bits are set for PIP™ with Overlay
(REG[0200h] bits 9-8 = 11b). For more information on the Overlay function, see Section
13.4, “Overlay Display”.

When this bit = 0, the transparent overlay key color function is disabled.

When this bit = 1, the transparent overlay key color function is enabled.

Note
If more than one overlay function is enabled, only the function with the highest priority
takes effect. If this function doesn’t apply to a display area, it still prevents a lower pri-
ority function from taking effect. Function priority is as follows (from highest to lowest)
Transparent Key Color > Average Key Color > AND Key Color > OR Key Color > INV
Key Color.
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10.4.12 LUT1 (Main Window)

High Byte Low Byte
0400h | Green0 Red 0
0402h n/a Blue 0
0404h Green 1 Red 1
07FEh n/a Blue 255

Figure 10-2: LUTI Mapping

REG[0400 - 07FCh] LUT1 Data Register 0
Default = not applicable Write Only
LUT1 Green Data bits 7-0
15 | 14 | 13 | 12 | 11 | 10 | 9 | 8
LUT1 Red Data bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
bits 15-8 LUT1 (Main Window) Green Data bits [7:0]

These bits are used to set the LUT1 Green Data. There are 256 entries in LUT1 from
REG[0400h] to REG[07FCh]. LUT1 is used for the Main Window.

bits 7-0 LUT1 (Main Window) Red Data bits [7:0]
These bits are used to set the LUT1 Red Data. There are 256 entries in LUT1 from
REG[0400h] to REG[07FCh]. LUT1 is used for the Main Window.

Note
Wait (7Ts) is necessary to read this register. Please apply a Soft Wait when Host is in In-
direct Interface Mode.

REG[0402 - 07FEh] LUT1 Data Register 1
Default = not applicable Write Only
n/a
15 | 14 | 13 | 12 | 11 | 10 | 9 | 8
LUT1 Blue Data bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
bits 7-0 LUT1 (Main Window) Blue Data bits [7:0]

These bits are used to set the LUT1 Blue Data. There are 256 entries in LUT1 from
REG[0402h] to REG[07FEh]. LUT1 is used for the Main Window.

Note
Wait (7Ts) is necessary to read this register. Please apply a Soft Wait when Host is in In-

direct Interface Mode.
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10.4.13 LUT2 (PIP* Window)

High Byte Low Byte
0800h| Green0 Red 0
0802h n/a Blue 0
0804h Green 1 Red 1
08FEh n/a Blue 63

Figure 10-3: LUT2 mapping

REG[0800 - 08FCh] LUT2 Data Register 0
Default = not applicable Write Only
LUT2 Green Data bits 7-0
15 | 14 | 13 | 12 | 11 | 10 | 9 | 8
LUT2 Red Data bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
bits 15-8 LUT2 (PIP+ Window) Green Data bits [7:0]

These bits are used to set the LUT2 Green Data. There are 64 entries in LUT2 from
REG[0800h] to REG[08FCh]. LUT2 is used for the PIP" Window.

bits 7-0 LUT2 (PIP* Window) Red Data bits [7:0]
These bits are used to set the LUT2 Red Data. There are 64 entries in LUT2 from
REG[0800h] to REG[08FCh]. LUT2 is used for the PIP* Window.

Note
Wait (7Ts) is necessary to read this register. Please apply a Soft Wait when Host is in In-
direct Interface Mode.

REG[0802 - 08FEh] LUT2 Data Register 1
Default = not applicable Write Only
n/a
15 | 14 | 13 | 12 | 11 | 10 | 9 | 8
LUT2 Blue Data bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
bits 7-0 LUT2 (PIP* Window) Blue Data bits [7:0]

These bits are used to set the LUT2 Blue Data. There are 64 entries in LUT2 from
REG[0802h] to REG[OS8FEh]. LUT?2 is used for the PIP" Window.

Note
Wait (7Ts) is necessary to read this register. Please apply a Soft Wait when Host is in In-
direct Interface Mode.
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10.4.14 Resizer Operation Registers

Note
The resizer registers must not be changed while receiving data from the camera inter-
face, JPEG decoder, or host interface.

REG[0930h] Global Resizer Control Register

Default = 0000h Read/Write
n/a Re;iezdelzcliir:?e Reserved Reserved
15 | 14 13 12 11 10 9 8
n/a g:g?;idf;ﬁ Ingjtpgjerg::tt)(s\t/%) OutpSu;lS;urce n/a Camera Display Control bits 1-0
7 | 6 5 4 3 2 1 0
bit 10 Resizer Frame Reduction
This bit controls frame reduction in the resizer block.
When this bit = 0, the resizer performs no reduction.
When this bit = 1, the resizer performs frame reduction by using only every second frame.
bit 9 Reserved
The default value for this bit is 0.
bit 8 Reserved
The default value for this bit is 0.
bit 5 Camera Jpeg Encode Data Input Enable
When the JPEG encoded data is input from CMOS camera (ET8E90-AS), this bit =1.
When this bit = 0, input except Jpeg encoded data.
When this bit = 1, the following operation.
a) The YRC Block is stopped.
b) The dummy V/HSync signal is output from the Resizer block to the JPEG block.
bit 4 Captured Data Input Select (Write Only)
This bit selects the data input for the capture resizer.
When this bit = 0, input from the camera interface is selected.
When this bit = 1, input from the RGB/YUYV Converter (RYC) is selected.
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bit 3

Output Source Select

This bit selects which resizer outputs data to the YUV/RGB Converter (YRC). Typically,
the view resizer is selected when data comes from the camera interface since JPEG encode
dimensions may differ from display dimensions. For JPEG decode and host to SID13719
YUV mode, the view resizer must be selected.
When this bit = 0, the view resizer outputs data to the YRC.
When this bit = 1, the capture resizer outputs data to the YRC and the view resizer logic is

powered down.

Table 10-63: Output Source Select

Output Source Select View Resizer Enable | Capture Resizer Enable to YUV/IRGB to JPEG Line Buffer
REG[0930h] bit 3 REG[0940h] bit 0 REG[0960h] bit 0 Converter
0 0 0 — —
0 0 1 — —
0 1 0 Available —
0 1 1 Available Available
1 0 0 — —
1 0 1 Available Available
1 1 0 — —
1 1 1 Available Available
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bits 1-0 Camera Display Control bits [1:0]
These bits control how camera data is displayed when a JPEG encode operation is per-
formed (REG[0980h] bits 3-1 = 000b) and when YUV to Host mode (JPEG Bypass) is
enabled (REG[0980h] bits 3-1 =011b or 111b).

Table 10-64: Camera Display Control Selection

REG[0930h] bits 1-0 Function

JPEG Encode:

YUV data from the camera interface is continuously written to the display buffer until a JPEG
encode operation is performed. When a JPEG encode operation is started (REG[098Ah] bit 0 = 1),
camera data is no longer written to the display buffer once the next frame is written. After

00b REGI[098AN] bit 0 is set to 0, camera data is again written to the display buffer from the next frame.

JPEG Bypass:

YUV data from the camera interface is continuously written to the JPEG FIFO and converted YUV
data (YUV/RGB Converter) is continuously written to the display buffer.

JPEG Encode:

When a JPEG encode operation is started, REG[098A] bit 0 = 1b, only the next frame of camera
data is written to the display buffer. When a JPEG encode operation is not enabled, REG[098A] bit
0 = Ob, camera data is not written to the display buffer.

01b
JPEG Bypass:
YUV data from the camera interface is continuously written to the JPEG FIFO. When the shutter is
enabled, REG[098A] bit 0 = 1b, camera data is written to the display buffer. When the shutter is
disabled, REG[098A] bit 0 = Ob, camera data is not written to the display buffer.
JPEG Encode:
Data from the camera interface is always written to the display buffer.

100 JPEG Bypass:
YUV data from the camera interface is continuously written to the JPEG FIFO and converted YUV
data (YUV/RGB Converter) is continuously written to the display buffer.

11b Reserved.

REG[0932h] through REG[093Eh] are Reserved

These registers are Reserved and should not be written.
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View (Display) Resizer Registers

REG[0940h] View Resizer Control Register
Default = 0000h Read/Write
n/a

15 14 13 | 12 11 10 9 8
View Resizer

View Resizer

View Resizer Independent View Resizer

Software Reset n/a - . Register Update
(WO) HorlzqntaINemcaI VSYNC Enable Enable
Scaling Enable
7 6 | 5 | 4 | 3 2 1 0
bit 7 View Resizer Software Reset (Write Only)

When the resizers are activated by writing a 1 to REG[0940h] bit 0 or REG[0960h] bit 0
and a 1 is written to this bit, the view resizer logic is reset.
When a 0 is written to this bit, there is no hardware effect.

bit 2 View Resizer Independent Horizontal/Vertical Scaling Enable
When this bit = 0, the horizontal and vertical scaling rates are the same. Both horizontal
and vertical scaling rates are controlled by REG[094Ch] bits 5-0.
When this bit = 1, the horizontal and vertical scaling rates can be selected independently.
Horizontal scaling rate is controlled by REG[094Ch] bits 5-0 and vertical scaling rate is
controlled by REG[094Eh] bits 13-8.

bit 1 View Resizer Register Update VSYNC Enable
When this bit = 0, the View Resizer use the new register value immediately.
When this bit = 1, the View Resizer uses the previous register value until the next VSYNC
occurs.

bit 0 View Resizer Enable
This bit controls the view resizer logic.
When this bit = 0, the view resizer logic is disabled.
When this bit = 1, the view resizer logic is enabled.

Note
When this bit and the Capture Resizer Enable bit (REG[0960h] bit 0) are both set to 0,

the clock to the resizer block is automatically stopped.

REG[0944h] View Resizer Start X Position Register
Default = 0000h Read/Write
n/a View Resizer Start X Position bits 10-8
15 | 14 | 13 | 12 | 11 10 | 9 | 8
View Resizer Start X Position bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
bits 10-0 View Resizer Start X Position bits [10:0]

These bits determine the X start position for the View Resizer. These bits must be pro-
grammed according to the restrictions in Section 15, “Resizers”.
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REG[0946h] View Resizer Start Y Position Register

Default = 0000h Read/Write
e View Resizer Start Y Position
bits 10-8
15 | 14 | 13 | 12 | 11 10 | 9 | 8
View Resizer Start Y Position bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
bits 10-0 View Resizer Start Y Position bits [10:0]

These bits determine the Y start position for the View Resizer. These bits must be pro-
grammed according to the restrictions in Section 15, “Resizers”.

REG[0948h] View Resizer End X Position Register

Default = 027Fh Read/Write
n/a View Resizer End X Position bits 10-8
15 | 14 | 13 | 12 | 11 10 | 9 | 8
View Resizer End X Position bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
bits 10-0 View Resizer End X Position bits [10:0]

These bits determine the X End position for the View Resizer. These bits must be pro-
grammed according to the restrictions in Section 15, “Resizers”.

REG[094Ah] View Resizer End Y Position Register

Default = 01DFh Read/Write
n/a View Resizer End Y Position bits 10-8
15 | 14 | 13 | 12 | 11 10 | 9 | 8
View Resizer End Y Position bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
bits 10-0 View Resizer End Y Position bits [10:0]

These bits determine the Y end position for the View Resizer. These bits must be pro-
grammed according to the restrictions in Section 15, “Resizers”.
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REG[094Ch] View Resizer Operation Setting Register 0

Default = 8080h Read/Write
View Resizer Vertical Scaling Rate bits 7-0
15 | 14 | 13 | 12 | 11 | 10 | 9 | 8
View Resizer Horizontal Scaling Rate bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0

bits 15-8

View Resizer Vertical Scaling Rate bits [7:0]
These bits determine the view resizer vertical scaling rate when REG[0940h] bit 2 = 1.
Not all scaling rates are available for all scaling modes (see REG[094Eh]).

Table 10-65: View Resizer Vertical Scaling Rate Selection

View Resizer Vertical Scaling Rate
REG[094Ch] bits 15-8 REG[094Eh] REG[094Eh] REG[094Eh] REG[094Eh]
bits 1-0 = 00b bits 1-0 = 01b bits 1-0 = 10b bits 1-0 = 11b
0000 0000b Reserved Reserved Reserved Reserved
0000 0001b n/a 1/128 1/128 Reserved
0000 0010b n/a 2/128 2/128 Reserved
0000 0011b n/a 3/128 3/128 Reserved
0000 0100b n/a 4/128 4/128 Reserved
0000 0101b n/a 5/128 5/128 Reserved
0000 0110b n/a 6/128 6/128 Reserved
0000 0111b n/a 7/128 7/128 Reserved
0000 1000b n/a 8/128 8/128 Reserved
0000 1001b n/a 9/128 9/128 Reserved
0000 1010b n/a 10/128 10/128 Reserved
0000 1011b n/a 11/128 11/128 Reserved
0000 1100b n/a 12/128 12/128 Reserved
0000 1101b n/a 13/128 13/128 Reserved
0000 1110b n/a 14/128 14/128 Reserved
0000 1111b n/a 15/128 15/128 Reserved
0001 0000b n/a 16/128 16/128 Reserved
0001 0001b n/a 17/128 17/128 Reserved
0001 0010b n/a 18/128 18/128 Reserved
0001 0011b n/a 19/128 19/128 Reserved
0001 0100b n/a 20/128 20/128 Reserved
0001 0101b n/a 21/128 21/128 Reserved
0001 0110b n/a 22/128 22/128 Reserved
0001 0111b n/a 23/128 23/128 Reserved
0001 1000b n/a 24/128 24/128 Reserved
0001 1001b n/a 25/128 25/128 Reserved
0001 1010b n/a 26/128 26/128 Reserved
0001 1011b n/a 27/128 27/128 Reserved
0001 1100b n/a 28/128 28/128 Reserved
0001 1101b n/a 29/128 29/128 Reserved
0001 1110b n/a 30/128 30/128 Reserved
0001 1111b n/a 31/128 31/128 Reserved
0010 0000b n/a 32/128 32/128 Reserved
0010 0001b ~ 0011 1111b n/a 33/128 ~ 63/128 33/128 ~ 63/128 Reserved
0100 0000b n/a 64/128 64/128 Reserved
0100 0001b ~ 0111 1111b n/a 65/128 ~ 127/128 65/128 ~ 127/128 Reserved
1000 0000b n/a 128/128 128/128 Reserved
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bits 7-0 View Resizer Horizontal Scaling Rate bits [7:0]

These bits determine the view resizer horizontal scaling rate when REG[0940h] bit 2 = 1.
When REG[0940h] bit 2 = 0, these bits specify both the horizontal and the vertical scaling
rate. Not all scaling rates are available for all scaling modes (see REG[094Eh]).

Table 10-66: View Resizer Horizontal Scaling Rate Selection

View Resizer Vertical Scaling Rate
REG[094Ch] bits 15-8 REG[094Eh] REG[094Eh] REG[094Eh] REG[094Eh]
bits 1-0 = 00b bits 1-0 = 01b bits 1-0 = 10b bits 1-0 = 11b
0000 0000b Reserved Reserved Reserved Reserved
0000 0001b n/a 1/128 1/128 Reserved
0000 0010b n/a 2/128 2/128 Reserved
0000 0011b n/a 3/128 Reserved Reserved
0000 0100b n/a 4/128 4/128 Reserved
0000 0101b n/a 5/128 Reserved Reserved
0000 0110b n/a 6/128 Reserved Reserved
0000 0111b n/a 7/128 Reserved Reserved
0000 1000b n/a 8/128 8/128 Reserved
0000 1001b n/a 9/128 Reserved Reserved
0000 1010b n/a 10/128 Reserved Reserved
0000 1011b n/a 11/128 Reserved Reserved
0000 1100b n/a 12/128 Reserved Reserved
0000 1101b n/a 13/128 Reserved Reserved
0000 1110b n/a 14/128 Reserved Reserved
0000 1111b n/a 15/128 Reserved Reserved
0001 0000b n/a 16/128 16/128 Reserved
0001 0001b n/a 17/128 Reserved Reserved
0001 0010b n/a 18/128 Reserved Reserved
0001 0011b n/a 19/128 Reserved Reserved
0001 0100b n/a 20/128 Reserved Reserved
0001 0101b n/a 21/128 Reserved Reserved
0001 0110b n/a 22/128 Reserved Reserved
0001 0111b n/a 23/128 Reserved Reserved
0001 1000b n/a 24/128 Reserved Reserved
0001 1001b n/a 25/128 Reserved Reserved
0001 1010b n/a 26/128 Reserved Reserved
0001 1011b n/a 27/128 Reserved Reserved
0001 1100b n/a 28/128 Reserved Reserved
0001 1101b n/a 29/128 Reserved Reserved
0001 1110b n/a 30/128 Reserved Reserved
0001 1111b n/a 31/128 Reserved Reserved
0010 0000b n/a 32/128 32/128 Reserved
0010 0001b ~ 0011 1111b n/a 33/128 ~ 63/128 Reserved Reserved
0100 0000b n/a 64/128 64/128 Reserved
0100 0001b ~ 0111 1111b n/a 65/128 ~ 127/128 Reserved Reserved
1000 0000b n/a 128/128 128/128 Reserved
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Default = 0000h

REG[094Eh] View Resizer Operation Setting Register 1

Read/Write

15 |

13

n/a

9

| 8

7 |

Reserved
| 4 3 | 2

View Resizer Scaling Mode bits 1-0

1

| 0

bits 3-2

bits 1-0

Reserved

The default value for these bits is 0.

View Resizer Scaling Mode bits [1:0]
These bits determine the view resizer scaling mode. Not all scaling modes are available
for all scaling rates. Before selecting a scaling mode, set the View Resizer Vertical Scaling
Rate bits (REG[094Eh] bits 13-8) and/or the View Resizer Horizontal Scaling Rate bits
(REG[094Ch] bits 5-0) to a valid scaling rate. Enabling a scaling mode with an unsup-
ported scaling rate (reserved or n/a) may turn off the view resizer.

Table 10-67: View Resizer Scaling Mode Selection

REG[094Eh] bits 1-0

View Resizer Scaling Mode

00b no resizer scaling
01b V/H Reduction

10b V: Reduction, H: Average
11b Reserved
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Capture (Encode) Resizer Registers

REG[0960h] Capture Resizer Control Register
Default = 0000h

Read/Write

15

14

n/a
13 | 12 11 10 9 8

Capture Resizer

Capture Resizer Capture Resizer

Soft R / I‘ndependenF Regi Uod Capture Resizer
o " HoreontalNertal| VS Erae | Enevle
7 6 | 5 | 4 | 3 2 1 0

bit 7 Capture Resizer Software Reset (Write Only)
When a 0 is written to this bit, there is no hardware effect.
When the resizers are activated by writing a 1 to REG[940h] bit 0 or REG[0960h] bit 0
and a 1 is written to this bit, the capture resizer logic is reset.

bit 2 Capture Resizer Independent Horizontal/Vertical Scaling Enable
When this bit = 0, the horizontal and vertical scaling rates are the same. Both horizontal
and vertical scaling rates are controlled by REG[096Ch] bits 4-0.
When this bit = 1, the horizontal and vertical scaling rates can be selected independently.
Horizontal scaling rate is controlled by REG[096Ch] bits 4-0 and vertical scaling rate is
controlled by REG[096Ch] bits 12-8.

bit 1 Capture Resizer Register Update VSYNC Enable
When this bit = 0, the Capture Resizer use the new register value immediately.
When this bit = 1, the Capture Resizer uses the previous register value until the next
VSYNC occurs.

bit 0 Capture Resizer Enable

This bit controls the capture resizer logic.
When this bit = 0, the capture resizer logic is disabled.
When this bit = 1, the capture resizer logic is enabled.

Note
When this bit and the View Resizer Enable bit (REG[0940h] bit 0) are both set to 0, the

clock to the resizer block is automatically stopped.
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REG[0964h] Capture Resizer Start X Position Register
Default = 0000h Read/Write
/ Capture Resizer Start X Position
na bits 10-0
15 | 14 | 13 | 12 | 11 10 | 9 | 8
Capture Resizer Start X Position bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
bits 10-0 Capture Resizer Start X Position bits [10:0]

These bits determine the X start position for the Capture Resizer. These bits must be pro-
grammed according to the restrictions in Section 15, “Resizers”.

The following image size limitations must be observed when the JPEG functions (or JPEG
Bypass) are used.

Table 10-68: Capture Resizer Limitations

YUV Format Minimum Ho_rizontal Minimum V_ertical Minimum Size
Resolution Resolution
YUV 4:4:4 multiples of 1 pixel multiples of 1 line 8 pixels/8 lines
YUV 4:2:2 multiples of 2 pixels multiples of 1 line 16 pixels/8 lines
YUV 4:2:0 multiples of 2 pixels multiples of 2 lines 16 pixels/16 lines
YUV 4:1:1 multiples of 4 pixels multiples of 1 line 32 pixels/8 lines
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REG[0966h] Capture Resizer Start Y Position Register
Default = 0000h Read/Write
/ Capture Resizer Start Y Position
na bits 10-8
15 | 14 | 13 | 12 | 11 10 | 9 | 8
Capture Resizer Start Y Position bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
bits 10-0 Capture Resizer Start Y Position bits [10:0]

These bits determine the Y start position for the Capture Resizer. These bits must be pro-
grammed according to the restrictions in Section 15, “Resizers”.

REG[0968h] Capture Resizer End X Position Register
Default = 027Fh Read/Write
/ Capture Resizer End X Position
na bits 10-8
15 | 14 | 13 | 12 | 11 10 | 9 | 8
Capture Resizer End X Position bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
bits 10-0 Capture Resizer End X Position bits [10:0]

These bits determine the X End position for the Capture Resizer. These bits must be pro-
grammed according to the restrictions in Section 15, “Resizers”.

REG[096Ah] Capture Resizer End Y Position Register
Default = 01DFh Read/Write
/ Capture Resizer End Y Position
na bits 10-8
15 | 14 | 13 | 12 | 11 10 | 9 | 8
Capture Resizer End Y Position bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
bits 10-0 Capture Resizer End Y Position bits [10:0]

These bits determine the Y end position for the Capture Resizer. These bits must be pro-
grammed according to the restrictions in Section 15, “Resizers”.
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REG[096Ch] Capture Resizer Operation Setting Register 0
Default = 8080h Read/Write
Capture Resizer Vertical Scaling Rate bits 5-0
15 | 14 | 13 | 12 | 11 | 10 | 9 | 8
Capture Resizer Horizontal Scaling Rate bits 5-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
bits 13-8 Capture Resizer Vertical Scaling Rate bits [5:0]

These bits determine the capture resizer vertical scaling rate when REG[0960h] bit 2 = 1.
Not all scaling rates are available for all scaling modes (see REG[096Eh]).

Table 10-69: Capture Resizer Vertical Scaling Rate Selection

Capture Resizer Vertical Scaling Rate
REG[096Ch] bits 15-8 REG[096Eh] REG[096Eh] REG[096Eh] REG[096Eh]
bits 1-0 = 00b bits 1-0 = 01b bits 1-0 = 10b bits 1-0 = 11b
0000 0000b Reserved Reserved Reserved Reserved
0000 0001b n/a 1/128 1/128 Reserved
0000 0010b n/a 2/128 2/128 Reserved
0000 0011b n/a 3/128 3/128 Reserved
0000 0100b n/a 4/128 4/128 Reserved
0000 0101b n/a 5/128 5/128 Reserved
0000 0110b n/a 6/128 6/128 Reserved
0000 0111b n/a 7/128 7/128 Reserved
0000 1000b n/a 8/128 8/128 Reserved
0000 1001b n/a 9/128 9/128 Reserved
0000 1010b n/a 10/128 10/128 Reserved
0000 1011b n/a 11/128 11/128 Reserved
0000 1100b n/a 12/128 12/128 Reserved
0000 1101b n/a 13/128 13/128 Reserved
0000 1110b n/a 14/128 14/128 Reserved
0000 1111b n/a 15/128 15/128 Reserved
0001 0000b n/a 16/128 16/128 Reserved
0001 0001b n/a 17/128 17/128 Reserved
0001 0010b n/a 18/128 18/128 Reserved
0001 0011b n/a 19/128 19/128 Reserved
0001 0100b n/a 20/128 20/128 Reserved
0001 0101b n/a 21/128 21/128 Reserved
0001 0110b n/a 22/128 22/128 Reserved
0001 0111b n/a 23/128 23/128 Reserved
0001 1000b n/a 24/128 24/128 Reserved
0001 1001b n/a 25/128 25/128 Reserved
0001 1010b n/a 26/128 26/128 Reserved
0001 1011b n/a 27/128 27/128 Reserved
0001 1100b n/a 28/128 28/128 Reserved
0001 1101b n/a 29/128 29/128 Reserved
0001 1110b n/a 30/128 30/128 Reserved
0001 1111b n/a 31/128 31/128 Reserved
0010 0000b n/a 32/128 32/128 Reserved
0010 0001b ~ 0011 1111b n/a 33/128 ~ 63/128 33/128 ~ 63/128 Reserved
0100 0000b n/a 64/128 64/128 Reserved
0100 0001b ~ 0111 1111b n/a 65/128 ~ 127/128 65/128 ~ 127/128 Reserved
1000 0000b n/a 128/128 128/128 Reserved
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bits 5-0 Capture Resizer Horizontal Scaling Rate bits [5:0]
These bits determine the capture resizer horizontal scaling rate when REG[0960h] bit 2 =
1. When REG[0960h] bit 2 = 0, these bits specify both the horizontal and the vertical scal-
ing rate. Not all scaling rates are available for all scaling modes (see REG[096Eh]).

Table 10-70: Capture Resizer Horizontal Scaling Rate Selection

Capture Resizer Vertical Scaling Rate
REG[096Ch] bits 15-8 REG[096Eh] REG[096Eh] REG[096Eh] REG[096Eh]
bits 1-0 = 00b bits 1-0 = 01b bits 1-0 = 10b bits 1-0 = 11b
0000 0000b Reserved Reserved Reserved Reserved
0000 0001b n/a 1/128 1/128 Reserved
0000 0010b n/a 2/128 2/128 Reserved
0000 0011b n/a 3/128 Reserved Reserved
0000 0100b n/a 4/128 4/128 Reserved
0000 0101b n/a 5/128 Reserved Reserved
0000 0110b n/a 6/128 Reserved Reserved
0000 0111b n/a 7/128 Reserved Reserved
0000 1000b n/a 8/128 8/128 Reserved
0000 1001b n/a 9/128 Reserved Reserved
0000 1010b n/a 10/128 Reserved Reserved
0000 1011b n/a 11/128 Reserved Reserved
0000 1100b n/a 12/128 Reserved Reserved
0000 1101b n/a 13/128 Reserved Reserved
0000 1110b n/a 14/128 Reserved Reserved
0000 1111b n/a 15/128 Reserved Reserved
0001 0000b n/a 16/128 16/128 Reserved
0001 0001b n/a 17/128 Reserved Reserved
0001 0010b n/a 18/128 Reserved Reserved
0001 0011b n/a 19/128 Reserved Reserved
0001 0100b n/a 20/128 Reserved Reserved
0001 0101b n/a 21/128 Reserved Reserved
0001 0110b n/a 22/128 Reserved Reserved
0001 0111b n/a 23/128 Reserved Reserved
0001 1000b n/a 24/128 Reserved Reserved
0001 1001b n/a 25/128 Reserved Reserved
0001 1010b n/a 26/128 Reserved Reserved
0001 1011b n/a 27/128 Reserved Reserved
0001 1100b n/a 28/128 Reserved Reserved
0001 1101b n/a 29/128 Reserved Reserved
0001 1110b n/a 30/128 Reserved Reserved
0001 1111b n/a 31/128 Reserved Reserved
0010 0000b n/a 32/128 32/128 Reserved
0010 0001b ~0011 1111b n/a 33/128 ~ 63/128 Reserved Reserved
0100 0000b n/a 64/128 64/128 Reserved
0100 0001b ~0111 1111b n/a 65/128 ~ 127/128 Reserved Reserved
1000 0000b n/a 128/128 128/128 Reserved
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REG[096Eh] Capture Resizer Operation Setting Register 1
Default = 0000h Read/Write
n/a
15 | 14 | 13 | 12 11 | 10 9 | 8
n/a Reserved Capture Resizer Scaling Mode bits 1-0
7 | 6 | 5 | 4 3 | 2 1 | 0
bits 3-2 Reserved
The default value for these bits is 0.
bits 1-0 Capture Resizer Scaling Mode bits [1:0]
These bits determine the capture resizer scaling mode. Not all scaling rates are available
for all scaling modes. Before selecting a scaling mode, set the Capture Resizer Vertical
Scaling Rate bits (REG[096Eh] bits 13-8) and/or the Capture Resizer Horizontal Scaling
Rate bits (REG[096Ch] bits 5-0) to a valid scaling rate. Enabling a scaling mode with an
unsupported scaling rate (reserved or n/a) may turn off the capture resizer.
Table 10-71: Capture Resizer Scaling Mode Selection
REG[096Eh] bits 1-0 Capture Resizer Scaling Mode
00b no resizer scaling
01b V/H Reduction
10b V: Reduction, H: Average
11b Reserved
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10.4.15 JPEG Module Registers

REG[0980h] JPEG Control Register
Default = 0000h

Read/Write

15

JPEG 180°
Rotation Enable

| 13 12 11 | 10 | 9 8

Reserved

JPEG Module SW
Reset (WO)

7

YUV Output Data JPEG Module
Range Select Enable

| 5 4 3 | 2 | 1 0

Reserved JPEG Data Control bits 2-0

bits 15-12

bit 8

bit 7

bit 6

bit 5

bit 4

Reserved
The default value for these bits is 0.

JPEG 180° Rotation Enable

This bit is only for camera data encode. This bit selects the rotation mode for JPEG
encoded data.

When this bit = 0, the JPEG encoded data is normal.

When this bit = 1, the JPEG encoded data is rotated 180°.

Note
The dimensions of the image must be in MCU size multiples.

JPEG Module Software Reset (Write Only)
This bit initiates a software reset of the internal JPEG module circuit. The JPEG module
should be reset using this bit before each JPEG encode operation.

This bit resets only the internal JPEG module circuit and has no effect on the JPEG codec
registers (REG[1000h]-[17A2h], the JPEG codec or the JPEG module registers
(REG[0980h]-[09EOh]), except as follows.

REG[0984] is reset except for bits 14, 5, and 1.

REG[09B4] is reset

REG[09B6] is reset

REG[09AC] is reset

REG[09AA] is reset

REG[09A8] is reset

REGJ[09A2] is reset

To reset the JPEG codec, set the JPEG Codec Software Reset bit (REG[1002h] bit 7) to 1.
When a 1 is written to this bit, the JPEG module is reset.
When a 0 is written to this bit, there is no hardware effect.

Reserved
The default value for this bit is 0.

Reserved
The default value for this bit is 0.

YUYV Data No Offset Select

This bit specifies whether an offset is applied to the U and V data when in YUV Capture,
YUYV Display, Host Encode, and Host Decode modes, REG[0980] bits [3:1] = 001b, 011b,
100b, 101b, or 111b. This bit is used in conjunction with REG[0110] bit 8 to select the
desired YUV output capture range for YUV Capture mode.
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When this bit = 0, an offset is applied to the U and V data (MSB is inverted).
When this bit = 1, no offset is applied to the U and V data is not modified.

Table 10-72: YUV Output Range Selection (REG[0980h] = 011b or 111b)

Camera Interface Input
YUV Data

REG[0110h] bit 8

REG[0980h] bit 4

YUV Output Data Range

0=<Y=<255

Straight Binary

-128 =< U =< 127
-128 =<V =< 127

or

16 =<Y =<235
-112 =< Cb=<112
-112 =<Cr=<112

0=<Y=<255

0=<U=<255
0=<V=<255

or

16 =<Y =< 235

16 =< Cb=< 240

16 =< Cr =< 240
0=<Y=<255

0=<U=<255
0=<V=<255

or

16 =<Y =< 235
16 =< Cb =< 240
16 =< Cr=<240

0=<Y=<255
-128 =< U =< 127
-128 =<V =< 127

or

16 =<Y =< 235
-112=<Cb =< 112
-112 =< Cr=<112
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Table 10-72: YUV Output Range Selection (REG[0980h] = 011b or 111b) (Continued)

Camera Interface Input . ]
YUV Data REG[0110h] bit 8 REG[0980h] bit 4 YUV Output Data Range

0=<Y=<255
0=<U=<255
0=<V=<255

0 or

16 =<Y =< 235
16 =< Cb =< 240
0 16 =< Cr =< 240

0=<Y=<255

-128 =< U =< 127
-128 =<V =< 127

1 or

16 =<Y =< 235
-112=<Cb =< 112
-112 =< Cr=<112
Offset Bi
sel binary 0=<Y =< 255
-128 =< U =< 127
-128 =<V =< 127

0 or

16 =<Y =<235
-112 =< Cb=< 112
1 -112 =< Cr=<112
0=<Y=<255
0=<U=<255
0=<V=<255

1 or

16 =<Y =< 235
16 =< Cb=< 240
16 =< Cr =< 240
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Table 10-73: YUV Input Range Selection (REG[0980h] = 001b or 101b)

Host Interface Input YUV

Data REG[0980h] bit 4

YUV Input Data Range

Straight Binary

0<Y<255
-128<U <127
-128 <V <127

or

16<Y <235
-112<Cb <112
-112<Cr<112

0<Y<255
0<U<255
0<V<255

or

16<Y <235
16 < Cb < 240
16 < Cr<240

0<Y<255
0<U<255
0<V<255

or

16<Y <235
16 < Cb < 240
16 < Cr<240

Offset Binary

0<Y<255
-128<U <127
-128 <V <127

or

16<Y <235
-112<Cb <112
-112<Cr<112
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bits 3-1 JPEG Data Control bits [2:0]
Table 10-74: JPEG Data Mode Selection
REG[0980h] bits 3-1 JPEG Data Mode Description
In this mode the encode data paths are:
» Camera Interface => Capture Resizer => JPEG Line Buffer =>
Codec Core => JPEG FIFO => Host Interface
» Display Buffer => RGB/YUV Converter => Capture Resizer =>
JPEG Line Buffer => Codec Core => JPEG FIFO => Host
Interface
000b JPEG Encode/Decode * Host Interface => RGB/YUV Converter => Capture Resizer =>
JPEG Line Buffer => Codec Core => JPEG FIFO => Host
Interface
In this mode the decode data path is:
* Host Interface => JPEG FIFO => Codec Core => JPEG Line
Buffer => View Resizer => RGB/YUV Converter => Display
Buffer
YUV Data Input from Host
001b (YUV 4:2:2) The data by-passes the JPEG Module.
010b Reserved
YUV Data Output to Host
011b (YUV 4:2:2) The data by-passes the JPEG Module.
In this mode the encode data path is:
* Host Interface => JPEG Line Buffer => Codec Core => JPEG
Host Input/Output JPEG FIFO => Host Interface
100b Encode/Decode ) .
(YUV 4:2:0 or YUV 4:2:2) In this mode the decode data path is:
* Host Interface => JPEG FIFO => Codec Core => JPEG Line
Buffer => Host Interface
YUV Data Input from Host
101b (YUV 4:2:0) The data by-passes the JPEG Module.
110b Reserved
YUV Data Output to Host
111b (YUV 4:2:0) The data by-passes the JPEG Module.
bit 0 JPEG Module Enable
This bit enables/disables the JPEG module and its associated registers. If the JPEG mod-
ule is disabled, REG[1000h] - REG|[17A2h] must not be accessed.
When this bit = 1, the JPEG module is enabled and a clock source is supplied.
When this bit = 0, the JPEG module is disabled and the clock source is disabled.
Note
The JPEG module must be disabled before the View Resizer Enable bit (REG[0940h]
bit 0) or the Capture Resizer Enable bit (REG[0960h] bit 0) are disabled.
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REG[0982h] JPEG Status Flag Register
Default = 8080h

Read/Write

Reserved

15

JPEG Codec File
Out Status (RO)

14

JPEG FIFO Threshold Status bits 1-0

13

(RO)

12

Encode Size Limit
Violation Flag

11

JPEG FIFO
Threshold Trigger
Flag

10

JPEG FIFO Full
Flag

9

JPEG FIFO
Empty Flag

8

Reserved

JPEG Decode
Complete Flag

5

Decode Marker
Read Flag

4

Reserved

3

JPEG Line Buffer
Overflow Flag
(RO)

2

JPEG Codec
Interrupt Flag
(RO)

1

JPEG Line Buffer
Interrupt Flag
(RO)

0

bit 15

bit 14

bits 13-12

bit 11

Reserved

The default value for this bit is 1.

JPEG Codec File Out Status (Read Only)
This bit indicates the status of the JPEG Codec output.
When this bit = 0, the JPEG Codec is not outputing encoded data.

When this bit = 1, the JPEG Codec is encoding or outputing encoded data.

JPEG FIFO Threshold Status bits [1:0] (Read Only)
These bits indicate how much data is currently in the JPEG FIFO. See the JPEG FIFO Size
register (REG[09A4h]) for information on setting the JPEG FIFO size.

Table 10-75: JPEG FIFO Threshold Status

REG[0982h] bits 13-12

JPEG FIFO Threshold Status

00b

no data (same as empty

01b

more than 4 bytes of data exist

10b

more than 1/4 of specified FIFO size data exists

11b

more than 1/2 of specified FIFO size data exists

Encode Size Limit Violation Flag
This flag is asserted when the JPEG compressed data size is over the encode size limit as
specified in the Encode Size Limit registers (REG[09BOh], REG[09B2h]). This flag is
masked by the JPEG Encode Size Limit Violation Interrupt Enable bit and is only avail-
able when REG[0986h] bit 11 = 1.

For Reads:
When this bit = 0, no violation has occurred.

When this bit = 1, an encode size limit violation has occurred.

For Writes:
When a 0 is written to this bit, there is no hardware effect.
When a 1 is written to this bit, the Encode Size Limit Violation Flag is cleared.

Note
For further information on the use of this bit, see Section 14.1.2, “JPEG Codec Inter-
rupts”.
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bit 10 JPEG FIFO Threshold Trigger Flag
This flag is asserted when the amount of data in the 