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Chapter 1 Introduction

1.1 Scope

This is the Hardware Functional Specification for the S1D13515/S2D13515 Display Controller. Included in this
document are timing diagrams, AC and DC characteristics, register descriptions, and power management descrip-
tions. 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 www.erd.epson.com.

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

1.2 Overview Description

The S1D13515/S2D13515 is a highly integrated color LCD graphics controller with external memory interface. The
architecture is designed to meet the needs of automotive and embedded markets requiring a flexible LCD solution.
For automotive applications, the S2D13515 has three primary target placements within a vehicle.

1. Heads-Up Display
2. Instrument Cluster
3. Center Console

The S1D13515/S2D13515 advances on the successes of other Epson LCD controllers by embedding a proprietary
32-bit RISC CPU and associated accelerator blocks to achieve an increase in flexibility and functionality over
previous designs. Routines are provided allowing for audio playback, 2D BitBLT operations, warp and filtering
before display operations, and the ability to offer OpenGL-ES 1.1 support. In particular, the warp functions make
this an ideal solution for the automotive Heads-Up Display (HUD) market, or pseudo 3D navigation displays.

The S1D13515/S2D13515 is an affordable, low power device which uses a flexible external SDRAM memory
interface to provide its frame buffer. It supports a wide variety of CPU interfaces and LCD panel types, including
Double Display panels, which makes it an excellent choice for instrumentation or center cluster applications. While
focusing on the automotive market, the S1D13515/52D13515’s impartiality to CPU type or operating system makes
it an ideal display solution for a wide variety of other markets.

The S1D13515/S2D13515 design includes some of the following key features:

Warp engine for HUD projection correction

Embedded 32-bit proprietary RISC CPU

Support for two TFT Displays simultaneously

Support for Double Display LCD panels from Epson and Sharp
The ability to provide OpenGL-ES library functionality

The ability to playback audio

N o gk~ w b

The ability to reset and display an image without the Host CPU involvement

Hardware Functional Specification Rev. 1.7 EPSON 11
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Chapter 2 Features

2.1 Memory
* Uses external SDRAM which is:
 Accessible by both the internal and Host CPUs
» Used for executable code, data, and the frame buffer
 Addressable through direct or indirect access modes
 Accessible linearly in configurable 4M byte paging windows (direct access mode)
* SDRAM Interface:
* SDRAM Clock Frequency: 100Mhz (typical)
* Supports x16 and x32 SDRAM interfaces (x32 is strongly recommended in most cases)
 Supports 8/16/32/64M bytes of 4 bank SDRAM

» Low power design

2.2 CPU Interfaces

Note
The S1D/S2D13515 supports Little Endian interface only.

« Direct and indirect interface support for the following CPU interfaces:
* Intel 80 Types 1 and 2 (8/16-bit)
Renesas SH-4 (8/16-bit)

only)
NEC V850 Types 1 and 2 (8/16-bit)

Texas Instruments TMS470 with burst mode (16-bit only)
Marvell PXA3xx (16-bit Direct only)

* Serial Host Interface
* SP|
« |12C

FreeScale MPC555 PowerPC bus interface with burst and non-burst modes (16-bit Little Endian configuration

12 EPSON Hardware Functional Specification Rev. 1.7
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2.3 Panel Interface Support

« Single or Dual panels (dual panel implementations can have independent images)
¢ LCD1 supports:
» 12/16/18-bit interface for Generic TFT/TFD
 Optionally, LCD1 pins can be used for a second Camera / RGB data stream
¢ LCD2 supports:
» 12/16/18/24-bit interface for Generic TFT/TFD
e EID Double Screen panel
* Sharp DualView panel
* Optional Serial Command interface supports:
e a-Si TFT interface (8-bit)
TFT w/u-Wire interface (16-bit)
EPSON ND-TFD 4 pin interface (8-bit)
EPSON ND-TFD 3 pin interface (9-bit)
24-Dit serial

* Panel Resolution Examples:
» 800x480 + 320x240 @ 32 bpp, 60Hz
» 1024x768 @ 32 bpp, 60Hz
» TV-Out can be achieved by connecting an external TV encoder, such as the S1D13746, to the LCD outputs

Hardware Functional Specification Rev. 1.7 EPSON 13
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2.4 Display Features

Four input window sources can be stored in SDRAM (Main/Aux/OSD/LCD Fetcher) and support:
* 8/16/24 bpp color depths

» Hardware / Software Double Buffer Frame Control

* Horizontal Flip

* Virtual Width

* Alpha Blending for the OSD

Blending Engine can combine various input window sources for output

* Three input sources

* Input sources can be blended in four different ways

Warp logic for HUD projection correction or other distortion compensation

* Processed image can be sent back to SDRAM

Cameral or Camera2 image can be stored in SDRAM and used for Main/Aux/OSD/LCD Fetcher/Warp/Sprite
Interrupt

» Maskable Non-Display (Vsync) Interrupt support

* Delayed version of Vsync Interrupt support

« All interrupts are sent to the internal CPU, but can also be redirected to the HOST

2.5 Embedded CPU

Embedded CPU Speed: 50MHz (typical)
32-bit RISC CPU with the following routines:
* Audio decode (supported codecs: MP3, AAC, WAV, ADPCM, Ogg Vorbis)

» 2D BitBLT Acceleration with API
Some functions will be embedded in mask ROM, others will be provided as optional.

» OpenGL-ES Assist (OpenGL-ES v1.1 compliant)
» OEM defined functions

14

EPSON Hardware Functional Specification Rev. 1.7



S1D13515/S2D13515 Chapter 2 Features

2.6 Sprite Engine

» 2D Sprite Engine
» Up to Eight Sprites
* Image rotation and mirror functions
 Alpha Blending

* Typical usage: Instrument Cluster, Simple GUI composition, etc.

2.7 Video / Camera Input

* Video / Camera input port supporting one of the following configurations:

* up to two 8-bit cameras

* up to two RGB data streams

* one 8-bit camera and one RGB data stream

» Note: When the second camera input is used, only a single panel is available.
Supports ITU-R BT.656 YUV format

Supports Interlaced or Progressive input

Supports down-scaling of the video input stream
Captures YUV Data into SDRAM as RGB format

2.8 Clock Source
* Flexible Clock Structure:
» Two embedded PLLs
* Built-in crystal input

« Digital clock input

* Clocks are dynamically turned off when modules are not needed

Hardware Functional Specification Rev. 1.7 EPSON 15
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2

.9 Miscellaneous

Internal System Clock Speed: 50MHz (typical)
IRQ output pin

» Multiple interrupt sources (LCD1/LCD2 / DMA / Timer / Keypad / etc.)
12C interface (typically used for camera)

12S interface (typically used for audio output)
PWM: 2 channel for backlight control

SPI Flash Memory interface

Keypad Interface

* 5 x 5 matrix support

Software initiated power save mode

General Purpose Input/Output pins are available
10 operates at 3.3 volts = 0.3v

Core operates at 1.8 volts £ 0.15v

Packages:

» S1D13515B00B - PBGA1U 256-pin package (Body Size: 17 x 17 x 1.7 mm, Ball pitch: 1.0 mm)
» 52D13515B00B - PBGA1U 256-pin package (Body Size: 17 x 17 x 1.7 mm, Ball pitch: 1.0 mm)
» S1D13515F00A - QFP22 256-pin package (Body Size: 28 x 28 x 1.4 mm, Pin pitch: 0.4 mm)
» S2D13515F00A - QFP22 256-pin package (Body Size: 28 x 28 x 1.4 mm, Pin pitch: 0.4 mm)

Temperature Range:
» S1D13515; -40° C to +85° C
» S2D13515; -40° C to +105° C

16
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Chapter 3 Typical Implementation Use Cases

The following are generic Use Cases. For specific implementations of the S1D13515 and S2D13515, please see the
Application Notes.

3.1 Use Case 1 - Heads-Up Display (HUD) with LCD Panel

SDRAM

Data and < Display (TFT panels only)
Control signals > el <
Ld

v

HUD Projection System

Hardware Functional Specification Rev. 1.7 EPSON 17
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3.2 Use Case 2 - Dual-View Panel with Streaming Data and Camera Input

[ g = ) e e e e =

Streaming Data
(TFT RGB 8:8:8)

Camera

From DVD Player

Interface

Rear View from Vehicle

v Vv
Data and Dual-View Display
Control Signals 13515
Ld
m SDRAM
<
ﬁ Memory
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Chapter 4 Block Diagram

SDRAM
Display Panels ‘ ‘
| | | | |
116 164 I IC g
Display Subsystem amera
SDRAM pay Subsy Interface
Controller
A A
L1 VBUS64
VBUS1
1
1
Host Host Arb |l qeea.p| VBUSEO : C33PE & ol B Ab DMA Sprite
Interface V;}ézg“ | Coproc. Core <4 Engine
1
f . £ 11
| ! v VBUS?2
1 ' .
1 '
! . : Serial
p 12S VBUS to ! Interrupt ' . Serial Flash /
L g! CAPB Bridge ! Controller ' < | Flashl/F ROM
1 ' .
4 A ! Iy . Pa
v - v v v v v CAPB
7Y 7Y A A A
1 1 1 1
v v v \ 4 v
Keypad PWM Miscellaneous Timers GPIO
Interface System Registers SlD13515/52D13511
tlf‘ ] t Bus Masters / Requesters NOTE: Registers are accessed through the
CAPB Bus.
A A A A

N . . Bus Slaves
vy vy

Figure 4-1: Block Diagram
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MEMDQY ——| 193 128 |—= FP2103
MEMDQ24 ——{| 194 127 |/ FP2104
SDVDD ——|195 126 |—— FP2I05
VSS ——{| 196 125 |——= FP2I06
MEMDQ8 ——| 197 124 |—— FP2I07
MEMDQ23 ——{| 198 123 |——= FP2108
MEMDQ7 ——| 199 122 |—= VSS
MEMDQ22 ——| 200 121 |——= PIO2VDD
MEMDQ6 ——| 201 120 |——= FP2I09
MEMDQ21 ——|202 119 /= FP2I010
EMDQ5 ——| 203 118 |—— FP2I011
MEMDQ20 ——{| 204 117 /= FP2I012
SDVDD ——| 205 116 |—— FP21013
COREVDD ——| 206 115 |—— FP2I1014
V. —| 207 114 /= FP2I015
MEMCLK ——{| 208 113 |—— COREVDD
VSS ——| 209 112 ||/ VSS
MEMDQ4 ——| 210 111 /== PIO2VDD
MEMDQI19 —| 211 110 /= FP2I016
MEMDQ3 ——| 212 109 /= FP2I017
MEMDQ18 ——|213 108 /= FP2I018
MEMDQ2 —| 214 107 |——= FP2I019
MEMDQ17 ——{| 215 106 |—= FP21020
MEMDQ1 ——| 216 105 |——= FP21021
MEMDQ16 ——|217 104 |/——= FP21022
MEMDQO ——| 218 103 == FP21023
VSS ——{| 219 102 |—— VSS
SDVDD ——| 220 101 |——= PIO2VDD
MEMA7 ——| 221 100 [—— FP21024
MEMA6 ——| 222 99 == FP21025
MEMA5 ——| 223 98 |——= FP21026
MEMA4 —{ 224 97 |== FP21027
MEMA3 ——| 225 96 [——= FP1100
MEMA2 ——| 226 95 /= FP1I01
MEMAL ——| 227 94 |/—= FP1102
MEMAO ——{| 228 93 |/—= FP1I03
SCL —| 229 92 |=—= PIO1VDD
SDA ——{| 230 91 |=—= VSS
CM1FIELD —| 231 90 |—= FP1104
CM1VREF —|232 89 |[—= FP1I05
CM1HREF ——{| 233 88 |[/—= FP1I106
CM1VDD —| 234 87 |/—= FP1107
CMI1DAT7 ——| 235 86 |—— FP1108
CM1DAT6 ——| 236 85 |——= FP1109
CM1DATS ——| 237 84 |—= FP1I010
CM1CLKOUT ——| 238 83 |—= FP1l012
VSS —| 239 82 |[=—= PIO1VDD
CM1CLKIN —| 240 81 |—= VSS
COREVDD —{| 241 80 |=—= COREVDD
CM1DAT4 —| 242 79 |=—= FP11023
CM1DAT3 ——{| 243 78 |—= FP1I013
CMI1DAT2 —{| 244 77 = FP1I015
CM1DAT1 ——| 245 76 |——= FP1I016
CM1DATO —i| 246 75 |E=—= FP11020
OSCVSS —| 247 INDEX 74 |—= FP1l021
0SCO ——| 248 73 == FP1I022
OSCl ——{| 249 72 |—= PIO1VDD
OSCVDD —| 250 71 |=—= VSS
PLL2VSS ——| 251 70 == FP1I011
VCI ——| 252 69 |——= FP11014
PLL2VDD ——| 253 68 |[—= FP1l017
PLL1VSS —| 254 67 |—= FP1l018
VCI ——| 255 66 |[——= FP1l019
PLL1VDD ———| 256 65 |—— RESET#
EPRERRREREERNNNNINRNNNNNOOROWM®OWOORWWEDSESSARRASROIOIOICITAGUITINN DD DD
FPNWAUIONROORPNWROIONDOORNRORIONROORNRAGNGHIBOORNORTIONROORPNDAINIONOOORN WS
SO>I D>>D>>>2>2>2>2>T<00000000<TI00000000<OINZI N IWTIIDASH<
BRIt A R R L et A S R B RS
RSt TN e <TonRwhRo v DHFGFRRTDIRT
g 0 o [iw) 7o 3 BT
O 5 o) =0 59 % *
O o

Figure 5-1: QFP22-256 Pin Mapping
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Chapter 5 Pins

5.2 Pinout Diagram (PBGA 256-pin)

These marks are for reference only
and do not appear on the top of the T ‘
package. A O000O0OOOO0OOOOOOOOO
B OO0O0O0O0OO0OOO0OOOOOOOOO
c OO0O00O0OO0OO0OO0OOOOOOOOO
D O000O0OO0OO0OO0OO0OOOOOOO
E O0OO0O0O0OO0OOO0OOOOOOOOO
F O0OO0O0O0O0OO0O0OOOOOOOOO
G OO0O0O0O0O0O0OOOOOOOOOO
H O0O0O0OO0O0O0O0OOOOOOOOO
J O0O0O0O0O0O0O0OO0OOOOOOOO
K O0OO0O0O0O0OO0OOOOOOOOOO
L O00O0O0OO0OO0OO0OOOOOOOO
M O00O0O0OO0OOO0OOOOOOOOO
N O000O0OO0OO0OO0OOOOOOOO
P OO0O00O0OO0OO0OO0OOOOOOOO
R O0O00O0OO0OO0OO0OOOOOOOOO
T O0OO0O0O0O0OO0OOOOOOOOO
123456 7 89 10111213141516
TOP VIEW
Figure 5-2: PBGA1U-256 Pin Mapping
Table 5-1: PBGA1U-256 Pin Mapping
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
vss VCP1 | PLL2VDD | VCP2 oscl OSCO | CM1CLKOUT | CM1DATS | MEMAO | MEMA6 | MEMDQL | MEMCLK | MEMDQ21 | MEMDQ23 | SDVDD vss
CLKI | PLLIVDD | PLL1VSS | PLL2VSS | OSCVDD | OSCVSS | CMICLKIN |CMIVREF| MEMAl | SDVDD |MEMDQ18 | VsS MEMDQ6 | MEMDQ8 | MEMDQ25 | MEMDQ10
AB20 vss CM1DATO | CM1DAT1 | CM1DAT2 | CM1DAT3 vss CMIFIELD| MEMA3 | MEMDQO | MEMDQ4 | COREVDD | MEMDQ22 | MEMDQ9 | MEMDQ26 | MEMDQL1
AB15 AB16 AB18 AB19 | CM1DAT4 | COREVDD | CM1DAT6 SDA MEMA5 |MEMDQ16| VSS | MEMDQ20 | MEMDQ24 | SDVDD | MEMDQ27 | MEMDQ12
COREVDD | HIOVDD AB13 AB14 AB17 | CMIDAT7 | CM1VDD scL MEMA?7 | MEMDQ2 | SDVDD | MEMDQ? VsSs MEMDQ28 | VSS  |COREVDD
AB6 AB7 AB10 Vss ABL11 AB12 CM1HREF | MEMA2 |MEMDQ17 | MEMDQ19 | MEMDQS5 | MEMDQ29 | MEMDQ14 | MEMDQ30 | MEMA8 | SDVDD
HIOVDD AB2 AB3 AB4 AB5 AB8 AB9Y MEMA4 | MEMDQ3 |MEMDQ13 | MEMDQ15 | MEMDQ3L |  VSS MEMA9 | MEMAL0 | MEMAL2
DB12 DB15 DB13 DB14 Vss ABO ABL vss Vss MEMALL | MEMBAO | MEMBAl | MEMWE# | SDVDD | MEMRAS# | MEMCAS#
BUSCLK DB8 DB9 HIOVDD DB7 DB10 DB11 vss Vss CNFO | MEMDQMS3 | MEMDQM2 | MEMDQML | MEMDQMO | MEMCS# | MEMCKE
DB3 DB2 DB4 DB5 DB6 DB1 FP1I010 | FP21026 | FP21018 | FP2I010 TCK ™S TRST vss CNF1 CNF2
DBO |COREVDD| Cs# vss HIOVDD | FP1I016 FP1109 FPLIO0 | FP21021 | FP21013 | SPIDIO | SPICLK vss TESTEN TDO DI
M/R# RD# RD/WR# BEO# BS# FP1I015 FP1108 FPLIO1 | FP21022 vss FP2I106 PWM2 PWM1 10VDD SPICS# | COREVDD
BE1# | BURST# BDIP# vss FP1I021 |COREVDD| FP1I07 vss PIO2VDD | FP21017 | FP2i014 | FP2I08 wsio SDO SCKIO | MCLKO
WAIT# TEA# FP1I019 | FP1I014 | FP11020 vss FP1104 FP1I02 | FP21024 | FP21019 | FP21015 | FP2109 FP2107 FP2100 FP2102 | FP2i01
IRQ RESET# | FP1I017 | FP1i022 | FP1I013 | FP1I012 FP1105 FPLIO3 | FP21025 | FP21020 | PIO2VDD | FP21012 vss FP2104 | VP2103 | PIO2VDD
vss FP1l018 | FP1l011 | PIO1VDD | FP1I023 | PIOIVDD | FPLIO6 | PIO1VDD | FP21027 | FP21023 | FP21016 |COREVDD | FP21011 | PIO2VDD | FP2I05 vss
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
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Chapter 5 Pins S1D13515/S2D13515

5.3 Pin Descriptions

Key:

Pin Types
| = Input
@) = Output
10 = Bi-Directional (Input/Output)
P = Power pin

RESET# States
H = High level output
L = Low level output
Z = High Impedance (Hi-2)
1 = Pull-up resistor on input
0 = Pull-down resistor on input
# = Active low level

Table 5-2: Cell Descriptions
Cell Description

ILTR Low voltage transparent input

OLTR Low voltage transparent output

IC LVCMOS input

ICS LVCMOS schmitt input

ICDAT LVCMOS input with pull-down resistor (50kQ@3.3V) with Test Function

ICSULIT |LVCMOS schmitt input with pull-up resistor (50kQ@3.3V) with Test Function

ICSU2T |LVCMOS schmitt input with pull-up resistor (100kQ@3.3V) with Test Function

ICSD1T |LVCMOS schmitt input with pull-down resistor (50kQ@3.3V) with Test Function

IOC2P1T |Low noise LVCMOS IO buffer 2mA/4mA@3.3V) with pull-up resistor (50kQ@3.3V) with Test Function

IOC2P2T |Low noise LVCMOS IO buffer (2mA/4AmA@3.3V) with pull-up resistor (100kQ@3.3V) with Test Function

IOC2D1T |Low noise LVCMOS IO buffer (2mA/AmA@3.3V) with pull-down resistor (50kQ@3.3V) with Test Function

I0OC2D2T |Low noise LVCMOS IO buffer (2mA/4AmA@3.3V) with pull-down resistor (100kQ@3.3V) with Test Function

I0CS2D1T |Low noise LVCMOS schmitt 10 buffer (2mA/4mA@3.3V) with pull-down resistor (50kQ@3.3V) with Test Function

OLT2T |Low noise 3-state Output buffer (2mA/4AmA@3.3V) with Test Function

OLT3 Low noise 3-state Output buffer (8mA@ 3.3V)

OLT3T |Low noise 3-state Output buffer (8mA@ 3.3V) with Test Function

P Power
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5.3.1 Host Interface

Many of the host interface pins have different functions depending on the host bus interface that is selected. For a
summary of the possible host bus interface configurations and associated pin mapping details, see Section 5.4,
“Configuration Pins” on page 32 and Section 5.5, “Host Interface Pin Mapping” on page 34. To determine the
RESET# state for each pin, refer to Section 11.1, “Hard Reset State” on page 433.

Table 5-3: Host Interface Pin Descriptions

, QFP PBGA -~
Pin Name |Type Pin# Pin Cell Power Description
These input/output pins are the host address bus pins
AB[20:19] | 10 4.5 C1, D4 I0CS2D1T | HIOVDD 20-19. qu a summary Qf whlgh pins are uged for each
host bus interface configuration, see Section 5.5,
“Host Interface Pin Mapping” on page 34.
This input pin is the host address pin 18. For a
AB1S | 6 D3 ICSDAT | HIOVDD summary of WhICh pins are used.for eacl: host bus
interface configuration, see Section 5.5, “Host
Interface Pin Mapping” on page 34.
E5, D2, D1, These input/output pins are the host address bus pins
7,8 9,10, E4, E3, F6 17-6. For a summary of which pins are used for each
AB[17:8] | 10 | 11,12, 13, ' =2 2 [10CS2D1T [HIOVDD e yo NP .
17 18 19 F5, F3, G7, host bus interface configuration, see Section 5.5,
T G6 “Host Interface Pin Mapping” on page 34.
This input/output pin is the host address bus pin 7.
AB7 10 20 £ I0CS2D1T | HIOVDD For a summary Of.WhICf‘.I pins are usgd for ea‘(‘:h host
bus interface configuration, see Section 5.5, “Host
Interface Pin Mapping” on page 34.
This input/output pin is the host address bus pin 6.
AB6G 10 21 F1 I0CS2D1T | HIOVDD For a summary Of.WhICf‘.I pins are usgd for ea‘(‘:h host
bus interface configuration, see Section 5.5, “Host
Interface Pin Mapping” on page 34.
These input pins are the host address bus pins 5-0.
. G5, G4, G3, For a summary of which pins are used for each host
AB[5:0] ! 2227 G2, H7, H6 ICSD1T | HIOVDD bus interface configuration, see Section 5.5, “Host
Interface Pin Mapping” on page 34.
These input/output pins are the host data bus pins 15-
30,31, 32, H2, H4, H3 10. For a summary of which pins are used for each
DB[15:10] 10| 33,34, 35, H1, J7, J6 I0C2D1T |HIOVDD host bus interface configuration, see Section 5.5,
36 ; : -
Host Interface Pin Mapping” on page 34.
This input/output pin is the host data bus pin 9. For a
DB9 10 36 13 |0C2DAT | HIOVDD summary of WhICh pins are used.for eacl: host bus
interface configuration, see Section 5.5, “Host
Interface Pin Mapping” on page 34.
B e s s o b
DB[8:0] IO | 43, 44, 45, | K4, K3, K1, | 10C2D1T |HIOVDD|, . y ofwhich p )
host bus interface configuration, see Section 5.5,
46, 47,48 | K2,K6, L1 " - -
Host Interface Pin Mapping” on page 34.
CS# | 52 L3 ICD1T |HIOVDD |This input pin is Chip Select.
This input/output pin has multiple functions. For a
M/RE 10 53 M1 |0CS2DAT | HIOVDD |SUmmary of the pln_functlons for_each hq:st bus
interface configuration, see Section 5.5, “Host
Interface Pin Mapping” on page 34.
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Table 5-3: Host Interface Pin Descriptions

Pin Name

Type

QFP
Pin#

PBGA
Pin#

Cell

Power

Description

RD#

54

M2

ICD1T

HIOVDD

This input pin has multiple functions. For a summary
of the pin functions for each host bus interface
configuration, see Section 5.5, “Host Interface Pin
Mapping” on page 34.

RD/WR#

55

M3

ICD1T

HIOVDD

This input pin has multiple functions. For a summary
of the pin functions for each host bus interface
configuration, see Section 5.5, “Host Interface Pin
Mapping” on page 34.

BEO#

56

M4

ICD1T

HIOVDD

This input pin has multiple functions. For a summary
of the pin functions for each host bus interface
configuration, see Section 5.5, “Host Interface Pin
Mapping” on page 34.

BE1#

57

N1

10C2D1T

HIOVDD

This input/output pin has multiple functions.

For the Intel 80 Type 2 Indirect 8-bit Host Interface,
this pin must be connected to HIOVDD.

For a summary of the pin functions for each host bus
interface configuration, see Section 5.5, “Host
Interface Pin Mapping” on page 34.

BS#

58

M5

10C2P2T

HIOVDD

This input/output pin has multiple functions. For a
summary of the pin functions for each host bus
interface configuration, see Section 5.5, “Host
Interface Pin Mapping” on page 34.

BURST#

59

N2

HIOVDD

This input pin is Burst Transfer for the MPC555 and Tl
TMS470 Host interfaces and is used for burst support.

For all other host bus interfaces, it is used in
combination with the CNF[2:1] pins for selecting the
host bus interface. For a summary of all possible host
bus interfaces, see Section 5.4, “Configuration Pins”
on page 32.

BDIP#

60

N3

HIOVDD

This input pin is used for the MPC555 and Tl TMS470
Host interfaces and indicates a burst transfer is in
progress.

For all other host bus interfaces, it is used in
combination with the CNF[2:1] pins for selecting the
host bus interface. For a summary of all possible host
bus interfaces, see Section 5.4, “Configuration Pins”
on page 32.
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Table 5-3: Host Interface Pin Descriptions

Pin Name

Type

QFP
Pin#

PBGA
Pin#

Cell

Power

Description

TEA#

61

P2

10C2D1T

HIOVDD

This input/output pin is Transfer Error Acknowledge
and is used for burst support for the MPC555 and Tl
TMS470 Host interfaces. This signal indicates that a
bus error occurred in the current transaction. The
MCU asserts this signal when the bus monitor does
not detect a bus cycle termination within a reasonable
amount of time. The assertion of TEA# causes the
termination of the current bus cycle, regardless of the
state of TEA#. An external pull-up device is required
to negate TEA# quickly, before a second error is
detected. That is, the pin must be pulled up within one
clock cycle of the time it was tri-stated by the MPC555
/ TI TMS470.

For all other host bus interfaces, it is used in
combination with the CNF[2:1] pins for selecting the
host bus interface. For a summary of all possible host
bus interfaces, see Section 5.4, “Configuration Pins”
on page 32.

WAIT#

62

P1

10C2P2T

HIOVDD

During a data transfer, this output pin is driven active
to force the system to insert wait states. It is driven
inactive to indicate the completion of a data transfer.
WAIT# is released to a high impedance state after the
data transfer is complete. For a summary of the pin
functions for each host bus interface configuration,
see Section 5.5, “Host Interface Pin Mapping” on
page 34.

BUSCLK

39

J1

ICD1T

HIOVDD

This input clock is typically used for an external clock
source for the Host CPU bus interface. For a
summary of the pin functions for each host bus
interface configuration, see Section 5.5, “Host
Interface Pin Mapping” on page 34.

IRQ

63

R1

OLT2T

HIOVDD

This output pin is the IRQ output from the
S1D13515/S2D13515.

Hardware Functional Specification Rev. 1.7

EPSON

25



Chapter 5 Pins

S1D13515/S2D13515

5.3.2 LCD Interface

The LCD interface consists of LCD1 and LCD2. LCD1 uses the FP110[23:0] pins and LCD2 uses the FP210[27:0]
pins. Alternately, LCD1 can be used as a Camera2 or RGB stream input. For detailed pin mapping, see Section 5.6,
“LCD / Camera2 Pin Mapping” on page 39. To determine the RESET# state for each pin, refer to Section 11.1,

“Hard Reset State” on page 433.

Table 5-4: LCD Interface Pin Descriptions

, QFP PBGA -
Pin Name |Type Pin Pin Cell Power Description
These input/output pins may be used for one of the
following options. Note that if an EID Double Screen
panel with TCON enabled is used on FP2, the
available options may differ.
¢ 18-bit TFT panel
e 16-bit TFT panel w/ serial command interface
e 15-bit TFT panel (when EID Double Screen
79, 73, 74, | T5, R4, N5, with TCON enabled is on FP2)
75, 66, 67, | P5, P3, T2, e 12-bit TFT panel w/ serial command interface
68, 76, 77, | R3, L6, M6, (when EID Double Screen with TCON enabled
. 69, 78, 83, | P4, R5, R6, on FP2)
FP1I0[23:0] 10 70,84, 85, | T3, K7, L7, I0CS2D1T |PIO1VDD « 18-bit RGB input stream
86, 87,88, | M7,N7, T7, « 8-hit Camera2 input and 5x5 keypad/GPIOs
89,90, 93, | R7,P7,R8, ¢ 15-bit RGB input stream (when EID Double
94,95,96 | P8, M8, L8 Screen with TCON enabled is on FP2)
¢ 8-bit Camera?2 input and 3x3 keypad/GPIOs
(when EID Double Screen with TCON enabled
is on FP2)
Note that for some options, unused pins may be
available as GPIO pins. For detailed pin mapping
for each option, see Section 5.6, “LCD / Camera2
Pin Mapping” on page 39.
FP2I0[27:24] | O 97, 98, 99, | T9, K8, R9, OLT2T |P102VvDD |These input/output pins may be used for one of the
100 P9 following options.
103, 104, |T10, M9, L9, « 24-bit TFT panel
FP210[23:18] | IO 105, 106, R10, P10, |IOCS2D1T |PIO2VDD « 18-bit TFT panel w/ serial command interface
107, 108 K9 )
¢ 18-bit TFT panel
FP21017 10 109 N10 IOC2PIT |PIO2VDD| EID 18-bit Double Screen panel with TCON
110, T11, P11, disabled
114,115, | Ni1,L10, « EID 18-bit Double Screen panel with TCON
116, 117, R12, T13, enabled
118, 119, K10, P12, ¢ Sharp 18-bit DualView panel
FP2I0[16:0] (0] 120, 123, N12, P13, OLT2T |PIO2VDD . .
124. 125 M11. T15 Note that for some options, unused pins may be
126. 127 | R14 R15. available as GPIO pins. For detailed pin mapping
128: 131: P15: P16: fqr each qptign, see Section 5.6, “LCD / Camera2
132, 133 P14 Pin Mapping” on page 39.
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5.3.3 SDRAM Interface

To determine the RESET# state for each pin, refer to Section 11.1, “Hard Reset State” on page 433.

Table 5-5: SDRAM Interface Pin Descriptions

, QFP PBGA -
Pin Name |Type Pin# Pin# Cell Power Description
169, 170, G16, H10,
171,172,
173, 221 G15, Gl4,
MEMA[12:0] o 222 223, F15, E9, OLT2T SDVDD These output pins are useql for SDRAM bank
A10, D9, row/column address mapping.
224, 225,
G8, C9, F8,
226, 227, B9 A9
228 '
MEMBA[1:0] o 167, 168 H12, H11 OLT2T | SDVDD These output pins are used to select the SDRAM
bank address.
MEMCS# (0] 161 J15 OLT2T | SDVDD |This output pin is the chip select for the SDRAM.
MEMRAS# (0] 162 H15 OLT2T SDVDD |This output pin is the RAS# for the SDRAM.
MEMCAS# (0] 163 H16 OLT2T SDVDD |This output pin is the CAS# for the SDRAM.
MEMWE# (0] 166 H13 OLT2T | SDVDD |This output pin is the write enable for the SDRAM.
176, 178, G12, F14,
182, 184, F12, E14, These input/output pins are the upper data bus
186, 190, D15, C15, . .
192 194 B15 D13 used for x32 SDRAM configurations. For x16
MEMDQ[31:16]| 1O 198‘ 200’ Al4‘ C13, 10C2D2T | SDVDD |SDRAM configurations, these pins must be left
202, 204, Al3. D12, ;J:Scigporlgcted since they have internal pull-down
211, 213, F10, B11, )
215, 217 F9, D10
177,179, G11, F13,
183, 185, | G10, D16,
189, 191, C16, B16, These input/output pins are the data bus for the
) 193, 197, C14, B14, SDRAM. They are used for both x16 and x32
MEMDQ[15:0] | 10 199, 201, E12, B13, 10C2D2T | SDVDD configurations. These pins have internal pull-down
203, 210, F11, C11, resistors.
212, 214, G9, E10,
216, 218 All, C10
These output pins are the upper byte enables used
MEMDQM[3:2] | O 156, 157 J11, J12 OLT2T SDVDD |for x32 SDRAM configurations. For x16 SDRAM
configurations, they must be left unconnected.
These output pins are the byte enables for the
MEMDQM[1:0] | O 158, 159 J13,J14 OLT2T SDVDD |SDRAM. They are used for both x16 and x32
configurations.
MEMCLK (0] 208 Al12 OLT3T | SDVDD |This output pin is the clock for the SDRAM.
MEMCKE (0] 160 J16 OLT2T | SDVDD |This output pin is the clock enable for the SDRAM.
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5.3.4 Camera/ I2C Interface

To determine the RESET# state for each pin, refer to Section 11.1, “Hard Reset State” on page 433.

Table 5-6: Camera/ 12C Interface Pin Descriptions

i QFP PBGA -
Pin Name |Type Pin# Pin# Cell Power Description
gg? gjg E6, D7, A8, These input pins are the Cameral interface data
CM1DAT[7:0]| | ’ ' | D5,C6,C5,| ICD1T |CM1VDD| . putp
243, 244, c4 C3 pins.
245, 246 ’
CM1CLKIN | 240 87 ICDAT  |CM1VDD _Thls pin is the camera clock input for the Cameral
interface.
CM1CLKOUT! o 238 A7 OLT2T |CM1VDD ThIS pin is the master clock output for the Cameral
interface.
CM1HREE | 233 F7 IcD1T  |cMm1vDD This |nput_p|n is the horizontal sync signal for the
Cameral interface.
CM1VREE | 232 B8 ICDAIT  |CM1VDD This mput_pln is the vertical sync signal for the
Cameral interface.
CM1FIELD | 231 cs ICDAT  |CM1VDD ThIS input pin |dent|f|e§ the FIELD for interlaced
input on the Cameral interface.
This input/output pin is the 12C bus serial clock. If
SCL 10 229 E8 I0OC2P2T |CM1VDD [the I2C interface is not used, this pin should be left
unconnected.
This input/output pin is the I12C bus serial data. If the
SDA 10 230 D8 I0C2P2T |CM1VDD |12C interface is not used, this pin should be left
unconnected.

5.3.5 SPI Flash Interface

To determine the RESET# state for each pin, refer to Section 11.1, “Hard Reset State” on page 433.

Table 5-7: SPI Flash Interface Pin Descriptions

i QFP PBGA P
Pin Name |Type Pin# Pin# Cell Power Description

SPICS# o 143 M15 OLT2T |OVDD This output pin is chip select for the SPI Flash
Memory interface.

SPICLK o 144 L12 oLT2T |OVDD This output pin is the clock for the SPI Flash
Memory interface.
This input/output is the data pin for the SPI Flash

SPIDIO 10 145 L11 I0OC2D2T | IOVDD |Memory interface. If the SPI Flash interface is not
used, this pin should be left unconnected.
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5.3.6

12S Interface

To determine the RESET# state for each pin, refer to Section 11.1, “Hard Reset State” on page 433.

Table 5-8: 12S Interface Pin Descriptions

Pin Name

Type

QFP
Pin#

PBGA
Pin#

Cell

Power

Description

WSIO

134

N13

10C2P2T

IOVDD

This pin is the serial word clock input/output for the
12S interface. This pin is configured based on the
setting of the 12S Data Clock Source bit,
REG[0100h] bit 0. If the 12S interface is not used,
this pin should be left unconnected.

SCKIO

136

N15

I0C2P2T

IOVDD

This pin is the serial bit clock input/output for the 12S
interface. This pin is configured based on the setting
of the 12S Data Clock Source bit, REG[0100h] bit 0.
If the 12S interface is not used, this pin should be left
unconnected.

SDO

135

N14

OoLT2T

IOVDD

This pin is the serial data output for the 12S
interface.

MCLKO

137

N16

OoLT2T

IOVDD

This pin is the bus output clock to the DAC for the
12S interface.

5.3.7 Miscellaneous

To determine the RESET# state for each pin, refer to Section 11.1, “Hard Reset State” on page 433.

Table 5-9: Miscellaneous Pin Descriptions

Pin Name

Type

QFP
Pin#

PBGA
Pin#

Cell

Power

Description

CNF[2:1]

153, 154

K16, K15

IOVDD

These input pins are used in combination with other
pins to select the host bus interface. For a summary
of all possible host bus interfaces, see Section 5.4,
“Configuration Pins” on page 32.

CNFO

155

J10

IOVDD

This input pin is used to select the source for Input
Clock 1 (see Chapter 9, “Clocks” on page 128).
When CNF0=0, CLKI is the source for Input Clock
1.

When CNF0=1, OSClI is the source for Input Clock
1.

OSCI

249

A5

ILTR

OSCvDD

Crystal input. If an external oscillator circuit is used,
connect it to this pin. For details on the clock
structure, see Chapter 9, “Clocks” on page 128.

0OSCO

248

A6

OLTR

OSCvDD

Crystal output. If an external oscillator circuit is
used, this pin must be left unconnected. For details
on the clock structure, see Chapter 9, “Clocks” on
page 128.

CLKI

Bl

IC

HIOVDD

Clock input. For details on the clock structure, see
Chapter 9, “Clocks” on page 128.

TESTEN

146

L14

ICSD1T

IOVDD

This input pin is for production test only and must be
connected to VSS for normal operation.

Hardware Functional Specification Rev.

17

EPSON

29




Chapter 5 Pins S1D13515/S2D13515

Table 5-9: Miscellaneous Pin Descriptions

i QFP PBGA -
Pin Name |Type Pin# Pin# Cell Power Description
VCP1 o 255 A2 OLTR |PLL1VDD This output pin is for production test oply and must
be left unconnected for normal operation.
VCP2 o 252 A4 OLTR PLL2VDD This output pin is for production test o_nly and must
be left unconnected for normal operation.
This active low input sets all internal registers to
their default states and forces all signals to their
RESET# : 65 R2 ICS HIOVDD inactive states. For RESET# timing, see Section
7.3, “"RESET# Timing” on page 49.
PWM2 (0] 138 M12 OLT2T IOVDD |This output pin is for PWM output.
PWM1 (0] 139 M13 OLT2T IOVDD |This output pin is for PWM output.
This input pin is a JTAG interface pin used for
TCK | 148 K11 ICSULT IOVDD |Boundary Scan tests. For normal operations, this

pin must be left unconnected.

This input pin is a JTAG interface pin used for
TMS | 150 K12 ICSULT IOVDD |Boundary Scan tests. For normal operations, this
pin must be left unconnected.

This input pin is a JTAG interface pin used for
TDI | 149 L16 ICSULT IOVDD |Boundary Scan tests. For normal operations, this
pin must be left unconnected.

This output pin is a JTAG interface pin used for
TDO (e} 147 L15 OLT3 IOVDD |Boundary Scan tests. For normal operations, this
pin must be left unconnected.

This input pin is a JTAG interface pin used for
Boundary Scan tests. For normal operations, this
pin must be left unconnected. For normal
operations, this pin must be connected to RESET#.

TRST | 151 K13 ICSuU2T IOVDD
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5.3.8 Power And Ground
Table 5-10: Power And Ground Pin Descriptions

) QFP PBGA P
Pin Name |Type Pin Pin Cell Description
16, 50, 80, [C12,D6,EL1,
113, 142, E16, L2,
COREVDD | P 181, 206, M16. N6, P Core power supply
241 T12
HIOVDD P 14, 25? 40, | B2, (Eé J4, P Power supply for the Host interface
PIO1VvDD P 72,82,92 | T4,7T6,T8 P Power supply for the Panel 1 interface
101, 111, N9, R11, .
P102vDD P 121, 129 R16, T14 P Power supply for the Panel 2 interface
165, 175, | A15, B10,
SDVDD P 188, 195, D14, E11, P Power supply for the SDRAM interface
205, 220 F16, H14
CM1VvDD P 234 E7 P Power supply for the Cameral interface
|OVDD p 140 M14 p quer supply for the SPI/ 12S interfaces and some
miscellaneous pins
1,3,15,29, | Al Als,
38, 49, 64, |B12,C2,C7,
71, 81,91, | D11, E13,
102, 112, E15, F4,
122, 130, G13, H5,
VSS P 141, 152, | H8, H9, J8, P Common Ground
164, 174, |J9, K14, L4,
180, 187, L13, M10,
196, 207, | N4, N8, P6,
209, 219, R13, T1,
239 T16
Power supply for OSC
OSCVDD P 250 BS P OSCVDD must be the same voltage as COREVDD.
OSCVSS P 247 B6 P Ground for OSC
PLL1VDD P 256 B2 P Power supply for PLL1
PLL1VSS P 254 B3 P Ground for PLL1
PLL2VDD P 253 A3 P Power supply for PLL2
PLL2VSS P 251 B4 P Ground for PLL2
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5.4 Configuration Pins

The S1D13515/S2D13515 has three dedicated configuration pins, CNF[2:0], which should
be pulled high or low based on the following table.

Table 5-11: Configuration Pin Summary

CNF[2:0] 1 (connected to VDD) | 0 (connected to VSS)
CNF2 CNF[2:1] are used in combination with other host interface pins to select the host bus
CNF1 interface. For a summary of the possible host bus interfaces, see Section Table 5-12 :, “Host
Interface Configuration Summary” on page 33.
CNFO OSCl is the source for Input Clock 1 |CLKI is the source for Input Clock 1

The host bus interface is selected using a combination of the CNF[2:1] pins and host
interface pins that are normally unused for the selected host bus interface.

32
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Table 5-12 :  Host Interface Configuration Summary
MPC555/TI | 8-bit/16-bit | Direct/Indirect Parallel Type [2:0] Serial Type Host Interface
CNF1 CNF2 CNF3 CNF4 CNF5 CNF6 CNF7
0 — 0 0 (TEA#) 0 (BDIP#) | 0 (BURST#) 0 (AB3) — Indirect, 8-bit, Intel80 Typel
0 — 0 0 (TEA#) 0 (BDIP#) | 0 (BURST#) 1 (AB3) — Indirect, 8-bit, Intel80 Type2
0 — 0 0 (TEA#) 0 (BDIP#) 1 (BURST#) 0 (AB3) — Reserved
0 — 0 0 (TEA#) 0 (BDIP#) 1 (BURST#) 1 (AB3) 0 (AB4) Reserved
0 — 0 0 (TEA#) 0 (BDIP#) 1 (BURST#) 1 (AB3) 1 (AB4) Reserved
0 — 0 0 (TEA#) 1 (BDIP#) 0 (BURST#) 0 (AB3) — Indirect, 8-hit, NEC V850 Typel
0 — 0 0 (TEA#) 1 (BDIP#) 0 (BURST#) 1 (AB3) — Indirect, 8-hit, NEC V850 Type2
0 — 0 0 (TEA#) 1 (BDIP#) 1 (BURST#) 0 (AB3) — Indirect, 8-bit, Renesas SH4
0 — 1 0 (TEA#) 0 (BDIP#) | 0 (BURST#) 0 (AB3) — Indirect, 16-bit, Intel80 Typel
0 — 1 0 (TEA#) 0 (BDIP#) | 0 (BURST#) 1 (AB3) — Indirect, 16-bit, Intel80 Type2
0 — 1 0 (TEA#) 0 (BDIP#) 1 (BURST#) 0 (AB3) — Reserved
0 — 1 0 (TEA#) 0 (BDIP#) 1 (BURST#) 1 (AB3) 0 (AB4)  |SPI (2-stream)
0 — 1 0 (TEA#) 0 (BDIP#) 1 (BURST#) 1 (AB3) 1 (AB4) Reserved
0 — 1 0 (TEA#) 1 (BDIP#) 0 (BURST#) 0 (AB3) — Indirect, 16-bit, NEC V850 Typel
0 — 1 0 (TEA#) 1 (BDIP#) 0 (BURST#) 1 (AB3) — Indirect, 16-bit, NEC V850 Type2
0 — 1 0 (TEA#) 1 (BDIP#) 1 (BURST#) 0 (AB3) — Indirect, 16-bit, Renesas SH4
0 — 0 1 (TEA#) 0 (BDIP#) 0 (BURST#) 0 (BE1#) — Direct, 8-bit, Intel80 Typel
0 — 0 1 (TEA#) 0 (BDIP#) 0 (BURST#) 1 (BE1#) — Direct, 8-bit, Intel80 Type2
0 — 0 1 (TEA#) 0 (BDIP#) 1 (BURST#) 0 (BE1#) — Reserved
0 — 0 1 (TEA#) 0 (BDIP#) 1 (BURST#) 1 (BE1#) 0 (AB4) Reserved
0 — 0 1 (TEA#) 0 (BDIP#) 1 (BURST#) 1 (BE1#) 1 (AB4) Reserved
0 — 0 1 (TEA#) 1 (BDIP#) 0 (BURST#) 0 (BE1#) — Direct, 8-bit, NEC V850 Typel
0 — 0 1 (TEA#) 1 (BDIP#) 0 (BURST#) 1 (BE1#) — Direct, 8-bit, NEC V850 Type2
0 — 0 1 (TEA#) 1 (BDIP#) 1 (BURST#) 0 (BE1#) — Direct, 8-bit, Renesas SH4
0 — 1 1 (TEA#) 0 (BDIP#) 0 (BURST#) 0 (ABO) — Direct, 16-hit, Intel80 Typel
0 — 1 1 (TEA#) 0 (BDIP#) 0 (BURST#) 1 (ABO) — Direct, 16-hit, Intel80 Type2
0 — 1 1 (TEA#) 0 (BDIP#) 1 (BURST#) 0 (ABO) — Direct, 16-bit, Marvell PXA3xx
0 — 1 1 (TEA#) 0 (BDIP#) 1 (BURST#) 1 (ABO) 0(AB4) |SPI
0 — 1 1 (TEA#) 0 (BDIP#) 1 (BURST#) 1 (ABO) 1 (AB4) 12C
0 — 1 1 (TEA#) 1 (BDIP#) 0 (BURST#) 0 (ABO) — Direct, 16-bit, NEC V850 Typel
0 — 1 1 (TEA#) 1 (BDIP#) 0 (BURST#) 1 (ABO) — Direct, 16-hit, NEC V850 Type2
0 — 1 1 (TEA#) 1 (BDIP#) 1 (BURST#) 0 (ABO) — Direct, 16-bit, Renesas SH4
1 0 — 0 (ABO) — — — — Indirect, 16-bit, TI TMS470
1 0 — 1 (ABO) — — — — Direct, 16-bit, TI TMS470
v | Joe | = | = | - | - e
v 1 | - [ rem | - | - | — | — [elmwes
Hardware Functional Specification Rev. 1.7 EPSON 33



Chapter 5 Pins

S1D13515/S2D13515

5.5 Host Interface Pin Mapping
Table 5-13 : Host Interface Pin Mapping 1

5512%1122155/ Intgl80 Typel Intgl80 TypeZ 'I"\;;E)glviisb?t gigzviisb?t Renlesas'SH4 Intel.80 Ty'pel Intel'80 TypeZ
Pin 8-bit Indirect | 8-bit Indirect Indirect Indirect 8-bit Indirect |16-bit Indirect|16-bit Indirect
DB15 D15 D15
DB14 D14 D14
DB13 D13 D13
DB12 D12 D12
DB11 D11 D11
DB10 D10 D10
DB9 D9 D9
DB8 D8 D8
DB7 D7 D7 D7 D7 D7 D7 D7
DB6 D6 D6 D6 D6 D6 D6 D6
DB5 D5 D5 D5 D5 D5 D5 D5
DB4 D4 D4 D4 D4 D4 D4 D4
DB3 D3 D3 D3 D3 D3 D3 D3
DB2 D2 D2 D2 D2 D2 D2 D2
DB1 D1 D1 D1 D1 D1 D1 D1
DBO DO DO DO DO DO DO DO
M/R# GPIO9/KPRO | GPIO9/KPRO | GPIO9/KPRO | GPIO9/KPRO | GPIO9/KPRO | GPIO9/KPRO | GPIO9/KPRO
AB20 GPIO10/KPR1 | GPIO10/KPR1 | GPIO10/KPR1 | GPIO10/KPR1 | GPIO10/KPR1 | GPIO10/KPR1 | GPIO10/KPR1
AB19 GPIO12/KPR2 | GPIO12/KPR2 | GPIO12/KPR2 | GPIO12/KPR2 | GPIO12/KPR2 | GPIO12/KPR2 | GPIO12/KPR2
AB18 KPR3 KPR3 KPR3 KPR3 KPR3 KPR3 KPR3
AB17 GPIO8/KPR4 | GPIO8/KPR4 | GPIO8/KPR4 | GPIO8/KPR4 | GPIO8/KPR4 | GPIO8/KPR4 | GPIO8/KPR4
AB16 GPIO13/KPCO | GPIO13/KPCO0 | GPIO13/KPCO | GPIO13/KPCO | GPIO13/KPCO | GPIO13/KPCO | GPIO13/KPCO
AB15 GPIO14/KPC1 | GPIO14/KPC1 | GPIO14/KPC1 | GPIO14/KPC1 | GPIO14/KPC1 | GPIO14/KPC1 | GPIO14/KPC1
AB14 GPIO15/KPC2 | GPIO15/KPC2 | GPIO15/KPC2 | GPIO15/KPC2 | GPIO15/KPC2 | GPIO15/KPC2 | GPIO15/KPC2
AB13 GPIO11/KPC3 |GPIO11/KPC3 | GPIO11/KPC3 | GPIO11/KPC3 | GPIO11/KPC3 | GPIO11/KPC3 | GPIO11/KPC3
AB12 KPC4 KPC4 KPC4 KPC4 KPC4 KPC4 KPC4
AB11 PEDSTO PEDSTO PEDSTO PEDSTO PEDSTO PEDSTO PEDSTO
AB10 PEDST1 PEDST1 PEDST1 PEDST1 PEDST1 PEDST1 PEDST1
AB9 PEDST2 PEDST2 PEDST2 PEDST2 PEDST2 PEDST2 PEDST2
AB8 PEDCLK PEDCLK PEDCLK PEDCLK PEDCLK PEDCLK PEDCLK
AB7 PEDSIO PEDSIO PEDSIO PEDSIO PEDSIO PEDSIO PEDSIO
AB6 PEDCPCO PEDCPCO PEDCPCO PEDCPCO PEDCPCO PEDCPCO PEDCPCO
AB5
AB4
AB3 0(asCNF6) | 1(asCNF6) | 0 (as CNF6) | 1(as CNF6) | O (as CNF6) | O (as CNF6) | 1 (as CNF6)
AB2 A2 A2
AB1 Al Al Al Al Al Al Al
ABO A0 A0 A0 A0 A0
BUSCLK CLK CLK CLK
BS# BS#
WAIT# WAIT# WAIT# WAIT# WAIT# RDY# WAIT# WAIT#
RD# RD# RD# DSTB# RD# RD# RD# RD#
RD/WR# WE# R/W# WR# WE#
CS# Cs# CS# CS# Cs# CS# CS# CS#
BE1# 1 0 WE#
BEO# WE# WR# 0 WE#
BURST# 0 (as CNF5) | 0 (asCNF5) | 0(as CNF5) | 0(asCNF5) | 1(as CNF5) | 0 (as CNF5) | O (as CNF5)
BDIP# 0(asCNF4) | 0(asCNF4) | 1(asCNF4) | 1(asCNF4) | 1(asCNF4) | 0 (as CNF4) | 0 (as CNF4)
TEA# 0(asCNF3) | 0(asCNF3) | 0(asCNF3) | 0(asCNF3) | 0(as CNF3) | 0 (as CNF3) | 0 (as CNF3)
CNF2 0 0 0 0 0 1 1
CNF1 0 0 0 0 0 0 0
= These pins select the interface. = These pins are unused for the interface.
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Table 5-14 : Host Interface Pin Mapping 2

Pin (2-stream) Indirect indirect 16-bit Indirect| 8-bit Direct 8-bit Direct Direct
DB15 C1RINS D15 D15 D15
DB14 C1GIN7 D14 D14 D14
DB13 C1GIN6 D13 D13 D13 PEDSTO PEDSTO PEDSTO
DB12 C1GIN5 D12 D12 D12 PEDST1 PEDST1 PEDST1
DB11 C1BIN7 D11 D11 D11 PEDST2 PEDST2 PEDST2
DB10 C1BING6 D10 D10 D10 PEDCLK PEDCLK PEDCLK
DB9 C1BIN5 D9 D9 D9 PEDSIO PEDSIO PEDSIO
DB8 C1RIN4 D8 D8 D8 PEDCPCO PEDCPCO PEDCPCO
DB7 C1RIN3 D7 D7 D7 D7 D7 D7
DB6 C1RIN2 D6 D6 D6 D6 D6 D6
DB5 C1GIN4 D5 D5 D5 D5 D5 D5
DB4 C1GIN3 D4 D4 D4 D4 D4 D4
DB3 C1GIN2 D3 D3 D3 D3 D3 D3
DB2 C1BIN4 D2 D2 D2 D2 D2 D2
DB1 C1BIN3 D1 D1 D1 D1 D1 D1
DBO C1BIN2 DO DO DO DO DO DO
M/R# GPIO9/KPRO | GPIO9/KPRO | GPIO9/KPRO | GPIO9/KPRO M/R# M/R# M/R#
AB20 GPIO10/KPR1 | GPIO10/KPR1 | GPIO10/KPR1 | GPIO10/KPR1 A20 A20 A20
AB19 GPIO12/KPR2 | GPIO12/KPR2 | GPIO12/KPR2 | GPIO12/KPR2 A19 A19 A19
AB18 KPR3 KPR3 KPR3 KPR3 A18 A18 A18
AB17 GPIO8/KPR4 | GPIO8/KPR4 | GPIO8/KPR4 | GPIO8/KPR4 Al17 Al7 Al7
AB16 GPIO13/KPCO | GPIO13/KPCO | GPIO13/KPCO | GPIO13/KPCO Al6 Al6 Al6
AB15 GPIO14/KPC1 | GPIO14/KPC1 | GPIO14/KPC1 | GPIO14/KPC1 A15 Al15 Al15
AB14 GPIO15/KPC2 | GPIO15/KPC2 | GPIO15/KPC2 | GPIO15/KPC2 Al4 Al4 Al4
AB13 GPIO11/KPC3| GPIO11/KPC3 | GPIO11/KPC3 | GPIO11/KPC3 A13 A13 A13
AB12 KPC4 KPC4 KPC4 KPC4 Al12 Al12 Al12
AB11 PEDSTO PEDSTO PEDSTO PEDSTO All All All
AB10 PEDST1 PEDST1 PEDST1 PEDST1 A10 A10 A10
AB9 PEDST2 PEDST2 PEDST2 PEDST2 A9 A9 A9
AB8 PEDCLK PEDCLK PEDCLK PEDCLK A8 A8 A8
AB7 PEDSIO PEDSIO PEDSIO PEDSIO A7 A7 A7
AB6 PEDCPCO PEDCPCO PEDCPCO PEDCPCO A6 A6 A6
AB5 SPICLKSEL A5 A5 A5
AB4 0 (as CNF7) A4 A4 A4
AB3 1 (as CNF6) | 0(as CNF6) | 1(as CNF6) | 0 (as CNF6) A3 A3 A3
AB2 C1HSIN A2 A2 A2 A2 A2 A2
AB1 C1VSIN Al Al Al Al Al Al
ABO C1DEIN A0 A0 A0
BUSCLK CLK CLK CLK CLK
BS# C1PCLKIN BS#
WAIT# HSDO WAIT# WAIT# RDY# WAIT# WAIT# WAIT#
RD# C1RIN7 DSTB# RD# RD# RD# RD# DSTB#
RD/WR# HSDI R/W# WE# R/W#
CS# HSCSs# CS# CSt# CS# CS# CS# CS#
BEL1# C1RIN6 0 WR# WR# 0 (as CNF6) | 1(as CNF6) | O (as CNF6)
BEO# HSCK 0 WR# WR# WE#

BURST# 1 (as CNF5) | 0(as CNF5) | 0(as CNF5) | 1 (as CNF5) | 0(as CNF5) | 0(as CNF5) | O (as CNF5)
BDIP# 0(@asCNF4) | 1(asCNF4) | 1(asCNF4) | 1(asCNF4) | 0(asCNF4) | 0(asCNF4) | 1 (asCNF4)
TEA# 0(@asCNF3) | 0(asCNF3) | 0(asCNF3) | 0(asCNF3) | 1(asCNF3) | 1(asCNF3) | 1 (asCNF3)
CNF2 1 1 1 1 0 0 0
CNF1 0 0 0 0 0 0 0

= These pins select the interface. = These pins are unused for the interface.
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Table 5-15 : Host Interface Pin Mapping 3

S1D13515/ NEC V850 Marvell
sowsis | Typezsait | TR S OO | e oheat | | A% | P t2c
Pin Direct 16-bit Direct
DB15 D15 D15 DF_l1015
DB14 D14 D14 DF_lO14
DB13 PEDSTO PEDSTO D13 D13 DF_IO13
DB12 PEDST1 PEDST1 D12 D12 DF_lO12
DB11 PEDST2 PEDST2 D11 D11 DF_l1011
DB10 PEDCLK PEDCLK D10 D10 DF_1010
DB9 PEDSIO PEDSIO D9 D9 DF_I09
DB8 PEDCPCO PEDCPCO D8 D8 DF_IO8
DB7 D7 D7 D7 D7 DF_IO7
DB6 D6 D6 D6 D6 DF_IO6 SLADDR6
DB5 D5 D5 D5 D5 DF_IO5 SLADDRS
DB4 D4 D4 D4 D4 DF_l104 SLADDR4
DB3 D3 D3 D3 D3 DF_IO3 SLADDR3
DB2 D2 D2 D2 D2 DF_l02 SLADDR2
DB1 D1 D1 D1 D1 DF_IO1 SLADDR1
DBO DO DO DO DO DF_IO0 SLADDRO
M/R# M/R# M/R# M/R# M/R# GPIO9/KPRO | GPIO9/KPRO | GPIO9/KPRO
AB20 A20 A20 A20 A20 GPIO10/KPR1 | GPIO10/KPR1 | GPIO10/KPR1
AB19 A19 A19 A19 A19 GPIO12/KPR2 | GPIO12/KPR2 | GPIO12/KPR2
AB18 A18 A18 A18 A18 KPR3 KPR3 KPR3
AB17 Al7 Al7 Al7 Al7 GPIO8/KPR4 | GPIO8/KPR4 | GPIO8/KPR4
AB16 Al6 Al6 Al6 Al6 GPIO13/KPCO | GPIO13/KPCO | GPIO13/KPCO
AB15 A15 A15 Al15 Al15 GPIO14/KPC1 | GPIO14/KPC1 | GPIO14/KPC1
AB14 Al4 Al4 Al4 Al4 GPIO15/KPC2 | GPIO15/KPC2 | GPIO15/KPC2
AB13 A13 A13 A13 A13 GPIO11/KPC3 | GPIO11/KPC3 | GPIO11/KPC3
AB12 Al12 Al12 Al12 A12 KPC4 KPC4 KPC4
AB11 All All All All PEDSTO PEDSTO PEDSTO
AB10 A10 A10 A10 A10 PEDST1 PEDST1 PEDST1
AB9 A9 A9 A9 A9 PEDST2 PEDST2 PEDST2
AB8 A8 A8 A8 A8 PEDCLK PEDCLK PEDCLK
AB7 A7 A7 A7 A7 PEDSIO PEDSIO PEDSIO
AB6 A6 A6 A6 A6 nLUA PEDCPCO PEDCPCO
AB5 A5 A5 A5 A5 nLLA SPICLKSEL I2CCLKSEL
AB4 Ad A4 A4 A4 DF_ADDR3 | 0 (as CNF7) | 1 (as CNF7)
AB3 A3 A3 A3 A3 DF_ADDR2
AB2 A2 A2 A2 A2 DF_ADDR1
AB1 Al Al Al Al DF_ADDRO
ABO A0 A0 0 (as CNF6) | 1(asCNF6) | 0(as CNF6) | 1 (as CNF6) | 1 (as CNF6)
BUSCLK CLK CLK
BS# BS# PEDCPCO HSDA
WAIT# WAIT# RDY# WAIT# WAIT# RDY HSDO
RD# RD# RD# RD# RD# DF_nOE
RD/WR# WR# WE# DF_nWE HSDI
CS# Cs# CS# CS# Cs# CS# HSCSs#
BE1# 1 (as CNF6) | 0 (as CNF6) UBE# WEU# nBE1
BEO# WR# ULE# WEL# nBEO HSCK HSCL
BURST# 0(asCNF5) | 1(asCNF5) | 0(as CNF5) | 0(as CNF5) | 1 (as CNF5) | 1 (as CNF5) | 1 (as CNF5)
BDIP# 1(asCNF4) [ 1(asCNF4) | 0(asCNF4) | 0(asCNF4) | O(asCNF4) | 0 (as CNF4) | 0 (as CNF4)
TEA# 1(@asCNF3) [ 1(asCNF3) | 1(asCNF3) | 1(asCNF3) | 1(asCNF3) | 1(asCNF3) | 1 (as CNF3)
CNF2 0 0 1 1 1 1 1
CNF1 0 0 0 0 0 0 0
= These pins select the interface. = These pins are unused for the interface.
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Note

The 12C slave address configuration from DB[6:0] is latched on RESET#. Reserved 12C slave addresses are not
supported. See Section 21.11, “I2C Host Interface” on page 526 for information. Any changes to the 12C Slave Ad-
dress requires a hardware RESET#.
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Table 5-16: Host Interface Pin Mapping 4
2013515 | Typet 16bit | Typen tomit |RETESISSHA | TITMSATO. | TIMSaTO |, LR | L
Pin Direct Direct Little Endian | Little Endian
DB15 D15 D15 D15 D15 D15 DO DO
DB14 D14 D14 D14 D14 D14 D1 D1
DB13 D13 D13 D13 D13 D13 D2 D2
DB12 D12 D12 D12 D12 D12 D3 D3
DB11 D11 D11 D11 D11 D11 D4 D4
DB10 D10 D10 D10 D10 D10 D5 D5
DB9 D9 D9 D9 D9 D9 D6 D6
DB8 D8 D8 D8 D8 D8 D7 D7
DB7 D7 D7 D7 D7 D7 D8 D8
DB6 D6 D6 D6 D6 D6 D9 D9
DB5 D5 D5 D5 D5 D5 D10 D10
DB4 D4 D4 D4 D4 D4 D11 D11
DB3 D3 D3 D3 D3 D3 D12 D12
DB2 D2 D2 D2 D2 D2 D13 D13
DB1 D1 D1 D1 D1 D1 D14 D14
DBO DO DO DO DO DO D15 D15
M/R# M/R# M/R# M/R# GPIO9/KPRO M/R# GPIO9/KPRO M/R#
AB20 A20 A20 A20 GPIO10/KPR1 GPIO10/KPR1 All
AB19 A19 A19 A19 GPIO12/KPR2 A19 GPIO12/KPR2 A12
AB18 A18 A18 A18 KPR3 A18 KPR3 A13
AB17 Al7 Al7 Al7 GPIO8/KPR4 Al7 GPIO8/KPR4 Al4
AB16 Al6 Al6 Al6 GPIO13/KPCO Al6 GPIO13/KPCO Al15
AB15 A15 A15 Al15 GPIO14/KPC1 A15 GPIO14/KPC1 Al6
AB14 Al4 Al4 Al4 GPIO15/KPC2 Al4 GPIO15/KPC2 Al7
AB13 A13 A13 A13 GPIO11/KPC3 A13 GPIO11/KPC3 A18
AB12 Al12 Al12 Al12 KPC4 Al12 KPC4 A19
AB11 All All All PEDSTO All PEDSTO A20
AB10 A10 A10 A10 PEDST1 A10 PEDST1 A21
AB9 A9 A9 A9 PEDST2 A9 PEDST2 A22
AB8 A8 A8 A8 PEDCLK A8 PEDCLK A23
AB7 A7 A7 A7 PEDSIO A7 PEDSIO A24
AB6 A6 A6 A6 PEDCPCO A6 PEDCPCO A25
AB5 A5 A5 A5 A5 A26
AB4 A4 A4 A4 A4 A27
AB3 A3 A3 A3 A3 A28
AB2 A2 A2 A2 A2 A2 A29 A29
AB1 Al Al Al Al Al A30 A30
ABO 0(asCNF6) | 1(asCNF6) | 0(asCNF6) | O(as CNF3) | 1 (as CNF3) A31
BUSCLK CLK CLK CLK CLK CLK CLK CLK
WAIT# WAIT# WAIT# RDY# TA# TA# TA# TA#
RD# DSTB# RD# RD# OE# OE# 1 TSIZO
RD/WR# R/W# RD/WR# RD/WR# RD/WR# RD/WR#
CS# CS# CS# CS# CS# CS# CS# CS#
BE1# UBEN# WRH# WE1# 0 UB# 0 (as CNF3) | 1 (as CNF3)
BEO# LBEN# WRL# WEO# 0 LB# 0 TSIZ1
BS# BS# TS# TS# TS# TS#
BURST# 0 (as CNF5) 0 (as CNF5) 1 (as CNF5) BURST# BURST# BURST# BURST#
BDIP# 1(as CNF4) | 1(as CNF4) | 1 (as CNF4) BDIP# BDIP# BDIP# BDIP#
TEA# 1(@sCNF3) | 1(asCNF3) | 1(as CNF3) | ERR_ACK# | ERR_ACK# TEA# TEA#
CNF2 1 1 1 0 0 1 1
CNF1 0 0 0 1 1 1 1

= These pins select the interface.

= These pins are unused for the interface.
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5.6 LCD/Camera2 Pin Mapping

The primary use for the FP110[23:0] pins is for the LCD1 interface or Camera2 interface. However, these pins may
also be used for an EID Double Screen panel on LCD2, Keypad interface, or GP10s. In these cases, the pin mapping
for each interface changes as shown in the following table.

Table 5-17: FP110 Pin Mapping Summary (LCD1 / Camera2)

Generic TFT/TFD on LCD1
(REG[4000h] bit 3 = 0b)

Camera? Interface
(REG[4000h] bit 3 = 1b)

LCD2 does not use any FP1 Pins
(see Note 1)

LCD2 uses FP1 Pins
(see Note 2)

LCD2 does not use any FP1 Pins

(see Note 1)

LCD2 uses FP1 Pins
(see Note 2)

S1D13515/
SZDPl_3515 RGB 6:6:6 RGB 55:?::|5 with RGB 5:5:5 RGB 45:34 with 8-bit Camera R;I?elajrz;ta 8-bit Camera R;I?elajrz;ta
mn (R;liEtGZ[iOgg?l (REG[4000h] (Fi,liztez[iogg;‘] REG[4000h] (Rb'?tG Z[OZDSS)h ! (REG[0D46h] (Rb'?tG Z[OZDSST ! (REG[0D46h]
bit 2 = 1b) bit2=1b bit 2 = 1b) bit 2 = 1b)

FP1 Mode 0 1 2 3 5 4 7 6
FP1100 R7 R7 R7 R7 CM2DATO C2RIN7 CM2DATO C2RIN7
FP1101 R6 R6 R6 R6 CM2DAT1 C2RING6 CM2DAT1 C2RING6
FP1102 R5 R5 R5 R5 CM2DAT2 C2RINS CM2DAT2 C2RINS
FP1103 G7 G7 G7 G7 CM2DAT3 C2GIN7 CM2DAT3 C2GIN7
FP1104 G6 G6 G6 G6 CM2DAT4 C2GIN6 CM2DAT4 C2GIN6
FP1105 G5 G5 G5 G5 CM2DATS C2GIN5 CM2DATS C2GIN5
FP1106 B7 B7 B7 B7 CM2DAT6 C2BIN7 CM2DAT6 C2BIN7
FP1107 B6 B6 B6 B6 CM2DAT7 C2BING CM2DAT7 C2BING
FP1108 B5 B5 B5 B5 CM2CLKIN C2BINS CM2CLKIN C2BINS
FP1109 R4 R4 R4 R4 CM2CLKOUT C2RIN4 CM2CLKOUT C2RIN4
FP11010 R3 R3 R3 SCS CM2FIELD C2RIN3 CM2FIELD C2RIN3
FP11011 R2 SCS POLGMA POLGMA KPR3 C2RIN2 POLGMA POLGMA
FP11012 G4 G4 G4 G4 CM2VREF C2GIN4 CM2VREF C2GIN4
FP11013 G3 G3 G3 SCK CM2HREF C2GIN3 CM2HREF C2GIN3
FP11014 G2 G2 DEXR DEXR KPR4/GPIO8 C2GIN2 DEXR DEXR
FP11015 B4 B4 B4 B4 KPRO/GPIO9 C2BIN4 KPRO/GPIO9 C2BIN4
FP11016 B3 B3 B3 SDO KPR1/GPIO10 C2BIN3 KPR1/GPIO10 C2BIN3
FP11017 B2 SCK CPV CpPV KPC3/GPIO11 C2BIN2 CpPV CPV
FP11018 GPIO6 SDAO OE OE GPIO6 GPIO6 OE OE
FP11019 GPIO7 (Note 3) SDO LED_DIM_OUT | LED_DIM_OUT | KPC4/GPIO7 GPIO7 LED_DIM_OUT | LED_DIM_OUT
FP11020 HSYNC HSYNC HSYNC HSYNC KPR2/GPIO12 C2HSIN KPR2/GPI012 C2HSIN
FP11021 VSYNC VSYNC VSYNC VSYNC KPCO/GPIO13 C2VSIN KPCO/GPIO13 C2VSIN
FP11022 DE DE DE DE KPC1/GPIO14 C2DEIN KPC1/GPIO14 C2DEIN
FP11023 PCLK PCLK PCLK PCLK KPC2/GPIO15 C2PCLKIN KPC2/GPIO15 C2PCLKIN

1. This pin mapping applies when:
- LCD2 is not an EID Double Screen panel (REG[4000h] bits 5-4 = 00b or 10b)

- LCD2 is an EID Double Screen panel with TCON Disabled (REG[4000h] bits 5-4 = 01b and REG[4040h] bit O

= 0b)

- LCD2 is an EID Double Screen panel with TCON Enabled on the I12S pins ([REG[4000h] bits 5-4 = 01b and
REG[4040h] bit 0 = 1b] and REG[4000h] bit 1 = 1b)

2. This pin mapping applies when:
- LCD2 is an EID Double Screen panel with TCON Enabled on the FP1 pins ([REG[4000h] bits 5-4 = 01b and
REG[4040h] bit 0 = 1b] and REG[4000h] bit 1 = Ob)

3. GPIO7 is not available when the Keypad Interface is configured to use the FP110 pins, REG[0186h] bit 5 = 1b.
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The FP210[27:0] pins are used for the LCD2 interface. When the LCD?2 interface is configured for a generic
TFT/TFD, EID Double Screen with TCON disabled (REG[4040h] bit O = 0b), or Sharp DualView panel, all LCD2
pins can be mapped to the FP210[27:0] pins. However, when LCD2 is configured for a EID Double Screen with
TCON enabled (REG[4040h] bit 0 = 1b), additional pins are required and must be selected from either the FP110
pins or the 12S/PWML1 pins. The following table summarizes the possible FP21O pin mappings.

Table 5-18: FP210 Pin Mapping Summary (LCD2)

Generic RGB or EID Double Screen with TCON Disabled?
(REG[4000h] bits 5-4 = 00b)

EID Double Screen with
TCON Enabled on FP1

EID Double Screen with
TCON Enabled on 12S

S1D13515/ or Sharp DualView
S$2D13515 (REG[4000h] bits 5-4 = 01b and REG[4040h] bit 0 = Ob) bi t(SRSE_f[:Aggghgn d bi thSE_f[:“gggh;n d (‘REpG[4900h]
Pin RG(S sg[fogghﬁc' RG(%gigi[ig‘gthfC' R?g;&izﬁogghﬁc' REG[4040h] bit 0= 1b) and | REG[4040h] bit 0=1b)and | O >4 =10P)
bits 7.6 = 00b) bits 7.6 = 01b) bits 7.6 = 10b) REG[4000h] bit 1 = 0b REG[4000h] bit 1 = 1b
FP2 Mode 0 1 2 3 3 4
FP2I00 R7 R7 R7 R7 R7 R7
FP2I01 R6 R6 R6 R6 R6 R6
FP2102 R5 R5 R5 R5 R5 R5
FP2I03 G7 G7 G7 G7 G7 G7
FP2I104 G6 G6 G6 G6 G6 G6
FP2I05 G5 G5 G5 G5 G5 G5
FP2I06 B7 B7 B7 B7 B7 B7
FP2I07 B6 B6 B6 B6 B6 B6
FP2I08 B5 B5 B5 B5 B5 B5
FP2I109 R4 R4 R4 R4 R4 R4
FP21010 R3/PEDSTO?! R3/PEDSTO?! R3/PEDSTO?! R3/PEDSTO?! R3/PEDSTO® R3/PEDSTO®
FP21011 R2/PEDST1I R2/PEDST1I R2/PEDST1I R2/PEDST1I R2/PEDST1I R2/PEDST1I
FP21012 G4 G4 G4 G4 G4 G4
FP2I013 G3/PEDST2?t G3/PEDST2Y G3/PEDST2Y G3/PEDST2?! G3/PEDST2t G3/PEDST2t
FP2I1014 G2/ PEDCLK! G2/ PEDCLK? G2/ PEDCLK? G2/ PEDCLK® G2/ PEDCLK? G2/ PEDCLK?
FP2I015 B4 B4 B4 B4 B4 B4
FP21016 B3/ PEDCPCO? B3/ PEDCPCO? B3/PEDCPCO? B3/ PEDCPCO! B3/ PEDCPCO? B3/ PEDCPCO?
FP21017 B2/ PEDSIOT B2/ PEDSIOT B2/ PEDSIOT B2/ PEDSIOT B2/ PEDSIOT B2/ PEDSIOT
FP21018 R1 SCS GPIOO ONA ONA VCOM
FP2I1019 RO SCK GPIO1 ONB ONB VCOMB
FP21020 G1 SDAO GPIO2 ONC ONC SPR
FP21021 GO SDO GPIO3 OND OND SPL
FP21022 B1 GPIO4 GPIO4 VREVOUT VREVOUT GPIO4
FP21023 BO GPIO5 GPIO5 HREVOUT HREVOUT GPIO5
FP21024 HSYNC HSYNC OHSYNC EISF EISF LS
FP21025 VSYNC VSYNC OVSYNC FLMF FLMF SPS
FP21026 DE DE ODE STRB STRB CLS
FP21027 PCLK PCLK ODCK ODCK ODCK CK
FP11011 — POLGMA — —
FP11014 — — — DEXR — —
FP11017 — — — CPV — —
FP11018 — — — OE — —
FP11019 — — — LED_DIM_OUT — —
WSIO — — — — POLGMA —
SCKIO — — — — DEXR —
SDO — — — — CPV —
MCLKO — — — — OE —
PWM1 — — — — LED_DIM_OUT —

1. These pins are used for the C33PE debugger interface (PED*) if REG[008Ah] bit 1 is 1b, the Host Interface
selected is Direct 16-bit, and the Host Interface selected is not Marvell PXA3xx Direct 16-bit.
2. When LCD2 is an EID Doublescreen with TCON disabled, FP210[23:18] is driven LOW.
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Chapter 6 D.C. Characteristics

Note

1. When applying supply voltages to the S1D13515/S2D13515, Core Vpp must be applied to the chip before, or

simultaneously with H Vpp, or damage to the chip may result.

2. Core Vpp, OSC Vpp, and PLL Vpp must be equal to or lower than H Vpp.

Table 6-1: Absolute Maximum Ratings

Symbol Parameter Rating Units
Core Vpp |Supply Voltage Vgg-0.3t02.5 \Y
H Vpp Supply Voltage Vgs-0.3104.0 \
OSC Vpp |Supply Voltage Vgg-0.3t02.1 \Y
PLL Vpp |Supply Voltage Vgs-03t02.1 \
VN Input Voltage Vgg-0.3toH Vpp + 0.5 \Y
Vour Output Voltage Vgs-0.3t0HVpp +0.5 \
Tsto Storage Temperature -65 to 150 °C
Table 6-2 : Recommended Operating Conditions 1
Symbol Parameter Condition Min Typ Max Units
Core Vpp |Supply Voltage Vgg=0V 1.65 1.8 1.95 \Y
H Vpp.hio | Supply Voltage Vgg=0V 3.0 33 3.6 \Y
H Vpp.pio1 |Supply Voltage Vgg=0V 3.0 33 3.6 \Y
H Vpp-pio2 |Supply Voltage Vgs =0V 3.0 3.3 3.6 \%
H Vpp.sp |Supply Voltage Vgg=0V 3.0 33 3.6 \Y
H Vpp.cm1 |Supply Voltage Vgs =0V 3.0 3.3 3.6 \%
H Vpp.o |Supply Voltage Vgg=0V 3.0 33 3.6 \Y
OSC Vpp |[Supply Voltage (note) Vgg=0V 1.65 1.8 1.95 \Y
PLL1 Vpp |[Supply Voltage Vgs=0V 1.65 1.8 1.95 \Y
PLL2 Vpp |Supply Voltage Vgg=0V 1.65 1.8 1.95 \Y
VN Input Voltage Vss — Core Voo v
Vgs — 10 Vpp \Y
Topr Operating Temperature S1D13515 40 25 85 -
S2D13515 -40 25 105 °C
Note
OSC Vpp must be the same voltage as CORE Vpp.
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Table 6-3 : Recommended Operating Conditions 2

Symbol Parameter Condition Min Typ Max Units
Core Vpp |Supply Voltage Vgg=0V 1.65 18 1.95 \Y
H Vpp.hio | Supply Voltage Vgg =0V 2.3 25 2.7 \Y
H Vpp.pio1 |Supply Voltage Vgg=0V 2.3 25 2.7 \%
H Vpp.pio2 |Supply Voltage Vgg =0V 2.3 25 2.7 \Y
HVpp.sp |Supply Voltage Vgg=0V 3.0 3.3 3.6 \%
H Vpp.cm1 |Supply Voltage Vgg =0V 2.3 25 2.7 \Y

HVpp.io |Supply Voltage Vgg=0V 2.3 25 2.7 \%
OSC Vpp |Supply Voltage Vgg =0V 1.65 1.8 1.95 \Y
PLL1 Vpp |Supply Voltage Vgg=0V 1.65 1.8 1.95 \%
PLL2 Vpp |Supply Voltage Vgg =0V 1.65 1.8 1.95 \Y

VN Input Voltage Vss — core Voo v
Vsg — 10 Vpp \Y
Topr Operating Temperature S1D13515 40 25 85 ¢
S2D13515 -40 25 105 °C
Table 6-4: Electrical Characteristics for VDD = 3.3V typical
Symbol Parameter Condition Min Typ Max Units
Ibps Quiescent Current Quiescent Conditions 23 HA
liz Input Leakage Current V| =0V or Vpp -5 — 5 UA
loz Output Leakage Current Vo =0V or Vpp -5 — 5 LA
lon2 High Level Output Current Vou =HVpp - 0.4V -4 — — mA
lon3 High Level Output Current H Vpp = min -8 — — mA
loLo Low Level Output Current VoL = 0.4V 4 — — mA
loLs Low Level Output Current H Vpp = min 8 — — mA
Vi High Level Input Voltage LVCMOS level, H Vpp = max 2.2 — HVpp +0.3 \%
Vi Low Level Input Voltage LVCMOS level, H Vpp = min -0.3 — 0.8 \
VT, Positive Trigger Voltage LVCMOS Schmitt 1.4 — 2.7 \%
VT. Negative Trigger Voltage LVCMOS Schmitt 0.6 — 1.8 \
Vy Hysteresis Voltage LVCMOS Schmitt 0.3 — — \%
Rpy Pull-up Resistance Vi =0V, Type 1 25 S0 120 ke
V=0V, Type 2 50 100 240 kQ
Rep Pull-down Resistance x: z : xgz: gg: ; ég 15000 ;218 Eg
C Input Pin Capacitance F = 1MHz, H Vpp = 0V — — 8 pF
Co Output Pin Capacitance F = 1MHz, H Vpp = 0V — — 8 pF
Cpo Bi-Directional Pin Capacitance|F = 1MHz, H Vpp = 0V — — 8 pF
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Table 6-5: Electrical Characteristics for VDD = 2.5V typical

Symbol Parameter Condition Min Typ Max Units
Ibps Quiescent Current Quiescent Conditions 23 UA
liz Input Leakage Current V| =0V or Vpp -5 — 5 uA
loz Output Leakage Current Vo =0V or Vpp -5 — 5 HA
lon2 High Level Output Current Vou = HVpp - 0.4V -3 — — mA
lons High Level Output Current H Vpp = min -6 — — mA
loL2 Low Level Output Current VoL = 0.4V 3 — — mA
loLs Low Level Output Current H Vpp = min 6 — — mA
ViH High Level Input Voltage LVCMOS level, H Vpp = max 1.7 — HVpp +0.2 \Y
Vi Low Level Input Voltage LVCMOS level, H Vpp = min -0.2 — 0.7 \Y
VT, Positive Trigger Voltage LVCMOS Schmitt 0.8 — 1.9 \%
VT. Negative Trigger Voltage LVCMOS Schmitt 0.5 — 13 \%
Vy Hysteresis Voltage LVCMOS Schmitt 0.3 — — \%
Rpu Pull-up Resistance Vi=0V, Type 1 35 70 175 kQ
V=0V, Type 2 70 140 350 kQ

. V,=H Vpp, Type 1 35 70 175 kQ

Rpp Pull-down Resistance V= H Vpp, Type 2 70 120 350 e
C Input Pin Capacitance F =1MHz, H Vpp = OV — — 8 pF
Co Output Pin Capacitance F = 1MHz, H Vpp = OV — — 8 pF
Co Bi-Directional Pin Capacitance|F = 1MHz, H Vpp = OV — — 8 pF
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Conditions:

10 VDD = 3.3V +/- 10%

Core Vpp = 1.8V +/- 10%

T = -40 to 85°C for the S1D13515
-40 to 105°C for the S2D13515

Trise @nd Ty Tor all inputs must be < 5 ns (10% ~ 90%)
C =30 pF, except for the Host Interface (50 pF) and the SDRAM Interface (15 pF)

7.1 Clock Timing

7.1.1 Input Clocks

PWH

90%
ViH
Vi

PWL

10%

Figure 7-1: Clock Requirements for OSC/CLKI

Table 7-1: Clock Requirements for OSC/CLKI when used as Clock Input

Symbol Parameter Min Typ Max Units
fosc Input Clock Frequency for OSC 20 — 40 MHz
Tosc Input Clock Period for OSC — Ufosc — ns
foLki Input Clock Frequency for CLKI 5 — 100 MHz
Terki Input Clock Period for CLKI — UfeLki — ns
town Input Clock Pulse Width High 0.4 — 0.6 Tosc
towL Input Clock Pulse Width Low 0.4 — 0.6 Tosc

t Input Clock Fall Time (10% - 90%) — — 0.2 TOSC
t Input Clock Rise Time (10% - 90%) — — 0.2 TOSC
tjitter Input Clock Jitter -150 — 150 ps
Table 7-2: Clock Requirements for OSC when used as Crystal Oscillator Input

Symbol Parameter Min Typ Max Units
fosc Input Clock Frequency for OSC 20 — 40 MHz
Tosc Input Clock Period for OSC — Ufosc — ns
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7.1.2 Internal Clocks

Table 7-3: Internal Clock Requirements

Symbol Parameter Min Max Units
fspramcLk | SDRAM Clock Frequency — 100 MHz
fsyscik | System Clock Frequency — 50 MHz

For further information on the internal clocks, refer to Section Chapter 9, “Clocks” on page 128.

Note
For XGA 1024x768 panel support, the DRAMCLK must be 100MHz. See Chapter 13, “Display Subsystem” on
page 443 for further information.
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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.

PLL Enable PLL Stable

200us
Lock In Time R /
’7 I
I I I |
I I I |

5-100MHz !
Reference Clock , / |

L — - —a
T
L— ==

PLL xxMHz Output (xx = 20-200MHz)

/

~

Jitter (ns) R
h Lock in time
200us

Time (ms)

The PLL frequency will ramp between the OFF state and the programmed frequency.
To guarantee the lowest possible clock jitter, 200pLs is required for stabilization.

Figure 7-2: PLL Start-Up Time

Table 7-4: PLL Clock Requirements

Symbol Parameter Min Max Units
fPI_L PLL output clock frequency 20 200 MHz
tpstal PLL output stable time — 200 us
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7.2 Power Supply Sequence

7.2.1 Power Supply Structure

S1D13515/S2D13515

HIOVDD [}

10VDD

PIO1VDpD

PIO2VDD

SDVDD
CM1VDD

COREVDD

Vss

OSCVbD OSCVss

PLLVDD1 PLLVss1

PLLVDD2

2pp 0 poons
bhd

PLLVss2

Figure 7-3: Internal Power Structure

Hardware Functional Specification Rev. 1.7 EPSON 47



Chapter 7 A.C. Characteristics S1D13515/S2D13515
7.2.2 Power-On Sequence
COREVDD
PLLVDD1
PLLVDD2
OSCVbp t1
P
HIOVDD
it
DD S ——
PIO2vop — approx. 0.8V )
SDVDD t
CM1VbD ¢ >
RESET#
Figure 7-4: Power-On Sequence
Table 7-5: Power-On Sequence
Symbol Parameter Min Max Units
1 HIOVDD, I0VDD, PIO1VDD, PIO2VDD, SDVDD, CM1VDD 0On delay 0 500 ms
from COREVDD, OSCVDD, PLLVDD1, PLLVDD2 0n
2 RESET# deasserted from HIOVbD, I0VDD, PIO1VDD, PIO2VDD, 55 o ns
SDVbpDp, CM1VDD on
7.2.3 Power-Off Sequence
COREVDD
PLLVDD1
PLLVDD2
OSCVDD
HIOVDD 1
IOVDD
PIO1VDD
P102VDD
o ey
CI\S/HVBB approx. 0.8V
Figure 7-5: Power-Off Sequence
Table 7-6: Power-Off Sequence
Symbol Parameter Min Max Units
1 COREVDD, OSCVDD, PLLVDD1, PLLVDD2 off delay from HIOVDD, 0 500 ms
I0VDpD, PIO1VDD, PIO2VDD, SDVDD, CM1VDD Off
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7.3 RESET# Timing

tl t2
<4+——>
RESET# U L 4
Figure 7-6 RESET# Timing
Table 7-7 RESET# Timing
Symbol Parameter Min Max Units
t1 Reset Pulse Width to be ignored — 20 ns
t2 Active Reset Pulse Width 55 — ns

1. If the reset pulse width is less than tlmayx, it is ignored. If the reset pulse width is between tlmax and t2min,

there is no guarantee that the reset will take effect. To ensure that reset takes effect, the reset pulse width must
be greater than t2min.

2. When the OSC is used to supply clock source for system clock, CNFO = 1b, then the RESET# should be

asserted long enough for the crystal oscillator to stabilize its clock output before de-asserting. The crystal startup
time varies based on crystal, and external crystal oscillator components used.
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7.4 Parallel Host Bus Interface Timing
7.4.1 Direct/Indirect Intel 80 Type 1
t1 t6
cst //
t2 / t7
A[20:0] i
M/R# /‘/
UBE#, LBE#
t15
t13 ¢
M t14 g
WE# )/
’ < 116
RD# //
t3 t4
<>
WAIT# Hi-Z // — ‘ Hi-Z
|
120 t9
DB[15:0] Hi-Z // Valid Hi-Z

Figure 7-7: Direct/Indirect Intel 80 Type 1 Host Interface Write Timing

Note

For Indirect Intel 80 Type #1 8-bit, the BE1# and BEO# pins are not used.

For Indirect Intel 80 Type #1 16-bit, the BE1# and BEO# pins should be tied to logic 0. For byte access in this

mode, refer to Section 21.2, “Intel80 Typel Interface” on page 514, note 2.
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Table 7-8: Direct/Indirect Intel 80 Type 1 Host Interface Write Timing

HIOVDD = 2.5V HIOVDD = 3.3V .
Symbol Parameter Vin Niax Vin NViax Units
t1 CS# setup time to WE# falling edge 7 — 7 — ns
2 AB.[ZO:O], M/R#, UBE#, LBE# setup time to WE# 7 . 7 . ns
falling edge
WEH# falling edge to WAIT# driven
3 for REG[003Dh] bit 0 = Ob 6 24 6 21 ns
for REG[003Dh] bit 0 = 1b 5 23 5 20 ns
WEH# rising edge to WAIT# release
t4 for REG[003Dh] bit 0 = Ob 3 15 3 15 ns
for REG[003Dh] bit 0 = 1b 3 15 3 15 ns
t6 WEH# rising edge to CS# hold time 7 — 7 — ns
WE# rising edge to AB[20:0], M/R#, UBE#,
| LBE# hold time ! - ! - ns
t9 DBJ[15:0] hold time from WE# rising edge 5 — 5 — ns
13 WE# cycle time - synchronous register access 3 — 3 — TS (Note 1)
WE# cycle time - asynchronous register access 55 — 55 — ns
WE# pulse active time - synchronous register 2 . 2 . Ts
14 access
WE# pulse active time - asynchronous register 37 . 37 . ns
access
WE# pulse inactive time - synchronous register 1 . 1 . Ts
115 access
WE# pulse inactive time - asynchronous register 19 . 19 . ns
access
WEH# rising edge to RD# falling edge - 1 . 1 . Ts
16 synchronous register access
WEH# rising edge to RD# falling edge -
) 19 — 19 — ns
asynchronous register access
WE# falling edge_ to DB[15:0] valid write data - . Ts-10 . Ts-10 ns
20 synchronous register access
WE# falling edge to DB[15:0] valid write data - . 8 . 8 ns
asynchronous register access
1. Ts = System clock period
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Figure 7-8: Direct/Indirect Intel 80 Type 1 Host Interface Read Timing

Note

For Indirect Intel 80 Type #1 8-bit, the BE1# and BEO# pins are not used.
For Indirect Intel 80 Type #1 16-bit, the BE1# and BEO# pins should be tied to logic 0. For byte access in this
mode, refer to Section 21.2, “Intel80 Typel Interface” on page 514, note 2.
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Table 7-9: Direct/Indirect Intel 80 Type 1 Host Interface Read Timing
HIOVDD = 2.5V HIOVDD = 3.3V .
Symbol Parameter Vin Niax Vin NViax Units
t1 CS# setup time to RD# falling edge 7 — 7 — ns
2 AB.[ZO:O], M/R#, UBE#, LBE# setup time to RD# 7 . 7 . ns
falling edge
RD# falling edge to WAIT# driven
3 for REG[003Dh] bit 0 = Ob 8 28 8 25 ns
for REG[003Dh] bit 0 = 1b 7 27 7 25 ns
RD# rising edge to WAIT# release
t4 for REG[003Dh] bit 0 = Ob 4 19 4 19 ns
for REG[003Dh] bit 0 = 1b 4 19 4 18 ns
RD# falling edge to DB[15:0] driven
5 for REG[003Dh] bit 0 = Ob ! 28 ! 25 ns
for REG[003Dh] bit 0 = 1b 7 27 6 25 ns
t6 RD# rising edge to CS# hold time 10 — 10 — ns
RD# rising edge to AB[20:0], M/R#, UBE#,
| LBE# hold time 10 - 10 - ns
DBJ[15:0] hold time from RD# rising edge
110 for REG[003DH] bit 0 = Ob 4 20 4 20 ns
for REG[003Dh] bit 0 = 1b 4 20 4 20 ns
WAIT# rising edge to valid DATA if WAIT#
11 asserted — 6 — 4 ns
for REG[003Dh] bit 0 = Ob
for REG[003Dh] bit 0 = 1b — 6 — 4 ns
RD# falling edge to valid DATA if WAIT# is NOT
12 asserted — 28 — 26 ns
for REG[003Dh] bit 0 = Ob
for REG[003Dh] bit 0 = 1b — 28 — 25 ns
13 RD# cycle time - synchronous register access 3 — 3 — TS (Note 1)
RD# cycle time - asynchronous register access 55 — 55 — ns
RD# pulse active time - synchronous register 2 . 2 . Ts
14 access
RD# pulse active time - asynchronous register 37 . 37 . ns
access
RD# pulse inactive time - synchronous register 1 . 1 . Ts
115 access
RD# pulse inactive time - asynchronous register 19 . 19 . ns
access
RD# rising edge to WE# falling edge -
. 1 — 1 — Ts
16 synchronous register access
RD# rising edge to WE# falling edge -
. 19 — 19 — ns
asynchronous register access
1. Ts = System clock period
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7.4.2 Direct/Indirect Intel 80 Type 2

t1 t6
cs# //
t2 t7
A[20:0] // k
M/R#
t15
_ t13 -
t14
WEU# ——
WEL# /
< 116
RD# //
oy 4
WAIT# Hi-Z // — Hi-Z
‘tZO t9
DB[15:0] Hi-Z // Valid Hi-Z

Figure 7-9: Direct/Indirect Intel 80 Type 2 Host Interface Write Timing

Note
For Indirect Intel 80 Type #2 8-bit, the WEU# is not used.
For Indirect Intel 80 Type #2 16-bit, the WEU# and WEL# pins should be driven in unison (16-bit host write ac-

cess is mandatory). For byte access in this mode, refer to Section 21.3, “Intel80 Type2 Interface” on page 515, note
2.
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Table 7-10: Direct/Indirect Intel 80 Type 2 Host Interface Write Timing
HIOVDD = 2.5V HIOVDD = 3.3V .
Symbol Parameter Vin Miax Vin NViax Units
t1 CS# setup time to WEU#, WEL# falling edge 7 — 7 — ns
2 AB.[ZO:O], M/R# setup time to WEU#, WEL# 7 . 7 . ns
falling edge
WEU#, WEL# falling edge to WAIT# driven
3 for REG[003DH] bit 0 = Ob 6 25 6 22 ns
for REG[003Dh] bit 0 = 1b 5 24 5 21 ns
WEU#, WEL# rising edge to WAIT# release
4 for REG[003DH] bit 0 = Ob 2 16 2 16 ns
for REG[003Dh] bit 0 = 1b 2 16 2 16 ns
t6 WEU#, WEL# rising edge to CS# hold time 7 — 7 — ns
7 WEU#, WEL# rising edge to AB[20:0], M/R# 7 . 7 . ns
hold time
9 DBJ[15:0] hold time from WEU#, WEL# rising 5 o 5 o ns
edge
WEU#, WEL# cycle time - synchronous register 3 o 3 o Ts
13 access (Note 1)
WEU#, WEL# cycle time - asynchronous 55 . 55 . ns
register access
WEU#, WEL# pulse active time - synchronous 5 o 2 o Ts
14 register access
WEU#, WEL# pulse active time - asynchronous
. 37 — 37 — ns
register access
WEU#, WEL# pulse inactive time - synchronous 1 . 1 . Ts
15 register access
WEU#, WEL# pulse inactive time -
. 19 — 19 — ns
asynchronous register access
WEU#, WEL# rising edge to RD# falling edge - 1 . 1 . Ts
16 synchronous register access
WEU#, WEL# rising edge to RD# falling edge -
. 19 — 19 — ns
asynchronous register access
WEU#, WEL# falling edge to. DBJ[15:0] valid . Ts-10 . Ts-10 ns
20 write data - synchronous register access
WEU#, WEL# falling edge to DB[15:0] valid
. . — 8 — 8 ns
write data - asynchronous register access
1. Ts = System clock period
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Figure 7-10: Direct/Indirect Intel 80 Type 2 Host Interface Read Timing

Note
For Indirect Intel 80 Type #2 8-bit, the WEU# is not used.
For Indirect Intel 80 Type #2 16-bit, the WEU# and WEL# pins should be driven in unison (16-bit host write ac-

cess is mandatory). For byte access in this mode, refer to Section 21.3, “Intel80 Type2 Interface” on page 515, note
2.
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Table 7-11: Direct/Indirect Intel 80 Type 2 Host Interface Read Timing

HIOVDD = 2.5V HIOVDD = 3.3V .
Symbol Parameter Nin Niax Vin Niax Units
t1 CS# setup time to RD# falling edge 7 — 7 — ns
t2 ABJ[20:0], M/R# setup time to RD# falling edge 7 — 7 — ns
RD# falling edge to WAIT# driven
3 for RIgG[OOSDh] bit 0 = Ob 8 28 8 25 ns
for REG[003Dh] bit 0 = 1b 7 27 7 25 ns
RD# rising edge to WAIT# release
4 for REG[003Dh] bit 0 = Ob 4 19 4 19 ns
for REG[003Dh] bit 0 = 1b 4 19 4 19 ns
RD# falling edge to DB[15:0] driven
5 for REG[OOSD[h] bit]O = 0b ! 28 ! 25 ns
for REG[003Dh] bit 0 = 1b 7 27 6 25 ns
t6 RD# rising edge to CS# hold time 9 — 9 — ns
t7 RD# rising edge to AB[20:0], M/R# hold time 9 — 9 — ns
DBJ[15:0] hold time from RD# rising edge
110 [ ]for REG[003Dh] bit 0 = Ob 4 20 4 20 ns
for REG[003Dh] bit 0 = 1b 4 20 4 20 ns
WAIT# rising edge to valid DATA if WAIT#
11 asserted _ — 5 — 4 ns
for REG[003Dh] bit 0 = Ob
for REG[003Dh] bit 0 = 1b — 5 — 4 ns
RD# falling edge to valid DATA if WAIT# is NOT
12 asserted . — 29 — 27 ns
for REG[003Dh] bit 0 = Ob
for REG[003Dh] bit 0 = 1b — 28 — 25 ns
13 RD# cycle time - synchronous register access 3 — 3 — TS (Note 1)
RD# cycle time - asynchronous register access 55 — 55 — ns
RD# pulse active time - synchronous register 2 . 2 . Ts
14 access - .
ZC[:Z Spsulse active time - asynchronous register 37 . 37 . ns
RD# pulse inactive time - synchronous register 1 . 1 . Ts
t15 access - — -
RD# pulse inactive time - asynchronous register 19 . 19 . ns
access
RD# rising edge .to WEU#, WEL# falling edge - 1 . 1 . Ts
16 synchronous register access
RD# rising edge to WEU#, WEL# falling edge -
. 19 — 19 — ns
asynchronous register access
1. Ts = System clock period
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7.4.3 Direct Marvell PXA3xx VLIO
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Figure 7-11: Direct Marvell PXA3xx VLIO Host Interface Write Timing
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Table 7-12: Direct Marvell PXA3xx VLIO Host Interface Write Timing

HIOVDD = 2.5V HIOVDD = 3.3V .
Symbol Parameter Vin Miax Vin NViax Units
2 DF_ADDR[3:0] setup time to DF_nWE falling 6 . 6 . ns
edge
t3 CS# hold time from DF_nWE rising edge 7 — 7 — ns
4 DF_ADDRJ3:0] hold time from DF_nWE rising 7 o 7 o ns
edge
t6 DF_10[15:0] hold time from nLUA rising edge 0 — 0 — ns
t8 DF_l0O[15:0] hold time from nLLA rising edge 0 — 0 — ns
t9 nLUA pulse active time 25 — 25 — ns
t10 nLLA pulse active time 25 — 25 — ns
DF_nWE falling edge to RDY driven
11 |for REG[003DH] bit 0 = Ob 6 24 6 21 ns
for REG[003Dh] bit 0 = 1b 5 23 5 20 ns
DF_nWE rising edge to RDY tristate
13 |for REG[003DH] bit 0 = Ob 3 15 3 15 ns
for REG[003Dh] hit 0 = 1b 3 15 3 15 ns
t14 nBE[1:0] setup time to DF_nWE falling edge 6 — 6 — ns
t15 nBE[1:0] hold time from DF_nWE rising edge 7 — 7 — ns
t16 DF_IO[15:0] setup time to DF_nWE falling edge 0 — 0 — ns
17 DF_IO[15:0] hold time from DF_nWE rising 4 o 4 o ns
edge
DF_nWE rising edge to nLUA falling edge - 1 o 1 o Ts
20 synchronous register access (Note 1)
DF_nWE rising edge to nLUA falling edge -
. 19 — 19 — ns
asynchronous register access
DF_nWE pulse active time - synchronous 5 o 2 o Ts
01 register access
DF._nWE pulse active time - asynchronous 37 o 37 o ns
register access
DF_nWE pulse inactive time - synchronous 1 o 1 o Ts
22 register access
DF__nWE pulse inactive time - asynchronous 19 . 19 . ns
register access
1. Ts = System clock period
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Figure 7-12: Direct Marvell PXA3xx VLIO Host Interface Read Timing
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Table 7-13: Direct Marvell PXA3xx VLIO Host Interface Read Timing

HIOVDD = 2.5V HIOVDD = 3.3V .
Symbol Parameter Vin NViax Vi Miax Units
t2 DF_ADDR[3:0] setup time to DF_nOE falling edge 6 — 6 — ns
t3 CS# hold time from DF_nOE rising edge 8 — 8 — ns
14 DF_ADDRJ3:0] hold time from DF_nOE rising 8 . 8 . Ns
edge
t6 DF_10[15:0] hold time from nLUA rising edge 0 — 0 — Ns
t8 DF_l0O[15:0] hold time from nLLA rising edge 0 — 0 — Ns
t9 nLUA pulse active time 25 — 25 — Ns
t10 nLLA pulse active time 25 — 25 — Ns
DF_nOE falling edge to RDY driven
11 for REG[003DH] bit 0 = Ob 8 28 8 25 ns
for REG[003Dh] bit 0 = 1b 7 27 7 25 ns
DF_nOE rising edge to RDY tristate
13 for REG[003DH] bit 0 = Ob 4 19 4 19 ns
for REG[003Dh] bit 0 = 1b 4 19 4 19 ns
DF_nOE falling edge to DF_10[15:0] driven
116 for REG[003Dh] bit 0 L Ob ] ! 28 ! 25 ns
for REG[003Dh] bit 0 = 1b 7 27 6 25 ns
DF_IO[15:0] hold time from DF_nOE rising edge
17 for REG[003DH] bit 0 = Ob 4 20 4 20 ns
for REG[003Dh] bit 0 = 1b 4 20 4 20 ns
DF_nOE falling edge to valid data if RDY does not
118 go to low - synchronous register access — 28 — 25 ns
for REG[003Dh] bit 0 = Ob
for REG[003Dh] bit 0 = 1b — 27 — 25 ns
Valid data before RDY rising edge if RDY goes to
19 low - asynchronous registgr access Note 2 — Note 4 — ns
f or REG[003Dh] bit 0 = Ob
for REG[003Dh] bit 0 = 1b Note 3 — Note 5 — ns
DF_nOE rising edge to nLUA falling edge - Ts
. 1 — 1 —
20 synchrono.u.s register access . (Note 1)
DF_nOE rising edge to nLUA falling edge -
] 19 — 19 — ns
asynchronous register access
DF_nOE pulse active time - synchronous register 2 . 2 . Ts
01 access -
DF._nOE pulse active time - asynchronous 37 . 37 . ns
register access
DFTnOE pulse inactive time - synchronous 1 o 1 . Ts
22 register access. -
DFTnOE pulse inactive time - asynchronous 19 o 19 . ns
register access
1. Ts = System clock period

2. When HIOVDD = 2.5V and REG[003Dh] bit 0 = Ob, t19min is calculated using the following formula.
t19min = (REG[0085h] bits 2-0) x (System clock period) - 8.0ns

3. When HIOVDD = 2.5V and REG[003Dh] bit 0 = 1b, t19min is calculated using the following formula.
t19min = (REG[0085h] bits 2-0) x (System clock period) - 8.0ns

4. When HIOVDD = 3.3V and REG[003Dh] bit 0 = Ob, t19min is calculated using the following formula.
t19min = (REG[0085h] bits 2-0) x (System clock period) - 7.0ns

5. When HIOVDD = 3.3V and REG[003Dh] bit 0 = 1b, t19min is calculated using the following formula.
t19min = (REG[0085h] bits 2-0) x (System clock period) - 7.0ns
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7.4.4 Direct/Indirect Renesas SH4
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Figure 7-13: Direct/Indirect Renesas SH4 Host Interface Write Timing

Note

For Indirect SH4 8-bit, the WE1# and WEO# is not used.

For Indirect SH4 16-bit, the WE1# and WEO# pins should be driven in unison (16-bit host write access is mandato-
ry). For byte access in this mode, refer to Section 21.6, “Renesas SH4 Interface” on page 518, note 2.
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Table 7-14: Direct/Indirect Renesas SH4 Host Interface Write Timing

HIOVDD = 2.5V HIOVDD = 3.3V .
Symbol Parameter Vin Miax Vin NViax Units
fckio Clock frequency — 25 — 25 MHz

t1 Clock period 40 — 40 — ns
t2 Clock pulse width high 20 — 20 — ns
t3 Clock pulse width low 20 — 20 — ns
t4 AB[20:0], M/R#, RD/WR# setup to CKIO 7 — 7 — ns
t5 AB[20:0], M/R#, RD/WR# hold from CKIO 0 — 0 — ns
t6 BS# setup 7 — 7 — ns
t7 BS# hold 0 — 0 — ns
t8 CS# setup 5 — 5 — ns

CKIO to RDY# tristate
110 for REG[003DH] bit 0 = Ob 4 24 4 21 ns
for REG[003Dh] bit 0 = 1b 4 23 4 21 ns

CKIO to RDY# driven
11 for REG[003DH] bit 0 = Ob 4 24 4 21 ns
for REG[003Dh] bit 0 = 1b 4 23 4 21 ns

CKIO to RDY# low
112 for REG[003DH] bit 0 = Ob - 20 - 18 ns
for REG[003Dh] bit 0 = 1b — 19 — 17 ns
t13 DB[15:0] setup to 2" CKIO after BS# 0 - 0 - ns
t14 DBJ[15:0] hold from CKIO 0 — 0 — ns
t17 CS# hold from CKIO 0 — 0 — ns
t20 WEO#, WE1# setup to CKIO 8 — 8 — ns
CKIO to RDY# high
(Ntftjz) for REG[003DH] bit 0 = Ob 0 - 0 - ns
for REG[003Dh] hit 0 = 1b 0 — 0 — ns
Note

1. When the S1D13515/S2D13515 completes a write, RDY# is driven low and then asserted high 2 CKIO later.
This means that RDY# is only low for a 2 CKIO period. To sample RDY# low correctly, the SH4 Wait Control
Register 2 (WCR2) must be set appropriately. For details on SH4 registers, refer to the SH4 specification.

2. At the end of the write cycle, RDY# may not drive HIGH and may become tri-stated (high impedance) 1 bus
clock after RDY# was asserted LOW.
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Figure 7-14: Direct/Indirect Renesas SH4 Host Interface Read Timing

Note

For Indirect SH4 8-bit, the WE1# and WEO# is not used.

For Indirect SH4 16-bit, the WE1# and WEO# pins should be driven in unison (16-bit host write access is mandato-
ry). For byte access in this mode, refer to Section 21.6, “Renesas SH4 Interface” on page 518, note 2.
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Table 7-15: Direct/Indirect Renesas SH4 Host Interface Read Timing

HIOVDD = 2.5V HIOVDD = 3.3V .
Symbol Parameter Vin Miax Vin NViax Units
fckio Clock frequency — 25 - 25 MHz
t1 Clock period 40 — 40 — ns
t2 Clock pulse width high 20 — 20 — ns
t3 Clock pulse width low 20 — 20 — ns
t4 AB[20:0], M/R#, RD/WR# setup to CKIO 7 — 7 — ns
t5 AB[20:0], M/R#, RD/WR# hold from CKIO 0 — 0 — ns
t6 BS# setup 7 — 7 — ns
t7 BS# hold 0 — 0 — ns
t8 CS# setup 5 — 5 — ns
Falling edge of RD# to DB[15:0] driven 7 . 7 . ns
t9 for REG[003Dh] bit 0 = Ob
for REG[003Dh] bit 0 = 1b 7 — 7 — ns
CKIO to RDY# tristate
110 for REG[003DH] bit 0 = Ob 4 24 4 21 ns
for REG[003Dh] bit 0 = 1b 4 23 4 21 ns
CKIO to RDY# driven
11 for REG[003DH] bit 0 = Ob 4 24 4 21 ns
for REG[003Dh] bit 0 = 1b 4 23 4 21 ns
CKIO to RDY# low
112 for REG[003DH] bit 0 = Ob - 20 - 18 ns
for REG[003Dh] bit 0 = 1b — 19 — 17 ns
CKIO to DB[15:0] valid
115 for REG[003DH] bit 0 = Ob - 20 - 7 ns
for REG[003Dh] bit 0 = 1b — 19 — 17 ns
RD# rising edge to DB[15:0] tristate
116 for REG[003DH] bit 0 = Ob 4 22 4 22 ns
for REG[003Dh] bit 0 = 1b 4 22 4 22 ns
CS# rising edge to DB[15:0] tristate
17 for REG[003Dh] bit 0 = Ob 3 13 3 13 ns
for REG[003Dh] bit 0 = 1b 3 13 3 13 ns
t18 CS# hold from CKIO 0 — 0 — ns
t19 RD# hold from CKIO 0 — 0 — ns
t20 RD# setup to CKIO 10 — 10 — ns
CKIO to RDY# high
Ntztlz for REG[003DH] bit 0 = Ob 0 - 0 - ns
(Note 2) for REG[003Dh] bit 0 = 1b 0 — 0 — ns
Note

1. When read data is ready, RDY# is driven low and then asserted high 2 CKIO later. This means that RDY# is
only low for a 2 CKIO period. To sample RDY# low correctly, the SH4 Wait Control Register 2 (WCR2) must
be set appropriately. For details on SH4 registers, refer to the SH4 specification.

2. Atthe end of the read cycle, RDY# may not drive HIGH and may become tri-stated (high impedance) 1 bus
clock after RDY# was asserted LOW.
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7.4.5 Direct/Indirect Freescale MPC555 (Non-burst Mode)
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Note: TEA# has a mild pull-down resistance and is never driven low.
If ERR_ACK# is used, an external pull-up resistor (typically 10K ohm) should be connected.

Figure 7-15: Direct/Indirect Freescale MPC555 Host Interface Write Timing (Non-burst Mode)

Note

1. For Indirect MPC555, the TSIZ0 pin should be tied to “1” and TSIZ1 should be tied to “0” (16-bit host access
is mandatory). For byte access in this mode, refer to Section 21.9, “MPC555 Interface” on page 521 note 3.

2. The S1D13515/S2D13515 does not support Big Endian configuration. The host processor must be configured
for Little Endian External Bus when connected to the S1D13515/S2D13515 using the MPC555 interface.
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Table 7-16: Direct/Indirect Freescale MPC555 Host Interface Write Timing (Non-burst Mode)

HIOVDD = 2.5V HIOVDD = 3.3V .
Symbol Parameter Vin Miax Vin NViax Units
fCLKOUT | Clock frequency — 25 — 25 MHz
t1 Clock period 40 — 40 — ns
t2 Clock pulse width high 20 — 20 — ns
t3 Clock pulse width low 20 — 20 — ns
t4 A[11:31], M/R#, RD/WR#, TSIZ[0:1] setup 7 — 7 — ns
t5 A[11:31], M/R#, RD/WR#, TSIZ[0:1] hold 0 — 0 — ns
t6 CS# setup 5 — 5 — ns
t7 CS# hold 0 — 0 — ns
t8 TS# setup 8 — 8 — ns
t9 TS# hold 0 — 0 — ns
CLKOUT to TA#, TEA# driven
110 for REG[003Dh] bit0 = Ob 4 24 4 21 ns
for REG[003Dh] bit0 = 1b 4 23 4 21 ns
CLKOUT to TA#, TEA# low - 20 - 17 ns
t11 for REG[003Dh] bit0 = 0b
for REG[003Dh] bit0 = 1b — 19 — 17 ns
CLKOUT to TA#, TEA# high
112 for REG[003Dh] bit0 = Ob 6 20 5 7 ns
for REG[003Dh] bit0 = 1b 5 19 5 17 ns
Negative edge CLKOUT to TA#, TEA# tristate
13 for REG[003Dh] bit0 = Ob 4 24 4 21 ns
for REG[003Dh] bit0 = 1b 4 23 4 20 ns
17 D[0:15] setup to 15" CLKOUT after TS#=0 0 — 0 — ns
t18 CLKOUT to D[0:15] hold 0 — 0 — ns
t19 BURST# setup 7 — 7 — ns
t20 BURST# hold 0 — 0 — ns
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Note: TEA# has a mild pull-down resistance and is never driven low.
If ERR_ACKH# is used, an external pull-up resistor (typically 10K ohm) should be connected.

Figure 7-16: Direct/Indirect Freescale MPC555 Host Interface Read Timing (Non-burst Mode)

Note

1. For Indirect MPC555, the TSI1Z0 pin should be tied to “1” and TSIZ1 should be tied to “0” (16-bit host access
is mandatory). For byte access in this mode, refer to Section 21.9, “MPC555 Interface” on page 521 note 3.

2. The S1D13515/52D13515 does not support Big Endian configuration. The host processor must be configured
for Little Endian External Bus when connected to the S1D13515/S2D13515 using the MPC555 interface.
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Table 7-17: Direct/Indirect Freescale MPC555 Host Interface Read Timing (Non-burst Mode)

HIOVDD = 2.5V HIOVDD = 3.3V .
Symbol Parameter Vin Miax Vin NViax Units
fCLKOUT | Clock frequency — 25 — 25 MHz
t1 Clock period 40 — 40 — ns
t2 Clock pulse width high 20 — 20 — ns
t3 Clock pulse width low 20 — 20 — ns
t4 A[11:31], M/R#, RD/WR#, TSIZ[0:1] setup 7 — 7 — ns
t5 A[11:31], M/R#, RD/WR#, TSIZ[0:1] hold 0 — 0 — ns
t6 CS# setup 5 — 5 — ns
t7 CS# hold 0 — 0 — ns
t8 TS# setup 8 — 8 — ns
t9 TS# hold 0 — 0 — ns
CLKOUT to TA#, TEA# driven
110 for REG[003DH] bit 0 = Ob 4 24 4 21 ns
for REG[003Dh] bit 0 = 1b 4 23 4 21 ns
CLKOUT to TA#, TEA# low - 20 - 17 ns
t11 for REG[003Dh] bit 0 = Ob
for REG[003Dh] bit 0 = 1b — 19 — 17 ns
CLKOUT to TA#, TEA# high
112 for REG[003DH] bit 0 = Ob 6 20 5 7 ns
for REG[003Dh] bit 0 = 1b 5 19 5 17 ns
Negative edge CLKOUT to TA#, TEA# tristate
13 for REG[003DH] bit 0 = Ob 4 24 4 21 ns
for REG[003Dh] bit 0 = 1b 4 23 4 20 ns
CLKOUT to D[0:15] driven _ 5 o 5 o ns
t19 for REG[003Dh] hit 0 = Ob
for REG[003Dh] hit 0 = 1b 5 — 5 — ns
CLKOUT to D[0:15] valid
20 for REG[003DH] bit 0 = Ob - 20 - 7 ns
for REG[003Dh] hit 0 = 1b — 19 — 16 ns
CLKOUT to D[0:15] tristate
21 for R[EG[O]OSDh] bit 0 = Ob 5 25 5 23 ns
for REG[003Dh] bit 0 = 1b 5 24 5 22 ns
t22 BURST# setup 7 — 7 — ns
t23 BURST# hold 0 — 0 — ns
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7.4.6 Direct/Indirect Freescale MPC555 (Burst Mode)
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Note: TEA# has a mild pull-down resistance and is never driven low.

If ERR_ACK# is used, an external pull-up resistor (typically 10K ohm) should be connected.

Figure 7-17: Direct/Indirect Freescale MPC555 Host Interface Write Timing (Burst Mode)

Note

1. For Indirect MPC555, the TSIZ0 pin should be tied to “1” and TSIZ1 should be tied to “0” (16-bit host access
is mandatory). For byte access in this mode, refer to Section 21.9, “MPC555 Interface” on page 521 note 3.

2. The S1D13515/S2D13515 does not support Big Endian configuration. The host processor must be configured
for Little Endian External Bus when connected to the S1D13515/S2D13515 using the MPC555 interface.
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Table 7-18: Direct/Indirect Freescale MPC555 Host Interface Write Timing (Burst Mode)

HIOVDD = 2.5V HIOVDD = 3.3V .
Symbol Parameter Vin Miax Vin NViax Units
fCLKOUT | Clock frequency — 25 — 25 MHz
t1 Clock period 40 — 40 — ns
t2 Clock pulse width high 20 — 20 — ns
t3 Clock pulse width low 20 — 20 — ns
t4 A[11:31], M/R#, RD/WR#, TSIZ[0:1] setup 7 — 7 — ns
t5 A[11:31], M/R#, RD/WR#, TSIZ[0:1] hold 0 — 0 — ns
t6 CS# setup 5 — 5 — ns
t7 CS# hold 0 — 0 — ns
t8 TS# setup 8 — 8 — ns
t9 TS# hold 0 — 0 — ns
CLKOUT to TA#, TEA# driven
110 for REG[003DH] bit 0 = Ob 4 24 4 21 ns
for REG[003Dh] bit 0 = 1b 4 23 4 21 ns
CLKOUT to TA#, TEA# low . 20 . 17 ns
t11 for REG[003Dh] bit 0 = Ob
for REG[003Dh] bit 0 = 1b — 19 — 17 ns
CLKOUT to TA#, TEA# high
112 for REG[003DH] bit 0 = Ob 6 20 5 7 ns
for REG[003Dh] bit 0 = 1b 5 19 5 17 ns
Negative edge CLKOUT to TA#, TEA# tristate
13 for REG[003DH] bit 0 = Ob 4 24 4 21 ns
for REG[003Dh] hit 0 = 1b 4 23 4 20 ns
t18 CLKOUT to D[0:15] hold 0 — 0 — ns
t24 BURST# setup 7 — 7 — ns
t25 BURST# hold 0 — 0 — ns
t26 BDIP# setup 8 — 8 — ns
t27 BDIP# hold 0 — 0 — ns
t28 D[0:15] setup to CLKOUT 0 — 0 — ns
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Note: TEA# has a mild pull-down resistance and is never driven low.
If ERR_ACK# is used, an external pull-up resistor (typically 10K ohm) should be connected.

t21

Figure 7-18: Direct/Indirect Freescale MPC555 Host Interface Read Timing (Burst Mode)

Note

1. For Indirect MPC555, the TSIZO0 pin should be tied to “1” and TSIZ1 should be tied to “0” (16-bit host access
is mandatory). For byte access in this mode, refer to Section 21.9, “MPC555 Interface” on page 521 note 3.

2. The S1D13515/S2D13515 does not support Big Endian configuration. The host processor must be configured
for Little Endian External Bus when connected to the S1D13515/S2D13515 using the MPC555 interface.
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Table 7-19: Direct/Indirect Freescale MPC555 Host Interface Read Timing (Burst Mode)

HIOVDD = 2.5V HIOVDD = 3.3V .
Symbol Parameter Vin Miax Vin NViax Units
fCLKOUT | Clock frequency — 25 — 25 MHz
t1 Clock period 40 — 40 — ns
t2 Clock pulse width high 20 — 20 — ns
t3 Clock pulse width low 20 — 20 — ns
t4 A[11:31], M/R#, RD/WR#, TSIZ[0:1] setup 7 — 7 — ns
t5 A[11:31], M/R#, RD/WR#, TSIZ[0:1] hold 0 — 0 — ns
t6 CS# setup 5 — 5 — ns
t7 CS# hold 0 — 0 — ns
t8 TS# setup 8 — 8 — ns
t9 TS# hold 0 — 0 — ns
CLKOUT to TA#, TEA# driven
110 for REG[003DH] bit 0 = Ob 4 24 4 21 ns
for REG[003Dh] bit 0 = 1b 4 23 4 21 ns
CLKOUT to TA#, TEA# low - 20 - 17 ns
t11 for REG[003Dh] bit 0 = Ob
for REG[003Dh] bit 0 = 1b — 19 — 17 ns
CLKOUT to TA#, TEA# high
112 for REG[003DH] bit 0 = Ob 6 20 5 7 ns
for REG[003Dh] bit 0 = 1b 5 19 5 17 ns
Negative edge CLKOUT to TA#, TEA# tristate
13 for REG[003DH] bit 0 = Ob 4 24 4 21 ns
for REG[003Dh] bit 0 = 1b 4 23 4 20 ns
CLKOUT to D[0:15] driven _ 5 o 5 o ns
t19 for REG[003Dh] hit 0 = Ob
for REG[003Dh] hit 0 = 1b 5 — 5 — ns
CLKOUT to D[0:15] valid
20 for REG[003DH] bit 0 = Ob - 20 - 7 ns
for REG[003Dh] hit 0 = 1b — 19 — 16 ns
CLKOUT to D[0:15] tristate
21 for R[EG[O]OSDh] bit 0 = Ob 5 25 5 23 ns
for REG[003Dh] bit 0 = 1b 5 24 5 22 ns
t24 BURST# setup 7 — 7 — ns
t25 BURST# hold 0 — 0 — ns
t26 BDIP# setup 8 — 8 — ns
t27 BDIP# hold 0 — 0 — ns
CLKOUT to D[0:15] delay 5 o 5 o ns
t29 for REG[003Dh] bit 0 = Ob
for REG[003Dh] bit 0 = 1b 5 — 5 — ns
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7.4.7 Direct/Indirect TI TSM470 (Non-burst Mode)
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Note: ERR_ACK# has a mild pull-down resistance and is never driven low.
If ERR_ACK# is used, an external pull-up resistor (typically 10K ohm) should be connected.

Figure 7-19: Direct/Indirect TI TSM470 Host Interface Write Timing (Non-burst Mode)

Note
For Indirect TI TMS470, the UB# and LB# pins should be tied to “0’ (16-bit host access is mandatory). For byte
access in this mode, refer to Section 21.8, “Tl1 TMS470 Interface” on page 520, note 3.
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Table 7-20: Direct/Indirect TI TSM470 Host Interface Write Timing (Non-burst Mode)

HIOVDD = 2.5V HIOVDD = 3.3V .
Symbol Parameter Vin Miax Vin NViax Units
fEBI_CLK | Clock frequency — 25 — 25 MHz
t1 Clock period 40 — 40 — ns
t2 Clock pulse width high 20 — 20 — ns
t3 Clock pulse width low 20 — 20 — ns
t4 A[19:1], M/R#, UB#/LB# setup 7 — 7 — ns
t5 A[19:1], M/R#, UB#/LB# hold 0 — 0 — ns
t6 CS# setup 5 — 5 — ns
t7 CS# hold 0 — 0 — ns
t8 TS# setup 8 — 8 — ns
t9 TS# hold 0 — 0 — ns
EBI_CLK to TA#, ERR_ACK# driven
110 " for REG[003DN] bit 0 = Ob 4 24 4 22 ns
for REG[003Dh] bit 0 = 1b 4 23 4 21 ns
EBI_CLK to TA#, ERR_ACK# low . 20 . 17 ns
t11 for REG[003Dh] bit 0 = Ob
for REG[003Dh] bit 0 = 1b — 19 — 17 ns
EBI_CLK to TA#, ERR_ACK# high
112 for REG[003DH] bit 0 = Ob 6 20 5 7 ns
for REG[003Dh] bit 0 = 1b 5 19 5 17 ns
Negative edge EBI_CLK to TA#, ERR_ACK#
13 tristate _ 4 24 4 21 ns
for REG[003Dh] hit 0 = Ob
for REG[003Dh] hit 0 = 1b 4 23 4 20 ns
t17 D[15:0] setup to 15t EBI_CLK after TS#=0 0 — 0 — ns
t18 EBI_CLK to D[15:0] hold 0 — 0 — ns
t19 BURST# setup 7 — 7 — ns
t20 BURST# hold 0 — 0 — ns
t25 RD/WR# setup 7 — 7 — ns
t26 RD/WR# hold 0 — 0 — ns
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Note: ERR_ACK# has a mild pull-down resistance and is never driven low.
If ERR_ACK# is used, an external pull-up resistor (typically 10K ohm) should be connected.

Note

Figure 7-20: Direct/Indirect TI TSM470 Host Interface Read Timing (Non-burst Mode)

For Indirect TI TMS470, the UB# and LB# pins should be tied to “0’ (16-bit host access is mandatory). For byte
access in this mode, refer to Section 21.8, “Tl1 TMS470 Interface” on page 520, note 3.
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Table 7-21: Direct/Indirect TI TSM470 Host Interface Read Timing (Non-burst Mode)

HIOVDD = 2.5V HIOVDD = 3.3V .
Symbol Parameter Vin Miax Vin NViax Units
fEBI_CLK | Clock frequency — 25 — 25 MHz
t1 Clock period 40 — 40 — ns
t2 Clock pulse width high 20 — 20 — ns
t3 Clock pulse width low 20 — 20 — ns
t4 A[19:1], M/R#, UB#/LB# setup 7 — 7 — ns
t5 A[19:1], M/R#, UB#/LB# hold 0 — 0 — ns
t6 CS# setup 5 — 5 — ns
t7 CS# hold 0 — 0 — ns
t8 TS# setup 8 — 8 — ns
t9 TS# hold 0 — 0 — ns
EBI_CLK to TA#, ERR_ACK# driven
110 " for REG[003DN] bit 0 = Ob 4 24 4 22 ns
for REG[003Dh] bit 0 = 1b 4 23 4 21 ns
EBI_CLK to TA#, ERR_ACK# low . 20 . 17 ns
t11 for REG[003Dh] bit 0 = Ob
for REG[003Dh] bit 0 = 1b — 19 — 17 ns
EBI_CLK to TA#, ERR_ACK# high
112 for REG[003DH] bit 0 = Ob 6 20 5 7 ns
for REG[003Dh] bit 0 = 1b 5 19 5 17 ns
Negative edge EBI_CLK to TA#, ERR_ACK#
13 tristate _ 4 24 4 21 ns
for REG[003Dh] hit 0 = Ob
for REG[003Dh] hit 0 = 1b 4 23 4 20 ns
EBI_CLK to D[15:0] driven _ 4 o 4 o ns
t19 for REG[003Dh] hit 0 = Ob
for REG[003Dh] hit 0 = 1b 4 — 4 — ns
EBI_CLK to D[15:0] valid
20 T for RI[EG[O]OSDh] bit 0 = Ob - 20 - 7 ns
for REG[003Dh] bit 0 = 1b — 19 — 17 ns
EBI_CLK to D[15:0] tristate
21 for RI[EG[O]OSDh] bit 0 = Ob 4 25 4 23 ns
for REG[003Dh] bit 0 = 1b 4 24 4 22 ns
t22 BURST# setup 7 — 7 — ns
t23 BURST# hold 0 — 0 — ns
t25 OE# setup 10 — 10 — ns
t26 OE# hold 0 — 0 — ns
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7.4.8 Direct/Indirect TI TSM470 (Burst Mode)
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Note: ERR_ACK# has a mild pull-down resistance and is never driven low.
If ERR_ACK# is used, an external pull-up resistor (typically 10K ohm) should be connected.

Figure 7-21: Direct/Indirect TI TSM470 Host Interface Write Timing (Burst Mode)

Note
For Indirect TI TMS470, the UB# and LB# pins should be tied to “0” (16-bit host access is mandatory). For byte
access in this mode, refer to Section 21.8, “T1 TMS470 Interface” on page 520, note 3.
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Table 7-22: Direct/Indirect TI TSM470 Host Interface Write Timing (Burst Mode)

HIOVDD = 2.5V HIOVDD = 3.3V .
Symbol Parameter Vin Miax Vin NViax Units
fEBI_CLK | Clock frequency — 25 — 25 MHz
t1 Clock period 40 — 40 — ns
t2 Clock pulse width high 20 — 20 — ns
t3 Clock pulse width low 20 — 20 — ns
t4 A[19:1], M/R#, UB#/LB# setup 7 — 7 — ns
t5 A[19:1], M/R#, UB#/LB# hold 0 — 0 — ns
t6 CS# setup 5 — 5 — ns
t7 CS# hold 0 — 0 — ns
t8 TS# setup 8 — 8 — ns
t9 TS# hold 0 — 0 — ns
EBI_CLK to TA#, ERR_ACK# driven
110 " for REG[003DN] bit 0 = Ob 4 24 4 22 ns
for REG[003Dh] bit 0 = 1b 4 23 4 21 ns
EBI_CLK to TA#, ERR_ACK# low . 20 . 17 ns
t11 for REG[003Dh] bit 0 = Ob
for REG[003Dh] bit 0 = 1b — 19 — 17 ns
EBI_CLK to TA#, ERR_ACK# high
112 for REG[003DH] bit 0 i 6 20 5 7 ns
for REG[003Dh] bit 0 = 1b 5 19 5 17 ns
Negative edge EBI_CLK to TA#, ERR_ACK#
13 tristate _ 4 24 4 21 ns
for REG[003Dh] bit 0 = Ob
for REG[003Dh] hit 0 = 1b 4 23 4 20 ns
17 D[15:0] setup to EBI_CLK 0 — 0 — ns
t18 EBI_CLK to D[15:0] hold 0 — 0 — ns
t19 BURST# setup 7 — 7 — ns
t20 BURST# hold 0 — 0 — ns
t25 RD/WR# setup 7 — 7 — ns
t26 RD/WR# hold 0 — 0 — ns
t27 BDIP# setup 8 — 8 — ns
t28 BDIP# hold 0 — 0 — ns
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Note: ERR_ACK# has a mild pull-down resistance and is never driven low.
If ERR_ACK# is used, an external pull-up resistor (typically 10K ohm) should be connected.

Figure 7-22: Direct/Indirect TI TSM470 Host Interface Read Timing (Burst Mode)

Note
For Indirect TI TMS470, the UB# and LB# pins should be tied to “0’ (16-bit host access is mandatory). For byte
access in this mode, refer to Section 21.8, “Tl1 TMS470 Interface” on page 520, note 3.
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Table 7-23: Direct/Indirect TI TSM470 Host Interface Read Timing (Burst Mode)

HIOVDD = 2.5V HIOVDD = 3.3V .
Symbol Parameter Vin Miax Vin NViax Units
fEBI_CLK | Clock frequency — 25 — 25 MHz
t1 Clock period 40 — 40 — ns
t2 Clock pulse width high 20 — 20 — ns
t3 Clock pulse width low 20 — 20 — ns
t4 A[19:1], M/R#, UB#/LB# setup 7 — 7 — ns
t5 A[19:1], M/R#, UB#/LB# hold 0 — 0 — ns
t6 CS# setup 5 — 5 — ns
t7 CS# hold 0 — 0 — ns
t8 TS# setup 8 — 8 — ns
t9 TS# hold 0 — 0 — ns
EBI_CLK to TA#, ERR_ACK# driven
110 " for REG[003DN] bit 0 = Ob 4 24 4 22 ns
for REG[003Dh] bit 0 = 1b 4 23 4 21 ns
EBI_CLK to TA#, ERR_ACK# low . 20 . 17 ns
t11 for REG[003Dh] bit 0 = Ob
for REG[003Dh] bit 0 = 1b — 19 — 17 ns
EBI_CLK to TA#, ERR_ACK# high
112 for REG[003DH] bit 0 = Ob 6 20 5 7 ns
for REG[003Dh] bit 0 = 1b 5 19 5 17 ns
Negative edge EBI_CLK to TA#, ERR_ACK#
13 tristate _ 4 24 4 21 ns
for REG[003Dh] hit 0 = Ob
for REG[003Dh] hit 0 = 1b 4 23 4 20 ns
EBI_CLK to D[15:0] driven _ 4 o 4 o ns
t19 for REG[003Dh] hit 0 = Ob
for REG[003Dh] hit 0 = 1b 4 — 4 — ns
EBI_CLK to D[15:0] valid
20 T for RI[EG[O]OSDh] bit 0 = Ob - 20 - 7 ns
for REG[003Dh] bit 0 = 1b — 19 — 17 ns
EBI_CLK to D[15:0] tristate
21 for RI[EG[O]OSDh] bit 0 = Ob 4 25 4 23 ns
for REG[003Dh] bit 0 = 1b 4 24 4 22 ns
t22 BURST# setup 7 — 7 — ns
t23 BURST# hold 0 — 0 — ns
t25 OE# setup 10 — 10 — ns
t26 OE# hold 0 — 0 — ns
t27 BDIP# setup 8 — 8 — ns
t28 BDIP# hold 0 — 0 — ns
EBI_CLK to D[15:0] delay 4 o 4 o ns
t29 for REG[003Dh] bit 0 = Ob
for REG[003Dh] bit 0 = 1b 4 — 4 — ns
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7.4.9 Direct/Indirect NEC V850 Type 1

Lt 28
< >4« 1st
cLkout M%%Wuﬁ whuhwS
< 5,
A[20:0] il
M/R# //
UBEN#/LBEN# ;
<6 v
cst //
24| 18 25
<> —»
RIW# ‘ //
t9
<“-»_
DSTB#
t10 113 12
| % e 1 |
WAIT# Hi-Z // . Hi-z
| L/
118
»‘ PAEY < »
AD[15:0] - HIZ | // Valid | Hi-Z

Figure 7-23: Direct/Indirect NEC V850 Type 1 Host Interface Write Timing

Note

For Indirect NECV850 Type #1 8-bit, the UBEN# and LBEN# pins are not used.

For Indirect NECV850 Type #1 16-bit, the UBEN# and LBEN# pins should be tied to logic 0. For byte access in
this mode, refer to Section 21.4, “NEC V850 Typel Interface” on page 516, note 2.
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Table 7-24: Direct/Indirect NEC V850 Type 1 Host Interface Write Timing

HIOVDD = 2.5V HIOVDD = 3.3V .
Symbol Parameter Vin Miax Vin NViax Units
fCLKOUT | Clock frequency — 20 — 20 MHz
t1 Clock period 50 — 50 — ns
t2 Clock pulse width high 25 — 25 — ns
t3 Clock pulse width low 25 — 25 — ns
t4 A[20:0], M/R#, UBEN#/LBEN# setup 10 — 10 — ns
t5 A[20:0], M/R#, UBEN#/LBEN# hold 0 — 0 — ns
t6 CS# setup 10 — 10 — ns
t7 CS# hold 0 — 0 — ns
t8 DSTB# setup 11 — 11 — ns
t9 DSTB# hold -8 — -8 — ns
DSTB# falling edge to WAIT# driven
110 for IgEGg[]OOSDh] bit 0 = Ob 6 28 6 25 ns
for REG[003Dh] bit 0 = 1b 5 27 5 24 ns
CLKOUT to WAIT# high
11 for REG[003DH] bit 0 = Ob - 20 - 7 ns
for REG[003Dh] bit 0 = 1b — 19 — 17 ns
DSTB# rising edge to WAIT# tristate
112 for REG[003DH] bit 0 = Ob 2 19 2 19 ns
for REG[003Dh] bit 0 = 1b 2 19 2 19 ns
CLKOUT to WAIT# low _ 4 . 4 . ns
t13 for REG[003Dh] bit 0 = Ob
for REG[003Dh] hit 0 = 1b 4 — 4 — ns
t17 AD[15:0] write data setup to 15' CLKOUT 0 — 0 — ns
t18 DSTB# rising edge to AD[15:0] hold 0 — 0 — ns
t24 R/W# setup 10 — 10 — ns
t25 R/W# hold 0 — 0 — ns

Note

1. When the CLKOUT period (t1) is short, the V850 may sample an invalid WAIT# status because of the t10
timing. To allow the V850 to sample the WAIT# status correctly, a programmable wait must be inserted. The
programmable wait is controlled by the V850 Data Wait Control Register (DWC). For details on V850
registers, refer to the V850 specification.

2. When the S1D13515/S2D13515 completes a write, WAIT# is driven high and then asserted low 1 CLKOUT
later. This means that WAIT# is only high for a 1 CLKOUT period. To sample WAIT# high correctly, the
V850 Data Wait Control Register (DWC) must be set appropriately. For details on V850 registers, refer to the
V850 specification.
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Figure 7-24: Direct/Indirect NEC V850 Type 1 Host Interface Read Timing

Note

For Indirect NECV850 Type #1 8-bit, the UBEN# and LBEN# pins are not used.

For Indirect NECV850 Type #1 16-bit, the UBEN# and LBEN# pins should be tied to logic 0. For byte access in
this mode, refer to Section 21.4, “NEC V850 Typel Interface” on page 516, note 2.
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Table 7-25: Direct/Indirect NEC V850 Type 1 Host Interface Read Timing
HIOVDD = 2.5V HIOVDD = 3.3V .
Symbol Parameter Vin Miax Vin NViax Units
fCLKOUT | Clock frequency — 20 — 20 MHz
t1 Clock period 50 — 50 — ns
t2 Clock pulse width high 25 — 25 — ns
t3 Clock pulse width low 25 — 25 — ns
t4 A[20:0], M/R#, UBEN#/LBEN# setup 10 — 10 — ns
t5 A[20:0], M/R#, UBEN#/LBEN# hold 0 — 0 — ns
t6 CS# setup 10 — 10 — ns
t7 CS# hold 0 — 0 — ns
t8 DSTB# setup 11 — 11 — ns
t9 DSTB# hold -8 — -8 — ns
DSTB# falling edge to WAIT# driven
110 for IgEGg[]OOSDh] bit 0 = Ob 6 28 6 25 ns
for REG[003Dh] bit 0 = 1b 5 27 5 24 ns
CLKOUT to WAIT# high
11 for REG[003DH] bit 0 = Ob - 20 - 7 ns
for REG[003Dh] bit 0 = 1b — 19 — 17 ns
DSTB# rising edge to WAIT# tristate
112 for REG[003DH] bit 0 = Ob 2 19 2 19 ns
for REG[003Dh] bit 0 = 1b 2 19 2 19 ns
CLKOUT to WAIT#low 4 _ 4 _ ns
t13 for REG[003Dh] bit 0 = Ob
for REG[003Dh] bit 0 = 1b 4 — 4 — ns
Negative edge CLKOUT to_AD[15:0] driven 5 . 2 . ns
t19 for REG[003Dh] hit 0 = Ob
for REG[003Dh] bit 0 = 1b 2 — 2 — ns
CLKOUT to AD[15:0] valid
20 for REG[003Dh] bit 0 = Ob - 20 - 7 ns
for REG[003Dh] hit 0 = 1b — 19 — 16 ns
Negative edge CLKOUT to AD[15:0] tristate
21 ° for??EG[Ooth] bit 0 [: Ob] 2 22 2 19 ns
for REG[003Dh] bit 0 = 1b 2 21 2 18 ns
t24 R/W# setup 10 — 10 — ns
t25 R/W# hold 0 — 0 — ns

Note

1. When the CLKOUT period (t1) is short, the V850 may sample an invalid WAIT# status because of the t10
timing. To allow the V850 to sample the WAIT# status correctly, a programmable wait must be inserted. The
programmable wait is controlled by the V850 Data Wait Control Register (DWC). For details on V850

registers, refer to the V850 specification.

2. When read data is ready, WAIT# is driven high and then asserted low 1 CLKOUT later. This means that
WAIT# is only high for a 1 CLKOUT period. To sample WAIT# high correctly, the V850 Data Wait Control
Register (DWC) must be set appropriately. For details on V850 registers, refer to the V850 specification.
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7.4.10 Direct/Indirect NEC V850 Type 2
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Figure 7-25: Direct/Indirect NEC V850 Type 2 Host Interface Write Timing

Note

For Indirect NEC V850 Type #2 8-bit, the WRH# is not used.

For Indirect NEC V850 Type #2 16-bit, the WRH# and WRL# pins should be driven in unison (16-bit host write
access is mandatory). For byte access in this mode, refer to Section 21.5, “NEC V850 Type2 Interface” on page
517, note 2.
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Table 7-26: Direct/Indirect NEC V850 Type 2 Host Interface Write Timing

HIOVDD = 2.5V HIOVDD = 3.3V .
Symbol Parameter Vin Miax Vin NViax Units
fCLKOUT | Clock frequency — 20 — 20 MHz
t1 Clock period 50 — 50 — ns
t2 Clock pulse width high 25 — 25 — ns
t3 Clock pulse width low 25 — 25 — ns
t4 A[20:0], M/R# setup 10 — 10 — ns
t5 A[20:0], M/R# hold 0 — 0 — ns
t6 CS# setup 10 — 10 — ns
t7 CS# hold 0 — 0 — ns
t8 WRLH#/WRH# setup 8 — 8 — ns
t9 WRL#WRH# hold -8 — -8 — ns
WRL#/WRH# falling edge to WAIT# driven
110 for REG[O%SD%] bit 0 = Ob 6 24 6 21 ns
for REG[003Dh] bit 0 = 1b 5 23 5 20 ns
CLKOUT to WAIT# high
11 for REG[003DH] bit 0 = Ob - 20 - 17 ns
for REG[003Dh] bit 0 = 1b — 19 — 17 ns
WRL#/WRH# rising edge to WAIT# tristate
112 for REG[003DH] bit 0 = Ob 2 16 2 15 ns
for REG[003Dh] bit 0 = 1b 2 16 2 15 ns
CLKOUT to WAIT# low _ 4 . 4 . ns
t13 for REG[003Dh] bit 0 = Ob
for REG[003Dh] hit 0 = 1b 4 — 4 — ns
t17 AD[15:0] write data setup to 15' CLKOUT 0 — 0 — ns
t18 WRL#/WRH# rising edge to AD[15:0] hold 0 — 0 — ns

Note

1. When the CLKOUT period (t1) is short, the V850 may sample an invalid WAIT# status because of the t10
timing. To allow the V850 to sample the WAIT# status correctly, a programmable wait must be inserted. The
programmable wait is controlled by the V850 Data Wait Control Register (DWC). For details on V850
registers, refer to the V850 specification.

2. When the S1D13515/S2D13515 completes a write, WAIT# is driven high and then asserted low 1 CLKOUT
later. This means that WAIT# is only high for a 1 CLKOUT period. To sample WAIT# high correctly, the
V850 Data Wait Control Register (DWC) must be set appropriately. For details on V850 registers, refer to the
V850 specification.
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Figure 7-26: Direct/Indirect NEC V850 Type 2 Host Interface Read Timing

Note

For Indirect NEC V850 Type #2 8-bit, the WRH# is not used.

For Indirect NEC V850 Type #2 16-bit, the WRH# and WRL# pins should be driven in unison (16-bit host write
access is mandatory). For byte access in this mode, refer to Section 21.5, “NEC V850 Type2 Interface” on page
517, note 2.
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Table 7-27: Direct/Indirect NEC V850 Type 2 Host Interface Read Timing
HIOVDD = 2.5V HIOVDD = 3.3V .
Symbol Parameter Vin Miax Vin NViax Units
fCLKOUT | Clock frequency — 20 — 20 MHz
t1 Clock period 50 — 50 — ns
t2 Clock pulse width high 25 — 25 — ns
t3 Clock pulse width low 25 — 25 — ns
t4 A[20:0], M/R# setup 10 — 10 — ns
t5 A[20:0], M/R# hold 0 — 0 — ns
t6 CS# setup 10 — 10 — ns
t7 CS# hold 0 — 0 — ns
t8 RD# setup 11 — 11 — ns
t9 RD# hold -8 — -8 — ns
RD# falling edge to WAIT# driven
110 for REG[003DH] bit 0 = Ob 8 28 ! 25 ns
for REG[003Dh] bit 0 = 1b 7 27 7 24 ns
CLKOUT to WAIT# high
11 for REG[003DH] bit 0 = Ob - 20 - 7 ns
for REG[003Dh] bit 0 = 1b — 19 — 17 ns
RD# rising edge to WAIT# tristate
112 for REG[003DH] bit 0 = Ob 4 19 4 19 ns
for REG[003Dh] bit 0 = 1b 4 19 4 19 ns
CLKOUT to WAIT# low 4 _ 4 _ ns
t13 for REG[003Dh] bit 0 = Ob
for REG[003Dh] bit 0 = 1b 4 — 4 — ns
Negative edge CLKOUT to AD[15:0] driven 5 . 2 . ns
t19 for REG[003Dh] hit 0 = Ob
for REG[003Dh] bit 0 = 1b 2 — 2 — ns
CLKOUT to AD[15:0] valid
20 for REG[003Dh] bit 0 = Ob - 20 - 7 ns
for REG[003Dh] hit 0 = 1b — 19 — 16 ns
Negative edge CLKOUT to AD[15:0] tristate
21 for REG[003Dh] bit 0 = Ob 2 22 2 19 ns
for REG[003Dh] bit 0 = 1b 2 21 2 18 ns
Note

1. When the CLKOUT period (t1) is short, the V850 may sample an invalid WAIT# status because of the t10
timing. To allow the V850 to sample the WAIT# status correctly, a programmable wait must be inserted. The

programmable wait is controlled by the V850 Data Wait Control Register (DWC). For details on V850

registers, refer to the V850 specification.
2. When read data is ready, WAIT# is driven high and then asserted low 1 CLKOUT later. This means that

WAIT# is only high for a 1 CLKOUT period. To sample WAIT# high correctly, the V850 Data Wait Control

Register (DWC) must be set appropriately. For details on V850 registers, refer to the V850 specification.
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7.5 Serial Host Bus Interface Timing

7.5.1 SPI

The SPI host module requires a valid clock selection before the interface can operate. The SP1 host module clock
selection is determined by a combination of SPICLKEN (AB5) pin and REG[0061h] bits 2 and 0.
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Figure 7-27: SPI Host Interface Timing
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Table 7-28: SPI Host Interface Timing

HIOVDD = 2.5V HIOVDD = 3.3V

Symbol Parameter Vin Miax Vin NViax Units
fHSCK HSCK Clock frequency — 10 — 10 MHz
tHSCK | HSCK Clock period (Note 2) 100 — 100 — ns
tHSDIS |HSDI data setup time 3 — 3 — ns
tHSDIH | HSDI data hold time 3 — 3 — ns

HSDO data hold time . 5 . 5 . ns
tHSDOH for REG[003Dh] bit 0 = Ob
for REG[003Dh] bit 0 = 1b 5 — 5 — ns
t1 HSCS# falling edge to HSCK falling edge 5 — 5 — ns
t2 HSCK rising edge to HSCS# rising edge 2 — 2 — (Cl\llcljiil)
HSCS# rising edge to HSDO tristate
3 for REG[003DH] bit 0 = Ob 3 11 3 10 ns
for REG[003Dh] bit 0 = 1b 3 11 3 10 ns
t4 HSCS# rising edge to HSCS# falling edge 1 — 1 — tHSCK
HSCS# falling edge to HSDO driven
5 for REG[003Dh] bit 0 = Ob 6 19 6 16 ns
for REG[003Dh] bit 0 = 1b 5 18 5 16 ns

1. CIkSPI = SPI control module clock period
2. The user must select a HSCK (Serial Clock) frequency, CIkSPI (SPI control module clock) frequency and
System Clock frequency that meet the following equation.
For synchronous register access:
8 HSCK cycles > X + 7 CIkSPI cycles + 5 System Clock cycles
where X is:
0 if the DMA Controller is not running AND C33 processor is not running;
16 system clocks if the DMA Controller is transferring data AND [the C33 processor is not running OR the C33
processing is running but the Instruction Cache is disabled];
64 system clocks if the C33 processor is running with the Instruction Cache enabled.
For asynchronous register access:
8 HSCK cycles > 7 CIKSPI cycles + 91ns
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7.5.2 12C

The 12C host module requires a valid clock selection before the interface can operate. The 12C host module clock
selection is determined by a combination of I2CCLKEN (AB5) pin and REG[0063h] bits 2 and 0.

t2
o ] 1 3
RUAN P t11
3 8 .

- —1H AT

t1

Figure 7-28: 12C Host Interface Timing

Table 7-29: 12C Host Interface Timing

Symbol Parameter H.|OVDD =25V H.|OVDD =33V Units
Min Max Min Max
t1 SCL Frequency — 400 — 400 KHz
2 Bus l_:ree time between a STOP and START 13 o 13 o us
condition

t3 Hold time for a START Condition 0.6 — 0.6 — Us
t4 SCL Low Width 1.3 — 1.3 — Us
t5 SCL High Width 0.6 — 0.6 — Us
t6 Setup time for a repeated START Condition 0.6 — 0.6 — Us
t7 SDA setup time from SCL Rising 100 — 100 — ns
t8 SDA hold time to SCL Falling 0 — 0 — Us
t9 Rise Time of both SCL and SDA — 300 — 300 ns
t10 Fall Time of both SCL and SDA — 300 — 300 ns
t11 Setup time for a STOP Condition 0.6 — 0.6 — Us

The user must select a CIkI2C (I12C control module clock) frequency and System Clock frequency that meet the
following equation.
For synchronous register access:
8 SCL cycles > X + 17 CIkI2C cycles + 5 System Clock cycles
where X is:
0 if the DMA Controller is not running AND C33 processor is not running;
16 system clocks if the DMA Controller is transferring data AND [the C33 processor is not running OR the C33
processing is running but the Instruction Cache is disabled];
64 system clocks if the C33 processor is running with the Instruction Cache enabled.
For asynchronous register access:
8 SCL cycles > 17 CIkl2C cycles + 91ns
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7.6 Panel Interface Timing

Note

For XGA 1024x768 panel support, only single panel, single window with no virtual width function is supported
(i.e. Blend Mode 0 with MAIN window only (AUX and OSD windows disabled) and Main Virtual Width,
REG[0954h] ~ REG[0955h] is same as the Main Width, REG[0950h] REG[0951h]).

Any additional accesses to DRAM could potentially result in internal bandwidth limitations and must be evaluated
on a case-by-case situation to ensure bandwidth throughput availability. The following table contains recommend-
ed values for XGA panel support.

Table 7-30: Recommended Settings for XGA Support

DRAMCLK | PCLK HT \a Frame Rate
(MHz) (MHz) (REG[4020h] ~ REG[4021h]) | (REG[402Ah] ~ REG[402Bh]) (Hz)
100 60 1280 774 60
100 50 1056 774 60
100 65 1402 774 60
7.6.1 Generic TFT Panel Timing
y HT
HDPS
HPS |HPW
Y
2
£ 2y
N
v >¥1
HDP
'_
>
[a
@]
>
Figure 7-29: Generic TFT Panel Timing
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Table 7-31: Generic TFT Panel Timing for LCD1

Symbol Description Derived From Units
HT Horizontal Total (HSYNC period) (REG[4002h] bits 11-0) + 1
HDP Horizontal Display Period ((REG[4004h] bits 10-0) + 1) x 2
HDPS Horizontal Display Period Start Position (REG[4006h] bits 11-0) + 1 Tp
HPW Horizontal Pulse (HSYNC) Width (REG[4008h] bits 8-0) + 1
HPS Horizontal Pulse (HSYNC) Start Position REG[400Ah] bits 11-0
i Vertical Total (VSYNC period) (REG|400Ch] bits 11-0) + 1
VDP Vertical Display Period (REG[400Eh] bits 11-0) + 1
VDPS Vertical Display Period Start Position REG[4010h] bits 11-0 Lines
VPW Vertical Pulse (VSYNC) Width (REG[4012h] bits 4-0) + 1
VPS Vertical Pulse (VSYNC) Start Position REG[4014h] bits 11-0

1. Tpisthe period of the pixel clock (1 /Fp) for LCD1. The frequency of the pixel clock (Fp) for LCD1 is determined

by REG[003Ch] bit 2, REG[003ENh] bits 7-4, and REG[0030h].
2. The following formulas must be valid for all panel timings:
HPS + HDPS + HDP < HT
VDPS + VDP < VT

Table 7-32: Generic TFT Panel Timing for LCD2

Symbol Description Derived From Units
HT Horizontal Total (HSYNC period) (REG[4020h] bits 11-0) + 1
HDP Horizontal Display Period ((REG[4022h] bits 10-0) + 1) x 2
HDPS Horizontal Display Period Start Position (REG[4024h] bits 11-0) + 1 Tp
HPW Horizontal Pulse (HSYNC) Width (REG[4026h] bits 8-0) + 1
HPS Horizontal Pulse (HSYNC) Start Position REG[4028h] bits 11-0
T Vertical Total (VSYNC period) (REG[402AN] bits 11-0) + 1
VDP Vertical Display Period (REG[402Ch] bits 11-0) + 1
VDPS Vertical Display Period Start Position REG[402Eh] bits 11-0 Lines
VPW Vertical Pulse (VSYNC) Width (REG[4030h] bits 4-0) + 1
VPS Vertical Pulse (VSYNC) Start Position REG[4032h] bits 11-0

1. Tpis the period of the pixel clock (1 / Fp) for LCD2. The frequency of the pixel clock (Fp) for LCD2 is determined

by REG[003Ch] bit 2, REG[003Eh] bits 7-4, and REG[0031h].
2. The following formulas must be valid for all panel timings:
HPS + HDPS + HDP < HT
VDPS + VDP < VT

94

EPSON

Hardware Functional Specification Rev. 1.7



S1D13515/S2D13515 Chapter 7 A.C. Characteristics

Generic RGB Type Interface Panel Horizontal Timing
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Figure 7-30: Generic RGB Type Interface Panel Horizontal Timing
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Table 7-33: Generic RGB Type Interface Panel Horizontal Timing for LCD1 (FP110%*)

Symbol Parameter Min Typ Max Units
t1 VSYNC falling edge to HSYNC falling edge — HPS — Tp (Note 1)
t2 Horizontal total period — HT — Tp
t3 HSYNC pulse width — HPW — Tp
t4 HSYNC falling edge to DRDY active — HDPS — Tp
t5 Horizontal display period — HDP — Tp
6 DE falling edge to HSYNC falling edge — Note 2 — Tp
t7 HSYNC setup time to PCLK falling edge 0.5Tp 0.5 — Tp
t8 DE setup to PCLK falling edge 0.5Tp 0.5 — Tp
Tp PCLK period 15.625 — — ns
t10 PCLK pulse width high 0.5Tp - 1.5ns — 0.5Tp Tp
t11 PCLK pulse width low 0.5Tp — 0.5Tp+1.5ns Tp
t12 DE hold from PCLK falling edge 0.5Tp - 5ns 0.5 — Tp
t13 Data setup to PCLK falling edge 0.5Tp - 2ns 0.5 — Tp
t14 Data hold from PCLK falling edge 0.5Tp - 5ns 0.5 — Tp
t15 HSYNC hold time from PCLK falling edge 0.5Tp - 3ns 0.5 — Tp

Table 7-34: Generic RGB Type Interface Panel Horizontal Timing for LCD2 (FP210%*)

Symbol Parameter Min Typ Max Units
t1 VSYNC falling edge to HSYNC falling edge — HPS — Tp (Note 1)
t2 Horizontal total period — HT — Tp
t3 HSYNC pulse width — HPW — Tp
t4 HSYNC falling edge to DRDY active — HDPS — Tp
t5 Horizontal display period — HDP — Tp
6 DE falling edge to HSYNC falling edge — Note 2 — Tp
t7 HSYNC setup time to PCLK falling edge 0.5Tp - 2ns 0.5 — Tp
t8 DE setup to PCLK falling edge 0.5Tp - 2ns 0.5 — Tp
Tp PCLK period 13.89 — — ns

t10 PCLK pulse width high 0.5Tp - 0.5ns — 0.5Tp Tp

t11 PCLK pulse width low 0.5Tp — 0.5Tp+0.5ns Tp

t12 DE hold from PCLK falling edge 0.5Tp - 2ns 0.5 — Tp

t13 Data setup to PCLK falling edge 0.5Tp - 2ns 0.5 — Tp

t14 Data hold from PCLK falling edge 0.5Tp - 2ns 0.5 — Tp

t15 HSYNC hold time from PCLK falling edge 0.5Tp - 1ns 0.5 — Tp
1. Tp = pixel clock period

2. tétyp =t2-t4-1t5
3. The Generic TFT timing diagrams assume the following polarity of signals:
VSYNC Pulse Polarity bit is active low.
HSYNC Pulse Polarity bit is active low.
PCLK Polarity is programmed so that all panel interface signals change at the falling edge of PCLK.
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Generic RGB Type Interface Panel Vertical Timing
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Figure 7-31: Generic RGB Type Interface Panel Vertical timing

Table 7-35: Generic RGB Type Interface Panel Vertical Timing for LCD1 (FP110%)

Symbol Parameter Min Typ Max Units
t Vertical total period — VT — Lines
2 VSYNC pulse width — VPW — Lines
t3 Vertical display start position (Note 1) — Note 2 — Lines
t4 Vertical display period — VDP — Lines
t5 VSYNC setup to PCLK falling edge 0.5Tp - 1ns 0.5 — Tp
t6 VSYNC hold from PCLK falling edge 0.5Tp - 3ns 0.5 — Tp

Table 7-36: Generic RGB Type Interface Panel Vertical Timing for LCD2 (FP210%)

Symbol Parameter Min Typ Max Units
t Vertical total period — VT — Lines
2 VSYNC pulse width — VPW — Lines
t3 Vertical display start position (Note 1) — Note 2 — Lines
t4 Vertical display period — VDP — Lines
t5 VSYNC setup to PCLK falling edge 0.5Tp - 2ns 0.5 — Tp
t6 VSYNC hold from PCLK falling edge 0.5Tp - 1ns 0.5 — Tp

1. t3is measured from the first HSYNC pulse after the start of the frame to the first HSYNC pulse when RGB Data
is valid.
2. t3typ =VDPS-VPS

Hardware Functional Specification Rev. 1.7 EPSON 97



Chapter 7 A.C. Characteristics

S1D13515/S2D13515

7.6.2 ND-TFD 8-Bit Serial Interface Timing
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PHA: Serial Clock Phase (REG[4016h] bit 1 for LCD1, REG[4034h] bit 1 for LCD2)
POL: Serial Clock Polarity (REG[4016h] bit O for LCD1, REG[4034h] bit O for LCD2)

Figure 7-32: ND-TFD 8-Bit Serial Interface Timing
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Table 7-37: ND-TFD 8-Bit Serial Interface Timing for LCD1(FP110%*)

Symbol Parameter Min Typ Max Units
t1 SCS/SDAO setup time 1.5Ts - 3ns 15 — Ts (Note 1)
t2 Data setup time 0.5Ts - 3ns 0.5 — Ts
t3 Data hold time 0.5Ts - 2ns 0.5 — Ts
t4 Serial clock pulse width low (high) 0.5Ts - 3ns 0.5 0.5Ts + 3ns Ts
t5 Serial clock pulse width high (low) 0.5Ts - 3ns 0.5 0.5Ts + 3ns Ts
t6 Serial clock period — 1 — Ts
t7 SCS/SDAO hold time 1.5Ts -2ns 15 — Ts
t8 Chip select de-assert to reassert — Note 2 — Ts
Table 7-38: ND-TFD 8-Bit Serial Interface Timing for LCD2(FP210%*)
Symbol Parameter Min Typ Max Units
t1 SCS/SDAO setup time 1.5Ts - 2ns 15 — Ts (Note 1)
t2 Data setup time 0.5Ts - 1ns 0.5 — Ts
t3 Data hold time 0.5Ts 0.5 — Ts
t4 Serial clock pulse width low (high) 0.5Ts - 1ns 0.5 0.5Ts + 1ns Ts
t5 Serial clock pulse width high (low) 0.5Ts - 1ns 0.5 0.5Ts + 1ns Ts
t6 Serial clock period — 1 — Ts
t7 SCS/SDAO hold time 1.5Ts 15 — Ts
t8 Chip select de-assert to reassert — Note 2 — Ts
1. Ts = Serial clock period

2. This result is software dependent, based on host register access latency.
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7.6.3 ND-TFD 9-Bit Serial Interface Timing
LCD Command/Parameter Transfer t8
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PHA: Serial Clock Phase (REG[4016h] bit 1 for LCD1, REG[4034h] bit 1 for LCD2)
POL: Serial Clock Polarity (REG[4016h] bit O for LCD1, REG[4034h] bit O for LCD2)

Figure 7-33: ND-TFD 9-Bit Serial Interface Timing
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Table 7-39: ND-TFD 9-Bit Serial Interface Timing for LCD1 (FP110%*)

Symbol Parameter Min Typ Max Units
t1 Chip select setup time 1.5Ts - 3ns 15 — Ts (Note 1)
t2 Data setup time 0.5Ts - 3ns 0.5 — Ts
t3 Data hold time 0.5Ts - 2ns 0.5 — Ts
t4 Serial clock pulse width low (high) 0.5Ts - 3ns 0.5 0.5Ts + 3ns Ts
t5 Serial clock pulse width high (low) 0.5Ts - 3ns 0.5 0.5Ts + 3ns Ts
t6 Serial clock period — 1 — Ts
t7 Chip select hold time 1.5Ts - 2ns 15 — Ts
t8 Chip select de-assert to reassert — Note 2 — Ts
Table 7-40: ND-TFD 9-Bit Serial Interface Timing for LCD1 (FP210%*)
Symbol Parameter Min Typ Max Units

t1 Chip select setup time 1.5Ts - 2ns 15 — Ts (Note 1)
t2 Data setup time 0.5Ts - 1ns 0.5 — Ts
t3 Data hold time 0.5Ts 0.5 — Ts
t4 Serial clock pulse width low (high) 0.5Ts - 1ns 0.5 0.5Ts + 1ns Ts
t5 Serial clock pulse width high (low) 0.5Ts - 1ns 0.5 0.5Ts + 1ns Ts
t6 Serial clock period — 1 — Ts
t7 Chip select hold time 1.5Ts 15 — Ts
t8 Chip select de-assert to reassert — Note 2 — Ts

1. Ts = Serial clock period

2. This result is software dependent, based on host register access latency.
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7.6.4 a-Si TFT Serial Interface Timing

SCS

(LCD1=FP1I011,FP11010)
LCD2=FP21018)

t7

Note: The a-Si interface is affected by REG[4016h] / REG[4034h] bits 4 and 1-0.
For these AC timings, REG[4016h] / REG[4034h] bit 4 = 1b and REG[4016h] / REG[4034h] bits 1-0 = 00b.
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Figure 7-34: a-Si TFT Serial Interface Timing

Table 7-41: a-Si TFT Serial Interface Timing for LCD1 (FP110%*)

Symbol Parameter Min Typ Max Units
t1 Data Setup Time 0.5Ts - 3ns 0.5 — Ts (Note 1)
t2 Data Hold Time 0.5Ts - 2ns 0.5 — Ts
t3 Serial clock plus low period 0.5Ts - 3ns 0.5 0.5Ts + 3ns Ts
t4 Serial clock pulse high period 0.5Ts - 3ns 0.5 0.5Ts + 3ns Ts
t5 Serial clock period — 1 — Ts
t6 Chip select hold time 1.5Ts - 2ns 15 — Ts
t7 Chip select de-assert to reassert — Note 2 — Ts
t8 SCK rising edge to SCS (strobe) falling edge — 0.5 0.5Ts + 3ns Ts
Table 7-42: a-Si TFT Serial Interface Timing for LCD1 (FP210%*)
Symbol Parameter Min Typ Max Units
t1 Data Setup Time 0.5Ts - 1ns 0.5 — Ts (Note 1)
t2 Data Hold Time 0.5Ts 0.5 — Ts
t3 Serial clock plus low period 0.5Ts - 1ns 0.5 0.5Ts + 1ns Ts
t4 Serial clock pulse high period 0.5Ts - 1ns 0.5 0.5Ts + 1ns Ts
t5 Serial clock period — 1 — Ts
t6 Chip select hold time 1.5Ts 15 — Ts
t7 Chip select de-assert to reassert — Note 2 — Ts
t8 SCK rising edge to SCS (strobe) falling edge — 0.5 0.5Ts + 2ns Ts
1. Ts = Serial clock period

2. This setting depends on software.
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7.6.5 UWIRE Serial Interface Timing

t8
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11
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Note: The uWIRE interface is affected by REG[4016h] / REG[4034h] bits 4 and 1-0.
For these AC timings, REG[4016h] / REG[4034h] bit 4 = Ob and REG[4016h] / REG[4034h] bits 1-0 = 10b.

Figure 7-35: uWIRE Serial Interface Timing

Table 7-43: uWIRE Serial Interface Timing for LCD1 (FP110%)

Symbol Parameter Min Typ Max Units
t1 Chip select setup time 1.5Ts - 3ns 15 — Ts (Note 1)
t2 Serial clock Period — 1 — Ts
t3 Serial clock pulse width low 0.5Ts - 3ns 0.5 0.5Ts + 3ns Ts
t4 Serial clock pulse width high 0.5Ts - 3ns 0.5 0.5Ts + 3ns Ts
t5 Data setup time 0.5Ts - 3ns 0.5 — Ts
t6 Data hold time 0.5Ts -2ns 0.5 — Ts
t7 Chip select hold time 1.5Ts - 2ns 15 — Ts
t8 Chip select de-assert to reassert — Note 2 — Ts
Table 7-44: uWIRE Serial Interface Timing for LCD2 (FP210%)
Symbol Parameter Min Typ Max Units
t1 Chip select setup time 1.5Ts - 2ns 15 — Ts (Note 1)
t2 Serial clock Period — 1 — Ts
t3 Serial clock pulse width low 0.5Ts - 1ns 0.5 0.5Ts + 1ns Ts
t4 Serial clock pulse width high 0.5Ts - 1ns 0.5 0.5Ts + 1ns Ts
t5 Data setup time 0.5Ts - 1ns 0.5 — Ts
t6 Data hold time 0.5Ts 0.5 — Ts
t7 Chip select hold time 1.5Ts 15 — Ts
t8 Chip select de-assert to reassert — Note 2 — Ts
1. Ts = Serial clock period
2. This setting depends on software
Hardware Functional Specification Rev. 1.7 EPSON 103




Chapter 7 A.C. Characteristics

S1D13515/S2D13515

7.6.6 24-Bit Serial Interface Timing
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Note: The 24-bit serial interface is affected by REG[4016h] / REG[4034h] bits 4 and 1-0.
For these AC timings, REG[4016h] / REG[4034h] bit 4 = Ob and REG[4016h] / REG[4034h] bits 1-0 = 00b.

Figure 7-36: 24-Bit Serial Interface Timing

Table 7-45: 24-bit Serial Interface Timing for LCD1 (FP110%)

Symbol Parameter Min Typ Max Units
. . Ts
t1 Chip select setup time 1.5Ts - 3ns 15 — (Note 1)
t2 Data setup time 0.5Ts - 3ns 0.5 — Ts
t3 Data hold time 0.5Ts - 2ns 0.5 — Ts
t4 Chip select hold time 1.5Ts - 2ns 15 — Ts
t5 Serial clock period — 1 — Ts
t6 Serial clock pulse low 0.5Ts - 3ns 0.5 0.5Ts + 3ns Ts
t7 Serial clock pulse high 0.5Ts - 3ns 0.5 0.5Ts + 3ns Ts
t8 Chip select de-assert to re-assert — Note 2 — Ts
Table 7-46: 24-Bit Serial Interface Timing for LCD2 (FP210%*)
Symbol Parameter Min Typ Max Units
. . Ts
t1 Chip select setup time 1.5Ts - 2ns 15 — (Note 1)
t2 Data setup time 0.5Ts - 1ns 0.5 — Ts
t3 Data hold time 0.5Ts 0.5 — Ts
t4 Chip select hold time 1.5Ts 15 — Ts
t5 Serial clock period — 1 — Ts
t6 Serial clock pulse low 0.5Ts - 1ns 0.5 0.5Ts + 1ns Ts
t7 Serial clock pulse high 0.5Ts - 1ns 0.5 0.5Ts + 1ns Ts
t8 Chip select de-assert to re-assert — Note 2 — Ts
1. Ts = Serial clock period

2. This setting depends on software
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7.6.7 Sharp DualView Panel Timing
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Figure 7-37: Sharp DualView Panel Horizontal Timing
Table 7-47: Sharp DualView Panel Programmable Horizontal Timing
Symbol Description Nominal Units
t1 Horizontal Total (LS period) (REG[4020h] bits 11-0) + 1
t2 CK Active Period [((REG[4022h] bits 10-0) + 1) x 2] + 1
t3 Horizontal Display Period ((REG[4022h] bits 10-0) + 1) x 2
t4 SPL/SPR Pulse Width 1
t5 Horizontal Display Period Start Position (REG[4024h] bits 11-0) +1 Tp
t6 Horizontal Pulse (LS) Width (REG[4026h] bits 8-0) + 1
t7 Horizontal Pulse (LS) Start Position REG[4056h] bits 7-0
t8 CLS Pulse Width (REGJ[4052h] bits 10-0) > 0
t9 VCOM/VCOMB Toggle Position REG[4054h] bits 6-0
1. Tp = pixel clock period
2. CLS rising edge occurs at the same time as the LS falling edge.

3. The Sharp DualView horizontal timings are based on the following:
LS (HSYNC) Pulse Polarity bit is active high.
CK Pulse Polarity is Ob (REG[4001h] bit 7 = Ob) so all panel interface signals change at the falling edge of CK.
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sps H k‘
\
LS ‘ \ f w

RGB Data |

veov 1 L L

veove | | [ [ L[ L[] L

/] |
‘ .

—

Figure 7-38: Sharp DualView Panel Vertical Timing

Table 7-48: Sharp DualView Panel Programmable Vertical Timing

Symbol Description Nominal Units

t1 Vertical Pulse (SPS) Width (see Note 7) (REG[4030h] bits 4-0) + 1

2 Vertical Total (SPS period) (REG[402Ah] bits 11-0) + 1 Lines

3 Vertical Display Period Start Position (see Note 3) Note 4

t4 Vertical Display Period (REG[402Ch] bits 11-0) + 1
(REG[4020h] bits 11-0) -

t5 Last pixel data to VCOM/VCOMB inversion (((REG[4022h] bits 10-0) + 1) x 2) -
(REG[4024h] bits 11-0) Tp

6 SPS falling edge to LS rising edge (Fzggg'&%irgh?'ﬁw“?_%))J'

=

Tp = pixel clock period

2. The Sharp DualView vertical timings are based on the following:
SPS (VSYNC) Pulse Polarity bit is active low.

3. t3is measured from the first LS pulse after the start of the frame to the first LS pulse when RGB Data is
valid.

4. 13 = (REG[402Enh] bits 11-0) - (REG[4032h] bits 11-0)

5. VCOM toggles every line (including non-display period). The Vertical Total Period (REG[402Ah] + 1) should be
programmed to be an odd number of lines so that the logic of VCOM at the beginning of the next frame is
opposite of the logic of VCOM at the beginning of the current frame.

6. VCOM and VCOMB are in phase at the start of frame (SPS going low) until the end of display period, and they
are out of phase (180 degrees) during the non-display period.

7. t1>t3in order for VCOMB to be in phase with VCOM between SPS going low to the start of display period.
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Figure 7-39: Sharp DualView Panel Timing
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Table 7-49: Sharp DualView Panel Timing

Symbol Parameter Min Typ Max Units
Tp Pixel clock period 27.78 — 0.5Tp ns
t2 Pixel clock pulse low 0.5Tp — 0.5Tp+1.5ns Tp
t3 Pixel clock pulse high 0.5Tp — 0.5Tp+1.5ns Tp
t4 LS setup before CK rising edge 0.5Tp - 2ns 0.5 — Tp
t5 LS hold after CK rising edge 0.5Tp - 1ns 0.5 — Tp
t6 CLS setup before CK rising edge 0.5Tp - 1ns 0.5 — Tp
t7 CLS hold after CK rising edge 0.5Tp - 2ns 0.5 — Tp
t8 SPS setup before CK rising edge 0.5Tp - 2ns 0.5 — Tp
t9 SPS hold after CK rising edge 0.5Tp - 1ns 0.5 — Tp
t10 SPR setup before CK rising edge 0.5Tp - 1ns 0.5 — Tp
t11 SPR hold after CK rising edge 0.5Tp - 2ns 0.5 — Tp
t12 SPL setup before CK rising edge 0.5Tp - 1ns 0.5 — Tp
t13 SPL hold after CK rising edge 0.5Tp - 2ns 0.5 — Tp
t14 Pixel Data setup before CK rising edge 0.5Tp - 2ns 0.5 — Tp
t15 Pixel Data hold after CK rising edge 0.5Tp - 2ns 0.5 — Tp
t16 VCOM setup before CK rising edge 0.5Tp - 2ns 0.5 — Tp
t17 VCOM hold after CK rising edge 0.5Tp - 1ns 0.5 — Tp
118 VCOMB setup before CK rising edge 0.5Tp - 4ns 0.5 — Tp
t19 VCOMB hold after CK rising edge 0.5Tp - 1ns 0.5 — Tp

1. Tp = pixel clock period
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VCOM ® p=VCOM

VCOMB ° M‘Wi INPHASE2
LS I I LS

S1D13515/S2D13515
VCOMBSEL
1
- \VCOMB*
0
VCOM [ | [ | [ Y I O
VCOMB : | [ | U I I 1
1
INPHASE . 1
Ty 3 O o I o o N ¢ B B
INPHASE2 : : i ' i
T I ]
VCOMBSEL f : |
1 1 1
1 1 1
vcomB: | |_'_|: 1 1T 1 1 |_|: |_|' LT 1

Figure 7-40: Required External VCOMB Logic
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7.6.8 EID Double Screen Panel Timing (TCON Enabled)
Note
When using the EID Double Screen Panel with TCON enabled, the LCD2 Pixel Clock divide must be 1:1.

tLED R tLED R

LED_DIM_OUT < , tEDLo \ ](
— tLEDHI

Figure 7-41: EID Double Screen Panel LED_DIM_OUT Timing

Table 7-50: EID Double Screen Panel LED_DIM_OUT Timing

Symbol Description Nominal Units
tLED LED clock period 400 x 16 x (100-(REG[404Fh] bits 7-0)) Tp
tLEDHI LED HIGH time [(REG[404Eh] bits 7-0) x 2] x 16 x (100-(REG[404Fh] bits 7-0)) Tp
tLEDLO LED LOW time tLED - tLEDHI Tp
1. Tp = pixel clock period
2.

REG[404Fh] bits 7-0 = 98 max. If REG[404Fh] bits 7-0 > 98, it will be clipped internally to 98.
REG[404Eh] bits 7-0 should be < 200. If REG[404Eh] bits 7-0 > 200, it will be clipped internally to 200.
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Figure 7-42: EID Double Screen Panel Start-Up Control Signals Timing
Table 7-51: EID Double Screen Panel Start-Up Control Signals Timing
Symbol Description Min Typical Max Units
Tpwrclk | Period of internal PWR_CLK signal — 5,242,880 — Tp
t1 first ODCLK after Power On to ON_A — — 1 Tpwrclk
t2 ON_A high to ON_B high delay — 1 — Tpwrclk
t3 ON_B high to ON_C high delay — 1 — Tpwrclk
t4 ON_C to ON_DO signal high delay Tpwrclk + t5 — Tpwrclk + 2(t5)
t5 FLMF (Vertical Total (VSYNC Period)) — VT — line
1. Tp = pixel clock period
2. VT = Vertical Total (VSYNC Period) = (REG[402Ah] bits 7-0, REG[402Bh] bits 3-0) +1
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Figure 7-43: EID Double Screen Panel Shut-Down Control Signals Timing
Table 7-52: EID Double Screen Panel Shut-Down Control Signals Timing
Symbol Parameter Min Typ Max Units
Tpwrclk Period of internal PWR_CLK signal — 5,242,880 — Tp
t1 Power Off to ON_D delay — — VT + 17Tpwrclk
2 ON_D low to ON_C low delay — 1 — Tpwrclk
t3 ON_C low to ON_B low delay — 1 — Tpwrclk
t4 ON_B low to ON_A low delay — 1 — Tpwrclk
1. Tp = pixel clock period
2. VT = Vertical Total (VSYNC Period) = (REG[402Ah] bits 7-0, REG[402Bh] bits 3-0) +1
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Figure 7-44: EID Double Screen Panel Horizontal Timing

Table 7-53: EID Double Screen Panel Horizontal Timing

Symbol Description Nominal Units
Tp ODCLK - Pixel Clock
t1 FLMF rising edge to EISF rising edge 4 Tp
2 Horizontal Display Period Start Position (REG[4024h]. bits 7-0, REG[4025h] Tp
bits 3-0) - 1
. . . (REG[4022h] bits 7-0, REG[4023h]
t3 Horizontal Display Period bits 2-0) X 2 Tp
t4 EISF pulse width 1 Tp
. . (REG[4020h] bits 7-0, REG[4021h]
t5 Horizontal Total (HSYNC period) bits 3-0) + 1 Tp
t6 OE low width REG[4046h] bits 7-0 Tp
t7 STRB rising to FLMF falling, OE rising 10 Tp
8 OE falling to CPV rising 2 Tp
t9 CPV high width 50 Tp
t10 POLGMA 1H/2H Inversion to STRB rising 3 Tp
t11 POLGMA 0.5HV Inversion REG[404Ah] bits 7-0 Tp
1. Tp = pixel clock period
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Figure 7-45: EID Double Screen Panel Vertical Timing

Table 7-54: EID Double Screen Panel Vertical Timing

Symbol Description Nominal Units

t1 FLMF pulse width 1 line

. . REG[402Ah] bits 7-0, REG[402Bh] .
t2 Vertical Total (VSYNC period) bits 3-0) +1 line
t3 Vertical Display Period Start Position [(REG[“OZEhJ bits 7-0, REG[402Fh] line

bits 3-0) - 1

. . . REG[402Ch] bits 7-0, REG[402Dh] .
t4 Vertical Display Period bits 3-0) +1 line
5 POLGMA 1H Inversion high width 1 line
t6 POLGMA 2H Inversion high width 2 line
t7 POLGMA 0.5H Inversion low width 1 line
8 POLGMA 1V Inversion active to STRB falling 1 line
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Note
1. EISF rising edge to Data/DEXR toggle timing

Table 7-55: EISF Rising Edge to Data/DEXR Toggle Timing

Hsync Polarity EID TCON Input Sync Polarity | EISF Rise Edge to Data/Dexr Unit
(REG[4027h] bit 7) (REG[4041h] bit 4) Toggle Timing (H Back Porch)
Ob HDPS clk
0b
1b (Reserved) —
1b Ob (Reserved) —
1b HDPS clk

Hsync Polarity (REG[4027h] bit 7) should be the same as EID TCON Input Sync Polarity (REG[4041h bit 4)
If Hsync Polarity is set to Ob (active-low), EID TCON Input Sync Polarity should be Ob (active-low).

If Hsync Polarity is set to 1b (active-high), EID TCON Input Sync Polarity should be 1b (active-high).
2. FLMF rising edge to Data/DEXR toggle timing

Table 7-56: FLMF Rising Edge to Data/DEXR Toggle Timing

Vsync Polarity EID TCON Input Sync Polarity | FLMF Rise Edge to Data/Dexr Unit
(REG[4031h] bit 7) (REG[4041h] bit 4) Toggle Timing (V Back Porch)

Ob VDPS - 1 line
1b (Reserved) —
Ob (Reserved) —

1b VDPS -1 line

Ob

1b

Vsync Polarity (REG[4031h] bit 7) should be the same as EID TCON Input Sync Polarity (REG[4041h bit 4)
If Vsync Polarity is set to Ob (active-low), EID TCON Input Sync Polarity should be 0b (active-low).
If Vsync Polarity is set to 1b (active-high), EID TCON Input Sync Polarity should be 1b (active-high).
3. Horizontal Sync Pulse Width REG[4026h] should be greater than 1 (HPW minimum is 2clk width).
Vertical Sync Pulse Width REG[4030h] should be greater than 0 (VPW minimum is 1 line width).
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Figure 7-46: EID Double Screen Panel Timing
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Table 7-57: EID Double Screen Panel Timing
Symbol Parameter Min Typ Max Units

Tp Pixel clock period 27.78 — 0.5Tp ns
t2 Pixel clock pulse low 0.5Tp — 0.5Tp+1.5ns Tp
3 Pixel clock pulse high 0.5Tp — 0.5Tp+1.5ns Tp
t4 STRB setup before CK rising edge 0.5Tp - 2ns 0.5 — Tp
5 STRB hold after CK rising edge 0.5Tp 0.5 — Tp
t6 FLMF setup before CK rising edge 0.5Tp - 1ns 0.5 — Tp
t7 FLMF hold after CK rising edge 0.5Tp - 1ns 0.5 — Tp
t8 EISF setup before CK rising edge 0.5Tp - 1ns 0.5 — Tp
t9 EISF hold after CK rising edge 0.5Tp - 1ns 0.5 — Tp
t10 POLGMA setup before CK rising edge 0.5Tp - 3ns 0.5 — Tp
t11 POLGMA hold after CK rising edge 0.5Tp 0.5 — Tp
t12 DEXR setup before CK rising edge 0.5Tp - 4ns 0.5 — Tp
t13 DEXR hold after CK rising edge 0.5Tp 0.5 — Tp
t14 Pixel Data setup before CK rising edge 0.5Tp - 4ns 0.5 — Tp
t15 Pixel Data hold after CK rising edge 0.5Tp 0.5 — Tp
t16 CPV setup before CK rising edge 0.5Tp - 4ns 0.5 — Tp
t17 CPV hold after CK rising edge 0.5Tp 0.5 — Tp
t18 OE setup before CK rising edge 0.5Tp - 4ns 0.5 — Tp
t19 OE hold after CK rising edge 0.5Tp 0.5 — Tp

1. Tp = pixel clock period
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7.7 Camera Interface Timing
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Figure 7-47: Camera Interface Timing

Table 7-58: Camera Interface Timing

Symbol Parameter Min Max Units
t1 CMxVREF/CMXFIELD rising edge to CMxHREF rising edge 0 — (N(;rtz 1)
t2 Horizontal blank period 1 — Tc
t3 CMxHREF falling edge to CMxVREF falling edge 0 — Tc
t4 Vertical blank period 1 — Line
. . Ts
t5 Camera input clock period 1 (Note 3) — (Note 2)
t6 Camera input clock pulse width low 4 — ns
t7 Camera input clock pulse width high 4 — ns
t8 Data setup time 24 — ns
t9 Data hold time 3.8 — ns
t10 CMxVREF, CMXFIELD, CMxHREF setup time 2.4 — ns
t11 CMxVREF, CMxFIELD, CMxHREF hold time 3.8 — ns
1. Tc = Camera block input clock period
2. Ts = System clock period

3. For RGB input streaming mode, REG[0D06h)/REG[0D46h] bits 2-1 = 10b, the minimum period is 2 Ts.
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7.8 SDRAM Interface Timing
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Figure 7-48: SDRAM Interface Timing
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Table 7-59: SDRAM Interface Timing (Clock Source is PLL1)

Symbol Parameter Min Max Units
t1 MEMCLK cycle time 10.0 — ns
t2 MEMCLK low pulse width 3.4 — ns
t3 MEMCLK high pulse width 4.6 — ns
t4 MEMA[12:0] and MEMBA[1:0] setup before MEMCLK rising 25 — ns
t5 MEMA[12:0] and MEMBA[1:0] hold after MEMCLK rising 2.5 — ns
6 MEMCS#,MEMRAS#,MEMCAS#,MEMWE# setup before MEMCLK 25 o ns

rising
t7 MEMCS#,MEMRAS#,MEMCAS#,MEMWE# hold after MEMCLK rising 25 — ns
t8 MEMDQM][3:0] setup before MEMCLK rising 25 — ns
t9 MEMDQM][3:0] hold after MEMCLK rising 2.5 — ns
t10 MEMCLK rising to MEMDQ[31:0] low-Z for write (see Note 1) — 7.8 ns
11 MEMDQ[31:0] output data setup before MEMCLK rising for write 29 — ns
t12 MEMCLK rising to MEMDQI31:0] high-Z for write (see Note 2) 2.4 6.1 ns
13 MEMDQ[31:0] output data hold after MEMCLK rising for write 1.2 — ns
t14 MEMCKE setup before MEMCLK rising 2.1 — ns
t15 MEMCKE hold after MEMCLK rising 2.5 — ns
t16 MEMDQ[31:0] input setup time for read 35 — ns
17 MEMDQ[31:0] input hold time for read 0 — ns

1. MEMDQ[31:0] goes low-Z at the beginning of a write cycle, 2 clock periods before output data is available.
2. MEMDQJ31:0] does not go high-Z at the end of a write cycle and only goes high-Z at the start of the next read

cycle.
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7.9 12S Interface Timing

MCLKO |
(8x SCKIO) bl ple—»
tl 2] t3

8 4

soko | T [T o e ) o B

y
A 4

WSIO
(output)

t10
SDO 4_* X

t11

Figure 7-49 12S Timing when SCKIO/WSIO are Outputs

t5

Table 7-60 12S Timing when SCKIO/WSIO are Outputs

Symbol Description Ngﬂr:wriln/al Max Units
t1 MCLKO period (see Note 1) M M+1 Tsdram
t2 MCLKO high time (see Note 2) N N+1 Tsdram
t3 MCLKO low time (see Note 2) N N+1 Tsdram
t4 SCKIO output period 8 — t1
t5 WSIO output period 32 — t4
t6 WSIO output high time 16 — t4
t7 WSIO output low time 16 — t4
t8 MCLKO rising edge to SCKIO output rising/falling edge — 2.7 ns
t9 MCLKO rising edge to WSIO output rising/falling edge — 2.5 ns
t10 SCKIO output rising to SDO output valid (REG[0100h] bit 4 = 1b) — 3.3 ns
t11 SCKIO output falling to SDO output valid (REG[0100h] bit 4 = Ob) — 4.1 ns

1. Tsdram is one clock cycle period of the SDRAM clock which is Ts+2, where Ts is the System Clock period. The
MCLKO clock generator is a phase accumulator circuit which generates an average MCLKO output period of
t1 = [65536 + (REG[010Eh] bits 14-0)] Tsdram cycles

The period of MCLKO will jitter between M and M+1 Tsdram cycles to generate the average period for t1,
where M is the quotient of [65536 + (REG[010Eh] bits 14-0)].

2. t2 and t3 will jitter between N and N+1 Tsdram clock cycles,
where N is quotient of [32768 + (REG[010Eh] bits 14-0)].
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WSIO )
(input)
t2
t5
SDO X
t6
SDO
Figure 7-50 I12S Timing when SCKIO/WSIO are Inputs
Table 7-61 12S Timing when SCKIO/WSIO are Inputs
Symbol Description Ng/lr:iln/al Max Units
t1 SCKIO period — — —
t2 WSIO period 32 — t1
t3 WSIO high time 16 — t1
t4 WSIO low time 16 — t1
t5 SCKIO rising to SDO output valid (REG[0100h] bit 4 = 1b) — 15.7 ns
t6 SCKIO falling to SDO output valid (REG[0100h] bit 4 = Ob) — 15.3 ns
t7 WSIO setup time before SCKIO rising (REG[0100h] bit 4 = Ob) 0 — ns
t8 WSIO hold time after SCKIO rising (REG[0100h] bit 4 = Ob 1.4 — ns
t9 WSIO setup time before SCKIO falling (REG[0100h] bit 4 = 1b) 0.4 — ns
t10 WSIO hold time after SCKIO falling (REG[0100h] bit 4 = 1b) 1 — ns
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7.10 Keypad Interface Timing

t1
KPDCLK
(Internal Clock)

(see Note 1)

Sampling Clock Timing when REG[01CO0h] bit 1 = Ob (Filter Disabled)

(see Note 2) t2
(Internal Signal)

Sampling Clock Timing when REG[01COh] bit 1 = 1b (Filter Enabled)

(see Note 2) t3
Int | Signal
s [ ] i

Figure 7-51: Keypad Interface Base Timing

Note
1. KPDCLK is an internal clock used for the Keypad interface. Users cannot see this clock.
2. Sampling Clock is the internal input sampling clock for the Keypad interface. Users cannot see this clock.
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Sampling Clock WHHHHHHHHHHHHHHHHHHHHHHT
(Internal Clock)
LL» 4,
KPCO
< t4
KPC1 L
t4 >
KPC2
t4 >
KPC3
t4 >

KPC4

KPRXx

(Note) >< >< >< ><

Figure 7-52: Keypad Interface Timing

Note

For Filter Disabled (REG[01COh] bit 1 = Ob), KPRx are sampled/checked at the end of each KPCx pulse. For Filter
Enabled (REG[01COh] bit 1 = 1b), the filtered states of KPRx are sampled/checked at the end of each KPCx pulse.
For details on filter input timing, see Figure 7-53: “Keypad Glitch Filter Input Timing,” on page 125.

Table 7-62: Keypad Interface Timing

Symbol Parameter Min Typ Max Units
t1 Keypad clock period (see Figure 7-51: on page 123) Note 1 tiINCLK1
Sampling Clock pulse width (same as t1) (see Figure 7-51: on page
2 123)p g p ( ) ( g pag Note 1 tiNCLKL
t3 Sampling Clock pulse width (see Figure 7-51: on page 123) Note 2 t1
t4 Key Driving Period 4 (Note 3) t2 or t3

1) t1 is specified by REG[01D4h] ~ REG[01D5h].
2) t3 is specified by REG[01CCh] ~ REG[01CEh].

3) If REG[01COh] bit 1 = Ob, t4 = (4 x t2). If REG[01COh] bit 1 = 1b, t4 = (4 x t3)
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Sampling Clock 1 HHHHHHHHHHHHHHHHHHHT
(Internal Clock)

Filter Samples
(see Note)

S S SR N L L

t4 L#»
KPCO
t4
KPC1
t4 N
KPC2
t4 R
KPC3
t4
KPC4
Filtered KPRx
INT Generated YES YES NO YES YES

in REG[01DOh] ~ [01D3]

Note
KPRXx is internally sampled two times. The filtered KPRx only changes state if two consecutive samples are the

same and opposite to the current filtered KPRXx state.

Figure 7-53: Keypad Glitch Filter Input Timing

Note
KPRx is internally sampled two times. The filtered KPRx only changes state if two consecutive samples are the

same and opposite to the current filtered KPRX state.
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7.11 Serial Flash (SPI) Interface Timing

sPICS# /o
SPIDIO (MSBirst) ¥ p7 ¥ D6 f D5 f Da ) D3 ) D2 { D1 X DO X
(output) t4 115
t1 >
SPICLK ) ©_
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era=1poL=1)| O\ S
(PHA=0,POL=0)| WUQJK VAW
(PHA=O,POL=1) @@;@WW

t

F\ |
\_/77

t7 | t8

SPIDIO (S firs) X D7 X D6 ) D5 ) D4 { B3} D2 ) D1} DOX
inpu

PHA: Serial Clock Phase (REG[0B04h] bit 2)
POL: Serial Clock Polarity (REG[0B04h] bit 1)

Figure 7-54: Serial Flash (SPI) Interface Timing

Table 7-63: Serial Flash (SPI) Interface Timing

Symbol Parameter Min Typ Max Units
t1 Chip select low setup time (see Note 2) Tmincsl - 0.7ns — — Tsdram
(Note 1)
t2 Serial clock period (see Note 3) — Tsck — Tsdram
t3 Serial clock pulse width low/high (see Note 4) | Thsckmin - 0.7ns — Thsckmax + 0.7ns | Tsdram
t4 Data output setup time (see Note 4) Thsckmin - 1.6ns — — Tsdram
t5 Data output hold time (see Note 4) Thsckmin - 0.6ns — — Tsdram
t6 Chip select high hold time (see Note 5) Tmincsh + 0.3ns — — Tsdram
t7 Data input setup time 13 — — ns
t8 Data input hold time 0 — — ns
1. Tsdram = SDRAM clock period in ns.
2. Tmincsl = ROUNDUP[(REG[0B04h] bits 5-3) + 2] + (1 - (REG[0B04h] bit 3)) + 3
3. Tsck = [(REG[0B04h] bits 5-3) + 2]
4. Thsckmin + Thsckmax = Tsck
Thsckmin = ROUNDDOWN][Tsck + 2]
Thsckmax = ROUNDUP[Tsck =+ 2]
5. Tmincsh = Thsckmin + 1
6. Tmincshb = Thsckmin + 1
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Chapter 8 Memory Map

The memory, devices, and slaves on all S1D13515/S2D13515 busses are treated as a single 32-bit memory-mapped

address space.

Note

Table 8-1: Memory Map

Current Address Range

Description

0400_0000h to 0400_7FFFh

Internal SRAML1 (32K bytes)

0400_8000h to 0400_FFFFh

Internal SRAM2 (32K bytes)

0401_0000h to 0401_7FFFh

Internal SRAMS3 (32K bytes)

0430_0000h to 0430_FFFFh

Internal ROM (64K bytes)

1000_0000h to 1FFF_FFFFh

External SDRAM (up to 256M bytes)

2000_0000h to 2FFF_FFFFh

Serial Flash Read (up to 256M bytes) (see Note 1)

3800_0000h to 3800_FFFFh

(including Keypad Interface, PWM)

Registers / APB Bus

3801_0000h to 3801_FFFFh

Reserved

4000_0000h to 4FFF_FFFFh

Bit Per Pixel Converter (BPPC) Port 0 (see Note 2)

5000_0000h to 5FFF_FFFFh

Bit Per Pixel Converter (BPPC) Port 1 (see Note 2)

6000_0000h to 6FFF_FFFFh

Bit Per Pixel Converter (BPPC) Port 2 (see Note 2)

7000_0000h to 7FFF_FFFFh

Bit Per Pixel Converter (BPPC) Port 3 (see Note 2)

1. When SPI is disabled (REG[0B04h] bit 4 = Ob), the Serial Flash read area must not be accessed.

2. The Bit Per Pixel Converter (BPPC) Ports cannot be accessed through the Host interface. Accesses to and from
the BPPC ports must be in 32-bit units.

3. DMAC may not burst access across more than 1 SRAM bank.

4. Enable “non-burst” mode in the DMAC in REG[3CO0C] bit 6 or REG[3C1C] bit 6, if the DMAC transfer will
cross SRAM banks.

5. The Sprite Engine is not allowed to access SRAM.

Hardware Functional Specification Rev. 1.7

EPSON

127



Chapter 9 Clocks

S1D13515/S2D13515

Chapter 9 Clocks

EPSON

- Audio Clock
»| Divider » (for 12S Interface)
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|
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Figure 9-1: Clock Overview
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Chapter 10 Registers

This section discusses how and where to access the S1D13515/S2D13515 registers. It also provides detailed infor-
mation about the layout and usage of each register.

10.1 Register Mapping

The registers are memory-mapped. When the system decodes the input pins as CS# = 0 and M/R# = 0, the registers
may be accessed.

Note

Table 10-1: Memory/Register Selection

M/R# Address Size Function
1 000000h to 1FFFFFh 2M bytes Memory space
0 0000h to FFFFh 64Kbytes Register space

The register space is decoded by AB[15:0] and is mapped as follows.

Table 10-2: Register Mapping

Address Type Function
System Control Registers
0000h to 001Eh | Synchronous
System Control Registers (same as 3800_xxxxh of Internal
0020h to 004Fh | Asynchronous Space, accessible by both Host and internal C33 processor)
0050h to 007Fh | Synchronous
Host Interface Registers (accessible by Host only)
0080h to 0081h | Asynchronous MUADDR[31:16] - Internal Memory Space Upper Address
Register
0082h Asynchronous MUMASK[20:16] - Internal Memory Space Upper Address Mask
Register
0084h Asynchronous |[HOSTCTL[7:0] - Host Control Register
00A8h to 00ABh | Synchronous |[MRWADDR[31:0] - Internal Memory Space Read/Write Address
00ACh to 00ADh| Synchronous |[MRWDATA[15:0] - Internal Memory Space Read/Write Data Port
Internal Registers
00BOh to FFEFh | Synchronous Internal Registers (same as 3800_xxxxh of Internal Space,

accessible by both Host and internal C33 processor)

When Power Save Mode is enabled (REG[003Ch] bit 0 = 1b), only asynchronous registers may be accessed. Syn-
chronous registers must not be accessed.
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10.2 Register Set

The registers are listed in the following table.

Table 10-3: Register Set
Register Page |Register Page
System Control Registers

REG[0000h] Product ID Register 0 140 REG[0001h] Product ID Register 1 140
REG[0002h] Product ID Register 2 140 REG[0003h] Product ID Register 3 140
REG[000Ch] through REG[000Fh] are Reserved 140

REG[0010h] C33 TTBR Remap Address Register 0 141 REG[0011h] C33 TTBR Remap Address Register 1 141
REG[0012h] C33 TTBR Remap Address Register 2 141 REG[0013h] C33 TTBR Remap Address Register 3 141
REG[001Ch] C33 Control Register 142 REG[001Dh] C33 Software Reset Register 142
REG[001Eh] C33 Status Register 143

REG[0020h] PLL1 Configuration Register 0 143 REG[0021h] PLL1 Configuration Register 1 144
REG[0022h] PLL1 Configuration Register 2 145 REG[0024h] PLL1 Control Register 145
REG[0028h] PLL2 Configuration Register O 145 REG[0029h] PLL2 Configuration Register 1 146
REG[002Ah] PLL2 Configuration Register 2 147 REG[002Ch] PLL2 Control Register 147
REG[0030h] LCD1PCLK Configuration Register 147 REG[0031h] LCD2PCLK Configuration Register 148
REG[0032h] LCD1SCLK Configuration Register 149 REG[0033h] LCD2SCLK Configuration Register 150
REG[0034h] PWMSRCCLK Configuration Register O 150 REG[0035h] PWMSRCCLK Configuration Register 1 150
REG[003Ch] Power Save Configuration Register 151 REG[003Dh] IO Drive Select Register 152
REGJ[003Eh] Input Clock Control Register 153 REG[0060h] Host SPI Clock Configuration Register 155
REG[0061h] Host SPI Enable Register 156 REG[0062h] Host 12C Clock Configuration Register 157
REG[0063h] Host 12C Enable Register 158

Host Interface Registers

REG[0080h] Internal Memory Space Upper Address Register 0 159

REG[0081h] Internal Memory Space Upper Address Register 1 159

REG[0082h] Internal Memory Space Upper Address Mask Register

159
REG[0084h] Host Control Register 0 160 REG[0085h] Host Control Register 1 160
REG[008Ah] Host Control Register 2 161 REG[00A6h] Internal Memory Space Read/Write Control Register161

REG[00A8h] Internal Memory Space Read/Write Address Register 0

REG[00A9h] Internal Memory Space Read/Write Address Register 1

162 162
REG[00AAh] Internal Memory Space Read/Write Address Register 2 |REG[00ABh] Internal Memory Space Read/Write Address Register 3
162 162

REG[00ACHh] Internal Memory Space Read/Write Data Port Register 0
163

REG[00ADNh] Internal Memory Space Read/Write Data Port Register 1
163
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Table 10-3: Register Set (Continued)

Register Page | Register Page
Bit Per Pixel Converter Configuration Registers
REG[00B0Oh] BPPC Port 0 Mode Configuration Register 0 165 REG[00B1h] BPPC Port 0 Mode Configuration Register 1 165
REG[00B4h] BPPC Port 0 Base Register 0 166 REG[00B5h] BPPC Port 0 Base Register 1 166
REG[00B6h] BPPC Port 0 Base Register 2 166 REG[00B7h] BPPC Port 0 Base Register 3 166
REG[00B8h] BPPC Port 0 Mask Register 0 167 REG[00B9h] BPPC Port 0 Mask Register 1 167
REG[00BANh] BPPC Port 0 Mask Register 2 167 REG[00BBh] BPPC Port 0 Mask Register 3 167
REG[00BCh] BPPC Port 0 Target Base Register 0 168 REG[00BDh] BPPC Port 0 Target Base Register 1 168
REG[00BEh] BPPC Port 0 Target Base Register 2 168 REG[00BFh] BPPC Port 0 Target Base Register 3 168
REG[00COh] BPPC Port 1 Mode Configuration Register 0 169 REG[00C1h] BPPC Port 1 Mode Configuration Register 1 169
REG[00C4h] BPPC Port 1 Base Register 0 170 REG[00C5h] BPPC Port 1 Base Register 1 170
REG[00C6h] BPPC Port 1 Base Register 2 170 REG[00C7h] BPPC Port 1 Base Register 3 170
REG[00C8h] BPPC Port 1 Mask Register 0 171 REG[00C9h] BPPC Port 1 Mask Register 1 171
REG[00CAh] BPPC Port 1 Mask Register 2 171 REG[00CBh] BPPC Port 1 Mask Register 3 171
REG[00CCh] BPPC Port 1 Target Base Register 0 172 REG[00CDh] BPPC Port 1 Target Base Register 1 172
REG[00CEh] BPPC Port 1 Target Base Register 2 172 REG[00CFh] BPPC Port 1 Target Base Register 3 172
REG[00DOh] BPPC Port 2 Mode Configuration Register O 173 REG[00D1h] BPPC Port 2 Mode Configuration Register 1 173
REG[00D4h] BPPC Port 2 Base Register 0 174 REG[00D5h] BPPC Port 2 Base Register 1 174
REG[00D6h] BPPC Port 2 Base Register 2 174 REG[00D7h] BPPC Port 2 Base Register 3 174
REG[00D8h] BPPC Port 2 Mask Register 0 175 REG[00D9h] BPPC Port 2 Mask Register 1 175
REG[00DAh] BPPC Port 2 Mask Register 2 175 REG[00DBh] BPPC Port 2 Mask Register 3 175
REG[00DCh] BPPC Port 2 Target Base Register 0 176 REG[00DDh] BPPC Port 2 Target Base Register 1 176
REG[00DEh] BPPC Port 2 Target Base Register 2 176 REG[00DFh] BPPC Port 2 Target Base Register 3 176
REG[00EOh] BPPC Port 3 Mode Configuration Register 0 177 REG[00E1h] BPPC Port 3 Mode Configuration Register 1 177
REG[00E4h] BPPC Port 3 Base Register 0 178 REG[00E5h] BPPC Port 3 Base Register 1 178
REG[00E6h] BPPC Port 3 Base Register 2 178 REG[00E7h] BPPC Port 3 Base Register 3 178
REG[00E8h] BPPC Port 3 Mask Register 0 179 REG[00E9h] BPPC Port 3 Mask Register 1 179
REG[00EAh] BPPC Port 3 Mask Register 2 179 REG[00EBh] BPPC Port 3 Mask Register 3 179
REG[00ECh] BPPC Port 3 Target Base Register 0 180 REG[00EDh] BPPC Port 3 Target Base Register 1 180
REG[00EEh] BPPC Port 3 Target Base Register 2 180 REG[00EFh] BPPC Port 3 Target Base Register 3 180
I12S Control Registers
REGJ[0100h] 12S Interface Control Register O 181 REG[0101h] 12S Interface Control Register 1 182
REG[0104h] 12S FIFO Register 0 183 REG[0105h] 12S FIFO Register 1 184
REG[010Ah] 12S FIFO Status Register 0 185 REG[010Ch] I12S FIFO Status Register 1 185
REG[010Eh] 12S Audio Clock Control Register 0 186 REG[010Fh] I12S Audio Clock Control Register 1 186
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Table 10-3: Register Set (Continued)

Register Page |Register Page

12S DMA Registers
REG[0148h] 12S DMA Buffer 0 Address Register 0 187 REG[0149h] 12S DMA Buffer 0 Address Register 1 187
REG[014Ah] 12S DMA Buffer 0 Address Register 2 187 REG[014Bh] I12S DMA Buffer 0 Address Register 3 187
REG[014Ch] 12S DMA Buffer 1 Address Register O 188 REG[014Dh] 12S DMA Buffer 1 Address Register 1 188
REG[014Eh] 12S DMA Buffer 1 Address Register 2 188 REG[014Fh] 12S DMA Buffer 1 Address Register 3 188
REG[0152h] 12S DMA Buffers Size Register 0 188 REG[0153h] 12S DMA Buffers Size Register 1 188
REG[0154h] 12S DMA Status Register 189

GPIO Registers

REG[0180h] GPIO Configuration Register 0 190 REG[0181h] GPIO Configuration Register 1 190
REG[0182h] GPIO Status Register 0 190 REG[0183h] GPIO Status Register 1 190
REG[0184h] GPIO Pull-down Control Register 0 191 REG[0185h] GPIO Pull-down Control Register 1 191
REG[0186h] GPIO[15:8] / Keypad Configuration Register 191 REG[0188h] Miscellaneous Pull-up/Pull-down Register 0 192
REG[0189h] Miscellaneous Pull-up/Pull-down Register 1 193

Keypad Registers
REG[01CO0h] Keypad Control Register 196 REG[01C4h] Keypad Interrupt Enable Register O 197
REG[01C5h] Keypad Interrupt Enable Register 1 197 REG[01C6h] Keypad Interrupt Enable Register 2 197
REG[01C7h] Keypad Interrupt Enable Register 3 197 REG[01C8h] Keypad Input Polarity Register O 198
REG[01C9h] Keypad Input Polarity Register 1 198 REG[01CAh] Keypad Input Polarity Register 2 198
REG[01CBh] Keypad Input Polarity Register 3 198 REG[01CCh] Keypad Filter Sampling Period Register O 199
REG[01CDh] Keypad Filter Sampling Period Register 1 199 REG[01CEh] Keypad Filter Sampling Period Register 2 199
REG[01DO0h] Keypad Interrupt Raw Status/Clear Register 0 200 REG[01D1h] Keypad Interrupt Raw Status/Clear Register 1 200
REG[01D2h] Keypad Interrupt Raw Status/Clear Register 2 200 REG[01D3h] Keypad Interrupt Raw Status/Clear Register 3 200
REG[01D4h] Keypad Clock Configuration Register O 201 REG[01D5h] Keypad Clock Configuration Register 1 201
REG[01D6h] Keypad GPI Function Enable Register 201

PWM Registers
REG[0200h] PWM Control Register 202 REG[0201h] PWM1 Enable/On Register 203
REG[0202h] PWM1 Off Register 204 REG[0203h] PWM1 Control Register 204
REG[0204h] PWM2 Enable/On Register 205 REG[0205h] PWM2 Off Register 205
REG[0206h] PWM2 Control Register 206
SDRAM Read/Write Buffer Registers
REG[0240h] SDRAM Buffer 0 Configuration Register 207 REG[0242h] SDRAM Buffer 0 Control Register 208
REG[0244h] SDRAM Buffer 0 Read Bytes Register 209
REG[0248h] SDRAM Buffer 0 Target Address Register 0 209 REG[0249h] SDRAM Buffer 0 Target Address Register 1 209
REG[024Ah] SDRAM Buffer 0 Target Address Register 2 209 REG[024Bh] SDRAM Buffer 0 Target Address Register 3 209
REG[024Ch] SDRAM Buffer 0 Data Port Register O 210 REG[024Dh] SDRAM Buffer 0 Data Port Register 1 210
REG[0250h] SDRAM Buffer 1 Configuration Register 210 REG[0252h] SDRAM Buffer 1 Control Register 211
REG[0254h] SDRAM Buffer 1 Read Bytes Register 212
REG[0258h] SDRAM Buffer 1 Target Address Register 0 212 REG[0259h] SDRAM Buffer 1 Target Address Register 1 212
REG[025Ah] SDRAM Buffer 1 Target Address Register 2 212 REG[025Bh] SDRAM Buffer 1 Target Address Register 3 212
REG[025Ch] SDRAM Buffer 1 Data Port Register 0 213 REG[025Dh] SDRAM Buffer 1 Data Port Register 1 213
REG[0260h] SDRAM Buffer 0 Rectangular Increment Register 0 213 REG[0261h] SDRAM Buffer 0 Rectangular Increment Register 1 213
REG[0262h] SDRAM Buffer 1 Rectangular Increment Register O 214 REG[0263h] SDRAM Buffer 1 Rectangular Increment Register 1 214
REG[0264h] SDRAM Read/Write Buffer Internal Address Register 0 214 REG[0265h] SDRAM Read/Write Buffer Internal Address Register 1 214
REG[0266h] SDRAM Read/Write Buffer Internal Address Register 2 214 REG[0267h] SDRAM Read/Write Buffer Internal Address Register 3 214
]

REG[0300h] ~ REG[037Eh] (Even Addresses) Aliased SDRAM Buffer 0 Data Port
Register 0 215

REG[0301h] ~ REG[037Fh] (Odd Addresses) Aliased SDRAM Buffer 0 Data Port

Register 1 215

REG[0380h] ~ REG[03FEh] (Even Addresses) Aliased SDRAM Buffer 1 Data Port
Register 0 216

REG[0381h] ~ REG[03FFh] (Odd Addresses) Aliased SDRAM Buffer 1 Data Port
Register 1 216
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Table 10-3: Register Set (Continued)

Register Page | Register Page
Warp Logic Configuration Registers
REG[0400h] Warp Logic Configuration Register 217 REG[0402h] Warp Logic Event Flag Register 218
REG[0404h] Warp Logic Event Enable Register 219 REG[0406h] Warp Logic Event Clear Register 220
REG[0408h] Warp Logic Frame Status Register 220 REG[040Ah] Warp Logic Frame Ready Set Register 221
REG[0410h] Warp Logic Input Width Register O 222 REG[0411h] Warp Logic Input Width Register 1 222
REG[0412h] Warp Logic Input Height Register O 222 REG[0413h] Warp Logic Input Height Register 1 222
REG[0414h] Warp Logic Output Width Register O 223 REG[0415h] Warp Logic Output Width Register 1 223
REG[0416h] Warp Logic Output Height Register 0 223 REG[0417h] Warp Logic Output Height Register 1 223

REG[0420h] Warp Logic Frame Buffer O Start Address Register 0224

REG[0421h] Warp Logic Frame Buffer 0 Start Address Register 1224

REG[0422h] Warp Logic Frame Buffer O Start Address Register 2224

REG[0423h] Warp Logic Frame Buffer O Start Address Register 3224

REG[0424h] Warp Logic Frame Buffer 1 Start Address Register 0225

REG[0425h] Warp Logic Frame Buffer 1 Start Address Register 1225

REG[0426h] Warp Logic Frame Buffer 1 Start Address Register 2225

REG[0427h] Warp Logic Frame Buffer 1 Start Address Register 3225

REG[0430h] Warp Logic Background Color Blue Register 225 REG[0431h] Warp Logic Background Color Green Register 226
REG[0432h] Warp Logic Background Color Red Register 226 REG[0434h] Warp Logic Input X Offset Register 0 227
REG[0435h] Warp Logic Input X Offset Register 1 227 REG[0436h] Warp Logic Input Y Offset Register 0 227
REG[0437h] Warp Logic Input Y Offset Register 1 227 REG[0440h] Warp Logic Offset Table Configuration Register 228

REG[0444h] Warp Logic Offset Table SDRAM Start Address Register 0

229

REG[0445h] Warp Logic Offset Table SDRAM Start Address Register 1
229

REG[0446h] Warp Logic Offset Table SDRAM Start Address Register 2

229

REG[0447h] Warp Logic Offset Table SDRAM Start Address Register 3
229

REG[0450h] Warp Logic Luminance Table Configuration Register 0230

REG[0452h] Warp Logic Luminance Table Configuration Register 1
231

REG[0454h] Warp Logic Luminance Table SDRAM Start Address
Register 0 232

REG[0455h] Warp Logic Luminance Table SDRAM Start Address
Register 1 232

REG[0456h] Warp Logic Luminance Table SDRAM Start Address
Register 2 232

REG[0457h] Warp Logic Luminance Table SDRAM Start Address
Register 3 232

Blending Engine Configuration Registers

REG[0900h] CH1OUT Control Register 233

REG[0904h] CH1OUT Writeback Frame Buffer 0 Address Register 0
234

REG[0905h] CH1OUT Writeback Frame Buffer 0 Address Register 1
234

REG[0906h] CH1OUT Writeback Frame Buffer 0 Address Register 2
234

REG[0907h] CH1OUT Writeback Frame Buffer 0 Address Register 3
234

REG[0908h] CH1OUT Writeback Frame Buffer 1 Address Register O
235

REG[0909h] CH1OUT Writeback Frame Buffer 1 Address Register 1
235

REG[090Ah] CH1OUT Writeback Frame Buffer 1 Address Register 2
235

REG[090Bh] CH1OUT Writeback Frame Buffer 1 Address Register 3
235

REG[090Ch] Scratchpad Register 0 235 REG[090Dh] Scratchpad Register 1 235
REG[090Eh] Scratchpad Register 2 235 REG[090Fh] Scratchpad Register 3 235
REG[0920h] CH20UT Control Register 236

REG[0930h] OSDOUT Control Register 236 REG[0940h] MAIN Window Control Register 237
REG[0942h] MAIN Window Frame Control/Status Register 238 REG[0944h] MAIN Blank Color Blue Register 240
REG[0945h] MAIN Blank Color Green Register 240 REG[0946h] MAIN Blank Color Red Register 240

REG[0948h] MAIN Window Frame Buffer 0 Address Register 0 241

REG[0949h] MAIN Window Frame Buffer O Address Register 1 241

REG[094Ah] MAIN Window Frame Buffer O Address Register 2 241

REG[094Bh] MAIN Window Frame Buffer 0 Address Register 3 241

REG[094Ch] MAIN Window Frame Buffer 1 Address Register 0 242

REG[094Dh] MAIN Window Frame Buffer 1 Address Register 1 242

REG[094Eh] MAIN Window Frame Buffer 1 Address Register 2 242

REG[094Fh] MAIN Window Frame Buffer 1 Address Register 3 242

REG[0950h] MAIN Window Width Register O 243 REG[0951h] MAIN Window Width Register 1 243
REG[0952h] MAIN Window Height Register 0 243 REG[0953h] MAIN Window Height Register 1 243
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REG[0954h] MAIN Window Virtual Width Register O 244 REG[0955h] MAIN Window Virtual Width Register 1 244
REG[095Ah] MAIN Input X Offset Register 0 244 REG[095Bh] MAIN Input X Offset Register 1 244
REG[095Ch] MAIN Input Y Offset Register O 245 REG[095Dh] MAIN Input Y Offset Register 1 245
REG[0960h] AUX Window Control Register 245 REG[0962h] AUX Window Frame Control/Status Register 247
REG[0964h] AUX Blank Color Blue Register 248 REG[0965h] AUX Blank Color Green Register 248
REG[0966h] AUX Blank Color Red Register 248

REG[0968h] AUX Window Frame Buffer 0 Address Register 0 249 REG[0969h] AUX Window Frame Buffer O Address Register 1 249
REG[096Ah] AUX Window Frame Buffer 0 Address Register 2 249 REG[096Bh] AUX Window Frame Buffer 0 Address Register 3 249
REG[096Ch] AUX Window Frame Buffer 1 Address Register 0 250 REG[096Dh] AUX Window Frame Buffer 1 Address Register 1 250
REG[096Eh] AUX Window Frame Buffer 1 Address Register 2 250 REG[096Fh] AUX Window Frame Buffer 1 Address Register 3 250
REG[0970h] AUX Window Width Register O 251 REG[0971h] AUX Window Width Register 1 251
REG[0972h] AUX Window Height Register 0 251 REG[0973h] AUX Window Height Register 1 251
REG[0974h] AUX Window Virtual Width Register 0 252 REG[0975h] AUX Window Virtual Width Register 1 252
REG[0976h] AUX Window X Offset Register 0 252 REG[0977h] AUX Window X Offset Register 1 252
REG[0978h] AUX Window Y Offset Register 0 253 REG[0979h] AUX Window Y Offset Register 1 253
REG[097Ah] AUX Input X Offset Register 0 253 REG[097Bh] AUX Input X Offset Register 1 253
REG[097Ch] AUX Input Y Offset Register O 253 REG[097Dh] AUX Input Y Offset Register 1 253
REG[0980h] OSD Window Control Register 254 REG[0982h] OSD Window Frame Control/Status Register 256
REG[0984h] OSD Blank Color Blue Register 258 REG[0985h] OSD Blank Color Green Register 258
REG[0986h] OSD Blank Color Red Register 258

REG[0988h] OSD Window Frame Buffer 0 Address Register 0 259 REG[0989h] OSD Window Frame Buffer 0 Address Register 1 259
REG[098Ah] OSD Window Frame Buffer 0 Address Register 2 259 REG[098Bh] OSD Window Frame Buffer 0 Address Register 3 259
REG[098Ch] OSD Window Frame Buffer 1 Address Register 0 260 REG[098Dh] OSD Window Frame Buffer 1 Address Register 1 260
REG[098Eh] OSD Window Frame Buffer 1 Address Register 2 260 REG[098Fh] OSD Window Frame Buffer 1 Address Register 3 260
REG[0990h] OSD Window Width Register 0 260 REG[0991h] OSD Window Width Register 1 260
REG[0992h] OSD Window Height Register 0 261 REG[0993h] OSD Window Height Register 1 261
REG[0994h] OSD Window Virtual Width Register 0 261 REG[0995h] OSD Window Virtual Width Register 1 261
REG[0996h] OSD Window X Offset Register 0 262 REG[0997h] OSD Window X Offset Register 1 262
REG[0998h] OSD Window Y Offset Register 0 262 REG[0999h] OSD Window Y Offset Register 1 262
REG[099Ah] OSD Input X Offset Register 0 262 REG[099Bh] OSD Input X Offset Register 1 262
REG[099Ch] OSD Input Y Offset Register 0 263 REG[099Dh] OSD Input Y Offset Register 1 263
REG[09A0hN] Blending Engine Control Register 263 REG[09A1h] OSD Alpha Blend Ratio Register 264
REG[09A2h] Camera I12C Data Register 265 REG[09A3h] Camera I2C Output Enable Register 265
REG[09A4h] OSD Transparency Color Blue Register 266 REG[09A5h] OSD Transparency Color Green Register 266
REG[09A6h] OSD Transparency Color Red Register 266 REG[09A7h] OSD Transparency Enable Register 267
134 EPSON Hardware Functional Specification Rev. 1.7




S1D13515/S2D13515

Chapter 10 Registers

Table 10-3: Register Set (Continued)

Register Page | Register Page
Image Fetcher Configuration Registers

REG[09AAN] Image Fetcher Input X Offset Register O 268 REG[09ABh] Image Fetcher Input X Offset Register 1 268

REG[09ACh] Image Fetcher Input Y Offset Register O 268 REG[09ADhN] Image Fetcher Input Y Offset Register 1 268

REG[09B0h] Image Fetcher Control Register 268 REG[09B2h] Image Fetcher Frame Control/Status Register 270

REG[09B4h] Image Fetcher Blank Color Blue Register 271 REG[09B5h] Image Fetcher Blank Color Green Register 271

REG[09B6h] Image Fetcher Blank Color Red Register 271

REG[09B8h] Image Fetcher Frame Buffer 0 Address Register 0272

REG[09B9h] Image Fetcher Frame Buffer 0 Address Register 1272

REG[09BAhN] Image Fetcher Frame Buffer 0 Address Register 2272

REG[09BBh] Image Fetcher Frame Buffer 0 Address Register 3272

REG[09BCh] Image Fetcher Frame Buffer 1 Address Register 0273

REG[09BDh] Image Fetcher Frame Buffer 1 Address Register 1273

REG[09BEh] Image Fetcher Frame Buffer 1 Address Register 2273

REG[09BFh] Image Fetcher Frame Buffer 1 Address Register 3273

REG[09CO0h] Image Fetcher Width Register O 274 REG[09C1h] Image Fetcher Width Register 1 274
REG[09C2h] Image Fetcher Height Register 0 274 REG[09C3h] Image Fetcher Height Register 1 274
REG[09C4h] Image Fetcher Virtual Width Register O 274 REG[09C5h] Image Fetcher Virtual Width Register 1 274

LCD Configuration Registers

REG[09C8h] LCD Control A Register 275

REG[09CAh] LCD Control B Register 277

REG[09D0h] Warp Writeback Frame Buffer 0 Address Register 0278

REG[09D1h] Warp Writeback Frame Buffer 0 Address Register 1278

REG[09D2h] Warp Writeback Frame Buffer 0 Address Register 2278

REG[09D3h] Warp Writeback Frame Buffer 0 Address Register 3278

REG[09D4h] Warp Writeback Frame Buffer 1 Address Register 0279

REG[09D5h] Warp Writeback Frame Buffer 1 Address Register 1279

REG[09D6h] Warp Writeback Frame Buffer 1 Address Register 2279

REG[09D7h] Warp Writeback Frame Buffer 1 Address Register 3279

REG[09D8h] LCD Frame Control A Register 0 280 REG[09D9h] LCD Frame Control A Register 1 281
REG[09DAN] LCD Frame Control B Register 0 282 REG[09DBh] LCD Frame Control B Register 1 283
REG[09DCh] LCD Frame Control C Register 0 284 REG[09DDh] LCD Frame Control C Register 1 285
REG[09DEh] LCD Frame Control D Register O 286 REG[09DFh] LCD Frame Control D Register 1 287

REG[09EOh] Cameral Frame Buffer 0 Address Register O 288

REG[09E1h] Cameral Frame Buffer 0 Address Register 1 288

REG[09E2h] Cameral Frame Buffer 0 Address Register 2 288

REG[09E3h] Cameral Frame Buffer 0 Address Register 3 288

REG[09E4h] Cameral Frame Buffer 1 Address Register O 289

REG[09E5h] Cameral Frame Buffer 1 Address Register 1 289

REG[09E6h] Cameral Frame Buffer 1 Address Register 2 289

REG[09E7h] Cameral Frame Buffer 1 Address Register 3 289

REG[09E8h] Camera2 Frame Buffer 0 Address Register O 290

REG[09E9h] Camera2 Frame Buffer 0 Address Register 1 290

REG[09EAN] Camera2 Frame Buffer 0 Address Register 2 290

REG[09EBh] Camera2 Frame Buffer 0 Address Register 3 290

REG[09ECh] Camera2 Frame Buffer 1 Address Register 0 291

REG[09EDh] Camera2 Frame Buffer 1 Address Register 1 291

REG[09EEh] Camera2 Frame Buffer 1 Address Register 2 291

REG[09EFh] Camera2 Frame Buffer 1 Address Register 3 291

REG[09FOh] Cameral Frame Buffer Width Register O 292 REG[09F1h] Cameral Frame Buffer Width Register 1 292
REG[09F2h] Cameral Frame Buffer Height Register 0 292 REG[09F3h] Cameral Frame Buffer Height Register 1 292
REG[09F4h] Cameral Frame Buffer Virtual Width Register 0 292 REG[09F5h] Cameral Frame Buffer Virtual Width Register 1~ 292
REG[09F6h] Cameral Write Control Register 293

REG[09F8h] Camera2 Frame Buffer Width Register 0 294 REG[09F9h] Camera2 Frame Buffer Width Register 1 294
REG[09FAh] Camera2 Frame Buffer Height Register 0 294 REG[09FBh] Camera2 Frame Buffer Height Register 1 294
REG[09FCh] Camera2 Frame Buffer Virtual Width Register 0 294 REG[09FDh] Camera2 Frame Buffer Virtual Width Register 1 294
REG[09FEh] Camera2 Write Control Register 295
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Interrupt Configuration Registers
REG[0AOQOh] Interrupt Status Register 0 296 REG[0A02h] Interrupt Status Register 1 298
REG[0A04h] Interrupt Status Register 2 300 REG[0A06h] Host Interrupt Enable Register O 303
REG[0A08h] Host Interrupt Enable Register 1 304 REG[0AOAh] Host Interrupt Enable Register 2 306
REG[0AOCh] Host Interrupt Control Register 307 REG[0AOEh] C33PE Device Interrupt Enable Register 0 308
REG[0A10h] C33PE Device Interrupt Enable Register 1 309 REG[0A12h] C33PE Device Interrupt Enable Register 2 310
REG[0A20h] C33PE Interrupt O Control Register 0 311 REG[0A21h] C33PE Interrupt O Control Register 1 312
REG[0A22h] C33PE Interrupt 1 Control Register 0 312 REG[0A23h] C33PE Interrupt 1 Control Register 1 312
REG[0A24h] C33PE Interrupt 2 Control Register 0 312 REG[0A25h] C33PE Interrupt 2 Control Register 1 312
REG[0A26h] C33PE Interrupt 3 Control Register 0 312 REG[0A27h] C33PE Interrupt 3 Control Register 1 313
REG[0A28h] C33PE Interrupt 4 Control Register 0 313 REG[0A29h] C33PE Interrupt 4 Control Register 1 313
REG[0A2Ah] C33PE Interrupt 5 Control Register 0 313 REG[0A2Bh] C33PE Interrupt 5 Control Register 1 313
REG[0A2Ch] C33PE Interrupt 6 Control Register O 313 REG[0A2Dh] C33PE Interrupt 6 Control Register 1 314
REG[0A2Eh] C33PE Interrupt 7 Control Register 0 314 REG[0A2Fh] C33PE Interrupt 7 Control Register 1 314
REG[0A40h] C33PE Manual Interrupt Trigger Register 314 REG[0A42h] C33PE Interrupt Enable Register 315
REG[0A43h] C33PE NMI Interrupt Enable Register 315 REG[0A44h] C33PE Interrupt Status Register 315
REG[0A46h] C33 to Host Interrupt Trigger Register 316
Timer Configuration Registers

REG[0A80h] Timer Clock Configuration Register O 317 REG[0A81h] Timer Clock Configuration Register 1 317
REG[0A84h] Timer Control Register 317

REG[0A86h] Watchdog Timer Period Register O 318 REG[0A87h] Watchdog Timer Period Register 1 318
REG[0A88h] Timer 0 Period Register 0 319 REG[0A89h] Timer 0 Period Register 1 319
REG[0A8AhN] Timer 1 Period Register 319

REG[0A8Ch] Watchdog Timer Clear Register 0 320 REG[0A8Dh] Watchdog Timer Clear Register 1 320

SPI Flash Memory Interface Registers
REG[0BOOh] SPI Flash Read Data Register 321 REG[0B02h] SPI Flash Write Data Register 321
REG[0B03h] SPI Flash Data Control Register 321 REG[0B04h] SPI Flash Control Register 322
REG[0B06h] SPI Flash Status Register 323 REG[OBOAh] SPI Flash Chip Select Control Register 324
Cache Control Register
REG[0CO00h] C33 Instruction Cache Control Register 325 |
Camera Interface Registers

REG[0D0Oh] Cameral Enable Register 326 REG[0D02h] Cameral Clock Configuration Register 326
REG[0D04h] Cameral Signal Polarity Register 327 REG[0D06h] Cameral Configuration Register 0 327
REG[0D07h] Cameral Configuration Register 1 329 REG[0D08h] Cameral Input Frame Control Register 329
REG[0D0OAh] Cameral Input Horizontal Size Register 0 330 REG[0DOBh] Cameral Input Horizontal Size Register 1 330
REG[0DOCh] Cameral Input Vertical Size Register 0 331 REG[ODODh] Cameral Input Vertical Size Register 1 331
REG[ODOEh] Cameral Status Register 331

REG[0D10h] Cameral Resizer X Start Position Register 0 333 REG[0D11h] Cameral Resizer X Start Position Register 1 333

REG[0D12h] Cameral Resizer Y Start Position Register O 333 REG[0D13h] Cameral Resizer Y Start Position Register 1 333

REG[0D14h] Cameral Resizer X End Position Register 0 333 REG[0D15h] Cameral Resizer X End Position Register 1 333
REG[0D16h] Cameral Resizer Y End Position Register 0 334 REG[0D17h] Cameral Resizer Y End Position Register 1 334
REG[0D18h] Cameral Resizer Horizontal Scaling Rate Register334 REG[0D19h] Cameral Resizer Vertical Scaling Rate Register 334
REG[OD1Ah] Cameral Resizer Scaling Control Register 335 REG[0OD1Ch] is Reserved 335
REG[OD1Eh] Cameral YRC Control Register 0 335 REG[OD1Fh] Cameral YRC Control Register 1 336
REG[0D20h] Cameral YRC U Fixed Data Register 337 REG[0D21h] Cameral YRC V Fixed Data Register 337

136 EPSON Hardware Functional Specification Rev. 1.7




S1D13515/S2D13515

Chapter 10 Registers

Table 10-3: Register Set (Continued)

Register Page Register Page
REG[0D22h] is Reserved 337

REG[0D24h] Cameral YRC X Size Register 0 337 REG[0D25h] Cameral YRC X Size Register 1 337
REG[0D26h] Cameral YRC Y Size Register 0 338 REG[0D27h] Cameral YRC Y Size Register 1 338
REG[0D28h] is Reserved 338

REG[0D40h] Camera2 Enable Register 340 REG[0D42h] Camera2 Clock Configuration Register 340
REG[0D44h] Camera2 Signal Polarity Register 341 REG[0D46h] Camera2 Configuration Register 0 341
REG[0D47h] Camera2 Configuration Register 1 342 REG[0D48h] Camera2 Input Frame Control Register 343
REG[0D4Ah] Camera2 Input Horizontal Size Register 0 344 REG[0D4Bh] Camera2 Input Horizontal Size Register 1 344
REG[0D4Ch] Camera2 Input Vertical Size Register 0 345 REG[0D4Dh] Camera?2 Input Vertical Size Register 1 345
REG[0D4Eh] Camera2 Status Register 0 345

REG[0D50h] Camera2 Resizer X Start Position Register 0 346 REG[0D51h] Camera2 Resizer X Start Position Register 1 346
REG[0D52h] Camera2 Resizer Y Start Position Register 0 347 REG[0D53h] Camera2 Resizer Y Start Position Register 1 347
REG[0D54h] Camera2 Resizer X End Position Register 0 347 REG[0D55h] Camera2 Resizer X End Position Register 1 347
REG[0D56h] Camera2 Resizer Y End Position Register 0 347 REG[0D57h] Camera2 Resizer Y End Position Register 1 347
REG[0D58h] Camera2 Resizer Horizontal Scaling Rate Register348 REG[0D59h] Camera2 Resizer Vertical Scaling Rate Register 348
REG[0D5Ah] Camera2 Resizer Scaling Control Register 348

REG[0D5Eh] Camera2 YRC Control Register 0 349 REG[0D5Fh] Camera2 YRC Control Register 1 350
REG[0D60h] Camera2 YRC U Fixed Data Register 350 REG[0D61h] Camera2 YRC V Fixed Data Register 350
REG[0D62h] is Reserved 351

REG[0D64h] Camera2 YRC X Size Register 0 351 REG[0D65h] Camera2 YRC X Size Register 1 351
REG[0D66h] Camera2 YRC Y Size Register 0 351 REG[0D67h] Camera2 YRC Y Size Register 1 351
REG[0D68h] is Reserved 352

DMA Controller Registers

REG[3C00h] DMA Channel 0 Source Address Register O 354 REG[3C01h] DMA Channel 0 Source Address Register 1 354
REG[3C02h] DMA Channel 0 Source Address Register 2 354 REG[3C03h] DMA Channel 0 Source Address Register 3 354
REG[3C04h] DMA Channel 0 Destination Address Register 0 355 REG[3C05h] DMA Channel 0 Destination Address Register 1 355
REG[3C06h] DMA Channel 0 Destination Address Register 2 355 REG[3C07h] DMA Channel 0 Destination Address Register 3 355
REG[3C08h] DMA Channel 0 Transfer Count Register 0 356 REG[3C09h] DMA Channel 0 Transfer Count Register 1 356
REG[3C0Ah] DMA Channel 0 Transfer Count Register 2 356

REG[3C0Ch] DMA Channel 0 Control Register O 356 REG[3C0Dh] DMA Channel 0 Control Register 1 358
REG[3C10h] DMA Channel 1 Source Address Register O 359 REG[3C11h] DMA Channel 1 Source Address Register 1 359
REG[3C12h] DMA Channel 1 Source Address Register 2 359 REG[3C13h] DMA Channel 1 Source Address Register 3 359
REG[3C14h] DMA Channel 1 Destination Address Register 0 360 REG[3C15h] DMA Channel 1 Destination Address Register 1 360
REG[3C16h] DMA Channel 1 Destination Address Register 2 360 REG[3C17h] DMA Channel 1 Destination Address Register 3 360
REG[3C18h] DMA Channel 1 Transfer Count Register 0 361 REG[3C19h] DMA Channel 1 Transfer Count Register 1 361
REG[3C1Ah] DMA Channel 1 Transfer Count Register 2 361

REG[3C1Ch] DMA Channel 1 Control Register O 361 REG[3C1Dh] DMA Channel 1 Control Register 1 363
REG[3C20h] DMA Status Register 364 REG[3C22h] DMA Start Register 364

SDRAM Controller Configuration Registers

REG[3C40h] SDRAM Control Register 366 REG[3C42h] SDRAM Refresh Period Register O 367
REG[3C43h] SDRAM Refresh Period Register 1 367 REG[3C44h] SDRAM Clock Control Register 368
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LCD Panel Configuration Registers

REG[4000h] LCD Panel Type Select Register 0 369 REG[4001h] LCD Panel Type Select Register 1 371

REG[4002h] LCD1 Horizontal Total Register O 372 REG[4003h] LCD1 Horizontal Total Register 1 372

REG[4004h] LCD1 Horizontal Display Period Register O 372 REG[4005h] LCD1 Horizontal Display Period Register 1 372

REG[4006h] LCD1 Horizontal Display Period Start Position Register 0
373

REG[4007h] LCD1 Horizontal Display Period Start Position Register 1
373

REG[4008h] LCD1 Horizontal Pulse Width Register 0 373 REG[4009h] LCD1 Horizontal Pulse Width Register 1 373
REG[400Ah] LCD1 Horizontal Pulse Start Position Register 0 374 REG[400Bh] LCD1 Horizontal Pulse Start Position Register 1 374
REG[400Ch] LCD1 Vertical Total Register O 374 REG[400Dh] LCD1 Vertical Total Register 1 374
REG[400Eh] LCD1 Vertical Display Period Register 0 375 REG[400Fh] LCD1 Vertical Display Period Register 1 375

REG[4010h] LCD1 Vertical Display Period Start Position Register 0375

REG[4011h] LCD1 Vertical Display Period Start Position Register 1375

REG[4012h] LCD1 Vertical Pulse Width Register 1 375 REG[4013h] LCD1 Vertical Pulse Polarity Register 376
REG[4014h] LCD1 Vertical Pulse Start Position Register 0 376 REG[4015h] LCD1 Vertical Pulse Start Position Register 1 376
REG[4016h] LCD1 Serial Interface Configuration Register 377 REG[4017h] LCD1 Serial Interface Status Register 378
REG[4018h] LCDL1 Interface Status Register 378 REG[4019h] LCD1 VSYNC Register 379
REG[401Ah] LCD1 VSYNC Interrupt Delay Register O 380 REG[401Bh] LCD1 VSYNC Interrupt Delay Register 1 380
REG[401Ch] LCD1 Serial Data Register 0 380 REG[401Dh] LCD1 Serial Data Register 1 380
REG[401Fh] LCD1 Serial Data Register 2 380

REG[4020h] LCD2 Horizontal Total Register O 381 REG[4021h] LCD2 Horizontal Total Register 1 381
REG[4022h] LCD2 Horizontal Display Period Register O 381 REG[4023h] LCD2 Horizontal Display Period Register 1 381

REG[4024h] LCD2 Horizontal Display Period Start Position Register O
382

REG[4025h] LCD2 Horizontal Display Period Start Position Register 1
382

REG[4026h] LCD2 Horizontal Pulse Width Register 0 382 REG[4027h] LCD2 Horizontal Pulse Width Register 1 382
REG[4028h] LCD2 Horizontal Pulse Start Position Register 0 383 REG[4029h] LCD2 Horizontal Pulse Start Position Register 1 383
REG[402Ah] LCD2 Vertical Total Register 0 383 REG[402Bh] LCD2 Vertical Total Register 1 383
REG[402Ch] LCD2 Vertical Display Period Register O 384 REG[402Dh] LCD2 Vertical Display Period Register 1 384

REG[402Eh] LCD2 Vertical Display Period Start Position Register 0384

REG[402Fh] LCD2 Vertical Display Period Start Position Register 1384

REG[4030h] LCD2 Vertical Pulse Width Register 384 REG[4031h] LCD2 Vertical Pulse Polarity Register 385
REG[4032h] LCD2 Vertical Pulse Start Position Register 0 385 REG[4033h] LCD2 Vertical Pulse Start Position Register 1 385
REG[4034h] LCD2 Serial Interface Configuration Register 386 REG[4035h] LCD2 Serial Interface Status Register 387
REG[4036h] LCD2 Interface Status Register 388 REG[4037h] LCD2 VSYNC Register 389
REG[4038h] LCD2 VSYNC Interrupt Delay Register O 389 REG[4039h] LCD2 VSYNC Interrupt Delay Register 1 389
REG[403Ah] LCD2 Serial Data Register 0 390 REG[403Bh] LCD2 Serial Data Register 1 390
REG[403Dh] LCD2 Serial Data Register 2 390

REG[4040h] EID Double Screen Panel Configuration Register 0391

REG[4041h] EID Double Screen Panel Configuration Register 1391

REG[4042h] EID Double Screen Panel REV Signal Register 0 392

REG[4043h] EID Double Screen Panel REV Signal Register 1 393

REG[4044h] EID Double Screen Panel Data Out Mode Register394

REG[4046h] EID Double Screen Panel OE Signal Register 0 396

REG[4047h] EID Double Screen Panel OE Signal Register 1 396

REG[4048h] EID Double Screen Panel Drive Mode Register 0 397

REG[4049h] EID Double Screen Panel Drive Mode Register 1 397

REG[404Ah] EID Double Screen Panel POLGMA Timing Register398

REG[404Ch] is Reserved 398

REG[404Eh] EID Double Screen Panel Backlight LED Control Register

0 398
REG[404Fh] EID Double Screen Panel Backlight LED Control Register
1 398
REG[4050h] Sharp DualView Panel Mirror Mode Register 398 REG[4052h] Sharp DualView Panel CLS Pulse Width Register 0399

REG[4053h] Sharp DualView Panel CLS Pulse Width Register 1399

REG[4054h] Sharp DualView Panel VCOM Toggle Point Register399

REG[4056h] Sharp DualView Panel LS Delay Register 400 REG[4060h] LCD1 Display Mode Register 0 400
REG[4062h] LCD1 Display Mode Register 1 401 REG[4064h] CH1IN FIFO Threshold Register 402
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REG[4065h] CH1IN FIFO Empty Status Register 402 REG[4070h] LCD2 Display Mode Register 0 402
REG[4072h] LCD2 Display Mode Register 1 404 REG[4073h] LCD2 Display Mode Register 2 405
REG[4074h] CH2IN FIFO Threshold Register 405 REG[4075h] CH2IN FIFO Empty Status Register 406
REG[4076h] OSDIN FIFO Threshold Register 406 REG[4077h] OSDIN FIFO Empty Status Register 406
REG[4078h] through REG[407Fh] are Reserved 406

REG[4080h] LCD1 Bias/Gain Control Register 407 REG[4082h] LCD1 Bias Red Register 0 407
REG[4083h] LCD1 Bias Red Register 1 407 REG[4084h] LCD1 Bias Green Register 0 407
REG[4085h] LCD1 Bias Green Register 1 407 REG[4086h] LCD1 Bias Blue Register 0 408
REG[4087h] LCD1 Bias Blue Register 1 408 REG[4088h] LCD1 Gain Red Register 408
REG[408Ah] LCD1 Gain Green Register 408 REG[408Ch] LCD1 Gain Blue Register 408
REG[4090h] LCD2 Bias/Gain Control Register 409 REG[4092h] LCD2 Bias Red Register 0 409
REG[4093h] LCD2 Bias RED Register 1 409 REG[4094h] LCD2 Bias Green Register 0 409
REG[4095h] LCD2 Bias Green Register 1 409 REG[4096h] LCD2 Bias Blue Register 0 410
REG[4097h] LCD2 Bias Blue Register 1 410 REG[4098h] LCD2 Gain Red Register 410
REG[409Ah] LCD2 Gain Green Register 410 REG[409Ch] LCD2 Gain Blue Register 410
REG[40A0h] LCD2 Gamma LUT Data Port 411

REG[40A2h] LCD2 Gamma LUT Configuration Register 0 411 REG[40A3h] LCD2 Gamma LUT Configuration Register 1 412
REG[40B0h] LCD1 Power Save Register 413 REG[40B1h] LCD2 Power Save Register 413

Sprite Registers

REG[5000h] Sprite Control Register 414 REG[5001h] Sprite Software Reset Register 415
REG[5002h] Sprite SDRAM Registers Busy Register 416 REG[5003h] Sprite Engine Status Register 416
REG[5004h] Sprite Frame Trigger Control Register 417 REG[5006h] Sprite Interrupt Control Register 417
REG[5008h] Sprite Interrupt Status Register 417

REG[5020h] Sprite Frame Buffer O Start Address Register 0 418 REG[5021h] Sprite Frame Buffer O Start Address Register 1 418
REG[5022h] Sprite Frame Buffer O Start Address Register 2~ 418 REG[5023h] Sprite Frame Buffer O Start Address Register 3~ 418
REG[5024h] Sprite Frame Buffer 1 Start Address Register 0 419 REG[5025h] Sprite Frame Buffer 1 Start Address Register 1~ 419
REG[5026h] Sprite Frame Buffer 1 Start Address Register 2~ 419 REG[5027h] Sprite Frame Buffer 1 Start Address Register 3~ 419

REG[5028h] Sprite SDRAM Based Registers Start Address Register 0

REG[5029h] Sprite SDRAM Based Registers Start Address Register 1

420 420
REG[502Ah] Sprite SDRAM Based Registers Start Address Register 2 |REG[502Bh] Sprite SDRAM Based Registers Start Address Register 3
420 420
Sprite Memory Based Registers
SDRAM[**000h] Sprite #n General Control Register 0 422 SDRAM[**001h] Sprite #n General Control Register 1 422
SDRAM[**004h] Sprite #n Image Start Address Register 0 423 SDRAM[**005h] Sprite #n Image Start Address Register 1 423
SDRAM[**006h] Sprite #n Image Start Address Register 2 423 SDRAM[**007h] Sprite #n Image Start Address Register 3 423

SDRAM[**008h] Sprite #n Rotated Image Start Address Register 0424

SDRAM[**009h] Sprite #n Rotated Image Start Address Register 1424

SDRAM[**00Ah] Sprite #n Rotated Image Start Address Register 2424

SDRAM[**00Bh] Sprite #n Rotated Image Start Address Register 3424

SDRAM[**00Ch] Sprite #n X Position Register 0 425 SDRAM[**00Dh] Sprite #n X Position Register 1 425
SDRAM[**00Eh] Sprite #n Y Position Register 0 426 SDRAM[**00Fh] Sprite #n Y Position Register 1 426
SDRAM[**010h] Sprite #n Frame Width Register O 427 SDRAM[**011h] Sprite #n Frame Width Register 1 427
SDRAM[**012h] Sprite #n Frame Height Register 0 427 SDRAM[**013h] Sprite #n Frame Height Register 1 427

SDRAM[**014h] Sprite #n Reference Point X Offset Register 0 428

SDRAM[**015h] Sprite #n Reference Point X Offset Register 1 428

SDRAM[**016h] Sprite #n Reference Point Y Offset Register 0 429

SDRAM[**017h] Sprite #n Reference Point Y Offset Register 1 429

SDRAM[**018h] Sprite #n Transparency Color / Texture Alpha Register 0430

SDRAM[**019h] Sprite #n Transparency Color / Texture Alpha Register 1430

SDRAM[**01Ah] Sprite #n Color Format Register 431
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10.3 Register Restrictions

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

10.4 Register Descriptions

10.4.1 System Control Registers

REG[0000h] Product ID Register O
Default = 00h Read Only
Reserved
7 | 6 | 5 | 4 | 3 | 2 1 | 0
bits 7-0 Reserved

These bits always return 0000_0000b (00h).

REG[0001h] Product ID Register 1
Default = 00h Read Only
Revision Code bits 7-0
7 | 6 | 5 | 4 | 3 2 1 | 0
bits 7-0 Revision Code bits [7:0]

These bits indicate the revision code.
The revision code for the S2D13515 is 00h.

REG[0002h] Product ID Register 2
Default = 45h Read Only
Product Code bits 7-0
7 | 6 | 5 4 3 2 1 | 0

REG[0003h] Product ID Register 3
Default = 00h Read Only
Product Code bits 15-8
7 | 6 | 5 | 4 3 2 1 | 0
REG[0003h] bits 7-0
REG[0002h] bits 7-0  Product Code bits [15:0]

These bits indicate the product code.
The product code is 0045h.

REG[000Ch] through REG[000Fh] are Reserved
These registers are Reserved and should not be written.
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REG[0010h] C33 TTBR Remap Address Register 0
Default = 00h Read/Write
n/a
7 | 6 | 5 | 4 | 3 2 1 | 0

REG[0011h] C33 TTBR Remap Address Register 1
Default = 00h Read/Write
C33 TTBR Remap Address bits 15-8 n/a
7 | 6 | 5 | 4 | 3 2 1 | 0

REG[0012h] C33 TTBR Remap Address Register 2
Default = 00h Read/Write
C33 TTBR Remap Address bits 23-16
7 | 6 | 5 | 4 | 3 2 1 | 0

REG[0013h] C33 TTBR Remap Address Register 3
Default = 00h Read/Write

C33 TTBR Remap Address bits 31-24
7 | 6 | 5 | 4 3 2 1 | 0

REG[0013h] bits 7-0

REG[0012h] bits 7-0

REG[0011h] bits 7-0

REG[0010h] bits 7-0  C33 TTBR Remap Address bits [31:10]
These bits specify the address (on a 1K boundary) where the C33 TTBR (exception vector
table) will be remapped. REG[0011h] bits 1-0 and REG[0010h] bits 7-0 are always 0.
These registers are read by the boot monitor code at boot-up. If the value of these registers
is not 0, the boot monitor reprograms the TTBR address according to the address speci-
fied.

Note
SRAM region 0400_0200h ~ 0400_0D28h is cleared by the ROM monitor and must not
be used by the TTBR function (00A0_0200h ~ 00A0_0D28h from the C33 memory
map).
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REG[001Ch] C33 Control Register
Default =C0Oh Read/Write
Reserved C33 Enable n/a
7 6 5 | 4 | 3 2 1 | 0
bit 7 Reserved
This bit MUST be set to Ob.
bit 6 C33 Enable

This bit controls the C33. The C33 cannot be enabled when power save mode is enabled
(REG[003Ch] bit 0 = 1b).

When this bit = Ob, the C33 is disabled.

When this bit = 1b, the C33 is enabled. (default)

Note
1. The C33 should be reset before entering power save mode (REG[003Ch] bit 0)

and reset disabled if necessary after exiting power save mode. 2.For minimum cur-
rent consumption of the C33 when not used, REG[001Dh] bit 0
and REG[001Ch] bits 7 and 6 should be set to Ob.

REG[001Dh] C33 Software Reset Register
Default =00h Read/Write
C33 Software
n/a Reset
7 | 6 | 5 | 4 | 3 | 2 | 1 0

bit 0 C33 Software Reset
This bit is used to perform a software reset of the C33. This is done by writing a 1b then a
0Ob to this bit.

When this bit = Ob, the C33 is released from reset. (default)
When this bit = 1b, the C33 is held in reset.

Note
For minimum current consumption of the C33 when not used, REG[001Dh] bit 0 and

REG[001Ch] bits 7 and 6 should be set to Ob.
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REG[001Eh] C33 Status Register
Default = 00h Read Only
n/a C33 Sleep Status | C33 Halt Status
7 | 6 | 5 | 4 | 3 | 2 1 0
bit 1 C33 Sleep Status (Read Only)
This bit indicates the status of the C33 internal sleep bit.
When this bit = 0b, the C33 is not in a sleep state.
When this bit = 1b, the C33 is in a sleep state.
bit 0 C33 Halt Status (Read Only)
This bit indicates the status of the C33 internal halt bit.
When this bit = Ob, the C33 is not in a halt state.
When this bit = 1b, the C33 is in a halt state.
REG[0020h] PLL1 Configuration Register 0
Default = 11h Read/Write
n/a PLL1V[1:0] PLLIN[3:0]
7 | 6 5 | 4 3 | 2 | 1 | 0
bits 5-4 PLL1V[1:0]

These bits are used to configure the VCO frequency which must be set between 100MHz
and 400MHz. These bits should be set using the following formula.

fVCO = fPLL1OUT x VV

Where:
fVCO is the frequency of VCO, in MHz
fPLL1OUT is the desired PLL1 output frequency, in MHz (see N Multiplier bits)
VV is the value based on the V Divider bits as follows.

Table 10-4: VV Value

REG[0020h] bits 5-4 VV Value
00b Reserved
01b 2
10b 4
11b 8

Note
Normally VV is set to 2. When fPLL1OUT is lower than 50MHz, stabilize VCO by set-

ting VV =4 or 8. Also, the PLL1 VC bits (REG[0021h] bits 3-0) must be set according
to the resulting fVCO. The frequency of VCO (fVCO) must always be within 100MHz
~ 400MHz.
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bits 3-0 PLLIN[3:0]
These bits are used to determine the output frequency of PLL1 according to the following
formula.

fPLL1OUT = fPLL1IREFCLK x NN

Where:
fPLL1OUT is the desired PLL1 output frequency, in MHz
fPLLIREFCLK is the PLL1 reference clock input frequency, in MHz
NN is the N Multiplier value + 1

REG[0021h] PLL1 Configuration Register 1
Default = 83h Read/Write
PLLIRS[3:0] PLL1VC[3:0]
7 | 6 | 5 | 4 3 | 2 | 1 | 0
bits 7-4 PLL1RS[3:0]

These bits are used to configure the Low Pass Filter (LPF) resistance and should be set
based on the frequency of the PLL1 reference clock.

Table 10-5: PLL1 RS Configuration

REG[0021h] bits 7-4 PLL1 Reference Clock Frequency

0000b ~0111b Reserved
1000b 20MHz < fPLL1IREFCLK < 150MHz
1001b Reserved
1010b 5MHz < fPLL1IREFCLK < 20MHz

1011b ~1111b Reserved

bits 3-0 PLL1VC[3:0]
These bits set the analog adjustment pins for PLL1 and should be set according to the
VCO frequency.
Table 10-6: PLL1 VC Configuration
REG[0021h] bits 3-0 PLL1 VCO Frequency

0000b Reserved
0001b 100MHz < fVCO < 120MHz
0010b 120MHz < fVCO < 160MHz
0011b 160MHz < fVCO < 200MHz
0100b 200MHz < fVCO < 240MHz
0101b 240MHz < fVCO < 280MHz
0110b 280MHz < fVCO < 320MHz
0111b 320MHz < fVCO < 360MHz
1000b 360MHz < fVCO < 400MHz

1001b ~ 1111b Reserved
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REG[0022h] PLL1 Configuration Register 2
Default = 40h Read/Write
PLL1 Configuration 2 bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
bits 7-0 PLL1 Configuration 2 bits [7:0]

These bits are used to configure PLL1 and should be set to the recommended value of 40h.

REG[0024h] PLL1 Control Register
Default = 00h Read/Write
n/a PLL1 Enable
7 | 6 | 5 | 4 | 3 | 2 | 1 0
bit 0 PLL1 Enable

This bit controls PLL1. PLL1 must be disabled before changing the PLL1 Configuration
registers, REG[0020h] ~ REG[0022h].

When this bit = Ob, PLL1 is disabled. (default)

When this bit = 1b, PLL1 is enabled.

REG[0028h] PLL2 Configuration Register 0
Default = 11h Read/Write
n/a PLL2V[1:0] PLL2N[3:0]
7 | 6 5 | 4 3 | 2 | 1 | 0
bits 5-4 PLL2V[1:0]

These bits are used to configure the VCO frequency which must be set between 100MHz
and 400MHz. These bits should be set using the following formula.

fVCO = fPLL1OUT x VV

Where:
fVCO is the frequency of VCO, in MHz
fPLL20OUT is the desired PLL2 output frequency, in MHz (see N Multiplier bits)
VV is the value based on the V Divider bits as follows.

Table 10-7: VV Value

REG[0028h] bits 5-4 VV Value
00b Reserved
01b 2
10b 4
11b 8

Note
Normally VV is set to 2. When fPLL20UT is lower than 50MHz, stabilize VCO by set-

ting VV =4 or 8. Also, the PLL2 VC bits (REG[0029h] bits 3-0) must be set according
to the resulting fVCO. The frequency of VCO (fVCO) must always be within 100MHz
~ 400MHz.
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bits 3-0 PLL2N[3:0]
These bits are used to determine the output frequency of PLL2 according to the following
formula.

fPLL20UT = fPLL2REFCLK x NN

Where:
fPLL20OUT is the desired PLL2 output frequency, in MHz
fPLL2REFCLK is the PLL2 reference clock input frequency, in MHz
NN is the N Multiplier value + 1

REG[0029h] PLL2 Configuration Register 1
Default = 83h Read/Write
PLL2RS[3:0] PLL2VC[3:0]
7 | 6 | 5 | 4 3 | 2 | 1 | 0
bits 7-4 PLL2RS[3:0]

These bits are used to configure the Low Pass Filter (LPF) resistance and should be set
based on the frequency of the PLL2 reference clock.

Table 10-8: PLL2 RS Configuration

REG[0029h] bits 7-4 PLL2 Reference Clock Frequency

0000b ~0111b Reserved
1000b 20MHz < fPLL2REFCLK < 150MHz
1001b Reserved
1010b 5MHz < fPLL2REFCLK < 20MHz

1011b ~1111b Reserved

bits 3-0 PLL2VC[3:0]
These bits set the analog adjustment pins for PLL2 and should be set according to the
VCO frequency.
Table 10-9: PLL2 VC Configuration
REG[0029h] bits 3-0 PLL2 VCO Frequency

0000b Reserved
0001b 100MHz < fVCO < 120MHz
0010b 120MHz < fVCO < 160MHz
0011b 160MHz < fVCO < 200MHz
0100b 200MHz < fVCO < 240MHz
0101b 240MHz < fVCO < 280MHz
0110b 280MHz < fVCO < 320MHz
0111b 320MHz < fVCO < 360MHz
1000b 360MHz < fVCO < 400MHz

1001b ~ 1111b Reserved
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REG[002Ah] PLL2 Configuration Register 2
Default = 40h Read/Write
PLL2 Configuration 2 bits 7-0
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0
bits 7-0 PLL2 Configuration 2 bits [7:0]

These bits are used to configure PLL2 and should be set to the recommended value of 40h.

REG[002Ch] PLL2 Control Register
Default = 00h Read/Write
n/a PLL2 Enable
7 | 6 | 5 | 4 | 3 | 2 | 1 0
bit 0 PLL2 Enable

This bit controls PLL2. PLL2 must be disabled before changing the PLL2 Configuration
registers, REG[0028h] ~ REG[002Ah].

When this bit = Ob, PLL2 is disabled. (default)

When this bit = 1b, PLL2 is enabled.

REG[0030h] LCD1PCLK Configuration Register
Default = 05h Read/Write
n/a LCD1PCLK Divide Select bits 4-0
7 | 6 | 5 4 | 3 | 2 | 1 | 0
bits 4-0 LCD1PCLK Divide Select bits [4:0]

These bits specify the divide ratio for the LCD1 pixel clock (LCD1PCLK). LCD1PCLK is
derived from LCDCLK.

Table 10-10 LCD1PCLK Divide Ratio Selection

REG[0030h] bits 4-0 | LCD1PCLK Divide Ratio REG[0030h] bits 4-0 | LCD1PCLK Divide Ratio
00000b 11 10000b 1:32
00001b 1:2 10001b 1:34
00010b 1:4 10010b 1:36
00011b 1:6 10011b 1:38
00100b 1:8 10100b 1:40
00101b 1:10 10101b 1:42
00110b 1:12 10110b 1:44
00111b 1:14 10111b 1:46
01000b 1:16 11000b 1:48
01001b 1:18 11001b 1:50
01010b 1:20 11010b 1:52
01011b 1:22 11011b 1:54
01100b 1:24 11100b 1:56
01101b 1:26 11101b 1:58
01110b 1:28 11110b 1:60
01111b 1:30 11111b 1:62
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REG[0031h] LCD2PCLK Configuration Register
Default = 02h Read/Write
n/a LCD2PCLK Divide Select bits 4-0
7 | 6 | 5 4 | 3 | 2 | 1 | 0
bits 4-0 LCD2PCLK Divide Select bits [4:0]

These bits specify the divide ratio for the LCD2 pixel clock (LCD2PCLK). LCD2PCLK is
derived from LCDCLK.

Table 10-11 LCD2PCLK Divide Ratio Selection

REG[0031h] bits 4-0 | LCD2PCLK Divide Ratio | [ REG[0031h] bits 4-0 | LCD2PCLK Divide Ratio
00000b 11 10000b 1:32
00001b 12 10001b 1:34
00010b 14 10010b 1:36
00011b 1:6 10011b 1:38
00100b 1:8 10100b 1:40
00101b 1:10 10101b 1:42
00110b 1:12 10110b 1:44
00111b 1:14 10111b 1:46
01000b 1:16 11000b 1:48
01001b 1:18 11001b 1:50
01010b 1:20 11010b 1:52
01011b 1:22 11011b 1:54
01100b 1:24 11100b 1:56
01101b 1:26 11101b 1:58
01110b 1:28 11110b 1:60
01111b 1:30 11111b 1:62
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REG[0032h] LCD1SCLK Configuration Register
Default = 05h Read/Write
n/a LCD1SCLK Divide Select bits 4-0
7 | 6 | 5 4 | 3 | 2 | 1 | 0
bits 4-0 LCDI1SCLK Divide Select bits [4:0]

These bits specify the divide ratio for the LCD1 serial clock (LCD1SCLK). LCD1SCLK
is derived from LCDCLK.

Table 10-12 LCD1SCLK Divide Ratio Selection

REG[0032h] bits 4-0 | LCD1SCLK Divide Ratio REG[0032h] bits 4-0 | LCD1SCLK Divide Ratio
00000b Reserved 10000b 1:32
00001b 1:2 10001b 1:34
00010b 1:4 10010b 1:36
00011b 1:6 10011b 1:38
00100b 1:8 10100b 1:40
00101b 1:10 10101b 1:42
00110b 1:12 10110b 1:44
00111b 1:14 10111b 1:46
01000b 1:16 11000b 1:48
01001b 1:18 11001b 1:50
01010b 1:20 11010b 1:52
01011b 1:22 11011b 1:54
01100b 1:24 11100b 1:56
01101b 1:26 11101b 1:58
01110b 1:28 11110b 1:60
01111b 1:30 11111b 1.62
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REG[0033h] LCD2SCLK Configuration Register
Default = 05h Read/Write
n/a LCD2SCLK Divide Select bits 4-0
7 | 6 | 5 4 | 3 | 2 | 1 | 0
bits 4-0 LCD2SCLK Divide Select bits [4:0]

These bits specify the divide ratio for the LCD2 serial clock (LCD2SCLK). LCD2SCLK
is derived from LCDCLK.

Table 10-13 LCD2SCLK Divide Ratio Selection

REG[0033h] bits 4-0 | LCD2SCLK Divide Ratio REG[0033h] bits 4-0 | LCD2SCLK Divide Ratio
00000b Reserved 10000b 1:32
00001b 1:2 10001b 1:34
00010b 1:4 10010b 1:36
00011b 1:6 10011b 1:38
00100b 1:8 10100b 1:40
00101b 1:10 10101b 1:42
00110b 1:12 10110b 1:44
00111b 1:14 10111b 1:46
01000b 1:16 11000b 1:48
01001b 1:18 11001b 1:50
01010b 1:20 11010b 1:52
01011b 1:22 11011b 1:54
01100b 1:24 11100b 1:56
01101b 1:26 11101b 1:58
01110b 1:28 11110b 1:60
01111b 1:30 11111b 1.62

REG[0034h] PWMSRCCLK Configuration Register O
Default = 00h Read/Write

PWMSRCCLK Divide Select bits 7-0
7 | 6 | 5 | 4 | 3 2 1 | 0

REG[0035h] PWMSRCCLK Configuration Register 1
Default = 00h Read/Write

n/a PWMSRCCLK Divide Select bits 11-8
7 | 6 | 5 | 4 3 2 1 | 0

REG[0035h] bits 3-0
REG[0034h] bits 7-0 PWMSRCCLK Divide Select bits [11:0]
These bits specify the divide ratio for the PWM source clock (PWMSRCCLK).
PWMSRCCLK is derived from the system clock. The divide ratio is calculated using the
following formula.
PWMSRCCLK Divide Ratio = 1:(REG[0035h] bits 3-0, REG[0034h] bits 7-0 + 1)
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REG[003Ch] Power Save Configuration Register
Default = 00h Read/Write
7R LCD Clock SDRAM Clock Power Save Mode
Source Select Source Select Enable
7 | | 5 | 4 | 3 2 1 0
bit 2 LCD Clock Source Select
This bit selects whether PLL2 is the source for the LCD clocks. For details on the clock
structure, see Section Chapter 9, “Clocks” on page 128.
When this bit = Ob, the LCD clocks source is PLL2IN which can be derived from either
CLKI or OSCI as determined by the Input Clock 2 Source Select bit, REG[003Eh] bit 7.
When this bit = 1b, the LCD clocks source is PLL2.
bit 1 SDRAM Clock Source Select
This bit selects whether PLL1 is the source for the SDRAM Clock. For details on the
clock structure, see Section Chapter 9, “Clocks” on page 128.
When this bit = Ob, the SDRAM clock source is PLL1IN which can be derived from either
CLKI or OSCI as determined by the CNFO pin (see Section 5.4, “Configuration Pins” on
page 32).
When this bit = 1b, the SDRAM clock source is PLL1.
bit 0 Power Save Mode Enable

The S1D13515/S2D13515 features dynamic internal clocking which enables internal
clocks only when required. If all internal clocks must be stopped, this bit may be used to
override dynamic clocking and stop all internal clocks.

When this bit = Ob, all internal clocks are dynamically controlled as required.

When this bit = 1b, all internal clocks are stopped.

Note

1. When Power Save Mode is enabled (REG[003Ch] bit 0 = 1b), only asynchronous
registers may be accessed. Synchronous registers must not be accessed. To confirm

whether registers are asynchronous or
synchronous, refer to Section 10.1, “Register Mapping” on page 129.

2. To achieve the lowest power consumption, PLL1 and PLL2 should be disabled in
REG[0024h] bit 0 and REG[002Ch] bit 0, respectively, and REG[003Ch] bits 2-0
should be set to 111b.

3. Before entering power save mode, the 12S Audio Interface must be disabled in
REG[0104h] bit 0 and REG[010Fh] bit 7.

4. Before entering power save mode, the C33 must be placed in HALT or SLEEP
mode (through instruction code), or placed in reset (REG[001Dh] bit 0).

To maintain DRAM contents while in powersave mode, place the DRAM controller
in self-refresh mode in REG[3C44h] bit 6 before entering power save mode.

5. After exiting powersave mode, if self refresh mode is enabled, exit self refresh
mode in REG[3C44h] bit 6 before enabling any accesses to DRAM.

6. After exiting power save mode, the DRAM controller must be re-initialized by
writing a 1b to REG[3C40h] bit 0 and waiting for the bit to return a Ob before
enabling any accesses to DRAM.

7. After exiting power save mode, Note 5 or 6 must be met before the C33 can safely
exit HALT or SLEEP mode, or be released from reset (REG[001Dh] bit 0).
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REG[003Dh] IO Drive Select Register
Default = 1Fh Read/Write

Reserved Reserved Miscellaneous 10 | SDRAM IO Drive | Camera IO Drive Panel2 10 Drive Panell 10 Drive Host 10 Drive

Drive Select Select Select Select Select Select
7 6 5 4 3 2 1 0
bit 7 Reserved
This bit must be set to Ob.

bit 6 Reserved

This bit must be set to Ob.

bit 5 Miscellaneous 10 Drive Select
This bit determines the drive level, in mA, for the Miscellaneous 10 interface output pins.
When this bit = Ob, the Miscellaneous 10 drive level is set to 2mA.
When this bit = 1b, the Miscellaneous 10 drive level is set to 4mA (default).

bit 4 SDRAM 10O Drive Select
This bit determines the drive level, in mA, for the Miscellaneous 10 interface output pins.
When this bit = Ob, the SDRAM 10 drive level is set to 2mA.
When this bit = 1b, the SDRAM IO drive level is set to 4mA (default).

bit 3 Camera 1O Drive Select
This bit determines the drive level, in mA, for the Camera 10 interface output pins
(CM1CLKOUT, SCL, and SDA).
When this bit = Ob, the Camera 10 drive level is set to 2mA.
When this bit = 1b, the Camera 10 drive level is set to 4mA (default).

bit 2 Panel2 10 Drive Select
This bit determines the drive level, in mA, for the Panel2 10 interface output pins.
When this bit = Ob, the Panel2 10 drive level is set to 2mA.
When this bit = 1b, the Panel2 10 drive level is set to 4mA (default).

bit 1 Panell 10 Drive Select
This bit determines the drive level, in mA, for the Panell 10 interface output pins.
When this bit = Ob, the Panell 10 drive level is set to 2mA.
When this bit = 1b, the Panell 10 drive level is set to 4mA (default).

bit 0 Host 10 Drive Select
This bit determines the drive level, in mA, for the Host 10 interface output pins.
When this bit = Ob, the Host 10 drive level is set to 2mA.
When this bit = 1b, the Host 10 drive level is set to 4mA (default).
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REG[003Eh] Input Clock Control Register
Default = 0Xh Read/Write
g:ﬁ:::ec'gg:éit PLL2 Input Divide Select bits 1-0 PLLzllzr:ggleDiVide Iggt::c%ltz;lg)l. PLL1 Input Divide Select bits 1-0 PLLlIIEr:][;LLtleDivide
7 6 | 5 4 3 2 | 1 0
bit 7 Input Clock 2 Source Select
This bit selects whether CLKI or OSCl is the source for Input Clock 2 (INCLK?2). For
details on the clock structure, see Section Chapter 9, “Clocks” on page 128.
When this bit = 0b, the Input Clock 2 source is CLKI.
When this bit = 1b, the Input Clock 2 source is OSCI.
bits 6-5 PLL2 Input Divide Select bits [1:0]
If the PLL2 Input Divide Enable bit is set to 1b (REG[003Eh] bit 4 = 1b), these bits select
the divide ratio applied to Input Clock 2 (INCLK?2) before it goes to PLL2. If the PLL2
Input Divide Enable bit is set to Ob (REG[003Eh] bit 4 = Ob), Input Clock 2 is not divided
(1:2).
Table 10-14: PLL2 Input Divide Ratio Selection
REG[003Eh] bits 6-5 PLL2 Input Divide Ratio
00b 2:1
01b 41
10b 6:1
11b 8:1
Note
If the system is already operating with a divided clock and the divide ratio needs to be
switched to a different ratio, the following sequence must be used.
1. Disable the PLL2 input divider (REG[003Eh] bit 4 = 0Ob)
2. Change the PLL2 input divide ratio (REG[003Eh] bits 6-5)
3. Enable the PLL2 input divider (REG[003Eh] bit 4 = 1b)
bit 4 PLL2 Input Divide Enable
This bit determines whether Input Clock 2 (INCLKZ2) which is used to derive the PLL2
input clock (PLL2IN) is divided or not. For details on the clock structure, see Section
Chapter 9, “Clocks” on page 128.
When this bit = Ob, Input Clock 2 is not divided (1:1).
When this bit = 1b, Input Clock 2 is divided according to the setting of the PLL2 Input
Divide Select bits, REG[003Eh] bits 6-5.
bit 3 Input Clock 1 Source (Read Only)

This bit indicates the Input Clock 1 (INCLK1) source which is controlled by the state of
the CNFO pin.

When this bit = Ob, the Input Clock 1 source is CLKI.

When this bit = 1b, the Input Clock 1 source is OSCI.
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bits 2-1

bit 0

PLL1 Input Divide Select bits [1:0]

If the PLL1 Input Divide Enable bit is set to 1b (REG[003Eh] bit 0 = 1b), these bits select
the divide ratio applied to Input Clock 1 (INCLKZ1) before it goes to PLL1. If the PLL1
Input Divide Enable bit is set to Ob (REG[003Eh] bit 0 = 0b), Input Clock 1 is not divided
(2:2).

Table 10-15: PLL1 Input Divide Ratio Selection

REG[003Eh] bits 2-1 PLL1 Input Divide Ratio
00b 2:1
01b 4:1
10b 6:1
11b 8:1

Note
If the system is already operating with a divided clock and the divide ratio needs to be
switched to a different ratio, the following sequence must be used.
1. Disable the PLL1 input divider (REG[003Eh] bit 0 = Ob)
2. Change the PLL1 input divide ratio (REG[003Eh] bits 2-1)
3. Enable the PLL1 input divider (REG[003Eh] bit 0 = 1b)

PLL1 Input Divide Enable

This bit determines whether Input Clock 1 (INCLKZ1) which is used to derive the PLL1
input clock (PLL1IN) is divided or not. For details on the clock structure, see Section
Chapter 9, “Clocks” on page 128.

When this bit = Ob, Input Clock 1 is not divided (1:1).

When this bit = 1b, Input Clock 1 is divided according to the setting of the PLL1 Input
Divide Select bits, REG[003Eh] bits 2-1.

REG[0040h] through REG[0041h] are Reserved

These registers are Reserved and should not be written.
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REG[0060h] Host SPI Clock Configuration Register
Default = 00h Read/Write
n/a SPI Clock Divide Select bits 3-0
7 | 6 | 5 | 4 3 | 2 | 1 | 0
bits 3-0 SPI Clock Divide Select bits [3:0]

These bits specify the divide ratio for the clock used for the Host SPI interface. The clock
source for this divider is the system clock. This setting is used only when the SPI clock is
generated from the system clock (REG[0061h] bit 0 = 1b).

Table 10-16: SPI Clock Divide Ratio Selection

REG[0060h] bits 3-0 SPI Clock Divide Ratio REG[0060h] bits 3-0 SPI Clock Divide Ratio
0000b 11 1000b 91
0001b 2:1 1001b 10:1
0010b 31 1010b 1111
0011b 4:1 1011b 12:1
0100b 51 1100b 13:1
0101b 6:1 1101b 14:1
0110b 71 1110b 15:1
0111b 81 1111b 16:1
Note

SPI Clock = System Clock frequency / Divide Ratio > HSCK frequency.
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REG[0061h] Host SPI Enable Register
Default = 00h or 10h if SPI Enabled Read/Write
n/a Sgltgttlgfgg)m n/a SPI CIS();Ié;ource n/a SPI Clock Enable
7 | 6 | 5 4 3 2 1 0
bit 4 SPICLKEN Pin Status (Read Only)

This bit indicates the status of the SPICLKEN (AB5) pin.
When this bit = Ob, the SPICLKEN (AB5) pin is low.
When this bit = 1b, the SPICLKEN (AB5) pin is high.

bit 2 SPI Clock Source Select
When the host is configured for SPI (see Section 5.4, “Configuration Pins” on page 32),
the SPICLKSEL input pin (pin AB5) determines how the source for the Host SPI clock is
selected. For details on the clock structure, see Section Chapter 9, “Clocks” on page 128.
When SPICLKSEL is 0, this bit is used to select the source for the Host SPI clock between
Input Clock 1 (INCLKZ1) and the system clock (SYSCLK) as follows.
When this bit = Ob, the source for the Host SPI clock is the system clock. It can be further
divided using the SPI Clock Divide Select bits (REG[0060h] bits 3-0) and can be con-
trolled by the SPI Clock Enable bit (REG[0061h] bit 0).
When this bit = 1b, the source for the Host SPI clock is Input Clock 1 (INCLK1). It cannot
be further divided and is not controlled by the SPI Clock Enable bit.
When SPICLKSEL is 1, this bit is ignored and the source for the Host SPI clock is Input
Clock 1 (INCLK1).

bit 0 SPI Clock Enable
This bit enables/disables the Host SPI clock when the clock source is the divided down
system clock.
When this bit = Ob, the Host SPI clock is disabled.
When this bit = 1b, the Host SPI clock is enabled.
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REG[0062h] Host I12C Clock Configuration Register

Default = 00h Read/Write
n/a 12C Clock Divide Select bits 4-0
7 | 6 | 5 | 4 3 | 2 | 1 | 0
bits 3-0 12C Clock Divide Select bits [3:0]

These bits specify the divide ratio for the clock used for the Host 12C interface. The clock
source for this divider is the system clock. This setting is used only when 12C clock is gen-
erated from the system clock (REG[0063h] bit 0 = 1b).

Table 10-17: 12C Clock Divide Ratio Selection

REG[0062h] bits 3-0 12C Clock Divide Ratio REG[0062h] bits 3-0 12C Clock Divide Ratio
0000b 11 1000b 9:1
0001b 2:1 1001b 101
0010b 31 1010b 11:1
0011b 4:1 1011b 12:1
0100b 51 1100b 13:1
0101b 6:1 1101b 14:1
0110b 71 1110b 15:1
0111b 8:1 1111b 16:1

Note
For fast mode (400kbps)

12C Clock = System Clock frequency / Divide Ratio > 24MHz frequency.

For standard mode (100kbps)

12C Clock = System Clock frequency / Divide Ratio > 5.4MHz frequency.
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REG[0063h] Host I12C Enable Register
Default = 00h Read/Write
n/a IZé?tgtlaléE(gg)in n/a 12¢ Clsoglléiource n/a 12C Clock Enable
7 | 6 | 5 4 3 2 1 0

bit 4 I2CCLKEN Pin Status (Read Only)
This bit indicates the status of the I2CCLKEN (ABS5) pin.
When this bit = Ob, the I2CCLKEN (AB5) pin is low.
When this bit = 1b, the I2CCLKEN (AB5) pin is high.

bit 2 12C Clock Source Select
When the host is configured for 12C (see Section 5.4, “Configuration Pins” on page 32),
the I2CCLKSEL input pin (pin AB5) determines how the source for the Host 12C clock is
selected. For details on the clock structure, see Section Chapter 9, “Clocks” on page 128.
When I2CCLKSEL is 0, this bit is used to select the source for the Host 12C clock
between Input Clock 1 (INCLK1) and the system clock (SYSCLK) as follows.
When this bit = Ob, the source for the Host 12C clock is the system clock. It can be further
divided using the 12C Clock Divide Select bits (REG[0062h] bits 3-0) and can be con-
trolled by the 12C Clock Enable bit (REG[0063h] bit 0).
When this bit = 1b, the source for the Host 12C clock is Input Clock 1 (INCLK1). It cannot
be further divided and is not controlled by the I12C Clock Enable bit.
When 12CCLKSEL is 1, this bit is ignored and the source for the Host 12C clock is Input
Clock 1 (INCLK1).

bit 0 12C Clock Enable
This bit enables/disables the Host 12C clock when the clock source is the divided down
system clock.
When this bit = Ob, the Host 12C clock is disabled.
When this bit = 1b, the Host 12C clock is enabled.
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10.4.2 Host Interface Registers

REG[0080h] Internal Memory Space Upper Address Register 0
Default = 00h Read/Write

Internal Memory Space Upper Address bits 23-16
7 | 6 | 5 | 4 | 3 | 2 1 | 0

REG[0081h] Internal Memory Space Upper Address Register 1
Default = 00h Read/Write

Internal Memory Space Upper Address bits 31-24
7 | 6 | 5 | 4 | 3 | 2 1 | 0

REG[0081h] bits 7-0
REG[0080h] bits 7-0  Internal Memory Space Upper Address bits [31:16]
These bits contain the upper 16 bits of the address to concatenate to the Host address for

Parallel Direct mode access to Memory Space. The internal Memory Space has a 32-bit
address and the Host interface only has up to 21 bits of address lines. This register serves
as a “page” register to the internal 32-bit Memory Space.

Bits 31-21 of the internal address use MUADDR([31:21]. Each of bits 20-16 of the internal
address can use either MUADDR]X] or the corresponding Host input address line. The
selection between MUADDR([X] and input address line is determined by the
MUMASK]X] register bits. Bits 15-0 of the internal address use the lower 16 bits of the

Host input address lines.

REG[0082h] Internal Memory Space Upper Address Mask Register
Default = 00h Read/Write
n/a Internal Memory Space Upper Address Mask bits 20-16
7 | 6 | 5 4 | 3 | 2 | 1 | 0
bits 4-0 Internal Memory Space Upper Address Mask bits [20:16]
These bits select the source of the internal address bits 20-16 for Parallel Direct access to
Memory Space.

When MUMASK][x]=0b, the corresponding Host input address line is used.
When MUMASK][x]=1b, MUADDR]X] is used.
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REG[0084h] Host Control Register 0
Default = 00h Read/Write
Asynchronous
n/a System Control
Registers Host
Access
7 6 | 5 | 4 | 3 | 2 1 0
bit 0 Asynchronous System Control Registers Host Access

This bit controls write accesses to the asynchronous registers REG[0020h] ~
REG[003Fh]. This bit has no effect on read accesses from REG[0020h] ~ REG[003Fh] or
read/write accesses for all other registers.

When this bit = 0b, REG[0020h] ~ REG[003Fh] are accessed synchronously by the inter-
nal VBUS and cannot be directly written by the Host. In this mode, the Host can still indi-
rectly write to REG[0020h] ~ REG[003Fh] using the Internal Memory Space Data Port
(REG[00ACh] ~ REG[00ADNh]) at the internal memory space 3800_xxxxh (see
REG[00A8h] ~ REG[00ABNh]).

When this bit = 1b, REG[0020h] ~ REG[003Fh] are accessed asynchronously by the Host
and cannot be written by the internal VBUS.

REG[0085h] Host Control Register 1
Default = 04h Read/Write
n/a Reserved n/a Read Data Setup Cycles bits 2-0
7 | 6 | 5 4 3 2 1 | 0
bit 4 Reserved
The default value of this bit is Ob.
bits 2-0 Read Data Setup Cycles bits [2:0]
When the Marvell PXA3xx host interface is used, a read data setup time of 30ns is
required. These bits specify the read data setup cycles before rising edge of RDY
(WAIT#). Read data setup cycles must be set based on system clock cycle as follows.
read data setup = (value of these bits) x (system clock period).
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REG[008Ah] Host Control Register 2
Default = 00h Write Only
FP2I0 C33PE S1D13515/
n/a Debugger Pins S2D13515
Enable Software Reset
7 | 5 | 4 | 3 | 2 1 0
bit 4 C33PE Debugger Pins Enable
This bit controls the function of the FP21010, FP21011, FP21013, FP21014, FP21016,
and FP21017 pins when the host select is Direct 16-bit and not Marvell PXA3xXx.
When this bit = Ob, the FP210x pins are used for pixel data.
When this bit = 1b, the FP210x pins are used for the C33PE Debugger interface.
bit 0 S1D13515/S2D13515 Software Reset

This bit controls the S1D13515/S2D13515 software reset.

When this bit = Ob, the S1D13515/S2D13515 systems are released from reset.

When this bit = 1b, all S1D13515/S2D13515 systems except the Host Interface are held in
reset.

The following sequence must be used to correctly execute a software reset.
1. Set software reset, REG[008Ah] bit 0 = 1b.

2. Disable software reset, REG[008Ah] bit 0 = Ob.

3. Set Async Register Write Access to Host, REG[0084h] bit 0 = 1b.

4. Enable PLL1, set REG[0024h] bit 0 = 1b.

5. Set Async Register Write Access to internal VBUS, REG[0084h] bit 0 = Ob.

REG[00A6h] Internal Memory Space Read/Write Control Register
Default = 00h Read/Write
Internal Memory
alh Space
Auto-Increment
Enable
7 | 5 | 4 | 3 | 2 | 1 0
bit 0 Internal Memory Space Auto-Increment Enable

This bit controls auto-increment of the Internal Memory Space Read/Write Address regis-
ters (REG[00A8h] ~ REG[00ABNh]) for host accesses to the internal memory space
through the Internal Memory Space Read/Write Data Port (REG[00ACh] ~
REG[00ADA]).

When this bit = Ob, the internal memory space address is not auto-incremented.

When this bit = 1b, the internal memory space address is auto-incremented.
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REG[00A8h] Internal Memory Space Read/Write Address Register O
Default = 00h Read/Write

Internal Memory Space Read/Write Address bits 7-0
7 | 6 | 5 | 4 | 3 | 2 1 | 0

REG[00A9h] Internal Memory Space Read/Write Address Register 1
Default = 00h Read/Write

Internal Memory Space Read/Write Address bits 15-8
7 | 6 | 5 | 4 | 3 | 2 1 | 0

REG[00AAR] Internal Memory Space Read/Write Address Register 2
Default = 00h Read/Write

Internal Memory Space Read/Write Address bits 23-16
7 | 6 | 5 | 4 | 3 | 2 1 | 0

REG[00ABhH] Internal Memory Space Read/Write Address Register 3
Default = 00h Read/Write

Internal Memory Space Read/Write Address bits 31-24
7 | 6 | 5 4 3 | 2 1 | 0

REG[00ABN] bits 7-0
REG[00AANh] bits 7-0
REG[00A9h] bits 7-0
REG[00A8h] bits 7-0  Internal Memory Space Read/Write Address bits [31:0]
These bits specify the internal memory space address to read/write when the Host accesses

the Internal Memory Space Read/Write Data Port (REG[00ACh] ~ REG[00ADh]). These
bits are auto-incremented when REG[00AG6h] bit 0 = 1b. See Chapter 8, “Memory Map”
on page 127 for address information.

Note
When using SPI, 12C, or any interface without WAIT, SDRAM must be accessed using

the SDRAM Read/Write Buffers (see Section 10.4.9, “SDRAM Read/Write Buffer Reg-
isters” on page 207).
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REG[00ACH] Internal Memory Space Read/Write Data Port Register 0
Default = 00h Read/Write
Internal Memory Space Read/Write Data Port bits 7-0
7 | 6 | 5 | 4 | 3 | 2 1 | 0
REG[00ADNhN] Internal Memory Space Read/Write Data Port Register 1
Default = 00h Read/Write
Internal Memory Space Read/Write Data Port bits 15-8
7 | 6 | 5 | 4 | 3 | 2 | 1 | 0

REG[00ADN] bits 7-0

REG[00ACH] bits 7-0 Internal Memory Space Read/Write Data Port bits [15:0]
These bits are the data port where the Host can access the internal memory space. The
address that will be written to or read from is specified in REG[00A8h] ~ REG[00ABNh].

Note
1. When using SPI, 12C, or any interface without WAIT, SDRAM must be accessed

using the SDRAM Read/Write Buffers (see
Section 10.4.9, “SDRAM Read/Write Buffer Registers” on page 207).

2. When using SPI for non-SDRAM read accesses, the Internal Memory Space
Read/Write Address bits (REG[00A8h] ~ REG[00ABh]) must be set before read
accesses from this port.
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10.4.3 Bit Per Pixel Converter Configuration Registers

The Bit-Per-Pixel Converter (BPPC) can be used to up-convert or down-convert image data between 32 bpp

unpacked and 8/16 bpp as shown below. See Chapter 12, “Bit-Per-Pixel Converter Functional Description” on page
440 for further information.

4 bytes per pixel { fffff

4 bytes per pixel { — — — 4

Note

The data size is based on the selected conversion mode for the specified BPPC Port

BPPC Port

- — — — 1 32-bitdata

,,,,, >

BPPC Port

77777 32-bit data
«—

BPPC

Example
Conversion
16-bit data

SDRAM

} 2 bytes per pixel

or

BPPC

(see Note)

Example
Conversion
8-bit data

SDRAM
T 1 byte per pixel

(see Note)

(see REG[00B0h], REG[00COh], REG[00DOh], or REG[OOEOhY).

Note

Figure 10-1: BPPC Conversion Example

The Bit Per Pixel Converter (BPPC) Ports cannot be accessed through the Host interface. Accesses to and from the
BPPC ports must be in 32-bit units.
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REG[00BOh] BPPC Port 0 Mode Configuration Register 0
Default = 00h Read/Write
n/a BPPC Port 0 Conversion Mode bits 3-0
7 | 6 | 5 | 4 3 | 2 | 1 | 0
bits 3-0 BPPC Port 0 Conversion Mode bits [3:0]
These bits determine the address and data conversion mode as shown in the following
table.
Table 10-18: BPPC Port 0 Conversion Modes
REG[00BOh] bits 3-0 Data Conversion Mode
0000b No change
0001b 8 bpp conversion,
[A8,R8,G8,B8] - R3G3B2, [FFh,R8,G8,B8] < R3G3B2
0010b 16 bpp conversion,
[A8,R8,G8,B8] > R5G6BS5, [FFh,R8,G8,B8] < R5G6B5
0011b 8 bpp conversion for reads only,
[FFh, Lum8, Lum8, Lum8] € Lum8
0100b Reserved
0101b 8 bpp conversion for reads only,
[Alpha8, 00h, 00h, 00h] €< Alpha8
0110b 16 bpp conversion for reads only,
[{A4,A4}, {R4,R4}, {G4,G4}, {B4,B4}] € RAGABAA4
0111b 8 bpp conversion for reads only,
[{Alpha4,Alpha4}, {Lum4,Lum4}, {Lum4,Lum4}, {Lum4,Lum4}] < [Lum4, Alpha4]
1000b ~ 1001b Reserved
1010b 16 bpp conversion for reads only,
[Alpha8, Lum8, Lum8, Lum8] < [Lum8, Alpha8]
1011b ~ 1111b Reserved

REG[00B1h] BPPC Port 0 Mode Configuration Register 1
Default = 00h Read/Write

BPPC Port 0 ARGB Byte
Arrangement bits 1-0

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

bits 1-0 BPPC Port 0 ARGB Byte Arrangement bits [1:0]
These bits configure the expected ARGB data arrangement in 32-bit WORD.

Table 10-19: Expected BPPC Port 0 ARGB Data Arrangement

n/a

. 32-bit WORD
REG[00B1h] bits 1-0 - - - -
Bits[31:24] Bits[23:16] Bits[15:8] Bits[7:0]
00b Alpha Red Green Blue
01b Red Green Blue Alpha
10b Alpha Blue Green Red
11b Blue Green Red Alpha
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REG[00B4h] BPPC Port 0 Base Register 0
Default = 00h Read Only
BPPC Port 0 Base bits 7-0
7 | 6 | 5 | 4 3 2 1 | 0
REG[00B5h] BPPC Port 0 Base Register 1
Default = 00h Read Only
BPPC Port 0 Base bits 15-8
7 | 6 | 5 | 4 3 2 1 | 0
REG[00B6h] BPPC Port 0 Base Register 2
Default = 00h Read Only
BPPC Port 0 Base bits 23-16
7 | 6 | 5 | 4 3 2 1 | 0
REG[00B7h] BPPC Port 0 Base Register 3
Default = 40h Read Only
BPPC Port 0 Base bits 31-24
7 | 6 5 | 4 3 2 1 | 0

REG[00B7h] bits 7-0
REG[00B6h] bits 7-0
REG[00B5h] bits 7-0

REG[00B4h] bits 7-0  BPPC Port 0 Base bits [31:0] (Read Only)

These bits indicate the base address for Port 0 of the BPPC. These bits are read only and
have a value of 4000 _0000h.
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REG[00B8h] BPPC Port 0 Mask Register O
Default = 00h Read/Write
BPPC Port 0 Mask bits 7-0
7 | 6 | 5 | 4 3 2 1 | 0

REG[00B9h] BPPC Port 0 Mask Register 1
Default = 00h Read/Write
BPPC Port 0 Mask bits 15-8
7 | 6 | 5 | 4 3 2 1 | 0

REG[00BAh] BPPC Port 0 Mask Register 2
Default = 00h Read/Write
BPPC Port 0 Mask bits 23-16
7 | 6 | 5 | 4 3 2 1 | 0

REG[00BBh] BPPC Port 0 Mask Register 3
Default = 00h Read/Write

n/a BPPC Port 0 Mask bits 27-24
7 | 6 5 | 4 3 2 1 | 0

REG[00BBh] bits 3-0

REG[00BAN] bits 7-0

REG[00B9h] bits 7-0

REG[00B8h] bits 7-0  BPPC Port 0 Mask bits [27:0]
These bits are used in combination with the BPPC Port 0 Target Base bits (see
REG[00BCh] ~ REG[00BFh]) and specify the mask to validate the port address to a spe-
cific range for Port 0 of the BPPC. These bits must be byte, 2 byte, or 4 byte aligned based
on the selected BPPC Port 0 Conversion Mode (see REG[00BO] bits 3-0). For example,
if 8 bpp conversion is selected, the bits must be byte aligned. For 16 bpp conversion, the
bits must be 2 byte aligned.

The lower 28 bits of the port address is ANDed with the compliment of the Mask Register
and the result is then added to the Target Base Register. Refer to the BPPC Port 0 Target
Base register description (REG[00BCh] ~ REG[00BFh]) for the required equations.
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REG[00BCh] BPPC Port 0 Target Base Register 0
Default = 00h Read/Write
BPPC Port 0 Target Base bits 7-0
7 | 6 | 5 | 4 | 3 2 1 | 0
REG[00BDh] BPPC Port 0 Target Base Register 1
Default = 00h Read/Write
BPPC Port 0 Target Base bits 15-8
7 | 6 | 5 | 4 | 3 2 1 | 0
REG[00BEh] BPPC Port 0 Target Base Register 2
Default = 00h Read/Write
BPPC Port 0 Target Base bits 23-16
7 | 6 | 5 | 4 | 3 2 1 | 0
REG[00BFh] BPPC Port O Target Base Register 3
Default = 00h Read/Write
BPPC Port 0 Target Base bits 31-24
7 | 6 | 5 | 4 3 2 1 | 0

REG[00BFh] bits 7-0
REG[00BENh] bits 7-0
REG[00BDh] bits 7-0
REG[00BCh] bits 7-0 BPPC Port 0 Target Base bits [31:0]

These bits are used in combination with the BPPC Port 0 Mask bits (see REG[00B8h] ~
REG[00BBh]) and specify the target base address which determines the memory target
address for Port 0 of the BPPC. These bits must be byte, 2 byte, or 4 byte aligned based on
the selected BPPC Port 0 Conversion Mode (see REG[00BOh] bits 3-0). For example, if 8
bpp conversion is selected, the bits must be byte aligned. For 16 bpp conversion, the bits

must be 2 byte aligned.

The target address is generated according to the following equations:

MaskedAddr[27:0] = PortAddr[27:0] & ~Mask[27:0]

if (8 bpp format)

ConvertedAddr[27:0] = {00, MaskedAddr[27:2]}

else if (16 bpp format)

ConvertedAddr[27:0] = {0, MaskedAddr[27:1]}

else ConvertedAddr[27:0] = MaskedAddr[27:0]

TargetAddr[31:0] = TargetBase[31:0] + {0000, ConvertedAddr[27:0]}
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REG[00COh] BPPC Port 1 Mode Configuration Register 0
Default = 00h Read/Write
n/a BPPC Port 1 Conversion Mode bits 3-0
7 | 6 | 5 | 4 3 | 2 | 1 | 0
bits 3-0 BPPC Port 1 Conversion Mode bits [3:0]

These bits determine the address and data conversion mode as follows.
Table 10-20: BPPC Port 1 Conversion Modes

REG[00CO0h] bits 3-0 Data Conversion Mode
0000b No change
8 bpp conversion,

0001b [A8,R8,G8,B8] > R3G3B2, [FFh,R8,G8,B8] < R3G3B2
0010b 16 bpp conversion,

[A8,R8,G8,B8] = R5G6B5, [FFh,R8,G8,B8] € R5G6B5
0011b 8 bpp conversion for reads only,

[FFh, Lum8, Lum8, Lum8] € Lum8
0100b Reserved
8 bpp conversion for reads only,

0101b [Alpha8, 00h, 00h, 00h] € Alpha8

0110b 16 bpp conversion for reads only,
[{A4,A4}, {R4,R4}, {G4,G4}, {B4,B4}] € RAGABAA4

0111b 8 bpp conversion for reads only,

[{Alpha4,Alpha4}, {Lum4,Lum4}, {Lum4,Lum4}, {Lum4,Lum4}] €< [Lum4, Alpha4]
1000b ~ 1001b Reserved

16 bpp conversion for reads only,
[Alpha8, Lum8, Lum8, Lum8] < [Lum8, Alpha8]

1011b ~ 1111b Reserved

1010b

REG[00C1h] BPPC Port 1 Mode Configuration Register 1
Default = 00h Read/Write

BPPC Port 1 ARGB Byte
Arrangement bits 1-0

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

bits 1-0 BPPC Port 1 ARGB Byte Arrangement bits [1:0]
These bits configure the expected ARGB data arrangement in 32-bit WORD.

Table 10-21: Expected BPPC Port 1 ARGB Data Arrangement

n/a

. 32-bit WORD
REG[00C1h] bits 1-0 - - - -
Bits[31:24] Bits[23:16] Bits[15:8] Bits[7:0]
00b Alpha Red Green Blue
01b Red Green Blue Alpha
10b Alpha Blue Green Red
11b Blue Green Red Alpha
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REG[00C4h] BPPC Port 1 Base Register 0
Default = 00h Read Only
BPPC Port 1 Base bits 7-0
7 | 6 | 5 | 4 3 2 1 | 0
REG[00C5h] BPPC Port 1 Base Register 1
Default = 00h Read Only
BPPC Port 1 Base bits 15-8
7 | 6 | 5 | 4 3 2 1 | 0
REG[00C6h] BPPC Port 1 Base Register 2
Default = 00h Read Only
BPPC Port 1 Base bits 23-16
7 | 6 | 5 | 4 3 2 1 | 0
REG[00C7h] BPPC Port 1 Base Register 3
Default = 50h Read Only
BPPC Port 1 Base bits 31-24
7 | 6 5 | 4 3 2 1 | 0

REG[00C7h] bits 7-0
REG[00C6h] bits 7-0
REG[00C5h] bits 7-0

REG[00C4h] bits 7-0  BPPC Port 1 Base bits [31:0] (Read Only)

These bits indicate the base address for Port 1 of the BPPC. These bits are read only and
have a value of 5000_0000h.
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REG[00C8h] BPPC Port 1 Mask Register O
Default = 00h Read/Write
BPPC Port 1 Mask bits 7-0
7 | 6 | 5 | 4 3 2 1 | 0

REG[00C9h] BPPC Port 1 Mask Register 1
Default = 00h Read/Write
BPPC Port 1 Mask bits 15-8
7 | 6 | 5 | 4 3 2 1 | 0

REG[00CAh] BPPC Port 1 Mask Register 2
Default = 00h Read/Write
BPPC Port 1 Mask bits 23-16
7 | 6 | 5 | 4 3 2 1 | 0

REG[00CBh] BPPC Port 1 Mask Register 3
Default = 00h Read/Write

n/a BPPC Port 1 Mask bits 27-24
7 | 6 5 | 4 3 2 1 | 0

REG[00CBh] bits 3-0

REG[00CAN] bits 7-0

REG[00C9h] bits 7-0

REG[00C8h] bits 7-0 BPPC Port 1 Mask bits [27:0]
These bits are used in combination with the BPPC Port 1 Target Base bits (see
REG[00CCh] ~ REG[00CFh]) and specify the mask to validate the port address to a spe-
cific range for Port 1 of the BPPC. These bits must be byte, 2 byte, or 4 byte aligned based
on the selected BPPC Port 1 Conversion Mode (see REG[00COh] bits 3-0). For example,
if 8 bpp conversion is selected, the bits must be byte aligned. For 16 bpp conversion, the
bits must be 2 byte aligned.

The lower 28 bits of the port address is ANDed with the compliment of the Mask Register
and the result is then added to the Target Base Register. Refer to the BPPC Port 1 Target
Base register description (REG[00CCh] ~ REG[00CFh]) for the required equations.
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REG[00CCh] BPPC Port 1 Target Base Register 0
Default = 00h Read/Write
BPPC Port 1 Target Base bits 7-0
7 | 6 | 5 | 4 | 3 2 1 | 0
REG[00CDh] BPPC Port 1 Target Base Register 1
Default = 00h Read/Write
BPPC Port 1 Target Base bits 15-8
7 | 6 | 5 | 4 | 3 2 1 | 0
REG[00CEh] BPPC Port 1 Target Base Register 2
Default = 00h Read/Write
BPPC Port 1 Target Base bits 23-16
7 | 6 | 5 | 4 | 3 2 1 | 0
REG[00CFh] BPPC Port 1 Target Base Register 3
Default = 00h Read/Write
BPPC Port 1 Target Base bits 31-24
7 | 6 | 5 | 4 3 2 1 | 0

REG[00CFh] bits 7-0
REG[00CENh] bits 7-0
REG[00CDh] bits 7-0
REG[00CCh] bits 7-0 BPPC Port 1 Target Base bits [31:0]

These bits are used in combination with the BPPC Port 1 Mask bits (see REG[00C8h] ~
REG[00CBNh]) and specify the target base address which determines the memory target
address for Port 1 of the BPPC. These bits must be byte, 2 byte, or 4 byte aligned based on
the selected BPPC Port 1 Conversion Mode (see REG[00COh] bits 3-0). For example, if 8
bpp conversion is selected, the bits must be byte aligned. For 16 bpp conversion, the bits

must be 2 byte aligned.

The target address is generated according to the following equations.

MaskedAddr[27:0] = PortAddr[27:0] & ~Mask[27:0]

if (8 bpp format)

ConvertedAddr[27:0] = {00, MaskedAddr[27:2]}

else if (16 bpp format)

ConvertedAddr[27:0] = {0, MaskedAddr[27:1]}

else ConvertedAddr[27:0] = MaskedAddr[27:0]

TargetAddr[31:0] = TargetBase[31:0] + {0000, ConvertedAddr[27:0]}
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REG[00DO0Oh] BPPC Port 2 Mode Configuration Register 0
Default = 00h Read/Write
n/a BPPC Port 2 Conversion Mode bits 3-0
7 | 6 | 5 | 4 3 | 2 | 1 | 0
bits 3-0 BPPC Port 2 Conversion Mode bits [3:0]

These bits determine the address and data conversion mode as follows.
Table 10-22: BPPC Port 2 Conversion Modes

REG[00DOh] bits 3-0 Data Conversion Mode
0000b No change
8 bpp conversion,

0001b [A8,R8,G8,B8] > R3G3B2, [FFh,R8,G8,B8] < R3G3B2
0010b 16 bpp conversion,

[A8,R8,G8,B8] = R5G6B5, [FFh,R8,G8,B8] € R5G6B5
0011b 8 bpp conversion for reads only,

[FFh, Lum8, Lum8, Lum8] € Lum8
0100b Reserved
8 bpp conversion for reads only,

0101b [Alpha8, 00h, 00h, 00h] € Alpha8

0110b 16 bpp conversion for reads only,
[{A4,A4}, {R4,R4}, {G4,G4}, {B4,B4}] € RAGABAA4

0111b 8 bpp conversion for reads only,

[{Alpha4,Alpha4}, {Lum4,Lum4}, {Lum4,Lum4}, {Lum4,Lum4}] €< [Lum4, Alpha4]
1000b ~ 1001b Reserved

16 bpp conversion for reads only,
[Alpha8, Lum8, Lum8, Lum8] < [Lum8, Alpha8]

1011b ~ 1111b Reserved

1010b

REG[00D1h] BPPC Port 2 Mode Configuration Register 1
Default = 00h Read/Write

BPPC Port 2 ARGB Byte
Arrangement bits 1-0

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

bits 1-0 BPPC Port 2 ARGB Byte Arrangement bits [1:0]
These bits configure the expected ARGB data arrangement in 32-bit WORD.

Table 10-23: Expected BPPC Port 2 ARGB Data Arrangement

n/a

. 32-bit WORD
REG[00D1h] bits 1-0 - - - -
Bits[31:24] Bits[23:16] Bits[15:8] Bits[7:0]
00b Alpha Red Green Blue
01b Red Green Blue Alpha
10b Alpha Blue Green Red
11b Blue Green Red Alpha
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REG[00D4h] BPPC Port 2 Base Register 0
Default = 00h Read Only

BPPC Port 2 Base bits 7-0
7 | 6 | 5 | 4 3 2 1 | 0

REG[00D5h] BPPC Port 2 Base Register 1
Default = 00h Read Only

BPPC Port 2 Base bits 15-8
7 | 6 | 5 | 4 3 2 1 | 0

REG[00D6h] BPPC Port 2 Base Register 2
Default = 00h Read Only

BPPC Port 2 Base bits 23-16
7 | 6 | 5 | 4 3 2 1 | 0

REG[00D7h] BPPC Port 2 Base Register 3
Default = 60h Read Only

BPPC Port 2 Base bits 31-24
7 | 6 5 | 4 3 2 1 | 0

REG[00D7h] bits 7-0

REG[00D6h] bits 7-0

REG[00D5h] bits 7-0

REG[00D4h] bits 7-0 BPPC Port 2 Base bits [31:0] (Read Only)
These bits indicate the base address for Port 2 of the BPPC. These bits are read only and
have a value of 6000_0000h.
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REG[00D8h] BPPC Port 2 Mask Register O
Default = 00h Read/Write
BPPC Port 2 Mask bits 7-0
7 | 6 | 5 | 4 3 2 1 | 0

REG[00D9h] BPPC Port 2 Mask Register 1
Default = 00h Read/Write
BPPC Port 2 Mask bits 15-8
7 | 6 | 5 | 4 3 2 1 | 0

REG[O0DAh] BPPC Port 2 Mask Register 2
Default = 00h Read/Write
BPPC Port 2 Mask bits 23-16
7 | 6 | 5 | 4 3 2 1 | 0

REG[00DBh] BPPC Port 2 Mask Register 3
Default = 00h Read/Write

n/a BPPC Port 2 Mask bits 27-24
7 | 6 5 | 4 3 2 1 | 0

REG[00DBh] bits 3-0

REG[00DANh] bits 7-0

REG[00D9h] bits 7-0

REG[00D8h] bits 7-0 BPPC Port 2 Mask bits [27:0]
These bits are used in combination with the BPPC Port 2 Target Base bits (see
REG[00DCh] ~ REG[00DFh]) and specify the mask to validate the port address to a spe-
cific range for Port 2 of the BPPC. These bits must be byte, 2 byte, or 4 byte aligned based
on the selected BPPC Port 2 Conversion Mode (see REG[00DO0hN] bits 3-0). For example,
if 8 bpp conversion is selected, the bits must be byte aligned. For 16 bpp conversion, the
bits must be 2 byte aligned.

The lower 28 bits of the port address is ANDed with the compliment of the Mask Register
and the result is then added to the Target Base Register. Refer to the BPPC Port 2 Target
Base register description (REG[00DCh] ~ REG[00DFh]) for the required equations.
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REG[00DCh] BPPC Port 2 Target Base Register 0
Default = 00h Read/Write
BPPC Port 2 Target Base bits 7-0
7 | 6 | 5 | 4 | 3 2 1 | 0
REG[00DDh] BPPC Port 2 Target Base Register 1
Default = 00h Read/Write
BPPC Port 2 Target Base bits 15-8
7 | 6 | 5 | 4 | 3 2 1 | 0
REG[O00DEh] BPPC Port 2 Target Base Register 2
Default = 00h Read/Write
BPPC Port 2 Target Base bits 23-16
7 | 6 | 5 | 4 | 3 2 1 | 0
REG[00DFh] BPPC Port 2 Target Base Register 3
Default = 00h Read/Write
BPPC Port 2 Target Base bits 31-24
7 | 6 | 5 | 4 3 2 1 | 0

REG[00DFh] bits 7-0
REG[00DERh] bits 7-0
REG[00DDh] bits 7-0
REG[00DCh] bits 7-0 BPPC Port 2 Target Base bits [31:0]

These bits are used in combination with the BPPC Port 2 Mask bits (see REG[00D8h] ~
REG[00DBh]) and specify the target base address which determines the memory target
address for Port 2 of the BPPC. These bits must be byte, 2 byte, or 4 byte aligned based on
the selected BPPC Port 2 Conversion Mode (see REG[00DO0hN] bits 3-0). For example, if 8
bpp conversion is selected, the bits must be byte aligned. For 16 bpp conversion, the bits

must be 2 byte aligned.

The target address is generated according to the following equations.

MaskedAddr[27:0] = PortAddr[27:0] & ~Mask[27:0]

if (8 bpp format)

ConvertedAddr[27:0] = {00, MaskedAddr[27:2]}

else if (16 bpp format)

ConvertedAddr[27:0] = {0, MaskedAddr[27:1]}

else ConvertedAddr[27:0] = MaskedAddr[27:0]

TargetAddr[31:0] = TargetBase[31:0] + {0000, ConvertedAddr[27:0]}
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REG[00EOh] BPPC Port 3 Mode Configuration Register 0
Default = 00h Read/Write
n/a BPP Port 3 Conversion Mode bits 3-0
7 | 6 | 5 | 4 3 | 2 | 1 | 0
bits 3-0 BPP Port 3 Conversion Mode bits [3:0]

These bits determine the address and data conversion mode as follows.
Table 10-24: BPPC Port 3 Conversion Modes

REG[00EOh] bits 3-0 Data Conversion Mode
0000b No change
8 bpp conversion,

0001b [A8,R8,G8,B8] > R3G3B2, [FFh,R8,G8,B8] < R3G3B2
0010b 16 bpp conversion,

[A8,R8,G8,B8] = R5G6B5, [FFh,R8,G8,B8] € R5G6B5
0011b 8 bpp conversion for reads only,

[FFh, Lum8, Lum8, Lum8] € Lum8
0100b Reserved
8 bpp conversion for reads only,

0101b [Alpha8, 00h, 00h, 00h] € Alpha8

0110b 16 bpp conversion for reads only,
[{A4,A4}, {R4,R4}, {G4,G4}, {B4,B4}] € RAGABAA4

0111b 8 bpp conversion for reads only,

[{Alpha4,Alpha4}, {Lum4,Lum4}, {Lum4,Lum4}, {Lum4,Lum4}] €< [Lum4, Alpha4]
1000b ~ 1001b Reserved

16 bpp conversion for reads only,
[Alpha8, Lum8, Lum8, Lum8] < [Lum8, Alpha8]

1011b ~ 1111b Reserved

1010b

REG[00E1h] BPPC Port 3 Mode Configuration Register 1
Default = 00h Read/Write

BPPC Port 3 ARGB Byte
Arrangement bits 1-0

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

bits 1-0 BPPC Port 3 ARGB Byte Arrangement bits [1:0]
These bits configure the expected ARGB data arrangement in 32-bit WORD.

Table 10-25: Expected BPPC Port 3 ARGB Data Arrangement

n/a

. 32-bit WORD
REG[00E1h] bits 1-0 - - - -
Bits[31:24] Bits[23:16] Bits[15:8] Bits[7:0]
00b Alpha Red Green Blue
01b Red Green Blue Alpha
10b Alpha Blue Green Red
11b Blue Green Red Alpha
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REG[00E4h] BPPC Port 3 Base Register 0
Default = 00h Read Only
BPPC Port 3 Base bits 7-0
7 | 6 | 5 | 4 3 2 1 | 0
REG[O0E5h] BPPC Port 3 Base Register 1
Default = 00h Read Only
BPPC Port 3 Base bits 15-8
7 | 6 | 5 | 4 3 2 1 | 0
REG[00E6h] BPPC Port 3 Base Register 2
Default = 00h Read Only
BPPC Port 3 Base bits 23-16
7 | 6 | 5 | 4 3 2 1 | 0
REG[00E7h] BPPC Port 3 Base Register 3
Default = 70h Read Only
BPPC Port 3 Base bits 31-24
7 | 6 5 | 4 3 2 1 | 0

REG[00E7h] bits 7-0
REG[O00ESh] bits 7-0
REG[O00ES5h] bits 7-0
REG[00E4h] bits 7-0

BPPC Port 3 Base bits [31:0] (Read Only)
These bits indicate the base address for Port 3 of the BPPC. These bits are read only and
have a value of 7000_0000h.
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REG[00E8h] BPPC Port 3 Mask Register 0
Default = 00h Read/Write
BPPC Port 3 Mask bits 7-0
7 | 6 | 5 | 4 3 2 1 | 0

REG[00ESh] BPPC Port 3 Mask Register 1
Default = 00h Read/Write
BPPC Port 3 Mask bits 15-8
7 | 6 | 5 | 4 3 2 1 | 0

REG[O0OEANh] BPPC Port 3 Mask Register 2
Default = 00h Read/Write
BPPC Port 3 Mask bits 23-16
7 | 6 | 5 | 4 3 2 1 | 0

REG[00EBh] BPPC Port 3 Mask Register 3
Default = 00h Read/Write

n/a BPPC Port 3 Mask bits 27-24
7 | 6 5 | 4 3 2 1 | 0

REG[00EBNh] bits 3-0

REG[00EAh] bits 7-0

REG[00E9N] bits 7-0

REG[00ES8h] bits 7-0  BPPC Port 3 Mask bits [27:0]
These bits are used in combination with the BPPC Port 3 Target Base bits (see
REG[00ECh] ~ REG[00EFh]) and specify the mask to validate the port address to a spe-
cific range for Port 3 of the BPPC. These bits must be byte, 2 byte, or 4 byte aligned based
on the selected BPPC Port 3 Conversion Mode (see REG[00EON] bits 3-0). For example,
if 8 bpp conversion is selected, the bits must be byte aligned. For 16 bpp conversion, the
bits must be 2 byte aligned.

The lower 28 bits of the port address is ANDed with the compliment of the Mask Register
and the result is then added to the Target Base Register. Refer to the BPPC Port 3 Target
Base register description (REG[00ECh] ~ REG[00EFh]) for the required equations.
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REG[O00ECh] BPPC Port 3 Target Base Register 0
Default = 00h Read/Write
BPPC Port 3 Target Base bits 7-0
7 | 6 | 5 | 4 | 3 2 1 | 0
REG[00EDh] BPPC Port 3 Target Base Register 1
Default = 00h Read/Write
BPPC Port 3 Target Base bits 15-8
7 | 6 | 5 | 4 | 3 2 1 | 0
REG[OOEEh] BPPC Port 3 Target Base Register 2
Default = 00h Read/Write
BPPC Port 3 Target Base bits 23-16
7 | 6 | 5 | 4 | 3 2 1 | 0
REG[00EFh] BPPC Port 3 Target Base Register 3
Default = 00h Read/Write
BPPC Port 3 Target Base bits 31-24
7 | 6 | 5 | 4 3 2 1 | 0

REG[00EFh] bits 7-0
REG[00EEh] bits 7-0
REG[00EDH] bits 7-0
REG[00ECh] bits 7-0 BPPC Port 3 Target Base bits [31:0]

These bits are used in combination with the BPPC Port 3 Mask bits (see REG[00E8h] ~
REG[00EBh]) and specify the target base address which determines the memory target
address for Port 3 of the BPPC. These bits must be byte, 2 byte, or 4 byte aligned based on
the selected BPPC Port 3 Conversion Mode (see REG[00EOh] bits 3-0). For example, if 8
bpp conversion is selected, the bits must be byte aligned. For 16 bpp conversion, the bits

must be 2 byte aligned.

The target address is generated according to the following equations.

MaskedAddr[27:0] = PortAddr[27:0] & ~Mask[27:0]

if (8 bpp format)

ConvertedAddr[27:0] = {00, MaskedAddr[27:2]}

else if (16 bpp format)

ConvertedAddr[27:0] = {0, MaskedAddr[27:1]}

else ConvertedAddr[27:0] = MaskedAddr[27:0]

TargetAddr[31:0] = TargetBase[31:0] + {0000, ConvertedAddr[27:0]}
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10.4.4 12S Control Registers

The S1D13515/S2D13515 includes an 12S interface which is typically used for audio output. For information
concerning this interface, see Chapter 14, “12S Audio Output Interface” on page 476. For information on configuring
the 12S DMA buffers, refer to Section 10.4.5, “12S DMA Registers” on page 187.

Default = 21h

REG[0100h] I2S Interface Control Register O

Read/Write

12S Blank Left
Channel

7

12S Blank Right
Channel

6

12S Left/Right 12S Data
Channel Data Transition Clock

Order Edge
5 4 3 2 1 0

12S WSIO Data
Timing

12S Data Bit
Ordering

IS2 Output Data

e Clock Source

bit 7

bit 6

bit 5

bit 4

bit 3

12S Blank Left Channel

This bit is used to blank left channel data for the 12S interface.
When this bit = Ob, the left channel data is normal.

When this bit = 1b, the left channel data is blanked.

12S Blank Right Channel

This bit is used to blank right channel data for the 12S interface.
When this bit = Ob, the right channel data is normal.

When this bit = 1b, the right channel data is blanked.

12S Left/Right Channel Data Order

This bit determines the left/right channel data order relative to the state of the WSIO pin.
When this bit = Ob, the left/right channel data order is left channel when WSIO = 1, right
channel when WSIO = 0.

When this bit = 1b, the left/right channel data order is right channel when WSIO = 1, left
channel when WSIO = 0.

Note
If the channel data order must be changed while the 12S interface is running, the 12S
FIFO must be cleared using the following sequence.
1. Disable the 12S DAC Controller, REG[0104h] bit 0 = Ob
2. Reset the 12S FIFO, REG[010Ch] bit 8 = 1b
3. Change the 12S Left/Right Channel Data Order, REG[0100h] bit 5
4. Enable the 12S DAC Controller, REG[0104h] bit 0 = 1b

12S Data Transition Clock Edge

This bit determines when the serial output data on the SDO pin changes.

When this bit = Ob, serial output data changes on the falling edge of the serial output
source clock.

When this bit = 1b, serial output data changes on the rising edge of the serial output source
clock.

12S WSIO Data Timing

This bit determines when serial data output on the SDO pin occurs relative to the word
sync signal edge (WSI10).

When this bit = Ob, serial output data starts one clock after the WSIO edge.

When this bit = 1b, serial output data starts on the same clock edge as WSIO.
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bit 2

bit 0

12S Data Bit Ordering
This bit determines the bit order for serial data output on the SDO pin.

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

12S Data Clock Source
This bit selects the source of the data clock used for serial data output on the SDO pin.

This bit must be set in combination with the WSIO and SCKIO Output Enable bit
(REG[0101h] bit 0) as shown in the following table.

Table 10-26 : 12S Data Clock (WSIO/SCKIO) Settings

REG[0101h] bit O REG[0100h] bit O Description
0Ob Reserved
Ob (default) 1b (default I2S data clock source is the internal clock.
WSIO/SCKIO are outputs driven by the internal clocks.

1b

I12S data clock source is an external clock and
WSIO/SCKIO are inputs (high-impedance).

1b Reserved

Ob

REG[0101h] I2S Interface Control Register 1
Default = 40h Read/Write
n/a Reserved n/a Wgt?pi?(é:gbﬁo
7 6 5 | 4 3 2 1 0
bit 6 Reserved
This bit must be set to 1b.
bit 0 WSIO and SCKIO Output Enable

This bit controls whether the serial word clock (WSI10) and the serial bit clock (SCKIO)
are outputs for the 12S interface. This bit must be set in combination with the 12S Data
Clock Source bit (REG[0100h] bit 0) as shown in Table 10-26 “I12S Data Clock
(WSIO/SCKIQ) Settings” above.
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REG[0104h] I2S FIFO Register 0
Default = 00h Read/Write
12S FIFO Mode na 12S FIFO Threshold Level bits 3-0 Reserved contDAC
7 6 5 | 4 | 3 | 2 1 0
bit 7 12S FIFO Mode
This bit determines whether the data stored in the 16 byte 12S FIFO is stereo (16-bit left
channel, 16-bit right channel) or mono (16-bit single data).
When this bit = Ob, the data stored in the 12S FIFO is stereo.
When this bit = 1b, the data stored in the 12S FIFO is mono.
Note
When stereo mode is selected, the 12S FIFO can hold up to 4 audio data samples.
When mono mode is selected, the 12S FIFO can hold up to 8 audio data samples.
bits 5-2 12S FIFO Threshold Level bits [3:0]
The 12S FIFO size is 16 bytes. These bits specify the 12S FIFO Threshold Level which
determines the minimum number of bytes that should be in the 12S FIFO. If the number of
bytes becomes less than or equal to the threshold level, an 12S FIFO Threshold Interrupt
occurs (see REG[010Ch] bit 2) and a DMA transfer is initiated to increase the number of
bytes in the 12S FIFO to the specified level. The recommended setting for these bits is 8h
(1000b).
bit 1 Reserved

This bit must be set to 1b.
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bit 0 12S DAC Controller Enable
This bit controls the 12S DAC Controller.
When this bit = Ob, the 12S DAC Controller is disabled and the 12S output stream is

stopped.
When this bit = 1b, the 12S DAC Controller is enabled and the 12S output stream is started.

Note
1. When the 12S DAC Controller is enabled and stereo mode is selected (REG[0104h]

bit 7 = Ob), the first serial output data is always the Left Channel data.If the 12S
Left/Right Channel Data Order bit (REG[0100h] bit 5) is Ob, then the Left
Channel data occurs when WSIO = 1 and the Right Channel data occurs when
‘WSIO = 0. If REG[0100h] bit 5 is 1b, then the Left Channel data occurs with
WSIO = 0 and the Right Channel data occurs with WSIO = 1.
2. The I12S Audio Interface must be disabled in REG[0104h] bit 0 and REG[010Fh]
bit 7 before enabling power save mode in REG[003Ch] bit 0.

REG[0105h] 12S FIFO Register 1

Default = 00h Read/Write
12S FIFO 12S FIFO
n/a Threshold 12S FIFO Overrun Underrun Interrupt

Interrupt Enable Interrupt Enable Enable

7 6 | 5 | 4 | 3 2 1 0

bit 2 12S FIFO Threshold Interrupt Enable
This bit determines whether the 12S FIFO Threshold Interrupt is indicated at the 12S DAC
Interrupt Status bit, REG[0AQ0h] bit 6, where it can be redirected to the Host.
When this bit = Ob, the 12S FIFO Threshold Interrupt is disabled.
When this bit = 1b, the 12S FIFO Threshold Interrupt is enabled.

bit 1 12S FIFO Overrun Interrupt Enable
This bit determines whether the 12S FIFO Overrun Interrupt is indicated at the 12S DAC
Interrupt Status bit, REG[OAOON] bit 6, where it can be redirected to the Host.
When this bit = Ob, the 12S FIFO Overrun Interrupt is disabled.
When this bit = 1b, the 12S FIFO Overrun Interrupt is enabled.

bit 0 12S FIFO Underrun Interrupt Enable
This bit determines whether the 12S FIFO Underrun Interrupt is indicated at the 12S DAC
Interrupt Status bit, REG[OAOON] bit 6, where it can be redirected to the Host.
When this bit = 0b, the 12S FIFO Underrun Interrupt is disabled.
When this bit = 1b, the 12S FIFO Underrun Interrupt is enabled.
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REG[010AhN] 12S FIFO Status Register 0

Default = 00h

Read Only

n/a
6

12S FIFO Level bits 4-0
| 5 4 | 3 | 2 | 1 | 0

bits 4-0

12S FIFO Level bits [4:0] (Read Only)
These bits indicate the number of bytes of data in the 12S FIFO. The FIFO size is 16 bytes.

REG[010Ch] I2S FIFO Status Register 1
Default = 04h Read/Write
n/a Sofltsvir';”;?aset -:—i?elsz:]';% 12S FIFO Overrun Undé?r?nfllr':tgrrupt
(WO) InterrtJF[z):3 ?tatus Interrupt Status Status
7 6 | 5 | 4 3 2 1 0
bit 3 I12S FIFO Software Reset (Write Only)
This bit resets the 12S FIFO.
Writing a Ob to this bit has no effect.
Writing a 1b to this bit resets the 12S FIFO.
bit 2 12S FIFO Threshold Interrupt Status (Read Only)
This read only bit indicates the status of the 12S FIFO Threshold Interrupt which occurs
when the number of bytes in the 12S FIFO becomes less than the 12S FIFO Threshold
Level, REG[0104h] bits 5-2.
When this bit = 0b, an 12S FIFO Threshold Interrupt has not occurred.
When this bit = 1b, an 12S FIFO Threshold Interrupt has occurred.
This status bit is cleared when data is written to the FIFO to make the number of bytes in
the FIFO greater than the threshold value (REG[0104h] bits 5-2).
bit 1 12S FIFO Overrun Interrupt Status

This bit indicates the status of the 12S FIFO Overrun Interrupt which occurs when the 1S2
DMA Controller tries to write to the 12S FIFO when it is already full. If the 12S FIFO
Overrun Interrupt Enable bit is set (REG[0105h] bit 1 = 1b), this interrupt is also indicated
at the 12S DAC Interrupt Status bit, REG[OAQOh] bit 6, where it can be redirected to the
Host.

When this bit = 0b, an 12S FIFO Overrun Interrupt has not occurred.

When this bit = 1b, an 12S FIFO Overrun Interrupt has occurred.

To clear this status bit, write a 1b to this bit.
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bit 0

12S FIFO Underrun Interrupt Status

This bit indicates the status of the 12S FIFO Underrun Interrupt which occurs when the
12S DAC Controller has attempted to read the 12S FIFO while it is empty. If the 12S FIFO
Underrun Interrupt Enable bit is set (REG[0105h] bit 0 = 1b), this interrupt is also indi-
cated at the 12S DAC Interrupt Status bit, REG[0AOQON] bit 6, where it can be redirected to
the Host.

When this bit = 0b, an 12S FIFO Underrun Interrupt has not occurred.

When this bit = 1b, an 12S FIFO Underrun Interrupt has occurred.

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

REG[010Eh] 12S Audio Clock Control Register 0
Default = 00h Read/Write
Audio Clock Phase Increment bits 7-0

7 | 6 | 5 | 4 | 3 2 1 | 0
REG[010Fh] 12S Audio Clock Control Register 1
Default = 00h Read/Write

Augio Clock Audio Clock Phase Increment bits 14-8
nable
7 6 | 5 | 4 | 3 | 2 1 | 0

REG[010Fh] bits 6-0
REG[010Eh] bits 7-0

REG[010Fh] bit 7

Audio Clock Phase Increment bits [14:0]
The audio clock (MCLKO) is 256 times the audio sample rate and is derived from the
SDRAM clock (see Section Chapter 9, “Clocks” on page 128). The frequency is calcu-
lated using the following formula.

MCLKO frequency = (REG[010Fh] bits 6-0, REG[010Eh] bits 7-0) + 65536 x SDRAM clock

Note
The audio clock frequency must be less than one half of 2 x System Clock in order for

the phase accumulator logic to work.

Audio Clock Enable

This bit controls the Audio Clock (MCLKO).
When this bit = Ob, the audio clock is disabled.
When this bit = 1b, the audio clock is enabled.

Note
The 12S Audio Interface must be disabled in REG[0104h] bit 0 and REG[010Fh] bit 7

before enabling power save mode in REG[003Ch] bit 0.
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10.4.5 12S DMA Registers

When 12S DMA is enabled for the 12S interface (REG[0104h] bit 1 = 1b), data for the 12S FIFO can be written to
the 12S DMA buffers (Buffer 0 and Buffer 1). The memory address for each buffer is configurable using the
following registers. The 12S DMA controller toggles between reading from these two these buffers when sending
data to the 12S FIFO.

REG[0148h] I12S DMA Buffer 0 Address Register 0
Default = 00h Read/Write

12S DMA Buffer 0 Address bits 7-0
7 | 6 | 5 | 4 | 3 2 1 | 0

REG[0149h] I12S DMA Buffer 0 Address Register 1
Default = 00h Read/Write

12S DMA Buffer 0 Address bits 15-8
7 | 6 | 5 | 4 | 3 2 1 | 0

REG[014Ah] I12S DMA Buffer 0 Address Register 2
Default = 00h Read/Write

12S DMA Buffer 0 Address bits 23-16
7 | 6 | 5 | 4 | 3 2 1 | 0

REG[014Bh] 12S DMA Buffer 0 Address Register 3
Default = 00h Read/Write

12S DMA Buffer 0 Address bits 31-24
7 | 6 | 5 | 4 | 3 2 1 | 0

REG[014Bh] bits 7-0

REG[014Ah] bits 7-0

REG[0149h] bits 7-0

REG[0148h] bits 7-0  12S DMA Buffer 0 Address bits [31:0]
These bits specify the memory start address for DMA Buffer 0. The address must be
32-bit aligned (i.e. 0, 4, 8, C,..., etc.).

Note
When the 12S Audio DMA Buffers are configured for DRAM, the performance of the

12S audio function will vary based on the other internal modules concurrently accesses
DRAM. The 12S audio function can only be guaranteed if the 12S Audio DMA buffers
are located in SRAM.
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REG[014Ch] 12S DMA Buffer 1 Address Register 0
Default = 00h Read/Write
12S DMA Buffer 1 Address bits 7-0
7 | 6 | 5 | 4 | 3 2 1 | 0

REG[014Dh] I12S DMA Buffer 1 Address Register 1
Default = 00h Read/Write
12S DMA Buffer 1 Address bits 15-8
7 | 6 | 5 | 4 | 3 2 1 | 0

REG[014Eh] I12S DMA Buffer 1 Address Register 2
Default = 00h Read/Write
12S DMA Buffer 1 Address bits 23-16
7 | 6 | 5 | 4 | 3 2 1 | 0

REG[014Fh] I12S DMA Buffer 1 Address Register 3
Default = 00h Read/Write
12S DMA Buffer 1 Address bits 31-24
7 | 6 5 | 4 3 2 1 | 0
REG[014Fh] bits 7-0
REG[014Eh] bits 7-0
REG[014Dh] bits 7-0
REG[014Ch] bits 7-0  12S DMA Buffer 1 Address bits [31:0]

These bits specify the memory start address for DMA Buffer 1. The address must be
32-bit aligned (i.e. 0, 4, 8, C,..., etc.).

REG[0152h] 12S DMA Buffers Size Register 0
Default = 00h Read/Write
12S DMA Buffers Size bits 7-0
7 | 6 | 5 | 4 3 2 1 | 0

REG[0153h] I2S DMA Buffers Size Register 1
Default = 00h Read/Write
12S DMA Buffers Size bits 15-8
7 | 6 | 5 | 4 | 3 2 1 | 0

REG[0153h] bits 7-0

REG[0152h] bits 7-0  12S DMA Buffers Size bits [15:0]
These bits specify the size, in bytes, of the 12S DMA buffers (Buffer 0 and Buffer 1). The
maximum size for the 12S DMA buffers is 65536 bytes and the minimum size is 4 bytes.

12S DMA Buffer Size = (REG[0153h], REG[0152h]) + 4

Bits 1-0 of REG[0152h] should always be programmed to 00b.
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REG[0154h] I2S DMA Status Register
Default = 00h Read/Write
7R 12S DMA Interrupt n/a 12S DMA Buffer R
Status Selection Status
7 | | 5 | 4 3 2 1 0
bit 3 12S DMA Interrupt Status
This bit indicates when the 12S DMA Controller has finished reading from an 12S DMA
buffer and switches to reading from the other buffer. This status of this interrupt can also
be read at REG[0AO0O0N] bit 3. To enable this interrupt to the Host, set the 12S DMA Inter-
rupt Enable bit (REG[0A06h] bit 3 = 1b).
When this bit = Ob, the 12S DMA Controller has not finished reading from an 12S DMA
buffer.
When this bit = 1b, the 12S DMA Controller has finished reading from an 12S DMA
buffer.
To clear this status bit, write a 1b to this bit.
bit 1 12S DMA Buffer Selection Status

If 12S DMA is enabled (REG[0104h] bit O = 1b), this bit is read only and indicates which
12S DMA buffer is currently being read from.

When this bit = Ob, 12S DMA Buffer 0 is being read from.

When this bit = 1b, 12S DMA Buffer 1 is being read from.

If 12S DMA is disabled (REG[0104h] bit 0 = Qb), this bit is read/write and can be used as
a general-purpose “flag” bit.
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10.4.6 GPIO Registers

REG[0180h] GPIO Configuration Register 0
Default = FFh Read/Write
GPIO7 Config GPIO6 Config GPIOS5 Config GPI04 Config GPIO3 Config GPIO2 Config GPIO1 Config GPIOO0 Config
7 6 5 4 3 2 1 0
REG[0181h] GPIO Configuration Register 1
Default = FFh Read/Write
GPIO15 Config GP1014 Config GPIO13 Config GPI012 Config GPIO11 Config GPIO10 Config GPIO9 Config GPIO8 Config
7 6 5 4 3 2 1 0

REG[0181h] bits 7-0
REG[0180h] bits 7-0  GPIO[15:0] Configuration
These bits configure each individual GPIO pin between an input or an output.

When this bit = Ob, the corresponding GPIO pin is configured as an output pin.
When this bit = 1b, the corresponding GPIO pin is configured as an input pin. (default)

REG[0182h] GPIO Status Register 0
Default = XXh Read/Write
GPIO7 Status GPIO6 Status GPIO5 Status GPIO4 Status GPIO3 Status GPIO2 Status GPIO1 Status GPIOO0 Status
7 6 5 4 3 2 1 0
REG[0183h] GPIO Status Register 1
Default = XXh Read/Write
GPIO15 Status GPI0O14 Status GPIO13 Status GPIO12 Status GPIO11 Status GPIO10 Status GPIO9 Status GPIO8 Status
7 6 5 4 3 2 1 0

REG[0183h] bits 7-0

REG[0182h] bits 7-0  GPIO[15:0] Status
When GPIOx is configured as an input (see REG[0180h] ~ REG[0181h]), a read from this

bit returns the status of the corresponding GPI1Ox pin.

When GPI1Ox is configured as an output (see (REG[0180h] ~ REG[0181h]), writing a 1b
to the bit drives the corresponding GP10Ox pin high and writing a Ob to the bit drives the
corresponding GPIOXx pin low.
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REG[0184h] GPIO Pull-down Control Register O

Default = 00h

Read/Write

GPIO7
Pull-down Control

7

GPIO6
Pull-down Control

6

GPIO5
Pull-down Control

5

GPIO4
Pull-down Control

4

GPIO3
Pull-down Control

3

GPI02
Pull-down Control

2

GPIO1
Pull-down Control

1

GPIOO
Pull-down Control

0

REG[0185h] GPIO Pull-down Control Register 1

Default = 00h

Read/Write

GPIO15
Pull-down Control

7

GPI1014
Pull-down Control

6

GPI0O13
Pull-down Control

5

GPIO12
Pull-down Control

4

GPIO11
Pull-down Control

3

GPI0O10
Pull-down Control

2

GPIO9
Pull-down Control

1

GPIO8
Pull-down Control

0

REG[0185h] bits 7-0

REG[0184h] bits 7-0

GPI10[15:0] Pull-down Control

All GPIO pins have internal pull-down resistors. These bits control the state of the pull-
down resistor for each GPIOx pin.
When this bit = Ob, the pull-down resistor for the corresponding GPIOX pin is active.
(default)
When this bit = 1b, the pull-down resistor for the corresponding GPIOX pin is inactive.

REG[0186h] GPIO[15:8] / Keypad Configuration Register

Default = 00h Read/Write
GPIO[15:8] /
n/a Keypad Pin n/a
Mapping Select
7 6 5 4 | 3 2 1 0
bit 5 GPIO[15:8] / Keypad Pin Mapping Select

The GPI0O[15:8] / Keypad interface pins can be multiplexed/mapped on either unused
Host interface pins, or unused FP1 (LCD1 interface) pins. This bit selects which interface
the pins are mapped to.
When this bit = 0b, the Keypad interface signals are mapped on the Host Interface pins
and the GPIO[15:8] signals are mapped on the FP1 pins (see Section 5.5, “Host Interface
Pin Mapping” on page 34).
When this bit = 1b, the Keypad interface signals are mapped on the FP1 pins and the
GPI10[15:8] signals are mapped on the Host Interface pins (see Section 5.6, “LCD /
Camera2 Pin Mapping” on page 39).

Note

GPIO7 is not available when the Keypad Interface is configured to use the FP110 pins,
REG[0186h] bit 5 = 1b.
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REG[0188h] Miscellaneous Pull-up/Pull-down Register O
Default = 00h Read/Write
SPIDIO SDA SCL CMI1CLKIN CM1FIELD CM1HREF CM1VREF CM1DAT[7:0]
Pull-down Control Pull-up Control Pull-up Control Pull-down Control | Pull-down Control | Pull-down Control | Pull-down Control | Pull-down Control
7 6 5 4 3 2 1 0
bit 7 SPIDIO Pull-down Control
This bit controls the state of the pull-down resistor on the Serial Flash interface data pin,
SPIDIO.
When this bit = Ob, the pull-down resistor on the SPIDIO pin is active. (default)
When this bit = 1b, the pull-down resistor on the SPIDIO pin is inactive.
bit 6 SDA Pull-up Control
This bit controls the state of the pull-up resistor on the 12C interface data pin, SDA. The
12C interface is typically used for programming the cameras.
When this bit = Ob, the pull-up resistor on the SDA pin is active. (default)
When this bit = 1b, the pull-up resistor on the SDA pin is inactive.
bit 5 SCL Pull-up Control
This bit controls the state of the pull-up resistor on the 12C interface clock pin, SCL. The
12C interface is typically used for programming the cameras.
When this bit = Ob, the pull-up resistor on the SCL pin is active. (default)
When this bit = 1b, the pull-up resistor on the SCL pin is inactive.
bit 4 CM1CLKIN Pull-down Control
This bit controls the state of the pull-down resistor on the Cameral interface clock input
pin, CM1CLKIN. When the Cameral interface is configured for 24-bit RGB 8:8:8 stream-
ing input (REG[0DO06h] bits 2-1 = 10b), the Host Interface pins (SPI 2-stream mode) are
used and this bit also controls the pull-up resistor on the CLPCLKIN input pin (BS#).
When this bit = Ob, the pull-down/pull-up resistor is active. (default)
When this bit = 1b, the pull-down/pull-up resistor is inactive.
bit 3 CMI1FIELD Pull-down Control
This bit controls the state of the pull-down resistor on the Cameral interface field input
pin, CM1FIELD. When the Cameral interface is configured for 24-bit RGB 8:8:8 stream-
ing input (REG[0DO06h] bits 2-1 = 10b), the Host Interface pins (SPI 2-stream mode) are
used and this bit also controls the pull-down resistor on the CIDEIN input pin (ABO).
When this bit = Ob, the pull-down resistor is active. (default)
When this bit = 1b, the pull-down resistor is inactive.
bit 2 CM1HREF Pull-down Control
This bit controls the state of the pull-down resistor on the Cameral interface horizontal
sync input pin, CM1HREF. When the Cameral interface is configured for 24-bit RGB
8:8:8 streaming input (REG[0DO06h] bits 2-1 = 10b), the Host Interface pins (SPI 2-stream
mode) are used and this bit also controls the pull-down resistor on the CLIHSIN input pin
(AB2).
When this bit = Ob, the pull-down resistor is active. (default)
When this bit = 1b, the pull-down resistor is inactive.
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bit 1 CM1VREF Pull-down Control
This bit controls the state of the pull-down resistor on the Cameral interface vertical sync
input pin, CM1VREF. When the Cameral interface is configured for 24-bit RGB 8:8:8
streaming input (REG[0DO06h] bits 2-1 = 10b), the Host Interface pins (SPI 2-stream
mode) are used and this bit also controls the pull-down resistor on the C1VSIN input pin
(ABY).
When this bit = Ob, the pull-down resistor is active. (default)
When this bit = 1b, the pull-down resistor is inactive.
bit 0 CM1DAT[7:0] Pull-down Control

This bit controls the state of the pull-down resistors on the Cameral interface bi-direc-
tional data pins (CM1DAT[7:0]). When the Cameral interface is configured for 24-bit
RGB 8:8:8 streaming input (REG[0DO06h] bits 2-1 = 10b), the Host Interface pins (SPI
2-stream mode) are used and this bit also controls the pull-down/pull-up resistors on the
C1RINX, C1GINXx, and C1BINX input pins (RD#, BE1#, DB[15:0]).

When this bit = Ob, the pull-down resistors are active. (default)

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

REG[0189h] Miscellaneous Pull-up/Pull-down Register 1
Default = 00h Read/Write
n/a MEMDQI[31:0] CM2CLKIN CM2FIELD CM2HREF CM2VREF CM2DAT[7:0]
Pull-down Control | Pull-down Control | Pull-down Control | Pull-down Control | Pull-down Control | Pull-down Control
7 | 5 4 3 2 1 0
bit 5 MEMDQ[31:0] Pull-down Control
This bit controls the state of the pull-down resistors on the SDRAM interface bidirectional
data pins, MEMDQ[31:0].
When this bit = Ob, the pull-down resistors on the MEMDQ[31:0] pins are active. (default)
When this bit = 1b, the pull-down resistors on the MEMDQ[31:0] pins are inactive.
bit 4 CM2CLKIN Pull-down Control
This bit controls the state of the pull-down resistor on the Camera2 interface clock input
pin, CM2CLKIN (FP1108). When the Camera2 interface is configured for 24-bit RGB
8:8:8 streaming input (REG[0D46h] bits 2-1 = 10b), this bit also controls the pull-down
resistor on the C2PCLKIN input pin (FP11023).
When this bit = Ob, the pull-down resistor is active. (default)
When this bit = 1b, the pull-down resistor is inactive.
bit 3 CM2FIELD Pull-down Control

This bit controls the state of the pull-down resistor on the Camera2 interface field input
pin, CM2FIELD (FP11010). When the Camera2 interface is configured for 24-bit RGB
8:8:8 streaming input (REG[0D46h] bits 2-1 = 10b), this bit also controls the pull-down
resistor on the C2DEIN input pin (FP11022).

When this bit = Ob, the pull-down resistor is active. (default)

When this bit = 1b, the pull-down resistor is inactive.
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bit 2 CM2HREF Pull-down Control
This bit controls the state of the pull-down resistor on the Camera2 interface horizontal
sync input pin, CM2HREF (FP11013). When the Camera2 interface is configured for 24-
bit RGB 8:8:8 streaming input (REG[0D46h] bits 2-1 = 10b), this bit also controls the
pull-down resistor on the C2HSIN input pin (FP11020).
When this bit = Ob, the pull-down resistor is active. (default)
When this bit = 1b, the pull-down resistor is inactive.

bit 1 CM2VREF Pull-down Control
This bit controls the state of the pull-down resistor on the Camera2 interface vertical sync
input pin, CM2VREF (FP11012). When the Camera2 interface is configured for 24-bit
RGB 8:8:8 streaming input (REG[0D46h] bits 2-1 = 10b), this bit also controls the pull-
down resistor on the C2VSIN input pin (FP11021).
When this bit = Ob, the pull-down resistor is active. (default)
When this bit = 1b, the pull-down resistor is inactive.

bit 0 CM2DAT([7:0] Pull-down Control
This bit controls the state of the pull-down resistors on the Camera2 interface bidirectional
data pins, CM2DAT[7:0] (FP1IO[7:0]). When the Camera2 interface is configured for 24-
bit RGB 8:8:8 streaming input (REG[0D46h] bits 2-1 = 10b), this bit also controls the
pull-down resistors on the C2RINX, C2GINx, and C2BINXx input pins (FP1IO[17:0]).
When this bit = Ob, the pull-down resistors are active. (default)
When this bit = 1b, the pull-down resistors are inactive.
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10.4.7 Keypad Registers

The Keypad Interface scans for key presses using up to a 5x5 matrix. Each row, column
input coordinate is associated with an interrupt which has independent enable, input
polarity select, and status/clear controls. If a keypad smaller than 5x5 is used, the interrupt

number associated with the coordinate does not change.

KPRO

KPR1

KPR2

KPR3

KPR4

KPCO KPC1 KPC2 KPC3 KPC4
0 5 10 15 20
1 6 11 16 21
2 7 12 17 22
3 8 13 18 23
4 9 14 19 24

Figure 10-2: Keypad Interface Example
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REG[01CO0h] Keypad Control Register

Default = 00h Read/Write
nia Ke)g)::b:;ilter Keypad Enable
7 | 6 | 5 | | 1 0
bit 1 Keypad Filter Enable

This bit controls glitch filtering for the keypad interface input pins (KPR[4:0] and
KPC[4:0]). The sampling period for the filter is controlled using REG[01CCh] ~

REG[01CER].

When this bit = Ob, the keypad filter is disabled.
When this bit = 1b, the keypad filter is enabled.

bit 0 Keypad Enable

This bit controls glitch filtering for the keypad interface input pins (KPR[4:0] and
KPC[4:0]). The sampling clock period for the filter is controlled using REG[01CCh] ~
REG[01CENh]. For detailed timing information, s