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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
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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.
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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.
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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
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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.

38

EPSON

Hardware Functional Specification Rev. 1.7




S1D13515/S2D13515

Chapter 5 Pins

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
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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)

t1 2 | t3
wee [T sy Spinly favaiats
t4 ’ t5
A[19:1] > <
M/R# / / / /
UB#,LB#
| t6 t7» <
Cs# /
t26
‘t25 > €
RD/WR#
| 18 |19 -
TS# ﬂi // /j
t13
t11 <
110, > 112
TA# Hi-Z Ndam Ji Hi-Z
ERR_ACK# N S
(see Note) 19 20
<P —»
BURST# // // ‘
t27 t28
<> - &
BDIP# // //
t17 t18
<> 4t17>
D[15:0] || valids:0] / Valid[31:16]
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
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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.
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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
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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

Hardware Functional Specification Rev. 1.7 EPSON 95



Chapter 7 A.C. Characteristics S1D13515/S2D13515

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 Pol