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1 Introduction

This application note describes the hardware and software environment necessary to
provide an interface between the S1D13806 Embedded M emory Display Controller and the
NEC Vr4102™ (UPD30102) or Vr4111™ (UPD30111) Microprocessors.

The designs described in this document are presented only as examples of how such
interfaces might be implemented. This application note is updated as appropriate. Please
check the Epson Electronics America Website at www.eea.epson.com for the latest
revision of this document before beginning any development.

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

Interfacing to the NEC VR4102/VR4111™ Microprocessors S1D13806
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2 Interfacing to the VR4102/VR4111

2.1 The NEC VR4102/VR4111 System Bus

2.1.1 Overview

The VR-Series family of microprocessors features a high-speed synchronous system bus
typical of modern microprocessors. Designed with external LCD controller support and
Windows CE based embedded consumer applicationsin mind, the VR4102/VVR4111 offers
ahighly integrated solution for portable systems. This section provides an overview of the
operation of the CPU busin order to establish interface requirements.

The NEC VR4102/VR4111 isdesigned around the RISC architecture developed by MIPS.
This microprocessor is based on the 66MHz VR4100 CPU core which supports 64-bit
processing. The CPU communicates with the Bus Control Unit (BCU) using itsinternal
SysAD bus. The BCU in turn communicateswith external devicesusingitsADD and DAT
buses which can be dynamically sized for 16 or 32-bit operation.

The NEC VR4102/VR4111 has direct support for an external LCD controller. Specific
control signals are assigned for an external LCD controller providing an easy interfaceto
the CPU. A 16M byte block of memory isassigned for the LCD controller and its own chip
select and ready signals are available. Word or byte accesses are controlled by the system
high byte signal (SHB#).

S1D13806
X28B-G-007-04
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2.1.2 LCD Memory Access Cycles

Once an addressin the LCD block of memory is placed on the external address bus
(ADD[25:0]), the LCD chip select (LCDCS#) isdriven low. The read or write enable
signals (RD# or WR#) aredriven low for the appropriate cycleand LCDRDY isdriven low
toinsert wait statesinto the cycle. The high byte enable (SHB#) in conjunction with address
bit 0 allows for byte steering.

The following figureillustrates typical NEC VR4102/VR4111 memory read and write
cyclesto the LCD controller interface.

TCLKM

ADD[25:0] VALID

SHB#

LCDCS#

WR#,RD#

D[15:0]

(write) VALID

D[15:0 Hi-Z ie
([read§ VALID Hi-Z

LCDRDY

Figure 2-1: NEC VR4102/VR4111 Read/Write Cycles

Interfacing to the NEC VR4102/VR4111™ Microprocessors S1D13806
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3 S1D13806 Host Bus Interface

The S1D 13806 directly supports multiple processors. The S1D13806 implements a 16-bit
MIPS/ISA Host Bus Interface which is most suitable for direct connection to the
VRA4102/VR4111 microprocessor.

The MIPS/ISA Host Bus Interface is selected by the S1D13806 on the rising edge of
RESET#. After releasing reset the businterface signals assumetheir selected configuration.
For details on S1D13806 configuration, see Section 4.2, “S1D13806 Hardware Configu-

ration” on page 13.

Note

At reset, the Register/Memory Select bit in the Miscellaneous Register (REG[001h] bit
7) isset to 1. Thismeans that only REG[000h] (read-only) and REG[001h] are
accessible until awriteto REG[001h] setshit 7 to 0 making all registersaccessible.
When debugging a new hardware design, this can sometimes give the appearance that
the interfaceis not working, so it isimportant to remember to clear this bit before
proceeding with debugging.

3.1 Host Bus Interface Pin Mapping

The following table shows the functions of each Host Bus Interface signal.

Table 3-1: Host Bus Interface Pin Mapping

S1D13806 Pin Name NEC VR4102/VR4111 Pin Name
ABJ[20:0] ADDI[20:0]
DB[15:0] DAT[15:0]

WE1# SHB#
M/R# ADD21
CS# LCDCS#
BUSCLK BUSCLK
BS# Vop
RD/WR# Vpp
RD# RD#
WEO# WR#
WAIT# LCDRDY
RESET# connected to system reset

S1D13806
X28B-G-007-04
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3.2 Host Bus Interface Signal Descriptions

The S1D13806 MIPS/I SA Host Bus Interface requires the following signals.

» BUSCLK isaclock input which isrequired by the S1D13806 Host Bus Interface. It is
separate from the input clock (CLKI) and istypically driven by the host CPU system
clock.

» The address inputs AB[20:0], and the data bus DB[15:0], connect directly to the
VR4102/VR4111 address (ADD[20:0]) and data bus (DAT[15:0]), respectively.
CONF[3:0] must be set to select the MIPS/ISA Host Bus Interface with little endian
mode.

* M/R# (memory/register) selects between memory or register access. It may be
connected to an address line, allowing system address ADD21 to be connected to the
M/R# line.

» Chip Select (CS#) must be driven low by LCDCS# whenever the S1D13806 is accessed
by the VR4102/VR4111.

» WE1# connectsto SHB# (the high byte enable signal from the VR4102/VVR4111) which
in conjunction with address bit 0 allows byte steering of read and write operations.

» WEO# connects to WR# (the write enable signal from the VR4102/VR4111) and must
be driven low when the VR4102/VR4111 is writing data to the S1D13806.

» RD# connects to RD# (the read enable signal from the VR4102/VR4111) and must be
driven low when the VR4102/VR4111 isreading data from the S1D13806.

* WAIT# connects to LCDRDY and isasignal output from the S1D13806 that indicates
the VR4102/VR4111 must wait until datais ready (read cycle) or accepted (write cycle)
on the host bus. Since VR4102/VR4111 accesses to the S1D13806 may occur asynchro-
nously to the display update, it is possible that contention may occur in accessing the
S1D13806 internal registers and/or display buffer. The WAIT# line resolves these
contentions by forcing the host to wait until the resource arbitration is complete.

» The BS# and RD/WR# signals are not used for the MIPS/ISA Host Bus Interface and
should be tied high (connected to Vpp).

Interfacing to the NEC VR4102/VR4111™ Microprocessors S1D13806
Issue Date: 01/02/26 X28B-G-007-04
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4 VR4102/VR4111 to S1D13806 Interface

4.1 Hardware Description

TheNEC Vr4102/Vr4111 Microprocessorsare specifically designed to support an external
LCD controller. They provide the necessary internal address decoding and control signals.

The diagram below shows a typical implementation utilizing the S1D13806.

NEC VR4102/VR4111 Vos A S1D13806
BS#
RD/WR#
WR# > WEO#
SHB# > WE1#
RD# » RD#
LCDCS# » CS#
Pull-up
LCDRDY |« WAIT#
System RESET » RESET#
ADD21 > M/R#
ADD[20:0] » AB[20:0]
DAT[15:0] » DBJ[15:0]
BUSCLK BUSCLK
Note:
When connecting the S1D13806 RESET# pin, the system designer should be aware of all
conditions that may reset the S1D13806 (e.g. CPU reset can be asserted during wake-up
from power-down modes, or during debug states).

Figure 4-1: Typical Implementation of NEC Vr4102/Vr4111 to S1D13806 Interface

Note
For pin mapping, see Table 3-1:, “Host Bus Interface Pin Mapping,” on page 10.

S1D13806 Interfacing to the NEC VR4102/VR4111™ Microprocessors
X28B-G-007-04 Issue Date: 01/02/26
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4.2 S1D13806 Hardware Configuration

The S1D13806 latches CONF7 through CONFO to alow selection of the bus mode and
other configuration data on the rising edge of RESET#. For details on configuration, refer
to the S1D13806 Hardware Functional Specification , document number X28B-A-001-xx.

The table below shows the configuration settings important to the MIPS/ISA Host Bus
Interface used by the NEC Vr4102/VVr4111 microprocessor.

Table 4-1: Summary of Power-On/Reset Options

S1D13806 state of this pin at rising edge of RESET# is used to configure:(1/0)
Pin Name 1 | 0
CONF[3:0] 0100 = MIPS/ISA Host Bus Interface; Little Endian; Active Low WAIT# selected
CONF4 Reserved. Must be tied to ground.
CONF5 BUSCLK input divided by 2 BUSCLK input not divided
WAIT# is tristated when the chip is not accessed b
CONF6 WAIT# is always driven P y
the host
Configure GPIO12 as MediaPlug output pin Configure GPIO12 for normal use and disables
CONF7 . . . . : .
VMPEPWR and enables MediaPlug functionality MediaPlug functionality

\:’ = configuration for NEC VR4102/VR4111 microprocessor

4.3 NEC VR4102/VR4111 Configuration

Inthe NEC Vr4102/VRr4111 register BCUCNTREGL, the ISAM/LCD bit must be set to 0.
A Oindicatesthat the reserved address space is used by the external LCD controller rather

than the high-speed |SA memory.

In the register BCUCNTREG2, the GMODE bit must be set to 1 indicating that LCD
controller accesses use a non-inverting data bus.

Inthe Vr4111 register BCUCNTREGS3, the LCD32/ISA 32 hit must be set to 0. This sets
the LCD interface to operate using a 16-bit data bus.

Note

Setting the LCD32/ISA32 bit to 0 in the BCUCNTREGS3 register affects both the LCD
controller and high-speed ISA memory access.

The frequency of BUSCLK output is programmed from the state of pins TxD/CLKSEL 2,
RTSH#H/CLKSEL 1 and DTR#/CLK SELO during reset, and from the PMU (Power
Management Unit) configuration registers of the NEC Vr4102/VVr4111. The S1D13806
works at any of the frequencies provided by the NEC Vr4102/Vr4111.

Interfacing to the NEC VR4102/VR4111™ Microprocessors
Issue Date: 01/02/26
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4.4 Register/Memory Mapping

The NEC Vr4102/Vr4111 provides the internal address decoding necessary to map an
external LCD controller. Physical address 0A00 0000h to OAFF FFFFh (16M bytes) is
reserved for an external LCD controller such as the S1D13806.

The S1D13806 isamemory-mapped device. Theinternal registers are mapped in thelower
address space starting at zero. The display buffer requires 1.25M bytes and is mapped in
the third and fourth megabytes (0A20 0000h to 0A33 FFFFh).

A typical implementation as shown in Figure 4-1: “ Typical Implementation of NEC
VR4102/VR4111 to S1D13806 Interface,” on page 12 hasthe Memory/Register select pin
(M/R#) connected to NEC Vr4102/Vr4111 addressline ADD21. ADD21 selects between
the S1D13806 display buffer (ADD21=1) and internal registers (ADD21=0). Thisimple-
mentation decodes as shown in the following table.

Table 4-2: Register/Memory Mapping for Typical |mplementation

,(AMD/E;i; ADD20 ADD12 Physical Address Range Function
0 0 0 0A00 0000h to 0A00 01FFh Control Registers Decoded
0 0 1 0AO00 1000h to 0A00 1FFFh MediaPlug Registers Decoded
0 1 X 0A10 0000h to OA1F FFFFh BitBLT Registers Decoded
1 X X 0A20 0000h to 0A33 FFFFh Display Buffer Decoded

x = don't care

The NEC Vr4102/Vr4111 provides 16M byte of address space. Since the NEC
Vr4102/Vr4111 address bits ADD[25:22] areignored, the S1D13806 registers and display
buffer are aliased within the allocated address space. If aliasing is undesirable, the address
space must be fully decoded.

S1D13806
X28B-G-007-04
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5 Software

Test utilitiesand Windows® CE v2.0/2.11 display drivers are available for the S1D13806.
Full source code is available for both the test utilities and the drivers.

Thetest utilities are configurable for different panel types using a program called
1386CFG, or by directly modifying the source. The Windows CE v2.0/2.11 display drivers
can be customized by the OEM for different panel types, resolutions and color depths only
by modifying the source.

The S1D13806 test utilities and Windows CE v2.0/2.11 display drivers are available from
your sales support contact or on the internet at www.eea.epson.com.

Interfacing to the NEC VR4102/VR4111™ Microprocessors S1D13806
Issue Date: 01/02/26 X28B-G-007-04
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7 Technical Support

7.1 EPSON LCD/CRT Controllers (S1D13806)

Japan

Seiko Epson Corporation

Electronic Devices Marketing Division
421-8, Hino, Hino-shi

Tokyo 191-8501, Japan

Tel: 042-587-5812

Fax: 042-587-5564
http://www.epson.co.jp

Hong Kong

Epson Hong Kong Ltd.
20/F., Harbour Centre
25 Harbour Road
Wanchai, Hong Kong
Tel: 2585-4600

Fax: 2827-4346

North America

Epson Electronics America, Inc.
150 River Oaks Parkway

San Jose, CA 95134, USA

Tel: (408) 922-0200

Fax: (408) 922-0238
http://www.eea.epson.com

Europe

Epson Europe Electronics GmbH
Riesstrasse 15

80992 Munich, Germany

Tel: 089-14005-0

Fax: 089-14005-110

7.2 NEC Electronics Inc. (Vr4102/Vr4111).

NEC Electronics Inc. (U.S.A))
Corporate Headquarters

2880 Scott Blvd.

Santa Clara, CA 95050-8062, USA
Tel: (800) 366-9782

Fax: (800) 729-9288
http://www.nec.com

Taiwan

Epson Taiwan Technology
& Trading Ltd.

10F, No. 287

Nanking East Road

Sec. 3, Taipei, Taiwan

Tel: 02-2717-7360

Fax: 02-2712-9164

Singapore

Epson Singapore Pte., Ltd.
No. 1

Temasek Avenue #36-00
Millenia Tower

Singapore, 039192

Tel: 337-7911

Fax: 334-2716
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