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Cautions

Keep safety first in your circuit designs!

1

Renesas Technology Corporation puts the maximum effort into making semiconductor products better
and more reliable, but there is aways the possibility that trouble may occur with them. Trouble with
semiconductors may lead to personal injury, fire or property damage.

Remember to give due consideration to safety when making your circuit designs, with appropriate
measures such as (i) placement of substitutive, auxiliary circuits, (ii) use of nonflammable material or
(iii) prevention against any malfunction or mishap.

Notes regarding these materials

1

These materials are intended as areference to assist our customersin the selection of the Renesas
Technology Corporation product best suited to the customer's application; they do not convey any
license under any intellectual property rights, or any other rights, belonging to Renesas Technology
Corporation or athird party.

Renesas Technology Corporation assumes no responsibility for any damage, or infringement of any
third-party's rights, originating in the use of any product data, diagrams, charts, programs, agorithms, or
circuit application examples contained in these materials.

All information contained in these materials, including product data, diagrams, charts, programs and
algorithms represents information on products at the time of publication of these materials, and are
subject to change by Renesas Technology Corporation without notice due to product improvements or
other reasons. It istherefore recommended that customers contact Renesas Technology Corporation
or an authorized Renesas Technology Corporation product distributor for the latest product information
before purchasing a product listed herein.

The information described here may contain technical inaccuracies or typographical errors.

Renesas Technology Corporation assumes no responsibility for any damage, liability, or other loss
rising from these inaccuracies or errors.

Please also pay attention to information published by Renesas Technology Corporation by various
means, including the Renesas Technology Corporation Semiconductor home page
(http://www.renesas.com).

When using any or al of the information contained in these materials, including product data, diagrams,
charts, programs, and algorithms, please be sure to evaluate al information as atotal system before
making afinal decision on the applicability of the information and products. Renesas Technology
Corporation assumes no responsibility for any damage, liability or other loss resulting from the
information contained herein.

Renesas Technology Corporation semiconductors are not designed or manufactured for usein a device
or system that is used under circumstances in which human lifeis potentially at stake. Please contact
Renesas Technology Corporation or an authorized Renesas Technology Corporation product distributor
when considering the use of a product contained herein for any specific purposes, such as apparatus or
systems for transportation, vehicular, medical, aerospace, nuclear, or undersea repeater use.

The prior written approval of Renesas Technology Corporation is hecessary to reprint or reproduce in
whole or in part these materials.

If these products or technologies are subject to the Japanese export control restrictions, they must be
exported under alicense from the Japanese government and cannot be imported into a country other
than the approved destination.

Any diversion or reexport contrary to the export control laws and regul ations of Japan and/or the
country of destination is prohibited.

Please contact Renesas Technology Corporation for further details on these materials or the products
contained therein.
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Cautions

1

Hitachi neither warrants nor grants licenses of any rights of Hitachi’s or any third party’s
patent, copyright, trademark, or other intellectual property rights for information contained in
this document. Hitachi bears no responsibility for problems that may arise with third party’s
rights, including intellectual property rights, in connection with use of the information
contained in this document.

Products and product specifications may be subject to change without notice. Confirm that you
have received the latest product standards or specifications before final design, purchase or
use.

Hitachi makes every attempt to ensure that its products are of high quality and reliability.
However, contact Hitachi’ s sales office before using the product in an application that
demands especially high quality and reliability or whereits failure or malfunction may directly
threaten human life or cause risk of bodily injury, such as aerospace, aeronautics, nuclear
power, combustion control, transportation, traffic, safety equipment or medical equipment for
life support.

Design your application so that the product is used within the ranges guaranteed by Hitachi
particularly for maximum rating, operating supply voltage range, heat radiation characteristics,
installation conditions and other characteristics. Hitachi bears no responsibility for failure or
damage when used beyond the guaranteed ranges. Even within the guaranteed ranges,
consider normally foreseeable failure rates or failure modes in semiconductor devices and
employ systemic measures such as fail-safes, so that the equipment incorporating Hitachi
product does not cause bodily injury, fire or other consequential damage due to operation of
the Hitachi product.

This product is not designed to be radiation resistant.

No oneis permitted to reproduce or duplicate, in any form, the whole or part of this document
without written approval from Hitachi.

Contact Hitachi’ s sales office for any questions regarding this document or Hitachi
semiconductor products.
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General Precautions on Handling of Product

1. Treatment of NC Pins

Note: Do not connect anything to the NC pins.
The NC (not connected) pins are either not connected to any of the internal circuitry or are
they are used as test pins or to reduce noise. If something is connected to the NC pins, the
operation of the LSI is not guaranteed.

2. Treatment of Unused Input Pins

Note: Fix all unused input pinsto high or low level.
Generaly, theinput pins of CMOS products are high-impedance input pins. If unused pins
are in their open states, intermediate levels are induced by noise in the vicinity, a pass-
through current flows internally, and a malfunction may occur.

3. Processing before Initidization

Note:  When power isfirst supplied, the product’s state is undefined.
The states of internal circuits are undefined until full power is supplied throughout the
chip and alow level isinput on the reset pin. During the period where the states are
undefined, the register settings and the output state of each pin are also undefined. Design
your system so that it does not malfunction because of processing whileit isin this
undefined state. For those products which have areset function, reset the LSl immediately
after the power supply has been turned on.

4. Prohibition of Accessto Undefined or Reserved Addresses

Note: Access to undefined or reserved addressesis prohibited.
The undefined or reserved addresses may be used to expand functions, or test registers
may have been be allocated to these addresses. Do not access these registers; the system’s
operation is not guaranteed if they are accessed.
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Configuration of This Manual

This manua comprises the following items:

General Precautions on Handling of Product
Configuration of This Manual
Preface
Contents
Overview
Description of Functional Modules
* CPU and System-Control Modules
*  On-Chip Peripheral Modules

The configuration of the functional description of each module differs according to the
module. However, the generic style includes the following items:

i) Feature
ii) Input/Output Pin
iii) Register Description
iv) Operation
v) Usage Note
When designing an application system that includes this L SI, take notes into account. Each

section includes notes in relation to the descriptions given, and usage notes are given, as required,
asthefinal part of each section.

o 00k wbdPRE

7. List of Registers
8. Main Revisions and Additionsin this Edition (only for revised versions)

Thelist of revisionsisasummary of pointsthat have been revised or added to earlier versions.
This does not include al of the revised contents. For details, see the actual locationsin this
manual.
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Preface

The SH7760 RISC (Reduced Instruction Set Computer) microcomputer includes a Hitachi-
original RISC CPU asits core, and the peripheral functions required to configure a system.

Target Users: This manual was written for users who will be using this LSl in the design of
application systems. Users of this manual are expected to understand the
fundamentals of electrical circuits, logical circuits, and microcomputers.

Objective:  This manual was written to explain the hardware functions and electrical
characteristics of this LSI to the above users.

Notes on reading this manual:

* Product names
The following products are covered in this manual.

Product Classifications and Abbreviations

Basic Classification Product Code

SH7760 (256-pin LBGA) HD6417760BP200D

* Inorder to understand the overall functions of the chip

Read the manual according to the contents. This manual can be roughly categorized into parts
on the CPU, system control functions, and peripheral functions.

Rules: Bit order: The MSB ison the left and the LSB is on theright.
Number notation: Binary is B’ xxxx, hexadecima is H’ xxxx, decimal is Xxxx.
Signal notation:  An overbar is added to alow-active signal: xxxx

Related Manuals:  The latest versions of all related manuals are available from our web site.
Please ensure you have the latest versions of all documents you require.
http://www.hitachi semiconductor.com
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Section1l Overview

This LSl isamicrocomputer, featuring an LCD controller, USB host, and other periphera
functions. The SuperHO RISC engine is a Hitachi-original 32-bit RISC (Reduced Instruction Set
Computer) microcomputer. The SuperH RISC engine employs a fixed-length 16-bit instruction
set, allowing an approximately 50% reduction in program size over a 32-bit instruction set.

This LSl features the SH-4 CPU, which at the object code level is upwardly compatible with the
SH-1, SH-2, and SH-3 microcomputers. This LS| has an instruction cache, an operand cache that
can be switched between copy-back and write-through maodes, a 4-entry full-associative
instruction TLB (trandation look aside buffer), and MMU (memory management unit) with 64-
entry full-associative shared TLB. The sizes of the instruction cache and operand cache are 16
kbytes and 32 kbytes.

This LSl aso features the bus state controller (BSC) that can connect to synchronous DRAM.
Also, because of its on-chip functions, such asan LCD controller, a USB host, timers, and serial
communication functions, required for multimedia and OA equipment, this LS| enables a dramatic
reduction in system costs.

Note: SuperH™ isatrademark of Hitachi, Ltd.
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1.1 Features

Iltem Features

LSl .

Operating frequency: 200 MHz

Performance: 360MIPS, 1.4 GFLOPS

Voltage: 1.5 V (internal), 3.3 V (I/O)

Superscalar architecture: Parallel execution of two instructions
Packages: 256-pin BGA (Size: 21 x 21 mm, pin pitch: 1.0 mm)
External buses:

0 Separate 26-bit address and 32-bit data buses

O External bus frequency: 67MHz

Choice of MFI mode or LCD mode:

0 MFI mode: 8-/16-bit parallel interface
(supports 68-/80-family interface)

0 LCD mode: LCD controller/data output

CPU .

Original Hitachi SuperH architecture

32-bit internal data bus

General register file:

0 Sixteen 32-bit general registers (and eight 32-bit shadow registers)
O Seven 32-bit control registers

O Four 32-bit system registers

RISC-type instruction set (upward-compatible with SuperH Series)
Fixed 16-bit instruction length for improved code efficiency
Load-store architecture

Delayed branch instructions

Conditional execution

O 0o oo o

C-based instruction set

Superscalar architecture (providing simultaneous execution of two
instructions) including FPU

Instruction execution time: Maximum 2 instructions/cycle

Virtual address space: 4 Gbytes (448-Mbyte external memory space)
Space identifier ASIDs: 8 bits, 256 virtual address spaces

On-chip multiplier

5-stage pipeline
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Iltem

Features

FPU

On-chip floating-point coprocessor

Supports single-precision (32 bits) and double-precision (64 bits)
Supports IEEE754-compliant data types and exceptions

Two rounding modes: Round to Nearest and Round to Zero

Handling of denormalized numbers: Truncation to zero or interrupt
generation for compliance with IEEE754

Floating-point registers: 32 bits x 16 words x 2 banks

32-bit CPU-FPU floating-point communication register (FPUL)

Supports FMAC (multiply-and-accumulate) instruction

Supports FDIV (divide) and FSQRT (square root) instructions

Supports FLDIO/FLDI1 (load constant 0/1) instructions

Instruction execution times:

O Latency (FMAC/FADD/FSUB/FMUL): 3 cycles (single-precision), 8
cycles (double-precision)

O Pitch (FMAC/FADD/FSUB/FMUL): 1 cycle (single-precision), 6 cycles
(double-precision)

Note: FMAC is supported for single-precision only.

3-D graphics instructions (single-precision only):

O 4-dimensional vector conversion and matrix operations (FTRV): 4
cycles (pitch), 7 cycles (latency)

O 4-dimensional vector inner product (FIPR): 1 cycle (pitch), 4 cycles
(latency)

5-stage pipeline
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Iltem Features

Clock pulse .
generator (CPG)

Choice of main clock: 1, 6, or 12 times EXTAL

Clock modes:

0O CPU frequency: 1, 1/2, 1/3, 1/4, 1/6, or 1/8 times main clock

O Bus frequency: 1, 1/2, 1/3, 1/4, 1/6, or 1/8 times main clock

O Peripheral frequency: 1/2, 1/3, 1/4, 1/6, or 1/8 times main clock
Power-down modes:

Sleep mode

Deep sleep mode

Standby mode

Hardware standby mode

O O oo g

Module standby mode
Single-channel watchdog timer

Memory .
management
unit (MMU)

4-Gbyte address space, 256 address space identifiers (8-bit ASIDs)
Single virtual mode and multiple virtual memory mode

Supports multiple page sizes: 1 kbyte, 4 kbytes, 64 kbytes, 1 Mbyte
4-entry fully-associative TLB for instructions

64-entry fully-associative TLB for instructions and operands

Supports software-controlled replacement and random-counter
replacement algorithm

TLB contents can be accessed directly by address mapping
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Iltem

Features

Cache memory

Instruction cache (IC)

0 16-kbyte, 2-way set associative (LRU)

0 256 entries, 32-byte block length

0 Cache-double-mode (16-kbyte cache)

O Index mode

Operand cache (OC)

32-kbyte, 2-way set associative (LRU)

512 entries, 32-byte block length
Cache-double-mode (32-kbyte cache)

Index mode

RAM mode (16-kbyte cache + 16-kbyte RAM)
Choice of write method (copy-back or write-through)

O Ooooogodg

Single-stage copy-back buffer, single-stage write-through buffer

Cache memory contents can be accessed directly by address mapping
(usable as on-chip memory)

Store queue (32 bytes x 2 entries)

Interrupt controller
(INTC)

Nine independent external interrupts: NMI, IRL3 to IRLO, and IRQ7 to
IRQ4
15-level signed external interrupts: IRL3 to IRLO

On-chip peripheral module interrupts: Priority level can be set for each
module

User break
controller (UBC)

Supports debugging by means of user break interrupts
Two break channels

Address, data value, access type, and data size can all be set as break
conditions

Supports sequential break function
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Iltem Features

Bus state * Supports external memory access

controller (BSC) » External memory space divided into seven areas, each of up to 64

Mbytes, with the following parameters settable for each area:
O Bus size (8, 16, or 32 hits)
O Number of wait cycles (hardware wait function also supported)
O SRAM, synchronous DRAM, or burst ROM
0 Supports PCMCIA interface (only in little endian mode)
e Synchronous DRAM refresh functions:
O Programmable refresh interval
O Supports auto refresh mode and self-refresh mode
e Synchronous DRAM burst access function
* Big endian or little endian mode can be set

Direct memory » 8-channel physical address DMA controller
?;K/le:é)controller e Transfer data size: 8, 16, 32, or 64 bits, or 32 bytes
e Address modes:
0 1-bus-cycle single address mode
0 2-bus-cycle dual address mode
e Transfer requests: External, peripheral module, or auto-requests
* Choice of DACK or DRAK (four external pins)
« Bus modes: Cycle-steal or burst mode

e Supports on-chip FIFO bridge (16-stage x 32-bit FIFO x 7) to achieve
high-speed transfer for HAC/SSI, USB and LCDC

Timer unit (TMU) e 3-channel auto-reload 32-bit timer
e Input-capture function (only channel 2)
« Choice of six types counter input clocks (external and peripheral clocks)

Compare match e 4-channel auto-reload 32-bit timers
timer (CMT) * Choice of 16 or 32 bits
* Choice of 1-shot or free-running operation

« Choice of an interrupt source or DMA transfer request from compare
match or overflow
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Iltem Features

Serial e Three full-duplex communications channels
communication On-chip 128-byte FIFOs for all channels

interface

(SCIF) » Choice of asynchronous mode or synchronous mode

« Can select any bit rate generated by on-chip baud-rate generator
e On-chip modem control function (SCIF_RTS and SCIF_CTS) for channel
land?2

Hitachi audio codec « Digital interface for audio codec
interface (HAC)

Supports transfer for slot 1 to slot 4
e Choice of 16- or 20-bit DMA transfer
e Supports various sampling rates by adjusting slot data
» Generates interrupt: data ready, data request, overflow, and underrun

Serial sound e 2-channel bi-directional transfer (maximum)

interface (SSI) Support multi-channel and compressed-data transfer

e Selectable frame size

I’C bus interface e 2 channels (maximum)
(o) * Master/slave
« 16-byte FIFO
e Supports high-speed mode (400 kbits/sec)

e Supports version 1.0

Multimedia card e Supports MMC mode

interface (MMCIF) A maximum bit rate of 20 Mbps at 20 MHz of peripheral clock

* Interface with MCCLK output for transfer clock output, MCCMD I/O for
command output/response input, MCDAT 1/O (data 1/O)

« Four interrupt sources

Smart card interface «  Supports ISO/IEC7816-3 (Identification card)
(SIM)

e Asynchronous half-duplex transfer (8 bits)
« Can select any bit rate generated by on-chip baud-rate generator
* Generates and checks parity bit

* Four interrupt sources
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Iltem Features

Hitachi controller .
area network 2

2 channels (maximum)
Supports CAN specification 2.0A and 2.0B

(HCAN2)
0 Standard data and remote frame (11-bit ID)
0 Extended data and remote frame (29-bit ID)
« 32 independent message buffers using standard (11-bit) and extended
(29-bit) ID format
« 31 Mailboxes can be used for transmission or reception
* One Mailbox can be used for only reception
* Message reception filtering by IDs:
0 Standard message ID
0 Extended message ID
« Local reception filter for reception-only Mailbox (standard and extended
message ID) can be specified
e Power-down sleep mode
* A maximum of 1-Mbit/s CAN data transfer rate can be specified
« Transmit message queue having internal priority sorting mechanism which
handle priority-inversion issue of real time applications
» Data buffer access without hand-shaking
Serial peripheral « 1 channel

interface (HSPI)

Master/slave mode
Selectable bit rate generated by on-chip baud-rate generator

Multifunctional .
interface (MFI)

2-kbyte internal memory can be read from or written to via the MFI pin in
32-bit units or by the CPU in 8-/16-/32-bit units.

Choice of 8- or 16-bit parallel interface
Supports 68-/80-family interface (can be switched during reset)
Endians can be switched

USB host .

1 channel

Supports USB version 1.1 and OHCI 1.0

Supports data transfer rate of 1.5 Mbps and 12Mbps

On-chip 8-kbyte SRAM as shared memory defined in OHCI specification
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Iltem Features

LCD controller .
(LCDC)

Supports 16 x 1 to 1024 x 1024 dots (8 bpp: a maximum of 640 x480
dots, 16 bpp: a maximum of 400 x 240 dots)

Supports 4, 8, 15, and 16 bpp color modes

Supports 1, 2, 4, and 6 bpp grayscale modes.

Supports TFT/DSTN/STN display

Selectable signal polarities

24-bit color palette memory (16 bits of 24 bits are valid: R: 5/G: 6/B: 5)
Unified graphics memory architecture

A/D converter (ADC) «

10-bit resolution

4-channel input

Three types of conversion modes

O Single mode: 1-channel A/D conversion

O Multi mode: 1- to 4-channel A/D conversion

0 Scan mode: 1- to 4-channel A/D conversion
Conversion time: 8 s for are channel (maximum)
Absolute error + 4LSB

General /O (GPIO)

70 general I/O port (69 for 1/0O and one for output)
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Legend:
BSC : Bus state controller HAC : Hitachi audio codec interface
DMAC : Direct memory access controller SS| : Serial sound interface
FPU : Floating-point unit 12c : 12C bus interface
UBC : User break controller HSPI : Hitachi serial peripheral interface
ITLB : Instruction translation lookaside buffer SIM : Smart card interface
UTLB : Unit translation lookaside buffer MMCIE : Multimedia card interface
CPG : Clock pulse generator HCAN2 : Hitachi controller area network 2
INTC : Interrupt controller MFI : Multifunctional interface
TMU : Timer unit USB : USB host
H-UDI : Hitachi user debug interface LCDC :LCD controller
CMT : Compare match timer ADC : A/D converter
SCIF : Serial communication interface with FIFO GPIO : General port I/0

Figurel.1 SH7760 Block Diagram
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13 Pin Arrangement
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Figure1.2 SH7760 Pin Arrangement
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14 Pin Description

Table 1.1 lists the pin configuration of thisLSI. In the 1/O column, I, O, and 10 indicate input,

output, and input/output, respectively. In the GPIO column, O indicates a pin which also functions

asageneral /O port.

Tablel.1 Pin Configuration

Pin No. Pin Name I} Function GPIO
Al EXTAL | External input clock/crystal resonator

A2 XTAL O Crystal resonator

A3 VDD-CPG CPG VDD

A4 VDD-PLL1 O PLL1 VDD

A5 SSI0_SCK/HAC_SD_IN0/BS2 10/1/10 SSi serial clock input/HAC serial data/bus start2 O
A6 HSPI_TX/SIM_D/MCDAT O/I0/I0  HSPI transmit data/SIM data transfer/MMCIF data O
A7 HSPI_CLK/SIM_CLK/MCCLK 10/0/0  HSPI serial clock/SIM clock/MMCIF clock (0]
A8 CMT_CTR1 10 CMT counter (0]
A9 CMT_CTR3 10 CMT counter (0]
A10 SCIF2_CLK 10 SCIF serial clock (0]
All SCIF2_TXD (¢} SCIF transmit data (0]
A12 SCIF2_RXD | SCIF receive data (0]
Al13 SCIF2_CTS 10 SCIF modem control o=
Al4 SCIF2_RTS 10 SCIF modem control o+
Al5 SCIF0_CLK 10 SCIF serial clock (0]
Al6 SCIFO_TXD (¢} SCIF transmit data (0]
Al7 MD4/CE2B 10 Mode control 4/PCMCIA-CE

A18 DACKO O DMACO bus acknowledge

A19 VDD-PLL3 O PLL3 VDD

A20 UCLK | USB operation clock (0]
B1 RESET I Reset

B2 VSS-CPG O CPG GND

B3 VDD-PLL2 O PLL2 VDD

B4 VSS-PLL1 ] PLL1 VSS

B5 SSI0_WS/HAC_SYNCO 10/0 SSI word selection/HAC from sync output (0]
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Pin No. Pin Name 1/0 Function GPIO

B6 HSPI_RX | HSPI receive data input (0]

B7 HSPI_CS/SIM_RST/MCCMD I0/O/I0  HSPI chip selection/SIM reset/MMCIF (0]
command/response

B8 CMT_CTRO/TCLK 10/1 CMT counter/TMU clock (0]

B9 CMT_CTR2 10 CMT counter (0]

B10 NMI | Non-maskerable interrupt

B11 SCIF1_CLK 10 SCIF serial clock (0]

B12 SCIF1_TXD O SCIF transmit data (0]

B13 SCIF1_RXD | SCIF receive data (0]

B14 SCIF1_CTS 10 SCIF modem control o

B15 SCIF1_RTS 10 SCIF modem control o}

B16 SCIFO_RXD I SCIF receive data (0]

B17 MD3/CE2A 10 Mode control 3/PCMCIA-CE

B18 VSS-PLL3 O PLL3 GND

B19 UsSB_DM 10 USB D-transceiver

B20 VDDQ ] USB analog VDD

c1 RDY I Bus ready

c2 HAC_BIT_CLKO | HAC serial data clock/SSI divider input clock (0]

C3 VSS-PLL2 O PLL2 GND

C4 HAC_RES 0 HAC reset o

C5 SSI0_SDATA/HAC_SD_OUTO 10/0 SS| serial data/HAC serial data 0]

C6 SSI1_SDATA/HAC-SD_OUT1 10/0 SSiI serial data/HAC serial data (0]

Cc7 VDD O Internal VDD

cs8 ASEBRK/BRKACK 110 H-UDI emulator

C9 VDDQ ] 1/0 VDD

C10 T™MS | H-UDI mode

Cl1 VDDQ O 1/0 VDD

C12 TDO O H_UDI data

C13 VDDQ O 1/0 VDD

Cl14 VDD O Internal VDD

C15 TCK | H-UDI clock

Cl6 MD2 | Mode control 2

C17 DRAKO o DMAC 1 request acknowledgement

C18 USB_PENC O USB power-on enable control O *?
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Pin No. Pin Name 110 Function GPIO

C19 VSSQ 0 USB analog VSS

C20 USB_DP 10 USB D+ transceiver

D1 DCK 0 Clock (Oh4

D2 SSI1_SCK/HAC_SD_IN1 10/1 SSI clock/HAC serial data (0]

D3 SSI1_WS/HAC_SYNC1 10/0 SSI word selection/HAC frame sync output (0]

D4 HAC_BIT_CLK1 O HAC serial data clock/SSI divider input clock (0]

D5 MRESET I Manual reset

D6 STATUSO (e} Status 0

D7 VSS O Internal GND

D8 STATUS1 O Status 1

D9 VSSQ 0 1/0 GND

D10 TRST I H-UDI reset

D11 VSSQ O 1/0 GND

D12 TDI | H-UDI data

D13 VSSQ O 1/0 GND

D14 VSS O Internal GND

D15 VSSQ O 1/0 GND

D16 MDO | Mode control 0

D17 MD1 | Mode control 1

D18 DRAK1 (0] DMAC 1 request acknowledgement

D19 DACK1 O DMAC 1 bus acknowledgement

D20 USB_OVC I USB overcurrent detection o}

El VCPWC/IRQ4 o/l LCDC panel power supply control (VCC)/external O
interrupt request 4

E2 VEPWC/IRQ5 o/l LCDC panel power supply control (VEE)/external O
interrupt request 5

E3 CA | Chip active

E4 BREQ I Bus request

E17 VSSQ O 1/0 GND

E18 VDDQ O 1/0 VDD

E19 DREQO I DMAC 0 request

E20 DREQT I DMAC 1 request

F1 MFI-D8/LCD_DATAS8 10/0 MFI data/LCDC panel data (0]

F2 MFI-DO/LCD_DATAO 10/0 MFI data/LCDC panel data (0]
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F3 CSo 0 Chip select 1

F4 BACK o Bus acknowledgement

F17 I12C1_SCL 10 I’C serial clock

F18 12C1_SDA 10 I’C serial data

F19 12C0_SCL 10 I’C serial clock

F20 12C0_SDA 10 I’C serial data

Gl MFI-D9/LCD_DATA9 10/0 MFI data/LCDC panel data (0]

G2 MFI-D1/LCD_DATA1 10/0 MFI data/LCDC panel data (0]

G3 VDD O Internal VDD

G4 VSS O Internal GND

G17 VSS O Internal GND

G18 VDD O Internal VDD

G19 MD6/I0IS16 1] Mode control 6/101S16 (PCMCIA)

G20 MD5 | Mode control 5

H1 MFI-D10/LCD_DATAL0 10/0 MFI data/LCDC panel data (0]

H2 MFI-D2/LCD_DATA2/1RQ6 10/0/1 MFI data/LCDC panel data/external interrupt (0]
request 6

H3 VDDQ ] 10 VDD

H4 VSSQ O 10 GND

H17 MD7 | Mode control 7

H18 MD8 | Mode control 8

H19 Reserved/AUDCK (0] Reserved/H-UDI emulator (0]

H20 Reserved/AUDSYNC o Reserved/H-UDI emulator (0]

Jl MFI-D11/LCD_DATAl1 10/0 MFI data/LCDC panel data (0]

J2 MFI-D3/LCD_DATA3/IRQ7 10/0/1 MFI data/LCDC panel data/external interrupt (0]
request 7

J3 CS1 o Chip select 1

J4 CSs2 Chip select 2

J17 VSSQ O 10 GND

Ji8 VDDQ O 10 VDD

J19 Reserved/AUDATA[2] (0] Reserved/H-UDI emulator (0]

J20 Reserved/AUDATA[3] O Reserved/H-UDI emulator O *?

K1 MFI-D12/LCD_DATA12 10/0 MFI data/LCDC panel data (0]

K2 MFI-D4/LCD_DATA4/DREQ2 10/011 MFI data/LCDC panel data/DMAC2 request (0]
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K3 VDDQ ] 10 VDD

K4 VSSQ O 10 GND

K17 AVss_ADC O ADC analog GND

K18 AVcc_ADC O ADC analog VCC

K19 ADTRG/AUDATA[0] 110 A/D external trigger/H-UDI emulator (0]

K20 Reserved/AUDATA[1] (e} Reserved/H-UDI emulator (0]

L1 MFI-D13/LCD_DATA13 10/0 MFI data/LCDC panel data (0]

L2 MFI-D5/LCD_DATAS5/DRAK2/DACK2  10/0/O/O MFI data/LCDC panel data/DMAC2 request (0]
acknowledgement/DMAC?2 bus acknowledgement

L3 CS4 Chip select 4

L4 A20 (0] Address bus

L17 AN3 | ADC analog input

L18 AN2 | ADC analog input

L19 AN1 | ADC analog input

L20 ANO | ADC analog input

M1 MFI-D14/LCD_DATA14 10/0 MFI data/LCDC panel data (0]

M2 MFI-D6/LCD_DATAG6/DREQ3 10/011 MFI data/LCDC panel data/DMAC3 request (0]

M3 VDDQ ] 10 VDD

M4 VSSQ O 10 GND

M17 VSSQ ] 10 GND

M18 VDDQ ] 10 VDD

M19 IRL3 I IRL interrupt request 3

M20 IRL2 I IRL interrupt request 2

N1 MFI-D15/LCD_DATA15 10/0 MFI data/LCDC panel data (0]

N2 MFI-D7/LCD_DATA7/DRAK3/DACK3  I0/0/O/O MFI data/LCDC panel data/DMAC3 request (0]
acknowledgement/DMAC3 bus acknowledgement

N3 CS5 o Chip select 5

N4 A21 Address bus

N17 VSSQ O 10 GND

N18 VDDQ O 10 VDD

N19 IRLT I IRL interrupt request 1

N20 IRLO I IRL interrupt request 0

P1 MFIFINT/LCD_CLK oIl MFI interrupt/LCDC clock O+

P2 MFI-CS/LCD_DON 110 MFI chip selection/LCDC display-on signal O+
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P3 VDD O Internal VDD

P4 VSS O Internal GND

P17 VSS O Internal GND

P18 VDD O Internal VDD

P19 CANO_NERR/AUDCK 110 HCANO bus error signal/H-UDI emulator (0]

P20 CAN1_NERR/AUDSYNC 110 HCAN1 bus error signal/H-UDI emulator (0]

R1 MFI-E/LCD_CL1 110 MFI enable/ LCDC shift clock 1 O

R2 MFI-MD/LCD_CL2 lfe} MFI mode/LCDC shift clock 2 O

R3 CS6 o Chip select 6

R4 A0 Address bus

R17 A24 Address bus

R18 A25 Address bus

R19 CANO_RX/AUDATA[2] 110 HCANO bus data receive signal/H-UDI emulator (0]

R20 CAN1_RX/AUDATA[3] 110 HCANL1 bus data receive signal/H-UDI emulator (0]

T1 MFI-RS/LCD_M_DISP 110 MFI register select/LCDC current-alternating O
signal/DISP signal

T2 MFI-RW/LCD_FLM 110 MFI read-write/read/LCDC first line marker O

T3 BS o] Bus start

T4 Al Address bus

T17 A22 o Address bus

T18 A23 (0] Address bus

T19 CANO_TX/AUDATA[O] (0)[e] HCANO bus data transmit signal/H-UDI emulator (0]

T20 CAN1_TX/AUDATA[1] 0O/0 HCAN1 bus data transmit signal/H-UDI emulator (0]

Ul DO 10 Data bus

u2 D15 10 Data bus

us D3 10 Data bus

U4 D11 10 Data bus

us VSSQ 10 GND

U6 CKE O Clock output enable

u7 VSS Internal GND

us VSSQ 10 GND

U9 A17 o Address bus

u10 VSSQ 10 GND
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