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Notice

All information included in this document is current as of the date this document is issued. Such information, however, is
subject to change without any prior notice. Before purchasing or using any Renesas Electronics products listed herein, please
confirm the latest product information with a Renesas Electronics sal es office. Also, please pay regular and careful attention to
additional and different information to be disclosed by Renesas Electronics such as that disclosed through our website.

Renesas Electronics does not assume any liability for infringement of patents, copyrights, or other intellectual property rights
of third parties by or arising from the use of Renesas Electronics products or technical information described in this document.
No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights
of Renesas Electronics or others.

Y ou should not ater, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part.

Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of
semiconductor products and application examples. Y ou are fully responsible for the incorporation of these circuits, software,
and information in the design of your equipment. Renesas Electronics assumes no responsibility for any losses incurred by
you or third parties arising from the use of these circuits, software, or information.

When exporting the products or technology described in this document, you should comply with the applicable export control
laws and regulations and follow the procedures required by such laws and regulations. 'Y ou should not use Renesas
Electronics products or the technology described in this document for any purpose relating to military applications or use by
the military, including but not limited to the development of weapons of mass destruction. Renesas Electronics products and
technology may not be used for or incorporated into any products or systems whose manufacture, use, or sale is prohibited
under any applicable domestic or foreign laws or regulations.

Renesas Electronics has used reasonable care in preparing the information included in this document, but Renesas Electronics
does not warrant that such information is error free. Renesas Electronics assumes no liability whatsoever for any damages
incurred by you resulting from errors in or omissions from the information included herein.

Renesas Electronics products are classified according to the following three quality grades: “Standard”, “High Quality”, and
“Specific’. The recommended applications for each Renesas Electronics product depends on the product’s quality grade, as
indicated below. You must check the quality grade of each Renesas Electronics product before using it in a particular
application. You may not use any Renesas Electronics product for any application categorized as “ Specific” without the prior
written consent of Renesas Electronics. Further, you may not use any Renesas Electronics product for any application for
which it is not intended without the prior written consent of Renesas Electronics. Renesas Electronics shall not be in any way
liable for any damages or losses incurred by you or third parties arising from the use of any Renesas Electronics product for an
application categorized as“ Specific” or for which the product is not intended where you have failed to obtain the prior written
consent of Renesas Electronics. The quality grade of each Renesas Electronics product is“ Standard” unless otherwise
expressly specified in a Renesas Electronics data sheets or data books, etc.

“Standard”: Computers; office equipment; communications equipment; test and measurement equipment; audio and visual
equipment; home el ectronic appliances, machine tools; persona electronic equipment; and industria robots.

“High Quality”: Transportation equipment (automobiles, trains, ships, etc.); traffic control systems; anti-disaster systems; anti-
crime systems; safety equipment; and medical equipment not specifically designed for life support.

“Specific™: Aircraft; agrospace equipment; submersible repeaters; nuclear reactor control systems; medical equipment or
systems for life support (e.g. artificial life support devices or systems), surgical implantations, or heathcare
intervention (e.g. excision, etc.), and any other applications or purposes that pose a direct threat to human life.

Y ou should use the Renesas Electronics products described in this document within the range specified by Renesas Electronics,
especialy with respect to the maximum rating, operating supply voltage range, movement power voltage range, heat radiation
characteristics, installation and other product characteristics. Renesas Electronics shall have no liability for malfunctions or
damages arising out of the use of Renesas Electronics products beyond such specified ranges.

Although Renesas Electronics endeavors to improve the quality and reliability of its products, semiconductor products have
specific characteristics such as the occurrence of failure at a certain rate and malfunctions under certain use conditions. Further,
Renesas Electronics products are not subject to radiation resistance design. Please be sure to implement safety measures to
guard them against the possibility of physical injury, and injury or damage caused by fire in the event of the failure of a
Renesas Electronics product, such as safety design for hardware and software including but not limited to redundancy, fire
control and malfunction prevention, appropriate treatment for aging degradation or any other appropriate measures. Because
the evaluation of microcomputer software alone is very difficult, please evaluate the safety of the final products or system
manufactured by you.

Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental
compatibility of each Renesas Electronics product. Please use Renesas Electronics products in compliance with all applicable
laws and regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS
Directive. Renesas Electronics assumes no liability for damages or losses occurring as a result of your noncompliance with
applicable laws and regulations.

This document may not be reproduced or duplicated, in any form, in whole or in part, without prior written consent of Renesas
Electronics.

Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this
document or Renesas Electronics products, or if you have any other inquiries.

(Note 1) “Renesas Electronics’ as used in this document means Renesas Electronics Corporation and also includes its majority-

owned subsidiaries.

(Note2) “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.
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Notes regarding these materials

. This document is provided for reference purposes only so that Renesas customers may select the appropriate
Renesas products for their use. Renesas neither makes warranties or representations with respect to the
accuracy or completeness of the information contained in this document nor grants any license to any
intellectual property rights or any other rights of Renesas or any third party with respect to the information in
this document.
. Renesas shall have no liability for damages or infringement of any intellectual property or other rights arising
out of the use of any information in this document, including, but not limited to, product data, diagrams, charts,
programs, algorithms, and application circuit examples.
. You should not use the products or the technology described in this document for the purpose of military
applications such as the development of weapons of mass destruction or for the purpose of any other military
use. When exporting the products or technology described herein, you should follow the applicable export
control laws and regulations, and procedures required by such laws and regulations.
. All information included in this document such as product data, diagrams, charts, programs, algorithms, and
application circuit examples, is current as of the date this document is issued. Such information, however, is
subject to change without any prior notice. Before purchasing or using any Renesas products listed in this
document, please confirm the latest product information with a Renesas sales office. Also, please pay regular
and careful attention to additional and different information to be disclosed by Renesas such as that disclosed
through our website. (http://www.renesas.com )
. Renesas has used reasonable care in compiling the information included in this document, but Renesas
assumes no liability whatsoever for any damages incurred as a result of errors or omissions in the information
included in this document.
. When using or otherwise relying on the information in this document, you should evaluate the information in
light of the total system before deciding about the applicability of such information to the intended application.
Renesas makes no representations, warranties or guaranties regarding the suitability of its products for any
particular application and specifically disclaims any liability arising out of the application and use of the
information in this document or Renesas products.
. With the exception of products specified by Renesas as suitable for automobile applications, Renesas
products are not designed, manufactured or tested for applications or otherwise in systems the failure or
malfunction of which may cause a direct threat to human life or create a risk of human injury or which require
especially high quality and reliability such as safety systems, or equipment or systems for transportation and
traffic, healthcare, combustion control, aerospace and aeronautics, nuclear power, or undersea communication
transmission. If you are considering the use of our products for such purposes, please contact a Renesas
sales office beforehand. Renesas shall have no liability for damages arising out of the uses set forth above.
. Notwithstanding the preceding paragraph, you should not use Renesas products for the purposes listed below:

(1) artificial life support devices or systems

(2) surgical implantations

(3) healthcare intervention (e.g., excision, administration of medication, etc.)

(4) any other purposes that pose a direct threat to human life
Renesas shall have no liability for damages arising out of the uses set forth in the above and purchasers who
elect to use Renesas products in any of the foregoing applications shall indemnify and hold harmless Renesas
Technology Corp,, its affiliated companies and their officers, directors, and employees against any and all
damages arising out of such applications.
. You should use the products described herein within the range specified by Renesas, especially with respect
to the maximum rating, operating supply voltage range, movement power voltage range, heat radiation
characteristics, installation and other product characteristics. Renesas shall have no liability for malfunctions or
damages arising out of the use of Renesas products beyond such specified ranges.

10. Although Renesas endeavors to improve the quality and reliability of its products, IC products have specific

Y

characteristics such as the occurrence of failure at a certain rate and malfunctions under certain use
conditions. Please be sure to implement safety measures to guard against the possibility of physical injury, and
injury or damage caused by fire in the event of the failure of a Renesas product, such as safety design for
hardware and software including but not limited to redundancy, fire control and malfunction prevention,
appropriate treatment for aging degradation or any other applicable measures. Among others, since the
evaluation of microcomputer software alone is very difficult, please evaluate the safety of the final products or
system manufactured by you.

. In case Renesas products listed in this document are detached from the products to which the Renesas
products are attached or affixed, the risk of accident such as swallowing by infants and small children is very
high. You should implement safety measures so that Renesas products may not be easily detached from your
products. Renesas shall have no liability for damages arising out of such detachment.

12. This document may not be reproduced or duplicated, in any form, in whole or in part, without prior written

approval from Renesas.

13. Please contact a Renesas sales office if you have any questions regarding the information contained in this

document, Renesas semiconductor products, or if you have any other inquiries.
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1 SH7286 CPU Board M3A-HS87 User's Manual

1.1 Introduction

1.1 Introduction

The M3A-HS87 is a CPU board designed for users to evaluate the feature and performance of SH7286 group of Renesas
Technology original microcomputer (MCU), as well as develop and evaluate the application software for the microcomputers
described above. All the pins of SH7286 data bus, address bus and on-chip peripheral function are connected to the extension
connector to allow user to evaluate the timing with peripheral devices using measurement instruments or develop extension

boards according to the use. Furthermore, the on-chip E10A-USB emulator, (Renesas Technology) can be connected.

1.2 System Configuration

Figure 1.2.1 shows an example of system configuration using M3A-HS87.

5V DC output

SH7286 CPU board regulated
M3A-HS87 % power supply

] (1.5A min.)
]
Serial port connector “I
USB port connector ﬁ- SH7286 H-UDI port
connector

(14-pin or 36-pin)

RCAN port connector “I

Extension
connector

E10A-USB emulator @

High-performance

Embedded Workshop @ ’_._-__\
SuperH RISC engine W p’,
C/C++ compiler package ® el L >

Host computer @

Note 1: These items are not included in this CPU board, and must be prepared by user.

Figure 1.2.1 M3A-HS87 System Configuration Example

Rev. 1.01 Jun. 09, 2009
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1.3 Board Specifications

1.3 Board Specifications

Table 1.3.1 lists the M3A-HS87 board specifications.

Table 1.3.1 Board Specifications

No.

Item

Description

CPU

SH7286
- Input (XIN) clock: 12.5 MHz
- CPU clock: 100 MHz max.
- Bus clock: 50 MHz max.
- On-chip memory
- Flash memory: 1024 KB
- RAM: 32 KB

External memory

- SDRAM: 16 MB (16-bit bus x 2), optional
Notes:
1. SDRAM can be mounted only when SH7286 is used in 3.3 V
2. Bus width can be switched for 16-bit and 32-bit.
-EEPROM: 128 kbit, optional
HN58X24128FPIE: 1 (I2C bus connection)

Connectors

- Extension connectors (Bus, /0, VCC, GND)
- USB port connector (Series-B receptacle)

- Serial port connector (D-sub 9-pin)

- RCAN port connector (D-sub 9-pin)

- H-UDI port connector (14-pin)

- H-UDI port connector (36-pin)

LEDs

- Power supply LED: 1
- User LEDs: 6

Switches

- Reset switch : 1

- NMI switch :1

- IRQ1 switch: 1™

- System setting DIP switches: 5/package
- User DIP switches: 4/package

Board specification

- Dimensions: 100 mm x 160 mm
- Mounting form: 4 layers, double-sided

- Number of board: 1

Note 1: Silk screen for this switch is printed as IRQO.

Rev. 1.01 Jun. 09, 2009
REJ11J0028-0101
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SH7286 CPU Board M3A-HS87 User's Manual
1 1.4 Exterior

1.4 Exterior

Figure 1.4.1 shows the M3A-HS87 exterior.

Figure 1.4.1 M3A-HS87 Exterior

Rev. 1.01 Jun. 09, 2009
REJ11J0028-0101
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1 1.5 Block Diagram

1.5 Block Diagram

Figure 1.5.1 shows the M3A-HS87 block diagram.

RCAN port | | 36-pin H-UDI port 14-pin H-UDI Serialport | | USB port
connector connector port connector connector connector
A A [ 4 A

H-UDI
AUD SCIo
RCAN USB
Yy Vv ¥ A y
USBEXTAL
”””””””””””” 48.0 MHz |
EEPROM | 12C SH7286 ( ) 3
(128 kbit) > (100 MHz) SDRAM | SDRAM
EXTAL 16MB § 16 MB |
”””””””””””” (12.5 MHz) @ o
16 or 32 bits 16 or 32 bits”| i

External bus 50 MHz at maximum

16 or 32 bits

SH7286 CPU Board
M3A-HS87

Extension connector

Note 1: SDRAM can be used when using the SH7286 at 3.3 V.

Figure 1.5.1 M3A-HS87 Block Diagram

Rev. 1.01 Jun. 09, 2009
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1.6 Major Components

1.6 Major Components

Figure 1.6.1 and Figure 1.6.2 show the M3A-HS87 major components.

us
RS-232C
driver

J3
Serial port
connector

Ji4
USB port
connector

JP9, JP10
RCAN port
remove
jumpers

J13
RCAN por
connector

Uil
RCAN
driver

J7
Ji1 DC power supply jack SW1
Extension connector J4 Power supply
IP3 (optional) LED2to LED7  LED1 Power  switch
External power \’1512 ) User LEDs Power supply LED supply
switching jumper xtension connector conngctor

(optional)

JP1
o [ = = CPU power
AL : T - ’ switching jumper

JP2
External power
switching jumper

J1

H-UDI port
connector
(36-pin)

J10

Extension
connector
(optional)

J2

H-UDI port
connector
(14-pin)

Extension ‘I]Ez::e’riz;spowe
connector

User DIP j15 (optional) I8 switching jump J5,J17, J18, J6
switches GND Extension J16 SH7286 external

connector connector Extehsion Power supply

(optional) (optional) connector connectors ROL
optional) (optional) System A
e ) setting DIP switch
switches

Figure 1.6.1 M3A-HS87 Major Components (Top View of the Component Side)
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1.6 Major Components

J7
DC power supply jack

Ji1 J12
Extension connector Extension connector
(optional) (optional)

=l .n
= =
.n

E E

J10

Extension
connector
(optional)

.
.

COHZ

s wa neu BEIZ PEN pe:

[

WM AT s A
+

\2

P

M@ﬂ:&%@l? ' w' P

RAS A5 RAD RAT RAD
e a0 X St PR A

oo . . EE . EE!Q
9 - ABS - . [ e -y F-
oo = - WADE IN JAPAN LT z
o0 5° DK30734 oz mey 5o:
eo0 . .
[ X} "t
oo * :
EE‘ - EE WoMedl7 5 31
- -
CES 4 CEN4 | CEN4 e GEE 4
E ‘ “ .
. .’B‘; B‘;ﬁ ..‘.'7.;:..:"
% Rl f
\_ . . . 2O MO0 1'90 99
JI6 J8
Extension Extension Extension
connector connector connector
(optional) (optional) (optional)

Figure 1.6.2 M3A-HS87 Major Components (Top View of the Solder Side)
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1.6 Major Components

Table 1.6.1 lists the major components on the M3A-HS87.

Table 1.6.1 Major Components on the M3A-HS87

No. Name Part Number Manufacturer Name | Remarks

Ul CPU SH7286 Renesas

U3, u4 Bus switches SN74CBTLV16211 Tl Optional

uUs, U6 SDRAMs EDS1216AATA-75E ELPIDA Optional

uil6 EEPROM HN58X24128FPIE Renesas Optional

U9 RS-232C driver SP3232ECA Sipex

U1l RCAN transceiver HA13721RPJE Renesas

u13 3.3 Vregulator LM2738-YMY 550KHz N.S.

ui4 Reset IC M51957BFP Renesas

X1 Oscillator SG8002DC_12.5MHz Epson Optional

X1 Oscillator socket 110-83-308-41-001101 PRECI-DIP Optional

X2 Crystal Units CX5032GB 12500 KYOCERA Optional
KINSEKI

X3 Oscillator SG8002JF_48MHz Epson Optional

X4 Resonator (Ceralock) CSTCZ48MOX11R Murata

X5 Resonator (Ceralock) CSTCE12M5G52R0 Murata

J1 36-pin H-UDI port connector DX10M-36SE Hirose

J2 14-pin H-UDI port connector 7614-6002BL 3M

J3 Serial port connector XM2C-0942-132L OMRON

J4 Power supply connector S2B-XH-A J.S.T. Mfg

J5, J6, J17, | SH7286 external power A9-2PA-2 EADSA Hirose Optional

Ji8 supply connectors

J7 DC power supply jack HEC0470-01-630 HOSIDEN

Jg, J10, J11 | 20-pin extension connectors XG4C-2031 OMRON Optional

J9,J12 40-pin extension connectors XG4C-4031 OMRON Optional

J16 14-pin extension connector XG4C-1431 OMRON Optional

J14 USB port connector UBB-4R-D14T-4D(LF)(SN) J.S.T. Mfg

J13 RCAN port connector XM2C-0942-132L OMRON

LED1 Power supply LED blue

LED2to 7 User LEDs green

Swi Power supply switch MS-12AAH1 Nikkai

Sw2 Reset switch B3SN-3012 OMRON

SW3 User DIP switches A6S-4104 OMRON

SW4 System setting DIP switches A6S-5104 OMRON

SW5 NMI switch B3SN-3012 OMRON

SW6 IRQ1 switch B3SN-3012 OMRON

Rev. 1.01 Jun. 09, 2009 RENESAS 1-8
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1 1.7 Memory Maps

1.7 Memory Maps

Figure 1.7.1 and Figure 1.7.2 show the memory map examples of SH7137 on the M3A-HS87.

SH7286 logic space
MCU mode 3
(Single-chip Mode)

M3A-HS87 Memory Map

H"0000 0000

H*000F FFFF
H*0010 0000

H*0000 0000
H*000F FFFF
H*0010 0000

H"801F FFFF
H"8020 0000

H*802F FFFF
H*8030 0000

H*801F FFFF
H*8020 0000

H*802F FFFF
H*8030 0000

H*FFF7 FFFF H*FFF7 FFFF
H*FFF8 0000 H*"FFF8 0000
H*FFF8 7FFF H*FFF8 7FFF
H*FFF8 8000 H*FFF8 8000
HFFFB FFFF H*FFEB FFFF
H*FFFC 0000 SDRAM mode setting H*FFFC 0000 DRA ode setting

H*FFFC FFFF H*FFFC FFFF

H"FFFD 0000 H*FFFD 0000
HFFFD 3FFF H"FFFD 3FFF

H"FFFD 4000 H*FFFD 4000

H*FFFD FFFF H*FFFD FFFF

H*FFFE 0000 Peripheral /O H*FFFE 0000 Perioneral 110
H"FFFF FFFF crpner H"FFEF FFFF eriphera

Figure 1.7.1 SH7286 memory mapping example (MCU mode 3)

Rev. 1.01 Jun. 09, 2009
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1.7 Memory Maps

H"0000

H* 000F
H*0010
H*01FF
H*0200
H*03FF
H* 0400

H"13FF
H"1400

H*17FF
H* 1800

H* 1BFF
H"1C00

H* 1FFF
H*2000

H"801F
H"8020

H"802F
H"8030

H* FFF7
H* FFF8
H*FFF8
H*FFF8
H* FFFB
H* FFFC
H* FFFC
H* FFFD
H* FFFD
H* FFFD
H* FFFD
H* FFFE

H* FFFF

0000

FEFF
0000
FEFF
0000
FFFF
0000

FFFF
0000

FFFF
0000

FFFF
0000

FFFF
0000
FFFF
0000

FFFF
0000

FFFF
0000

FFFF
FO00

FFFF
0000

FFFF
0000
7FFF
8000
FFFF

0000
FFFF

0000
3FFF
4000

FFFF
0000

FFFF

* SDRAM is optional.

SH7286 logic space
MCU mode 2
(On-chip ROM enabled mode)

CSO0 space

M3A-HS87 Memory Map

H"0000
H"000F

0000
FFFF

H*0010
H*01FF

0000
FFFF

H*0200
H* 03FF

0000
FFFF

User area

CS1 space

H" 0400
H"O7FF

0000
FFFF

User area

CS2 space

H*0800
H*OBFF

0000
FEFF

User area

CS3 space

H*0C00
H* OFFF

0000
FFFF

User area

SDRAM (16 MB) *

CS4 space

H"1000
H"13FF

0000
FFFF

User area

CS5 space

H*1400
H"17FF

0000
FFFF

User area

CS6 space

H*1800
H* 1BFF

0000
FEFF

User area

CS7 space

Peripheral 1/0

H"1C00
H" 1FFF

0000
FEFF

User area

H"2000

H"801F

0000

FFFF

H"8020
H"802F

FO00
FFFF

H"8030

H* FFF7

0000

H*FFF8
H* FFF8

H*FFF8
H* FFFB

H*FFFC
H* FEFC

H*FEFD
H* FFFD

“HYFFFD 4

H* FEFD

H*FFFE
H™FFFF

Peripheral 1/0

Figure 1.7.2 SH7286 memory mapping example (MCU mode 2)
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1.8 Absolute Maximum Ratings

1.8 Absolute Maximum Ratings

Table 1.8.1 lists the absolute maximum ratings of the M3A-HS87.

Table 1.8.1 M3A-HS87 Absolute Maximum Ratings

Symbol Item Value Remarks

5VCC 5 V system power supply voltage -0.3t06.0V |VSS
Topr Operating temperature 0°C to 50°C Do not expose to condensation or corrosive gas
Tstr Storage temperature -10°C to 60°C | Do not expose to condensation or corrosive gas

Temperature refers to the air temperature in the vicinity of the board.

1.9 Operating Conditions

Table 1.9.1 lists the operating conditions of the M3A-HS87.

Table 1.9.1 M3A-HS87 Operating Conditions

Symbol Item Value Remarks
5VCC | 5V system power supply voltage 4.75t05.25V | Reference voltage: VSS
- Maximum current consumption 1.5 A max.
Topr Operating temperature 0°C to 50°C Do not expose to condensation or corrosive gas
Rev. 1.01 Jun. 09, 2009 QENESAS 1-11
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2.1 Overview of Functions

2.1 Overview of Functions

The M3A-HS87 is the SH7286 CPU board that has functional modules listed in Table 2.1.1.

Table 2.1.1 M3A-HS87 Functional Modules

Sections Features Description
22 CPU SH7286
- Input (XIN) clock: 12.5 MHz
- CPU clock: 100 MHz max.
- Bus clock: 50 MHz max.
- On-chip memory
- Flash memory: 1024 KB
- RAM: 32 KB
2.3 Memory - SDRAM: 16 MB (16 bit bus width x 2), optional
* SDRAM can be used only when SH7286 is used at 3.3 V.
* Bus width can be switched for 16-bit and 32-bit.
- EEPROM: 128 kbit (optional)
HN58X24128FPIE :1 (1°C bus connection)
24 Serial Port Interface Connects the SH7286 SCIO pin to the serial port connector

25 I/O Ports Connect to the SH7286 1/0O ports

2.6 Power Supply Module Controls the M3A-HS87 system power supply

2.7 USB Port Interface Connects the SH7286 USB pin to the USB port connector

2.8 RCAN Port Interface Connects the SH7286 RCAN pin to RCAN port connector via RCAN transceiver
2.9 Clock Module Controls the system clock

2.10 Reset Module Resets the devices mounted on the M3A-HS87

2.1 Interrupt Switches Connects to NMI pin and IRQ1 pin

212 E10A-USB Interface SH7286 H-UDI/AUD Interface

Operating specifications

Connectors, switches, LEDs
- SH7286 extension connectors
- Switches, LEDs
- H-UDI port connectors

Refer to Chapter 3 for details.
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2.2 CPU

2

2.2 CPU

The M3A-HS87 includes SH7286, the 32-bit RISC microcomputer operates with a maximum frequency of 100 MHz. SH7286 is
the microcomputer that has a 1024 KB flash memory and 32 KB on-chip RAM to support various application such as data
processing and device control.

SH7286 can be operated at 100 MHz of CPU clock frequency (50 MHz at maximum of external bus) when the input clock on the
M3A-HS87 is at 12.5 MHz. Figure 2.2.1 shows the SH7286 block diagram on the M3A-HS87.

SH7286
[ —— lexTAL PCO/AO/POEO ——{ >
Clock — XTAL PC1Al — >
L <——"F——PA15/CK PC2IA2— >
— PC3/IA3— [~
[>—RES PC4/A4
System —
oglntrol — NMIL PC5/A5 4‘:>
L < WDTOVF PC6/A6 e
<+ PEY/TIOC3B/FRAME PCTATL
PC8/A8
< +——PE11/TIOC3D PC9/A94‘:>
User < +— PE12/TIOC4A PC10/A104‘:>
LEDs <} PE13/TIOC4B/MRES A e N
<} | PE14/DACKO/TIOC4C/AH PeiaAt2 >
< +——{PE15/DACK1/TIOC4D/IRQOUT —T >
L PC13/A13/IRQO Address bus
= —
> PEO/TIOCOA/TIOC 4AS/DREQOD PC14/A14/IRQ1 :
Yser [ —>——— PE1/TIOCOB/TIOC 4BS/TENDO PC15/A15/IRQ2 —=
switches | > PE2/TIOCOC/TIOC4CS/DREQ1 PBO/A16/IRQ3
[~ | PE3TIOCOD/TIOCADSTEND PB1/A17/REFOUT/ADTRG/IRQ4 >
L PB6/A18/BACK/POE3/IRQ5/RXDO L~
PB7/A19/BREQ/POE4/IRQ6/TXDO >
<>
EEPROM [ PB2/SCL/POE 1/IRQ0 PB8/A20/WAIT/POES/IRQ7/SCKO ——— >
— PB3/SDA/POE2/IRQ1 PB15/CKE/A21|—— >
[ < +—— USBXTAL PB16/CASL/A22/DACK3 ——1 >
[ USBEXTAL PB17/CASU/A23/DREQ3|—— >
< PBY/USPND PB18/RASL/A24/DACK2 >
usB ——~ |vBUS PB19/RASU/A25/DREQ2| [~ _|

Serial port
Extension connector [
(J13)

<_>——— uUsD+
< >——usD-
<——>——1PB10

<> PAO/RXD0/CS0
<> |PA1/TXDO/CS1
<> |PA2/SCKO0/SCS/CS2
<> PA3/RXD1/SSI/ICS3
<> PA4/TXD1/SSO/CS4
<> PA5/SCK1/SSCKICS5
<> PAB/TCLKA/RASL
<> PA7/TCLKB/SCK3/CASL

PDO/DO ———< >

PD1/D1 ———<_—>
PD2/D2/TIC5U ——< >
PD3/D3/TICEV <>
PD4/D4/TIC5W | <
PD5/D5/TIC5US |
PD6/D6/TICEVS |
PD7/D7/TIC5WS —
PD8/D8/TIOC 3AS —
PD9/DY/TIOC3CS —
PD10/D10/TIOC3BS

>
<> PA8/TCLKC/TXD3/RDWR PD11/D11/TIOC3DS
<__>———PA9/TCLKD/RXD3/CKE PD12/D12/TIOC4AS —
<> PATO/WRHL/DQMUL PD13/D13/TIOC4BS — | Databus
GPIO, <__>— PAT1/WRHH/DQMUU/AH PD14/D14/TIOC4CS —
Control signal, <> PA12/WRH/DQMLU/POE8 PD15/D15/TIOC4DS [ ~——
MTL2/2S, <> PA13/WRL/DQMLL PD16/D16/IRQO/CS3/AUDATA0——_———> | <>
oto Pt <__>——1PA14/RD PD17/D17/IRQ1/POE 5/SCK3/CS2/AUDATA ——_ > | <>
<> PA21/TIC5U/RASU/POE8/IRQ3/RASL PD18/D18/IRQ2/POE6/TXD3/CST/AUDATA2 ——<___> | <>
<_>———PA22/TIC5V/CASU/POE4/IRQ2/CASL PD19/D19/IRQ3/POE7/RXD3/CSO/AUDATA3 <> | <>
<> PA23/TIC5W/POE 0/IRQ1/AH/CKE PD20/D20/IRQ4/TIC5WS/SCK4/POE8 <> AUD
<> PB11/RXD2/CS6/CS2/CSOIRQV/CS2 PD21/D21/IRQS/TIC VS/TXD4—— <>
| PB12/TXD2/CSTICS0S1 IRQT /OS5 PD22/D22/IRQG/TICSUSIRXDY/AUDSYNG——< > | <>
RCAN <> PB13/CTx0 PD23/D23 <>
port [ < IPR14/CRYO PD24/D24/DREQO/TIOC4DS/AUDCK——<——> | <>
PD25/D25/TIOC4CS/DREQ1 <>
<> PEA/TIOC1A/RXD3 PD26/D26/TIOC 3BS/DACK1 <>
< PES/TIOC 1B/TIOC 3BS/TXD3 PD27/D27/TIOC4AS/DACKO <>
<> PEB/TIOC2A/TIOC 3DS/SCK3 PD28/D28TIOCIDS | o
<> PE7/TIOC 2B/RXD2/BS/UBCTRG PD29D29/TIOC3BS |
— PEB/TIOC3A/SCK2 PD30/D30/TIOC3CS/IRQOUT |
L <— PE10/TIOC3C/TXD2 PD31/D31/TIOC 3AS/ADTRG|
L————11DI PFO/ANO——<__]
<_J——TDbO PF1/ANT——<_]
H-UDI D:f: I,\CA’; PF2/AN2——< ]
PFI/AN3——<_ ]
C_>——TRST PF4/ANA|———< ]
C__—>—— ASEMDO PF5/ANS|——< ]
System — <__>— FWE/ASEBRKAK/ASEBRK PF6/ANB—— < | AP
setting [ >——MD1 PE7/AN7 ——
DIP switches| [ >——— MDO PF8/ANS|——<__ ]
PFY/ANY|———< ]
PF10/AN10[———<_]
PF11/AN11|————< ]
DAO|—— >
DAI—— L[> ] DIA

Figure 2.2.1 SH7286 Block Diagram
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2 2.3.2 SDRAM

2.3 Memory

2.3.1 SH7286 On-chip memory

The SH7286 MCU includes a 1024 KB flash memory and a 32 KB RAM.

2.3.2 SDRAM

Two of 16 MB SDRAMs can be mounted on the M3A-HS87 (optional). As 3.3 V power is supplied to SDRAM on the
M3A-HS87, use the SH7286 MCU at 3.3 V when using SDRAM. (Set the CPU power switching jumper JP1 as "2-3".) SDRAM
is controlled by the SH7286 on-chip bus state controller.

Specity the bus width to 16-bit when accessing one SDRAM. To access two SDRAMs, specify the bus width to 32-bit.

When mounting SDRAM, mount two bus switches (PI3C16211A), a peripheral logic (HD74LV2G14A), resistors and capacitors.
Also remove 0 Q resistors, R44 to R49.

Example A: To mount two SDRAMs of 16MB (for 8, 16 and 32-bit access)
- Mount R5, R16 to R43, RA9 to RA14, CP22 to CP39, L4, and U2 to U6
- Remove R44 to R49
Example B: To mount one SDRAM of 16MB (for 8 and 16-bit access)
- Mount R5, R16 to R21, R26 to R33, R38 to R43, RA11 to RA14, CP30 to CP39, L4, U2, U4 and U6
- Remove R44 to R49

Table 2.3.1 shows the summary of SDRAM specifications. Figure 2.3.1 shows the circuit diagram between SH7286 and
SDRAM.

Table 2.3.1 SDRAM specifications

ltem Description
Configuration 2 M words x 16 bits x 4 banks: 2
Capacity 32 MB (8 M words/32 bits)
Access time 54ns
CAS Latency 2 (at 50 MHz bus clock)
Refresh interval 4096 cycles every 64 ms
Row address A11to AO
Column address A8 to A0
Number of banks 4 (controlled by BAO and BA1)
Rev. 1.01 Jun. 09, 2009 2-4
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2.3.2 SDRAM

33V 33V 33V 33V
I g
SN74CBTLV16211 o SDRAM
= 32-bit mode i aM ds x 16 bit
SH7286 CS3L =——p CS3H . (BMwords x 16 bits)
14-bit i SA14 » BA1
PC15/A15-PC1/A1 (g p-| A15-A2 == SA13 | " > BAO
| | 12-bit |
< OE#  SA12-SA1 |m ® > A11-A0
PA1SICK [—|—— ‘ | > CLK
PAY/CKE |—|~ Vv T . ; » CKE
CS3 AN 3v3 3 >
PB12/CS3 ! | | o 7 > CS#
PAB/RASL [— "W\~ Pl ° ! | RAS#
_ 1 : - V\W\— L
PA7/CASL ! ‘ g . »-| CASH#
o | | —\V\W\— |
PA8/RDWR VWA p ° - WE#
PA11/DQMUU [ | . > Damu
PA10/DQMUL [} 7 : e » DML
it . 3
PD31/D31-PD16/D16 b . D20.21,23:25°31 339 » DQ15-DQO
. |SN74CBTLV16211]| | L
N 32-bit mode !
N SN74CBTLV16211 [ > AUD
o 16-bit mode | o
ol p2a P auock <o": (2) X
o p22 AUDSYNC# ';: 5 8
D19 AUDATAS | S % <3(
D18 aupatAz | = <
D17 AUDATA1
D16 AUDATAO
Remove the resistors when mounting SDRAM 77777777777777 SDRAM 7777777777777
| sN74cBTLV16211 | (8M words x 16 bits)
14-bit ! | 16-bit mode SA14 > BA1
> A14-A1 =B SA13 »| BAO
L d OE#  SA12-SA1 12:bit L > A11-A0
e »| CLK
| CKE
CS3L |
| CS#
»| RASH
| CASH#
33 i
,,,,,,,,, i - WE#
PA12/DQMLU | WV ! »{ DQMU
PA13/DQMLL | A o » DamL
PD15/D15-PD0/DO 16 bt » DQ15-DQO

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

Note: When mounting SDRAM, also mount items in red boxes.

Figure 2.3.1 SH7286-SDRAM Circuit Diagram
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2 2.3.3 EEPROM

2.3.3 EEPROM

A 128kbit EEPROM can be mounted on the M3A-HS87 (optional). EEPROM is controlled by the SH7286 on-chip I°C-bus

interface. Table 2.3.2 lists the summary of EEPROM specifications.
Figure 2.3.2 shows the circuit diagram between SH7286 and EEPROM.

Table 2.3.2 EEPROM specifications

Part number Interface Capacity Package
HN58X24128FPIE I°C-bus interface " 128 kbit (16k words x 8 bits) 8-pin, SOP
SH7286

HN58X24128FPIE

PB2/SCL/POE1/IRQ0O . SCL A0

A1
PB3/SDA/POE2/IRQ1 SDA

WP A2

J; /77
EEPROM (128 kbits)

Figure 2.3.2 SH7211-EEPROM Circuit Diagram

Note: I°C is the trademark of Philips semiconductors.

Rev. 1.01 Jun. 09, 2009
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2.4 Serial Port Interface

2.4 Serial Port Interface

On the M3A-HS87, SH7286 SCI channel 0 is connected to the serial port connector. Also, SH7286 SCI channel 0 is connected to
the extension connector (J12). When using SH7286 SCI channel 0 as a serial port, do not connect it to the extension connector.

Figure 2.4.1 shows the serial port block diagram on the M3A-HSS87.

) Serial port
SH7286 RS-232C driver 1 connector
% 00 NG —]peb
_ : RxD
PAO/RXDO0/CS0 [ 3
4> TxD
4\
DTR
5

0Q GND— GND
PA1/TXD0/CS1 6 DSR
7|
RTS
8| ___
CTS

9| _

NC — Rl

Extension connector
PAO/RXDO/CS0#
PA1/TXDO/CS1#
Figure 2.4.1 Serial Port Block Diagram
Rev. 1.01 Jun. 09, 2009 2-7
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2 2.5 1/0 Ports

2.5 1/0 Ports

SH7286 I/O ports are connected to the extension connector on the M3A-HS87.
Some I/O ports are also connected to DIP switches and LEDs, and can be used at the user’s discretion.
Figure 2.5.1 shows the connection diagram of LEDs and DIP switches.

Table 2.5.1 lists functions of the I/O ports.

LEDPWR

T

H20 H19 H18 H17 H16 H15
LED2
7 green SH7286
\\ \\ \\ \\ \\ \\‘ -
LED7| |LED6 | |LED5 LED4 LED3 PE9/TIOC3B/FRAME
green green green green |, green PE11/TIOC3D
PE12/TIOC4A
. PE13/TIOC4B/MRES
PE14/DACKO/TIOC4C/AH
. PE15/DACK1/TIOC4D/IRQOUT
vce
P W
User DIP switches (SW3)
00
SW | o5 PEO/TIOCOA/TIOC4AS/DREQO
SW32 | 5 00 PE1/TIOCOB/TIOC4BS/TENDO
] 00
WS 55 PE2/TIOCOC/TIOC4CS/DREQ1
SW3-4 0Q
e PE3/TIOCOD/TIOC4DS/TEND1
s
Figure 2.5.1 Connection Diagram of LEDs and DIP Switches
Rev. 1.01 Jun. 09, 2009 2-8
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2 2.5 1/0 Ports

Table 2.5.1 1/0 Ports Functions

SH7286 Extension Connectors Remarks
No Pin Name J8 J9 J10 J11 J12 J16
1 PE14/DACKO/TIOC4C/AH v LED
2 PE15/DACK1/TIOC4D/IRQOUT v LED
6 PA23/TIC5W/POE0/IRQ1/AH/CKE v IRQ1 switch
7 PA22/TIC5V/CASU/POE4/IRQ2/CASL v
8 PA21/TIC5U/RASU/POES8/IRQ3/RASL v
9 PCO0/A0/POEQ v
10 PC1/A1 v
11 PC2/A2 v
12 PC3/A3 v
13 PC4/A4 v
14 PC5/A5 v
15 PC6/A6 v
16 PC7/A7 v
17 PC8/A8 v
18 PC9/A9 v
19 PC10/A10 v
20 PC11/A11 v
21 PC12/A12 v
24 PC13/A13/IRQ0 v
25 PC14/A14/IRQ1 v
26 PC15/A15/IRQ2 v
27 PB0/A16/IRQ3 v
28 PB1/A17/REFOUT/ADTRG/IRQ4 v
29 PB2/SCL/POE1/IRQ0 4 EEPROM
30 PB3/SDA/POE2/IRQ1 ¢ EEPROM
31 PB6/A18/BACK/POE3/IRQ5/RXD0 v
32 PB7/A19/BREQ/POE4/IRQ6/TXD0 v
33 PB8/A20/WAIT/POE8/IRQ7/SCKO v
36 PD0/D0O v v
37 PD1/D1 v v
38 PD2/D2/TIC5U v v
39 PD3/D3/TIC5V 4 4
40 PD4/D4/TIC5W v v
41 PD5/D5/TIC5US v v
42 PD6/D6/TIC5VS v v
43 PD7/D7/TIC5WS 4 4
46 PD8/D8/TIOC3AS v v
47 PD9/D9/TIOC3CS v v
48 PD10/D10/TIOC3BS v v
49 PD11/D11/TIOC3DS 4 v
50 PD12/D12/TIOC4AS v v
51 PD13/D13/TIOC4BS v v
52 PD14/D14/TIOCACS v v
53 PD15/D15/TIOC4DS 4 v
57 PD16/D16/IRQ0/CS3/AUDATAQ ¢
58 PD17/D17/IRQ1/POE5/SCK3/CS2/AUDATA1 ¢
59 PD18/D18/IRQ2/POE6/TXD3/CS1/AUDATA2 ¢
60 PD19/D19/IRQ3/POE7/RXD3/CS0/AUDATA3 ¢
61 PD20/D20/IRQ4/TIC5WS/SCK4/POES8 v
62 PD21/D21/IRQ5/TIC5VS/TXD4 v
63 PD22/D22/IRQ6/TIC5US/RXD4/AUDSYNC ¢
64 PD23/D22 v
65 PD24/D24/DREQO/TIOC4DS/AUDCK ¢
68 PD25/D25/TIOC4CS/DREQ1 v
69 PD26/D26/TIOC4BS/DACKA1 v
70 PD27/D27/TIOC4AS/DACKO 4
71 PD28/D28/TIOC3DS ¢
72 PD29/D29/TIOC3BS ¢
73 PD30/D30/TIOC3CS/IRQOUT v
74 PD31/D31/TIOC3AS/ADTRG v
Legend:

v': The pin can be connected to the extension connector specified at the top of this table.

4: The pin can only be connected to the extension connector specified at the top of this table when a 0 Q resistor is mounted.
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2.51/0 Ports
Table 2.5.2 1/0 Ports Functions
SH7286 Extension Connectors

: Remarks
No Pin Name J8 J9 J10 J11 J12 J16
77 PA15/CK v
78 PA14/RD v v
79 PA13/WRL/DQMLL v
80 PA12/WRH/DQMLU/POES8 v
81 PA11/WRHH/DQMUU/AH v
82 PA10/WRHL/DQMUL v
83 PA9/TCLKD/RXD3/CKE v
84 PA8/TCLKC/TXD3/RDWR v
85 PA7/TCLKB/SCK3/CASL v
86 PA6/TCLKA/RASL v
96 PB15/CKE/A21 v
97 PB16/CASL/A22/DACK3 v
98 PB17/CASU/A23/DREQ3 v
99 PB18/RASL/A24/DACK2 v
100 PB19/RASU/A25/DREQ2 v
105 PB9/USPND v
111 PB10 v
120 PEO/TIOCOA/TIOC4AS/DREQO v User DIP switches
121 PE1/TIOCOB/TIOC4BS/TENDO v User DIP switches
122 PE2/TIOCOC/TIOC4CS/DREQ1 v User DIP switches
123 PE3/TIOCOD/TIOCADS/TEND1 v User DIP switches
124 PE4/TIOC1A/RXD3 v
125 PE5/TIOC1B/TIOC3BS/TXD3 v
126 PE6/TIOC2A/TIOC3DS/SCK3 v v
129 PB11/RXD2/CS6/CS2/CS0/IRQ0O/CS2 v
130 PB12/TXD2/CS7/CS3/CS1/IRQ1/CS3 v
131 PB13/CTx0 v RCAN output pin
132 PB14/CRx0 v RCAN input pin
133 RESET v RESET
138 PFO/ANO ¢ Analog input pin
139 PF1/AN1 ¢ Analog input pin
140 PF2/AN2 ¢ Analog input pin
141 | PF3/AN3 4 Analog input pin
142 PF4/AN4 ¢ Analog input pin
143 PF5/AN5 ¢ Analog input pin
144 PF6/ANG ¢ Analog input pin
145 | PF7/AN7 ¢ Analog input pin
150 PF8/AN8 ¢ Analog input pin
151 PF9/AN9 ¢ Analog input pin
152 PF10/AN10 ¢ Analog input pin
153 PF11/AN11 ¢ Analog input pin
158 | DAO v Analog input pin
159 | DA1 v Analog input pin
162 | WDTOVF v
163 PAO/RXD0O/CS0 ¢ J3
164 PA1/TXD0/CS1 ¢ J3
165 PA2/SCK0/SCS/CS2 v
166 PA3/RXD1/SSI/CS3 v
167 PA4/TXD1/SSO/CS4 v
168 PA5/SCK1/SSCK/CS5 v
169 PE7/TIOC2B/RXD2/BS/UBCTRG v
171 PE8/TIOC3A/SCK2 v
172 PE10/TIOC3C/TXD2 v
173 PE9/TIOC3B/FRAME v LED
174 PE11/TIOC3D v LED
175 PE12/TIOC4A v LED
176 PE13/TIOC4B/MRES 4 LED

Legend:

v': The pin can be connected to the extension connector specified at the top of this table.

4: The pin can only be connected to the extension connector specified at the top of this table when a 0 Q resistor is mounted.
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2.6 Power Supply Module

2.6 Power Supply Module

A 5V DC is input to the M3A-HS87, and the generator on the M3A-HS87 generates 3.3 V DC. As it is a step down DC-DC
switching regulator, the desired voltage can be generated by changing resistance value. 5 V DC power supply can be supplied
from both DC regulated power supply (via J4 power connector) and AC adaptor (via J7 DC power supply jack)

System power of SH7286 (VCC) can be switched back and forth between 3.3 V and 5 V by power switching jumper (JP1). The
default setting is at 5 V. When switching the VCC, follow the notes described below.

Note: When mounting SDRAM with 5 V DC setting, voltages beyond the maximum ratings may be supplied from the address
bus, data bus and control bus and it may cause malfunction in device. Pay close attention for the setting.

The SH7286 system power (VCC), A/D power supply (AVCC), AVREF power supply and USB power supply (DrVCC) can be
supplied from external power supply separately using the jumper settings.

Figure 2.6.1 shows the M3A-HS87 power supply circuit diagram.

Extension connector

Ext | |
—E| aveg EXternal power supply

J8 connector
? ? SH7286
5VCC
10 O} AvCC
JP4 External power
AVREF supply
J8 connector
— 5VCC
J4 Power supply \C\J)P—O‘ AVREF
Power switch 5
Squh{ 3.3V/i5V External power supply
connector Power switching |:|
5_V DC svee jumper (JP1)
input J7 ! PP \VCC
DC power 3 Jpo  Vec cru
supply jack External power supply
M—
DrvCC
L SVCC | 5V—» 3vVCC =
33V OO (USB power supply)
/77 : JP3
——— L |
E j l SDRAM l
| |
| |
Extension connector | This is optional, and can be|
I mounted when using the |
| SH7286at33V. |
Figure 2.6.1 Power supply Block Diagram
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2.7 USB Port Interface

2.7 USB Port Interface

The M3A-HS87 includes a USB port connector (Series-B receptacle). Use the SH7286 PB10 pin to control the USB line. Set the

PB10 pin to a low level to disable the VBUS input and USD+ pull-up when delaying the connection notification (such as in

high-priority processing or initialization) to a USB host or hub.

When the PB10 pin is set to a high level and the VBUS power is supplied from the USB port connector, the SH7286 VBUS input

and USD+ pull-up are enabled. Then, the USB host or hub detects that a USB device has been connected.

When the VBUS pin is set to a low level, the SH7286 MCU retains its powered state regardless of the USD+ or USD- state.

When connecting a USB cable to a USB host or hub when this board is not ON, the USB host or hub supplies the voltage to the
VBUS. Be sure to turn the CPU board ON before connecting the USB cable.
Figure 2.7.1 shows the M3A-HS87 USB interface block diagram.

VCC_CPU (3.3 V/5V)

3.3V
SH7286  Vee
1 DrvCC PB10
USB
Drvss Series-B
connector
VBUS HD74LV1GTO8ACME-E Vbus
33y | HD74LVIGT126ACME-E
Oscillator (48 MHz) OE j&?’ \Y,
USBEXTAL
;r USBXTAL %g
|
| | s
! |
! |
| | USD+ D+
|
! i USD- D-
! |
! |
GND
l | |
| 1
| Ceramic resonator |
} CSTCZ48M0OX12R }
! (Murata) | Vbus | PB10 | VBUS D+ Remarks
I : |
| _l.optoma , 0 0 0 Hi-Z |Default value
0 1 0 Hi-Z
1 0 0 Hi-Z
1 1 1 Pull-up |When USB is connected

Figure 2.7.1 USB Interface Block Diagram
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2.8 RCAN Port Interface

2.8 RCAN Port Interface

The M3A-HS87 includes an RCAN port connector (D-Sub 9-pin connector).
Figure 2.8.1 shows the M3A-HS87 RCAN interface block diagram.

U1  SH7286 VCCLPU Voltage shifter IC
3.36Vto5V RCAN transceiver IC
CPU-Vcc  5VCC ui1 RCAN connector
u10 ¢ aa D-sub 9-pin
® A VccA  VecB B TxD J13
VCC_CPU —

DIR il\;D RxD CANH CANH

PB13/CTx0

CANL CANL

5VCC
Voltage shifter IC
5V1t03.3/5V
CPU-VCC 5VCC
u12 - -
PB14/CRx0 A VccA VceB B °

rh

Figure 2.8.1 RCAN Interface Block Diagram
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2.9 Clock Module

2.9 Clock Module

The M3A-HS87 clock module is composed of two blocks. One block connects an output from an oscillator to the SH7286

EXTAL, and another block connects a crystal units or a ceramic resonator (Ceralock) to EXTAL and XTAL.

M3A-HS87 comes standard with a 12.5 MHz ceramic resonator (Ceralock).

Remove R7, R9, and R10 when using an oscillator. Mount an oscillator to the CPU board via an 8-pin IC socket.

Figure 2.9.1 shows Clock module block diagram.

s e PTC R SH7286
[ Oscillator |
} R6 ;
[ CLK ‘ EXTAL
} 0Q } 1 PA15/CK Extension connector (J9)
I . R7 0Q
T T T — XTAL
"Ro MWNY——-/> SDRAM (U5) _ CLK pin
—\/\/\—¢
1 AM— > SDRAM (U6)__CLK pin
R10 Crystal units (U6)_ P
I com
Ceramic resonator

— — (Ceralock)
i 12.5 MHz

Note 1: When using an oscillator, remove resistors R7, R9 and R10.

I I .
Lo : Optional

Figure 2.9.1 Clock Module Block Diagram
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2.10 Reset Module

2.10 Reset Module

The reset module controls the reset signals of the SH7286 mounted on the M3A-HS87.
Figure 2.10.1 shows the M3A-HS87 reset circuit block diagram.

Reset IC output delay time: td = 0.34 x Cd(pF) = 34 ms
*(Min:16 mS, Max:70 mS)

Reset IC output detection voltage:

Ra=10 KQ, Rb = 10 KQ

Vs =1.25 x (Ra+Rb)/Rb =25V

Vee Extension connector
Vee —C|RESET
Open collector output
Reset IC
Ra M51957BP SH7286
input output (O ‘ P PO +—O RES
Rb
Delayed capacitance
. H-UDI
Cd = 0.1 pF | Reset switch -UDI port connector
i (SW2) (14-pin, 36-pin)
L—O RES

Figure 2.10.1 Reset Circuit Block Diagram

2.11 Interrupt Switches

The SH7286 NMI and IRQI pins are connected to push-button switches on the M3A-HS87.Figure 2.11.1 shows the interrupt

switch block diagram.

VCC

SH7286

w | i NMI
NMI switch HI/ 7
Vv

PA23/TIC5W/POEO/IRQ1/AR/CKE

Extension
connector

swW l
IRQ1 switch

}74

l

Note 1: Silkscreen on the board is printed as IRQO.

Figure 2.11.1 Interrupt Switch Block Diagram
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2.12 E10A-USB Interface

2.12 E10A-USB Interface

The M3A-HS87 includes two H-UDI port connectors (J1 and J2) to connect to the EI0A-USB emulator.

The SH7286 ASEBRKAK/ASEBRK/FWE pins are connected to the System setting DIP switches (SW4-1). Turn SW4-1 OFF
to connect the M3A-HS87 to the E10A-USB emulator. If SW4-1 is ON, the M3A-HS87 cannot be debugged correctly. Do not
use the AUD pin when accessing SDRAM in 32-bit.
Figure 2.12.1 shows the EI0A-USB interface block diagram.

36-pin H-UDI port connector

GND
GND
GND
GND
GND
GND
GND
GND
GND
GND
(GND)
GND
GND
GND
GND
GND
GND
GND

AUDCK
AUDATAQ
AUDATA1
AUDATA2
AUDATA3

"AUDSYNC
N.C
N.C

TCK

™S

TRST

DI

DO

ASEBRKAK/ASEBRK

uvce

RES

GND
N.C

14-pin H-UDI port connector

L% (enp)
GND
GND
131 GND
GND

TCK
TRST
TDO
ASEBRKAK/ASEBRK
™S
TDI
RES
N.C.

uvcee ——

090
| T
t I r
Vee ‘ Remove the items in blue boxes when
Vec Vce \Lz;c \45 [ } L _, mounting SDRAM
| —
t I
i [ | | : Remove the items in red boxes when
- L _ _ _ _1 NOT mounting SDRAM
AUD/32bit Bus switching
SN74CBTLV16211 SH7286
1
PD24/D24/DREQO/TIOC4DS/AUDCK
3 — PD16/D16/IRQO/CSI/AUDATAQ
5
PD17/D17/IRQ1/POES/SCK3/CS2/WRXD/AUDATA1
7
— PD18/D18/IRQ2/POES/TXD3/CS 1/WTXD/AUDATA2
o PD19/D19/IRQ3/POE7/RXD3/CSOMWSCK/AUDATA3
1 AUDSYNG
N |PD22/D22/IRQ6/TICSUS/RXD4/AUDSYNC
13
| 15
’ TCK
19 ™S
21 TRST
= DI
25
DO
27 —
29 o
D—q
31 SW4-1
33
| 35 Turn OFF when using the ASEMDO
E10A-USB emulator
RES
1
> 3V SDRAM (High)
D24
3 DQ8
D16
4 DQO
D17
5 pQ1
D18
6 DQ2
D19
U < D22 pas
L8 Reset signal bas
"

Note: The TRST signal is pulled up on the M3A-HS87 schematics.
When mounting the SH7286 in the user’s system, pull down the TRST signal with a 1 KQ resistor as described in the

E10A-USB emulator User’s manual.

Figure 2.12.1 E10A-USB Interface Block Diagram
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3.1 Connectors

3.1 Connectors

Figure 3.1.1 and Figure 3.1.2 show the connector assignments for the M3A-HS87.

J7

Ji1 DC power supply jack

Extension
connector J4

12 (optional) Power supply
Extension connector connector
(optional)

J3
Serial port
connector

Ji4

USB port

connector

e oy J10
e g ' v

R puve 2[00} (L E Eﬁﬁ N |
RCAN g @ - e, 2
port conne i 1 3 WADE I JnPaN

(14-pin)

J5,J17, J18, J6
SH7286 external

315 18
GND connector gytension connector

(optional) (optional) 116 power supply )
Extension connector  COMNeCtors (optional)
(optional)

-UDI port
onnector (36-pin)

Extension
" connector
(optional)

H-UDI port connector

Figure 3.1.1 Connector Assignments (Top View of the Component Side)
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3.1 Connectors

J7 J11 J12
DC power Extension connector Extension connector
supply jack (optional) (optional)

Ji0

av m! BElE FEIL PRI BEN Ptu

E!Iﬂ:szs‘nwlru-lu [
o

Muwﬁgl?

mmm RAT RAB
1‘ ' PR

. ;j:‘ gg 54 ‘

ATTERTION

: vis @
W@

Extension connector
(optional)

L L .

e

ee §:
voe - UE

L X J

oo _

o0
« T .
\I .

. . .
s o " E E @ 5!3
EEZsE
MADE IN JAPAN N
DK30734 pe 9t ses 2
.

s wofe 8|7 5 3 1
M =S g e | ceme . coed
Smes  EE -EE R R
T
A A e A 4 A & 47

J16 |

J8
Extension connector  Extension connector Extension
(optional) (optional) connector (optional)

Figure 3.1.2 Connector Assignments (Top View of the Solder Side)
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3.1.1 H-UDI Port Connectors (J1 and J2)

3.1.1 H-UDI Port Connectors (J1 and J2)

The M3A-HS87 includes two 36-pin (J1) and 14-pin (J2) H-UDI port connectors to connect the board to an EL0A-USB emulator.

Figure 3.1.3 shows pin assignments for the H-UDI port connector (J1).

> @ 1 Top view of the
36 2 component side
Board edge = =
T U
It A —
i

Table 3.1.1 lists the H-UDI port connector (J1) pin descriptions.

Figure 3.1.3 H-UDI Port Connector (J1) Pin Assignments

Table 3.1.1 H-UDI Port Connector (J1) Pin Descriptions

Pin Number Signal Name Pin Number Signal Name
1 AUDCK 19 T™S
2 GND 20 GND
3 AUDATAO 21 TRST
4 GND 22 (GND)
5 AUDATA1 23 TDI
6 GND 24 GND
7 AUDATA2 25 TDO
8 GND 26 GND
9 AUDATA3 27 ASEBRKAK/ASEBRK
10 GND 28 GND
1 AUDSYNC 29 uvce
12 GND 30 GND
13 NC 31 RES
14 GND 32 GND
15 NC 33 GND
16 GND 34 GND
17 TCK 35 NC
18 GND 36 GND
Rev. 1.01 Jun. 09, 2009 3-4
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3.1.1 H-UDI Port Connectors (J1 and J2)

Figure 3.1.4 shows pin assignments for the H-UDI port connector (J2).

Board edge

Board edge

QIONOXOROXORO,
OEOXOROROIORC)

Top view of the
component side

J2

Side view

Note that the pin number assignments of this fonnector differ from those of the
connector manufacturer.

v

QJONOROROXORO,
@ @ ®

©)
© ® ® ©®

Pin assignments
of this connector

v

OO
WRWwEEO

Pin assignments
by connector
manufacturer

Table 3.1.2 lists the H-UDI port connector (J2) pin descriptions.

Figure 3.1.4 H-UDI Port Connector (J2) Pin Assignments

Table 3.1.2 H-UDI Port Connector (J2) Pin Descriptions

Pin Number Signal Name Pin Number Signal Name

1 TCK 8 NC

2 TRST 9 (GND)

3 TDO 10 GND

4 ASEBRKAK/ASEBRK 1 uvce

5 TMS 12 GND

6 TDI 13 GND

7 RES 14 GND

Rev. 1.01 Jun. 09, 2009 35
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3 3.1.2 Serial Port Connector (J3)

3.1.2 Serial Port Connector (J3)

The M3A-HS87 includes a serial port connector (J3).

Figure 3.1.5 shows pin assignments for the serial port connector.

oI Y

Top view of the
component side

Board edge

O Q:
Board edge UWUUUUUUUY

Figure 3.1.5 Serial Port Connector (J3) Pin Assignments

Side view

Table 3.1.3 lists the serial port connector pin descriptions.

Table 3.1.3 Serial Port Connector (J3) Pin Descriptions

Pin Number Signal Name Pin Number Signal Name
1 NC 6 DSR
2 RXD 7 RTS
3 TXD 8 CTS
4 DTR 9 NC
5 GND

Pins 4 to 6, and 7 to 8 are loopback-connected.
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3.1.3 Power Supply Connector (J4)

3.1.3 Power Supply Connector (J4)

The M3A-HS87 includes a power supply connector (J4).

Figure 3.1.6 shows pin assignments for the power supply connector.

Top view of the
component side

Board edge

Side view

Board edge

v U

Figure 3.1.6 Power Supply Connector (J4) Pin Assignments

Table 3.1.4 lists the power supply connector pin descriptions.

Table 3.1.4 Power Supply Connector (J4) Pin Descriptions

Pin Number Signal Name Pin Number Signal Name
1 50V 2 GND
Rev. 1.01 Jun. 09, 2009 3-7
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3 3.1.4 SH7286 External Power Supply Connectors (J5, J6, J17 and J18)

3.1.4 SH7286 External Power Supply Connectors (J5, J6, J17 and J18)

External power supply connectors for CPU power, USB power, and analog power can be mounted on the M3A-HS87.

To supply power using these connectors, remove the receptacles of the external power switching jumpers (JP2, JP3, JP4 and JP5)

to leave them open.

Figure 3.1.7 shows pin assignments for the external power supply connector.

Top view of the
component side

195 5 1917 1718 5 16 5
® 00 00 @ e
VCC-CPU AVCC AVREF DrVCC

Board edge

Figure 3.1.7 SH7286 External Power Supply Connectors (J5, J6, J17 and J18) Pin Assignments

Table 3.1.5 shows the CPU external power supply connector (J5) pin descriptions.

Table 3.1.5 CPU External Power Supply Connector (J5) Pin Descriptions

Pin Number Signal Name Pin Number Signal Name

1 VCC-CPU 2 GND

Table 3.1.6 shows the USB external power supply connector (J6) pin descriptions.

Table 3.1.6 USB External Power Supply Connector (J6) Pin Descriptions

Pin Number Signal Name Pin Number Signal Name

1 DrvCC 2 GND

Table 3.1.7 shows the analog (AVCC) external power supply connector (J17) pin descriptions.

Table 3.1.7 Analog (AVCC) External Power Supply Connector (J17) Pin Descriptions

Pin Number Signal Name Pin Number Signal Name

1 AVCC 2 AGND

Table 3.1.8 shows the analog (AVREF) external power supply connector (J18) pin descriptions.

Table 3.1.8 Analog (AVREF) External Power Supply Connector (J18) Pin Descriptions

Pin Number Signal Name Pin Number Signal Name

1 AVREF 2 AVREFVSS

Rev. 1.01 Jun. 09, 2009
RENESAS
REJ11J0028-0101

3-8



3

SH7286 CPU Board M3A-HS87 User's Manual
3.1.5 DC Power Supply Jack (J7)

3.1.5 DC Power Supply Jack (J7)

The M3A-HS87 includes a DC power supply jack (J7). Figure 3.1.8 shows the DC power supply jack pin assignments.

Table 3.1.9 lists pin descriptions for the DC power supply jack.

Top view of the
solder side

w

()2
|

J7

Board edge

Figure 3.1.8 DC Power Supply Jack Pin Assignments (J7)

Table 3.1.9 DC Power Supply Jack Pin Descriptions (J7)

Pin Number Signal Name
1 50V
2 GND
3 GND

Rev. 1.01 Jun. 09, 2009
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3.1.6 Extension Connectors (J8 to J12, J16)

The M3A-HS87 includes through-holes for mounting extension connectors. The SH7286 1/O pins are connected to the

through-holes. The standard MIL connector can be connected to the through-holes (J8 to J12) to connect the expansion board or

monitor the SH7286 bus signals.

Figure 3.1.9 and Figure 3.1.10 show pin assignments for the extension connectors.

Top view of the
component side

Board edge
2 0000000000000 0O0ODOOO0O0O 40
1 O0OO0OO0O0O0OO0O0OO0OOO0OOOOOOOOOO 39
J12
2 0000000000 20 20 19
| 1 0000000000 19 o0 |
: Ji1 SR :
| (ON©)] |
| 00 |
: Jio OO :
| [ON©] |
I 00 I
I I
| OR®; |
I 00 I
| J8 J16 50 |
I I
2 0000000000 202 0000000 14 , .
9 1 OCO0OO0O0OO0O0O0OOO0O 191 OOOOOOO 43
2 000000000000 00OO0OOOO0OO 40
1 O00O0O0O0OO0OO0OOOO0OOLOOOOOOO 39
Board edge
Figure 3.1.9 Extension Connector Pin Assignments (Top View of the Component Side)
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3 3.1.6 Extension Connectors (J8 to J12, J16)

Top view of the
solder side
Board edge

9 0 O0O0000000000O0O0O0O00O0O0OO0 |2

39] O0OO0OO0OO0O0OO0OO0OO0OO0O0OO0OOOOOOOOO |1

J12
19 20 200 OOO0O0O0O0O0O0OO0O |2
| o0 19] OOO0OO0OO0OO0O0OO |1 |
: 00 J11 :
| O O |
| 00 |
L oo |
[ O O |
| |oo l
I 00 I
J16
| 00 ) J8 |
— M 0000000 200 OOO0OO0O0OO0O0OO0 |2
13 OOO0OO0O0O0O |1 149 OOOOOOOOOO 1 Jo
40 O0O0000000O00O0O000O0O0O0O0O0O |2
39] OOO0OO0O0OO0O0OOOO0OOOOOOOOOOO |1
Board edge

Figure 3.1.10 Extension Connector Pin Assignments (Top View of the Solder Side)

Note: Pin assignments on the CPU board are based on the assumption that the extension connectors are mounted

on the component side. If the expansion connectors are mounted on the solder side, these pin assignments do not

apply.
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Table 3.1.10 lists the extension connector (J8) pin descriptions.

Table 3.1.10 Extension Connector (J8) Pin Descriptions

Pin Number Signal Name Other Connections
1 AvVCC -
2 AVCC .
3 AVREF .
4 PFO/ANQ -
5 PF1/AN1 -
6 PF2/AN2 -
7 PF3/AN3 -
8 PF4/AN4 -
9 PF5/AN5 -
10 PF6/ANG -
1 PF7/AN7 -
12 GND(AVREFVSS) -
13 PE6/TIOC2A/TIOC3DS/SCK3 Extension connector (J9)
14 AGND -
15 AGND -
16 PF8/AN8 -
17 PF9/AN9 -
18 PF10/AN10 -
19 PF11/AN11 -
20 GND .
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3.1.6 Extension Connectors (J8 to J12, J16)

Table 3.1.11 lists the extension connector (J9) pin descriptions.

Table 3.1.11 Extension Connector (J9) Pin Descriptions

Pin Number Signal Name Other Connections
1 5VCC ;
2 svCe -
3 WDTOVF -
4 PE6/TIOC2A/TIOC3DS/SCK3 -
5 PE5/TIOC1B/TIOC3BS/TXD3 -
6 PE4/TIOC1A/RXD3 ;
7 PE3/TIOCOD/TIOC4DS/TEND1 User DIP switches (SW3)
8 PE2/TIOCOC/TIOC4CS/DREQ1 User DIP switches (SW3)
9 PB8/A20/WAIT/POES/IRQ7/SCKO ;
10 PB7/A19/BREQ/POE4/IRQ6/TXDO -
11 PB6/A18/BACK/POE3/IRQ5/RXDO -
12 PB1/A17/REFOUT/ADTRG/IRQ4 -
13 PBO/A16/IRQ3 ;
14 PC15/A15/IRQ2 Bus switch (U3) ©
15 PC14/A14/IRQ1 Bus switch (U3) (U4) ©
16 PC13/A13/IRQO Bus switch (U3) (U4) @
17 PC12/A12 Bus switch (U3) (U4) @
18 PC11/AL1 Bus switch (U3) (U4)
19 PC10/A10 Bus switch (U3) (U4) ©
20 GND ;
21 PE1/TIOCOB/TIOC4BS/TENDO User DIP switches (SW3)
22 PEO/TIOCOA/TIOC4AS/DREQO User DIP switches (SW3)
23 PA15/CK SDRAM (U5) (Us) @
24 PCO/A9 Bus switch (U3) (U4) @
25 PC8/A8 Bus switch (U3) (U4) @
26 PC7/A7 Bus switch (U3) (U4)
27 PC6/A6 Bus switch (U3) (U4) ©
28 PC5/A5 Bus switch (U3) (U4) @
29 PC4/A4 Bus switch (U3) (U4) @
30 PC3/A3 Bus switch (U3) (U4) @
31 PC2/A2 Bus switch (U3) (U4) ©
32 PC1/AL Bus switch (U4)
33 PCO/AO/POED -
34 PB11/RXD2/CS6/CSO/IRQO/CS2 -
35 PAS5/SCK1/SSCK/CS5 -
36 PD20/D20/IRQ4/TIC5WS/SCK4//POES SbrAM (us) P
37 PD21/D21/IRQ5/TIC5VS/TXD4 SDRAM (Us) @
38 PD30/D30/TIOC3CS/IRQOUT SDRAM (Us) @
39 RESET Reset module
40 GND )

Note 1: These pins can be connected to SDRAM or bus switch only when SDRAM or bus switch is mounted on the

board.
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3.1.6 Extension Connectors (J8 to J12, J16)

Table 3.1.12 lists the extension connector (J10) pin descriptions.

Table 3.1.12 Extension Connector (J10) Pin Descriptions

Pin Signal Name Other Connections

1 PB3/SDA/POE2/IRQ1L EEPROM (U16) ©

2 PB2/SCL/POEL/IRQO EEPROM (U16) ©

3 PB12/TXD2/CS7/CS1/IRQ1/CS3 Bus switch (U3), SDRAM (Ue)
4 PAS/TCLKC/TXD3/RDWR SDRAM (Us) (Us)

5 PAL3/WRL/DQMLL SDrAM (Us)

6 PA12/WRH/DQMLU/POES SDbrAM (us)

7 PD31/D31/TIOC3AS/ADTRG SDRAM (Us)

8 PA4/TXD1/SSO/CS4 -

9 PA9/TCLKD/RXD3/CKE SDRAM (Us) (Us)
10 PAG/TCLKA/RASL SDRAM (Us) (Us)
11 PA7/TCLKB/SCK3/CASL SDRAM (Us) (Us)
12 PA2/SCKO/SCS/CS2 -

13 PA3/RXD1/SSI/CS3 -

14 PD16/D16/IRQO/CS3/AUDATAO Bus switch (U3) (U4)
15 PD17/D17/IRQ1/POE5/SCK3/CS2/WRXD/AUDATAL Bus switch (U3) (U4)
16 PD18/D18/IRQ2/POE6/TXD3/CS1/WTXD/AUDATA2 Bus switch (U3) (U4)
17 PD19/D19/IRQ3/POE7/RXD3/CSO/WSCK/AUDATA3 Bus switch (U3) (U4) ©
18 PD22/D22/IRQ6/TICSUS/RXD4/AUDSYNC Bus switch (U3) (U4)
19 PD24/D24/DREQO/TIOC4DS/AUDCK Bus switch (U3) (U4)
20 GND -

Notes:

(1) These pins can be connected to SDRAM or bus switch only when SDRAM or bus switch is mounted on the

board.

(2) These pins can be connected to EEPROM only when EEPROM is mounted on the board.
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3.1.6 Extension Connectors (J8 to J12, J16)

Table 3.1.13 lists the extension connector (J11) pin descriptions.

Table 3.1.13 Extension Connector (J11) Pin Descriptions

Pin Number Signal Name Other Connections

1 PD28/D28/TIOC3DS SDRAM (U5)

2 PD29/D29/TIOC3BS SDRAM (Us)

3 PAL4/RD -

4 PD15/D15/TIOC4DS SDRAM (Us) ,Extension connector (J12)
5 PD14/D14/TIOCACS SDRAM (Us) ), Extension connector (312)
6 PD13/D13/TIOC4BS SDRAM (Us) ™, Extension connector (J12)
7 PD12/D12/TIOC4AS SDRAM (U6) ), Extension connector (J12)
8 PD11/D11/TIOC3DS SDRAM (Us) ™, Extension connector (312)
9 PD10/D10/TIOC3BS SDRAM (Us) ™, Extension connector (J12)
10 PD9/D9/TIOC3CS SDRAM (U6) ) Extension connector (J12)
11 PD8/DS/TIOC3AS SDRAM (U6) @) Extension connector (J12)
12 PD7/D7/TIC5WS SDRAM (Us) ™, Extension connector (312)
13 PD6/D6/TIC5VS SDRAM (Us) ™, Extension connector (312)
14 PD5/D5/TIC5US SDRAM (U6) ) Extension connector (J12)
15 PD4/DA/TIC5W SDRAM (U6) @) Extension connector (J12)
16 PD3/D3/TIC5V SDRAM (Us) ™, Extension connector (J12)
17 PD2/D2/TIC5U SDRAM (U6) ) Extension connector (J12)
18 PD1/D1 SDRAM (U6) , Extension connector (312)
19 PDO/DO SDRAM (U6) @) Extension connector (J12)
20 GND -

Note 1: These pins can be connected to SDRAM only when SDRAM is mounted on the board.
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3.1.6 Extension Connectors (J8 to J12, J16)

Table 3.1.14 lists the extension connector (J12) pin descriptions.

Table 3.1.14 Extension Connector (J12) Pin Descriptions

Pin Number Signal Name Other Connections
1 3avce ;
2 3avee -
3 PA21/TIC5U/RASU/POES/IRQ3/RASL -
4 PA22/TIC5V/CASU/POE4/IRQ2/CASL -
5 PA23/TIC5W/POEO/IRQL/AH/CKE IRQ1 Switch (SW6)
6 PB9/USPND -
7 PB10 USB module
8 PD25/D25/TIOC4CS/DREQ1 SDRAM (Us) @
9 PD26/D26/TIOC4BS/DACK1 SDRAM (Us) ¥
10 PD27/D27/TIOC4AS/DACKO SDRAM (U5) @
11 PE7/TIOC2B/RXD2/BS/UBCTRG -
12 PES/TIOC3A/SCK2 -
13 PE9/TIOC3B/FRAME User LED
14 PE10/TIOC3C/TXD2 -
15 PEL1/TIOC3D User LED
16 PE12/TIOC4A User LED
17 PE13/TIOC4B/MRES User LED
18 PE14/DACKO/TIOCAC/AH User LED
19 PE15/DACKL/TIOC4D/IRQOUT User LED
20 GND -
21 PAO/RXDO/CSO RS-232C driver (U9)
22 PAL/TXDO/CSL RS-232C driver (U9)
23 PAL4/RD -
24 PD15/D15/TIOC4DS SDRAM (U6) ™, Extension connector (J11)
25 PD14/D14/TIOCACS SDRAM (U6) ™, Extension connector (J11)
26 PD13/D13/TIOC4BS SDRAM (U6) ™, Extension connector (311
27 PD12/D12/TIOC4AS SDRAM (U6) (1), Extension connector  (J11)
28 PD11/D11/TIOC3DS SDRAM (U6) ™, Extension connector (J11)
29 PD10/D10/TIOC3BS SDRAM (U6) ™, Extension connector (J11)
30 PD9Y/DI/TIOC3CS SDRAM (Us) , Extension connector (J11)
31 PD8/D8/TIOC3AS SDRAM (U6) (1), Extension connector (J11)
32 PD7/D7/TIC5WS SDRAM (Us) ©, Extension connector (311)
33 PD6/D6/TIC5VS SDRAM (Us) , Extension connector (J11)
34 PD5/D5/TIC5US SDRAM (Us) , Extension connector (J11)
35 PD4/D4/TIC5W SDRAM (U6) (1), Extension connector (J11)
36 PD3/D3/TIC5V SDRAM (Us) ™, Extension connector (J11)
37 PD2/D2/TIC5U SDRAM (U6) ™, Extension connector (J11)
38 PD1/D1 SDRAM (U6) ™, Extension connector (311
39 PD0/D0O SDRAM (U6) (1), Extension connector  (J11)
40 GND -

Note 1: These pins can be connected to SDRAM only when SDRAM is mounted on the board.
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3 3.1.6 Extension Connectors (J8 to J12, J16)

Table 3.1.15 lists the extension connector (J16) pin descriptions.

Table 3.1.15 Extension Connector (J16) Pin Descriptions

Pin Number Signal Name Other Connections
1 PAL0/WRHL/DQMUL SDRAM (Us) @
2 PA11/WRHH/DQMUU/AH SDRAM (Us) @
3 PB13/CTx0 RCAN (U10)
4 PB14/CRx0 RCAN (U12)
5 PB15/CKE/A21 -

6 PB16/CASL/A22/DACK3 -
7 PB17/CASU/A23/DREQ3 -
8 PB18/RASL/A24/DACK2 -
9 PB19/RASU/A25/DREQ2 -
10 PD23/D23 SDRAM (Us) @
11 GND -
12 DAO -
13 DA1 -
14 GND(AVREFVSS) -

Note 1: These pins can be connected to SDRAM only when SDRAM is mounted on the board.
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3 3.1.7 RCAN Port Connector (J13)

3.1.7 RCAN Port Connector (J13)

The M3A-HS87 supports RCAN transmission and reception.
Figure 3.1.11 shows pin assignments for the RCAN port connector (J13).
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Figure 3.1.11 RCAN Port Connector (J13) Pin Assignments
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Side view

Table 3.1.16 lists the RCAN port connector (J13) pin descriptions.

Table 3.1.16 RCAN Port Connector (J13) Pin Descriptions

Pin Number Signal Name Pin Number Signal Name

1 NC 6 NC

2 CANL (U12) 7 CANH (U12)

3 GND 8 NC

4 NC 9 NC

5 NC
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3.1.8 USB Port Connector (J14)

3.1.8 USB Port Connector (J14)

The M3A-HS87 includes a USB port connector (Series-B receptacle).

Figure 3.1.12 shows pin assignments for the USB port connector (J14). Table 3.1.17 lists the USB port connector (J14) pin

descriptions.

Top view of t_he 3 4
component side

Board edge

Side view

Board edge

Figure 3.1.12 USB Port Connector (J14) Pin Assignments

Table 3.1.17 USB Port Connector (J14) Pin Descriptions

Pin Number Signal Name
Vbus
2 D-
3 D+
4 GND
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3.1.9 GND connector (J15)

3.1.9 GND connector (J15)

The M3A-HS87 includes the GND connector (J15).
Figure 3.1.13 shows pin assignments for the GND connector. Table 3.1.18 lists the GND connector pin descriptions.

Top view of the
component side
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3 1
GND

Board edge

Figure 3.1.13 GND Connector (J15) Pin Assignments

Table 3.1.18 GND Connector (J15) Pin Descriptions
Pin Number Signal Name
1 GND
2 GND
3 GND
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3.2 Switches and LEDs

3.2 Switches and LEDs

The M3A-HS87 includes switches and LEDs as the operating components.

Figure 3.2.1 shows the M3A-HS87 operating components assignments.
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Figure 3.2.1 M3A-HS87 Operational Component Assignments (Top View of the Component Side)
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3 3.2.1 CPU Power Switching Jumper (JP1)

3.2.1 CPU Power Switching Jumper (JP1)

Set the JP1 to switch the power supply and voltage to the SH7286 between 3.3 V and 5.0 V. This setting is applicable only for the
SH7286 MCU (U1), and does not effect on other components such as the external memory.

Figure 3.2.2 shows the CPU power switching jumper (JP1) assignments. Table 3.2.1 lists the CPU power switching jumper (JP1)

setting.
Top view of the
component side
Board edge
3VCC 5VCC
i
3 1
JP1
VCCSEL
Board edge
Figure 3.2.2 CPU Power Switching Jumper (JP1) Assignments
Table 3.2.1 CPU Power Switching Jumper (JP1) Setting
Number Setting Description
JP1 1-2 Supplies 5V DC to VCC_CPU
VCCSEL 2-3 Supplies 3.3 V DC to VCC_CPU @
Notes:

(1) Default setting
(2) Do not change the jumper settings while the board is ON. Be sure to turn the power OFF before changing the

settings.
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3.2.2 External Power Switching Jumpers (JP2 to JP5)

3.2.2 External Power Switching Jumpers (JP2 to JP5)

Set JP2 to JP5 to switch the source of the power supply voltage to the SH7286 system power supply (VCC), USB power supply

(DrVCC), analog power supply (AVCC) and A/D reference power supply (AVREF).

Figure 3.2.3 shows the external power switching jumpers assignments. Table 3.2.2 lists the external power switching jumpers

setting.
Top view of the
component side
Board edge
d -
AIE
S |@-F
8 o CPU-VCC SEL
Jp2 —!
FIX INT
FIXEF
AVREF SEL 21 P4
FIX AVCC
AVCCSEL 2 1 JP5
Board edge
Figure 3.2.3 External Power Switching Jumper Assignments (JP2 to JP5)
Table 3.2.2 External Power Switching Jumper Settings (JP2 to JP5)
Number Setting Description
JP2 1-2 | Supplies the SH7286 power supply voltage (VCC) from J4 or J7 @
CPU-VCC SEL Open | Uses the external power supply voltage (J5 or H13)
JP3 1-2 Supplies the SH7286 USB power supply (DrVCC) from J4 or J7 (via a regulator)
DrvVCC SEL Open | Uses the external power supply voltage (J6 or H14)
JP4 1-2 | Connects the SH7286 AVCC to the 5 V fixed power supply voltage )
AVCCSEL Open | Uses the external power supply voltage (J17, J8 or H8)
JP5 1-2 | Connects the SH7286 AVREF to 5 V fixed power supply voltage )
AVREFSEL Open | Uses the external power supply voltage (J18, J8 or H9)
Notes:

(1) Default setting

(2) Do not change the jumper settings while the board is ON. Be sure to turn the power OFF before changing the

settings.
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3 3.2.3 RCAN Port Remove Jumpers (JP9 and JP10)

3.2.3 RCAN Port Remove Jumpers (JP9 and JP10)

Set the JP9 and JP10 to switch the SH7286 pins connected to the RCAN transceiver (U11).
U11 is connected to the SH7286 PB13/CTx0 and PB14/CRx0 pins via the level shifter as default.
When not using these pins via U11, remove JP9 and JP10.

Figure 3.2.4 shows the RCAN port remove jumper assignments. Table 3.2.3 lists RCAN port remove jumper settings.

Top view of the
component side

Board edge

JP10
2| @@ |1 CRx0
(001 @

P9

J

SEL

Board edge

Figure 3.2.4 RCAN Port Remove Jumper Assignments (JP7 and JP8)

Table 3.2.3 RCAN Port Jumper Settings (JP7 and JP8)

Number Setting Description
JP9 1-2 Connects the SH7286 PB13/CTx0 pin to the RCAN transceiver (U11) &
TXDSEL Open Removes the SH7286 PB13/CTx0 pin from the RCAN transceiver (U11)
JP10 1-2 Connects the SH7286 PB14/CRx0 pin to the RCAN transceiver (U11) @
RXD SEL Open Removes the SH7286 PB14/CRx0 pin from the RCAN transceiver (U11)
Notes:

(1) Default setting

(2) Do not change the jumper settings while the board is ON. Be sure to turn the power OFF before changing the

settings.
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3 3.2.4 Switches and LEDs

3.2.4 Switches and LEDs

The M3A-HS87 includes six switches and seven LEDs.
Table 3.2.4 lists the switches mounted on the board.

Table 3.2.4 Switches

Switch Number Description Remarks
SW1 System power ON-OFF switch -
SW2 System reset input switch Refer to Section 2.10 for details.
SW3 User DIP switches (4/package) Pins PEO, PE1, PE2 and PE3 are pulled up.
SW3-1 OFF: PEO= high ON: PEO= low Refer to Section 2.5 for details.
SW3-2 OFF: PE1= high ON: PE1= low
SW3-3 OFF: PE2= high ON: PE2= low
SW3-4 OFF: PE3= high ON: PE3= low
Sw4 System setting DIP switches (5/package) Refer to Table 3.2.5 for functions.
SW5 NMI switch Refer to Section 2.11 for details.
SW6 IRQ1 switch Refer to Section 2.11 for details.

Table 3.2.5 lists the SW4 functions. Set the SH7286 operating mode using the FWE, MDO, and MD1 pins.
Table 3.2.6 lists SH7286 operating mode settings.

Note: The FWE pin is multiplexed to the ASEBRK/ASEBRKAK signals. Turn OFF the SW4-1 (FWE) before using the
E10A-USB emulator.

Table 3.2.5 Switch (SW4) Functions

Switch Number | Setting Description
SW4-1 OFF FWE is high (on-chip flash memory is write/erase enabled) @
FWE ON FWE is low (on-chip flash memory is write/erase protected)
SwW4-2 OFF | MD1 pin is fixed high @ Operating mode
MD1 ON MD1 pin is fixed low setting
SW4-3 OFF MDO pin is fixed high
MDO ON MDO pin is fixed low @
SW4-4 OFF | Accessing SDRAM in 16-bit @
SDRAM ON Accessing SDRAM in 32-bit
SW4-5 OFF User LED is turned OFF
LED ON User LED is turned ON @

Notes:
(1) Default setting
(2) Do not change the SW4 settings while the M3A-HS87 is ON. Be sure to turn the power OFF before changing

the settings.
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3.2.4 Switches and LEDs

Table 3.2.6 SH7286 Operating Mode Settings

SW4-1 SW4-2 SW4-3 SH7286 Operating Mode
(FWE) @ (MD1) (MDO) Number Name
MCU extension mode 0
ON ON ON Mode 0 (on-chip ROM is disabled, CS0 space: 32-bit bus)
ON ON OFF Mode 1 X)ﬁih?;t;rsll\z?srzci):;bt}d,cso space:16-bit bus)
ON OFF ON Mode 2 MCU extension mode 2 (on-chip ROM is enabled)
ON OFF OFF Mode 3 Single-chip mode (on-chip ROM is enabled)
OFF ON ON Mode 4 @ Boot mode (on-chip ROM is enabled)
OFF ON OFF Mode 5 @ User boot mode (on-chip ROM is enabled)
OFF OFF ON Mode 6 @ User program mode (on-chip ROM is enabled) (default setting)
OFF OFF OFF Mode 7® | USB boot mode (on-chip ROM is enabled)
Notes:

(1) Programming mode for the flash memory.
(2) This mode is not supported by the M3A-HS87.
(3) Do not change the SW4 settings while the M3A-HS87 is ON. Be sure to turn the power OFF before changing

the settings.

Table 3.2.7 lists the LEDs on the M3A-HS87.

Table 3.2.7 LEDs

LED Number Color Description/Remarks

LED1 blue Power supply LED (LED1 is illuminated when power and voltage is supplied)
LED2 green User LED (LED 2 is illuminated when PE9 outputs a low-level signal)

LED3 green User LED (LED 3 is illuminated when PE11 outputs a low-level signal)

LED4 green User LED (LED 4 is illuminated when PE12 outputs a low-level signal)

LED5 green User LED (LED 5 is illuminated when PE13 outputs a low-level signal)

LED6 green User LED (LED 6 is illuminated when PE14 outputs a low-level signal)

LED7 green User LED (LED 7 is illuminated when PE15 outputs a low-level signal)

Note: LED 2 to LED 7 are illuminated when switches SW 3 to SW5 (LEDPWR) are turned ON.
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3.2.5 Jumper/Switch Setting when Using the Development Tools

3.2.5 Jumper/Switch Setting when Using the Development Tools

As the SH7286 signals connected to the emulator (FWE/ASEBRKAK/ASEBRK, TDI, TDO pins) are multiplexed to the on-chip

flash writing control pins, set the jumpers and switches as shown in Table 3.2.8 when using development tools such as the

E10A-USB emulator or the Flash Development Toolkit (FDT).

Table 3.2.8 Jumper/Switch Setting

Development Tool Connector Setting @ Remarks
SW4-1 | SW4-2 | SW4-3 | SW4-4
E10A-USB (14-pin) H-UDI port connector OFF OFF ON OFF | SDRAM is 16-bit access.
(J2)
OFF OFF ON ON SDRAM is 32-bit access.
E10A-USB (36-pin) H-UDI port connector OFF OFF ON OFF | SDRAM is 16-bit access.
J1) AUD can be used.
OFF OFF ON ON SDRAM is 32-bit access
AUD cannot be used.
FDT Serial port connector OFF ON ON -
(J3)
USB port connector OFF OFF OFF - Mode 7
(J14) USB boot mode ?
Notes:

(1) Do not change the SW4 settings while the board is ON. Be sure to turn the power OFF before changing the

settings.

(2) The M3A-HS87 does not support the USB boot mode, however, pull down PCO/AO0/POEOQ pins to use that mode.

We've mounted a 47 k ohm resistor between pins 33 and 40 of J9 connector on the M3A-HS87 to check its operation.

For details, refer to "26.5.2 USB Boot Mode Notes on USB Boot Mode Execution” on the SH7280 Group Hardware

Manual.
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3.3 Dimensions

3.3 Dimensions

Figure 3.3.1 shows the CPU board dimensions.

[Top view of the component side]
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Figure 3.3.1 M3A-HS87 Board Dimensions
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SH7286 CPU Board M3A-HS87 SCHEMATICS
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PD4/D4/TIC5W 5
[12_.5MHz:CPU] DIP Type DO 160 PD5/DSTICSUS |41 D
VD1 MDO PDG/DEITICSVS |42 o7
“avee T R FWE/ASEBRKAK#/ASEBRKE vt PO7IDTTICOWS = D
| ! FWE/ASEBRKAK/ASEBRK PD8/D8/TIOC3AS 5
1 R6 _0Q, 47
| XIN PDI/DIITIOCICS (4L 5
] XIN125 ! 115 1 exTAL PD10/D10/TIOC3BS
| vee ouT {—2 AW, OUT 13 99 )
| ! XTAL PD11/D11/TIOC3DS |- )
I cP3 GND OE = ‘ vee_cPUT__ 4.7KQ R8 PD12/D12/TIOC4AS |20 5
‘ 0AuF I RT 133 PD13/D13/TIOC4BS [—21 ) D[31:16] S
-0 1o S [6,7] RESET# > RES PD14/D14/TIOC4CS 116] [3,
| -5G-8002DC_12.5MHz | e PD15/D15/TIOC4DS [-33 D15
‘ : e e e PD16/D16/IRQV/CSI/AUDATAO 3L gg PD16/D16/IRQO/CS3#/AUDATAO _ [6]
T T T Tt TSt TTTTTT CSTCE12M5G52-R0 [6] WDTOVF# < 162 | WoToVF PD17/D17/IRQ1/POEB/SCK3/CS2/AUDATAT |28 D18 PD17/D17/IRQ1/POES#/SCK3/CS2#/WRXDIAUDATAT  [6]
X5 R1 PD18/PD18/IRQ2/POEG/TXDI/CST/AUDATAZ [-22 51 PD18/D18/IRQ2/POEGH#/TXD3/CS1#WTXD/AUDATA2 (6]
3 IUI ,W\’& 5 o o PD19/D19/IRQ3/POE7/RXD3/CSO/AUDATA3 |57 D20 53213/[5)2131ggjﬁgg}%zﬁ[&aﬁs&gﬁC}Eé;\uDATA3 [6]
- 6] PA23/IRQ1 PA23/TIC5W/POEO/IRQ1/AHICKE PD20/D20/IRQ4/TIC5WS/SCK4/POES 5
[12.5MHz :CPUJCERALOCK Type I_I| :J @l — PD21/D21/IRQSTICSVS/TXD4. |52 . PD21/D21/IRQS/TIC5VS/TXD4 (6]
i [6] PE9/TIOC3B ];Z PE9/TIOC3B/FRAME PD22/D22/IRQ6/TIC5US/RXD4/AUDSYNC 2 5 PD22/D22/IRQG/TICSUS/RXD4/AUDSYNCH# (6]
N a - [6] PE11/TIOC3D 7= | PE11/TIOC3D PD23/D23 |~ D PD23/D23  [6]
9 | - [6] PE12/TIOC4A 17a | PE12/TIOC4A PD24/D24/DREQO/TIOC4DS/AUDCK D25 PD24/D24/DREQO/TIOC4DS/AUDCK  [6]
/77 | [6] PE13/TIOC4B | PE13/TIOC4B/MRES PD25/D25/TIOC4CS/DREQ1 —ﬁx—m D26 PD25/D25/TIOC4CS/DREQT (6]
e _ [6] PE14/TIOC4C > | PE14/DACKO/TIOCAC/AH____ PD26/D26/TIOC4BS/DACK1 [—5 D7 PD26/D26/TIOC4BS/DACK1  [6]
CX5032GB 12500 ! [6] PE15/TIOC4D PE15/DACK1/TIOC4D/IRQOUT PD27/D27/TIOC4AS/DACKO L1 D58 PD27/D27/TIOCAAS/DACKO  [6]
T 1 e D20 PD23IDZ0TIOC3BS 19
PD29/D29/TIOC3BS B30
! | |2 ! [6] PEO 120 PEO/TIOCOAITIOCAAS/DREQD PD30/D30TIOC3CS/IRQOUT |22 5571 PD30/D30/TIOC3CS/IRQOUT# 6]
I c c2 | Z | 6 PE1 121 PE1/TIOCOB/TIOC4BS/TENDO PD31/D31/TIOC3AS/ADTRG PD31/D31/TIOC3AS/ADTRGH [6]
| _8pF = = _8pF | [6] PE2 15| PE2/TIOCOC/TIOCACS/DREQ I S
I | [6] PE3 PE3/TIOCOD/TIOC4DS/TEND1 PA14/RD (7o gﬁléﬁ@%ﬁ#}%mm o
! PA13/WRL/DQMLL ,
| : g PA12/WRH/3|3/QMLU/POE8 80 PA12/WRH#/DQMLU/POE8# [3,6]
[48MHz:USB]Osclator \ | & | [5.6] PB2/SCL 29| PB2ISCLIPOET/IRQO PAS/TCLKC/TXD3/RDWR |84 PASTCLK/TXD3/RDMR# [3,6]
777777777777777 Q | [56] PB3/SDA PB3/SDA/POE2/IRQ1 PB11/RXD2/CS6/CS2/CSO/IRQ0 (122 gi};ﬁgfﬁ#gcsmcsa# [3.6]
Co T T T T T T T T T T T - PA15/CK |LL—CLKOUT R —220 PA15/CK {6}
\ VEC_CPU | USB XOUT 1031 ysBXTAL PAQ/TCLKD/RXD3/CKE [-£2 PA9/TCLKD/RXD3/CKE ~ [3,6]
! A I PA7/TCLKB/SCK3/CASL |82 PA7/TCLKB/SCK3/CASL# [3,6]
| 4 3 R12 5,00 00 USB_XIN 104 PAG/TCLKA/RASL 88 PAG/TCLKA/RASL# [3,6]
crP4 [ veeout Wv USBEXTAL CS7/CS3/CST/ 130 PB12/TXD2/CST#/CS1#IRQ1/CS3#  [3,6]
I ) | 105 PB12/TXD2/CS7/CS3/CST/IRQ1 13,61
| GND OE [-—x | [6] PBY/USPND PBY/USPND
O SG-8002JF_48MHz_PCC ! 106 PEATIOCIAIRXDS _125174 RS avi s )
| L _ . |
| . [4] VBUS — VBUS PE5/TIOC1B/TIOC3BS/TXD3 PE5/TIOC1B/TIOC3BS/TXD3  [6]
| | %) 108 ASEMDO 132 ASEMD# [5]
=) 4] DP USD+ ASEMDO [5]
| 77 | “ " i oo =
e ’ 1 D™ usb- I’%ﬁ 91 TeK [[35] g
111 92 ™S 5] !
4,6 PB10 ™S
“e 158 | rere TRST 2 TRST#  [5] T
R 02 R 150 | DAY Cso |63 PAO/RXDO/CSO#[6]
HL—AAN— [6] DA1 DA1 PAO/RXD0/CS0 [6]
PA1/TXDO/CS1 [164 PA1/TXDO/CS1# [6]
[48MHZ : USB] CERALOCK Type HH PA2/SCK0/SCS/CS2 PA2/SCKO/SCS#/CS2# [6]
e T " PRSIES: b Bl
DrVee PA4/TXD1/SSO/CS4
CSTCZ48MOX11R™*-B0 [ cPs ] cps PA5/SCK1/SSCK/CS5 PA5/SCK1/SSCK/CS5# [6]
10uF/16V 0.1pF
77 DrVss PA21/TIC5U/RASU/POES/IRQ3/RASL. : PA21/TIC5U/RASU#/POES#/IRQ3/RASL# [6]
PA22/TIC5V/CASU/POE4/IRQ2/CASL (>~ ﬁéé%%%%ﬁ?gg?.’fs?gﬁ’;R[%Z’CASL# [6]
PE6/TIOC2A/TIOC3DS/SCK3
PE7/TIOC2B/RXD2/BS/UBCTRG |16 PE7/TIOC2B/RXD2/BS/UBCTRG [6]
- 41 veL PES/TIOC3A/SCK2 [-1L PES/TIOC3A/SCK2 [6]
Vvec _CPU Decoupling Caps vCL PE10/TIOC3C/TXD2 PE10/TIOC3C/TXD2[6]
vCL
PA1OMRAL/DQMUL 82 PA1O/WRHL#/DQMUL  [3,6]
AH PA11/WRHH#/DQMUU/AH# (3,6
J_ J_ J_ J_ J_ J_ J_ L T SPT o= OR8 == CRo A aicTyo [ 131 FB1AICTO 6] o
CP10== CP11Z= CP12-= CP13== CP14== CP15== CP16== CP17== CP182= CP19=— CP20== CP21-~ CE2 0ApF | 0.1pF | 0.1pF B 141G |13 PB14/CRY0  [6]
T 0.1pFT 0.1pFT 0.1pFT 0.1pFT 0.1uFT 0.1pFT 0.1pFT 0.1pFT 0.1pFT 0.1uFT 0.1pFT 0.1pFT 474F ) PBISICKE AT |28 PBASICKE/A2T (6]
PB16/CASL/A22/DACK3 PB16/CASL/A22/DACK3  [6]
PB17/CASU/A23/DREQ3 |28 PB17/CASU/A23/DREQ3  [6]
/77 § PBIB/RASLIAZHDACK2 |22~ PB18/RASL/A24/DACK2 (6]
PB19/RASU/A25/DREQ2
D BRBBRRRRR3338434 PB19/RASU/A25/DREQ2 9/RASU/A25/DREQ2  [6]
O >>3>3>3>3>3>3>3>3>>>>>
o wrmmﬁhw%giwr\h##
: N o™~ ‘9 “: :
/77
-7 .
! | not mounted
RENESAS SOLUTIONS CORPORATION| M3A-HS87
Ly CPU_SH7286
[G) DRAWN CHECKED | DESIGNED APPROVED — (2 76 )
Z SCALE
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[2.6] D[31:0]

[26] Al20:0] >

3VCC_SDRAM

cP23
cP22 0524 |

3VCC_SDRAM

SD[31:0] 3VCC_SDRAM
SD24 R16 Aap _4.7KQ
SD. R17 ,V\"AV 4.7KQ
SD R18 \An_4.7KQ
SD 519,\/\,\"1.7 0
SD R20 M\ 4.7
SDT6__R21 MV 47KO
Vv
\__SD31 R22 pap _0Q D31
SD30___R23 A%\ 0Q D30
RA9 A0Q
SD29 4 ANV 8 D29
N\__SD28 2 AAA 7 D28
N\__SD27 3 M1 6 D27
SD26 4 AA M 5 D26
RA10 vV 1A0Q
SD25 4 ANV 8 D25
N\__SD23 2 AAA 7 D23
N\__SD21__3 M1 6 D21
SD20 4 AA M 5 D20
RA11 vV TA0Q
SD 51 A 4 D
SD14__ g AM 3 D14
SD 7 AN 2 D
SD12 8 A‘/\/\I 1 D12
A12 A0Q
SD11_ 5 A 4 D11
SD10__ ¢ AM 3 D10
SD: 7 AN 2 D!
SD: 8 AN 1 D:
RA13 A0Q
\__SD7 1 AAA 8 D7
\__SD6 2 M1 7 D6
SD5 3 ANV 6 D5
SD4 4 ANV 5 D4
RA14 V_1A0Q
[\__SD3 1 AAA 8
\__SD2 2 Vil ¥ D2
SD1 3 WY 16 D1
SDO 4 A%z 5 DO

This registor have to install
when 2516 SDRAM installed.

|
|
|
|
|
‘
|
|
|
|
|
|
! SA[15:1) —OAPF O
‘ 3VCC_SDRAM CP29 _OAJF _OAYF
: _0.1pF
‘ 32Bi1t _—ﬂ—;
| ~
| u3 1 paits |53 SD31
| A2 2 o 54 A1 3vce 3VCC_SDRAM 51 SD30
| A 2 1a1 g 18122 v DAt o —Spog
\ Al 7o PAR - = A3 Hs A2 35 agq Darp [48—S0%
| A 5 51 A L4 ~~~~__L300 AT 2o <C Q12 [~ o —5po7
! L a— g - ' - AT 3a | g = oabo Sz
| A7 7 48 A6 3v sDRAM  3VCC_SDRAM A 3 44 ____SD25
A 5| 1A6 1B6 [ AT & A 25 A8 < DQ9 2 D23
! A 1A7 187 A A A7 pQ7 SD21
[ 10{ a8 18g |48 3| a6 <C D@5 |-
I A10 111 1a9 1B9 [48 A el gk A 30 { a5 © pa4 & SD20
| A 12 [&) 44 A10 2R 2RI A 29 |
3VCC_SDRAM A 13 | 1A10 1810 3 ATT Ad 26 | A4 — SD24
| - & B A1 ud  1B11 [ NEl A 25 | A3 DQ8 23577\
| 1A12 1812 SS S35 A2 [qV} T
R29 47kQ |- 33 S95 A2 o4 7 SD19
[ A4 45 SA13 qgel  ¢lg< A A — Da3 Sb18_ N
| a1 = ot AL—p—— RN R A0 Q2 [H———25—
! AlE__1g | 200 = SAT4 B L I wn paz SD17
[2.6] PB12/TXD2/CSTHCS1#IRQ1/CS3# R30 App,-00Q 18 { 5a3 n 283 [-32 C83H 199 ©s () Do [(2——S016
T R31 00 18 S5«
| Dis 22 2A4 284 FI— oo [2.6] PABITCLKAIRASLY R W4 18q RAS [T
| Dir 2|25 () 285 A8 ——cp [2.6] PA7/TCLKB/SCK3/CASL# R~ W 15 CAS
‘ u2A D18 23|26 = 286 j—u D [2,6] PASTCLK/TXD3/RD/WR# AN e
2A7 287
@ BTSEL [ 1 z S—212ns 0O 288 FE—22 [2,6] PAT1WRHH#DQMUU/AH# B3 AW -o2 391 pamy Ne 2
| HB74LV2G14A Do o] 29 289 [32——5 [2.6] PA10/WRHL#DQMUL W DQML NC [ —
- 2A10 2810
| R36 0Q 37
2L | 5p11 2811 30— [2,6] PA9/TCLKD/RXD3/CKE VW55 CKE oooo
! 28 St 2812 [29 2 PAISICLK =tz Brok pra2are
: 58 2 2222222
10E4 0000 2
zZZZZ ~
! T—"ﬁozoartoQ@@N(:—1—>< ﬁqﬁmﬁgﬁ
| T4 _EDS1216AATA-T5-E
| _Pi3c16211A ]9 g
| u2c &
<
! /77
‘ _HD74LV2G14A csaL
[ 3VCC_SDRAM 3VCC_SDRAM
[ 3VCC_SDRAM 3VCC_SDRAM  CP31 CcP33 CP36  CP38
[ _0AWF cP32 _ cp34 | CR35 _ CR37
‘ - L—_T_—i— »—i—l—h
‘ 16B1t —
| D N
| CP39 u4 ]
| pun A 2 o 54 Al
" et s gl
! A 41 1p3 183 [-22 A3
v
| _AD74LV2G14A A : 12‘5‘ ioe o h
A 7 AG SA14 53 SD
| =
‘ e —H—im o ——
10 46 50
[ A 0118 £ B8 (42 A A2 as Q13 F2—¢7
| 1h9 () 189 A11 DQ12
| A10 121 1a10 1810 [44 210 AL 22 1040 < Q11 H4AL—30
A11 13 H 43 A1l A10 34 |_ 45 SD
! AT2 14| 1A 1811745 AT2 3VCC_SDRAM A 33 | A9 Dat0 =S
| 1A12 1mm  1B12 - o 331 s < DQY 5
4o SD8 |
: ALS 15000 = A a ﬁZs < 383 13 SD7
11 sp6 T
| A4 18150 (f) 282 2830 s © DQ6 SD6
18 1 29 10 SD5
‘ SE o= o el
|
| D16 211505 ) 285 AUDATA0  [5] 28 1, N 0a3 (£ +
‘ b 21206 3 286 AUDATAT  [5] A | A - bQ2 -2 =03
| 5 Z1on 287 AUDATA2  [5] A0 n pat |4 <00
5 218 288 AUDATA3  [5] DQO
! 5 % 2A9 2B9 AUDSYNC#  [5] 1od =5 a
‘ cs_
2A10 2810 AUDCK 5] I T: Yo =
! 2L op11 2811 [F30—x L tldcas L
I %28 op12 2812 22— 160 WE
|
| 560f10E% 0o oo [2,6] PA12WRH#/DQMLU/POES# L R4t -0 DaMU
! L5206 232 3 ne [H—x [2:6] PA13WRL#DQMLL B_ R42 -2 15 | DamL
|
37
| o o CKE eJefe]e]
: _PI3C16211A T‘H R4S An-222 Brolk gavsaaa
| >>>>>>>
|
| /77 %i._ Jddd Si
e — 9
[ _EDS1216AATA-75-E
‘
| / 7 7
|
|
|
s
— - -
D16 L_R#4 ,\,00 | AUDATA
D17 R45_ V00 AUDATA
D | __R46_,\0Q | AUDATA:
D I~ Ra7 ‘:’V‘v Q AUDATA
D Ra8 Y VV00 AUDSYNG#
b "Ra9_MWNOQ T AUDCK
\
L |

~ 1 not mounted

L _ | These registors have to install

when SDRAM "NOT" installed.
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-7

USB Connector Ha
VBUS
[2,6] PB10 R50 A2 A 10KQ
U7A f T O
| L5 I
2] veus <} 4 C 2 ? ? e, 10Ka L %00 i
|

HD74LV1GTO8ACME-E

l R52 oo
3VCC  CP40

J‘03 Cc4 20KQ
0.14F 0.1uF 1uF
3vee us
1
R53 xx  1KO z 2E$ vce USB B
GND v

/ J ; HD74LVIGT126ACME-E J14
VBUS-IN
2] DM RS54 ppp,— 240 [ o] vous
) ‘w | . He:
| ! 4
< R55 | MAAN | 16 O GND
Tmsm | m | DLW21HN900SQ2 ! | 5 | erane
| ! | 6
| FRAME2
@ op R56  p\pA—240 | L ‘ - o1 I ; FRAME3
fe- - : | ‘ FRAME4
VCC_CPU I | UBB-4R-D14T-4D(SN)(LF)
|
! l
| _HZMB.2Z4MFA
9 _um ‘ ~ |
CP41 | !
0.4pF = | !
T
|- -
] FD74LV1GTOBACME-E
/7
VCC_CPU
Serial Port Connector(COM)
U9
1+ Q v UART connector
S mount hole = GND
VCC_CPU  VCC_CPU c5
0.4pF c6
o V- _ﬁ__|_ 0.1pF
cs
0.1pF
R57 < R58 0.1uF 2 RI#
47KQ T 47KQ - DTR#
121 r1ouT R1IN 13— crs#
[2.6] PAITXDOICS1# < RS9 Apn 22 L TN T10UT [H4 — g
R60 pp 00 MmN 2 T2out I RxD RXD
[26] PAO/RXDO/CSO# > =AM 9{R20UT &  R2IN [ oRF
SP3Z32ECA-L DCD#
> R61
00 VCC_CPU |
XM2C-0942-132L
/77
+ -
cpa2 ~ces Decoupling Caps
0-1uF 4TF For SP3232E
Voltage Level Shifter 3.3V<->5V
VCC_CPU
- 3.3V->5V VCC_CPU
VCC_CPU 5vCC
cP43 CP44
R62 R63  0.1uF 0.1pF
47kQ S 47KQ u1o
VCCA  VCCB
JPY
[2GND DR
[2.6] PB13/CTx0 1 52 ) FH Iy 5 [ CTx0-5V
XG8s-0231 SN74LVC1T45DCK
RCAN Transceiver RCAN connector
3.3V<-5V svGe mount hole = GND
U1
1 3
VCC_CPU 5VCC syce e L 3
X 4 CP45 1
CcPas cpPa7 RO D 0.14F 5 'oc
OAuF u12 O-uF Re4 MODE CANHO ©
»—5-1 ne | I1+—o
47KQ
VCCA VCCB CANH O
A oo DR CRYO5V CANL |8 e 810
[2,6] PB14/CRx0 oMo A B ¢ AAT3721RPJE X;L;ée_oo
XG8S-0231 /7 Tsnzatvcrrasock /7 7 1o
XM2C-0942-132L

. znot mounted

CHANGE
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H-UDI Interface

5V To 3.3V Switching Regulator

1-2 Power On
VCC_CPU VCC_CPU 2-3 Power Off D8 BAT54-7-F
-
R65 | R66
47KQ | _4.7K AN99_RAts R67 re8 191 RA16 POV_Ver U13  LM2738-YMY
o A47KQ | 4.7KQ | 4.7KQ IAd.7KQ Switch 5vCC 3vee
> | > > > > > > > > > 3 1 —_— P LED
2 12 P2 2 B3 = VINC  BOOST ower
13- VCC_CPU s swi
EREE EREE 41 H-UDL (36PIN) $2B-XH-A - 20/01 ! . 2{unp sw 5vee
1
uvee NC [Hl8—x 2 03— R73 2 9
o NC HE—< g EN & O FB
3] AUDCK RO —W—02 1 aubck NC [F38— MS-12AAH1 49.9KQ R75
g] AUDATA? R7 :xv 5 =] AUDATAO 5 ’ N KO
] AUDATA s \—o5 AUDATAT  GND
3]  AUDATA2 R1Z _AMW—3 I{ AUDATA2 ~ GND -2 Vee_cru Power Lo
3]  AUDATA3 MV AUDATA3  GND |8 Connector 1046V LED1
GND
(3 AUDSYNCH R a2 11 _aupsyne  GND [H2 S UBHIC
GND
2] TCK 171 tck GND [H4 ﬂ?«} 7 ¥ BLUE
2] TMs 191 15 GND & :
2] TRST# 21q _TRsT oND 8 C,—1—
2] TDI DI GND o —
2] TDO 25 100 ASEMD 22 c > ASEMD# [2] 3
2] ASEBRKAK#/ASEBRK# 3] AsEerak GND 50 HEC0470-01-630
- onp 22—+ /77
GND |32
GND |22
GND 22
FRAME GND
/JgiiﬁtFMME oND |28 VCC_CPU EXTERNAL
L | /77
DXT0M-36SE
3VCC  5VCC VCC_CPU -, vee cpu
vec cPu -, H-UDI (14PIN) JP1 HS
; JP2 J
uvee NG FB—x 1-2 5v 2 15 g2
2-3 3.3V 1 3 « 231 VCC_CPU CE6
U XGBS-0331 685023 _+cE? 10uF/16V
§ _TRST  ASEMD ‘1’0 10uF/16V
34 7po GND (12
5 _ASEBRAK GND 13
5] Tvis GND 12
& ol GND
RES
- DrvCC EXTERNAL
/77 DrvVCC
7614-6002 DrvVCe
Power On Reset He
JP3
1pg2
VCC_CPU DrVCe
XG8S-0231
+CE8 CE9
10uFH6V . 10uF/16V
é R80 % R81
S 10kQ S 47KQ
Ut U15A U158
= opi 2 {8 govT P i e o2 [ rese o POWER TEST PIN Board fixed hole AVCC EXTERNAL
0.14F INE>( 6 5 R83  sap 1000 HD74LV2G14A  HD74LV2G14A -
o zz Cd 5VCC 3vee
J sw2 AVCC
< R4 VCC_CPU U15C cat cas MH1
S 10k == P50 % %
0.14F B3SN-3012 Lo Lo svee svee ()
M51957BFP J HD74LV2G14A v -1u W7 Ho HOLE
u15D c cqs
% — »—j b MH2 CE12
— cP51 ApF ApF v ) 10pF/16V
0.1pF | cQ3 cq1s v
/77 .;1|_‘ .;1 H8 H10 HOLE
HA74LV2G14A 1uF 1uF MH3
co4 cq19 )
— 5V 3v
AWF AWF HOLE
cas €Q20 AVREF EXTERNAL
% — % — H11 MH4
AWF AWF — s —1—«= ) [2.6] AVREF >
cq7 HOLE ~  ———— - -
oSS TS T T TTTTTTTTT T T A %'—‘ /77 GND ; : J18 |
| | A H12
VCC_CPU | EEPROM [ cQ9 : ‘
I | — ! |+
| | L = VCC_CPU XG8S-0331 /77 | A2-2PA-Z5ADSA | CE13
| cP52 VCC_CPU ‘ -Tu GND i 10uF/16V
R85 R86 | 0.14F cq13 cq10 H oo
47KQS  4TKO: ‘ | | .;1 — % - 3 /77
< | |7_| [ . U16 ; | 1uF 1pF — [2,6] AVREFVSS
| vee A0 | cqt4 cat1 ND
[ I wp At [2 | »—1|—< »—1 N
[2,6] PB2/SCL ¢ ; 81 scL A2 2 | WF 1UF H14
[2.6] PB3/SDA ‘ 5 spA vss 4 | cats cq12 O |
! _FIN58X24128FPIE ‘ »% — »41 b—
| /77 /77 ! U WF GND
| | cQ17 cQ21 /77
L -
! 1.1pF 1.1pF
c%m cqzz
. 1uF . 1uF
/77 /77

:not mounted
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[2] LEDPWR < 5VCC
LED&SW Re7 Re8 Reo SH7287 Extension Connector
2200 2200 2200
R90 R91
D2 D3 D4
[ile} [ile}

155355 158355 185355 e 5
| J9 |
| ] |

< < | |
GREEN GREEN GREEN WDTOVF# I WDTOVF# 3 I
H15  HI6  H17 LED2 LED3 LEDs W 121 WDTOVFi# PE6 [ PE6 4 [
[2] PE6/TIOC2A/TIOC3DS/SCK3 E
PE9  PE11 PE12 SML-310MT[y  SML-310MT[y,  SML-310MT[, @]  PESTIOCIBTIOC3BS/TXDS 1 PE5/TXD3 5 |
PE
- ~ ~ [2] PE4/TIOCIA/RXD3 E — ‘ — 6 ‘
S, o [2] PE3/TIOCOD/TIOCADS/TEND1 = L e 7 !
A —— [2] PE2/TIOCOC/TIOC4CS/DREQ1 = ! s 8 !
[2] PE9/TIOC3B SETTIO055 [2] PE1/TIOCOB/TIOC4BS/TENDO = ! [2] PBB/A20/WAIT#/POESH/IRQ7/SCKO s 9 I
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