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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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Microsoft, MS-DOS, Windows and Windows.NET are registered trademarks of Microsoft Corporation of the U.S. in the U.S.
and other countries.

IBM and AT are registered trademarks of International Business Machines Corporation of the U.S.

Adobe and Acrobat are registered trademarks of Adobe Systems Incorporated.

All other brand names and product names are registered trademarks or trademarks of the respective proprietors.

Requests for Safety Design

* Renesas is constantly making efforts to improve the quality and reliability of its products. However, not all
semiconductor products are trouble-free, they may become faulty or operate erratically. To ensure that no
accidents such as injury or a fire or no social damage may arise from Renesas semiconductor products should
they become faulty or operate erratically, please pay careful attention to the safety design of your system by,

for example, considering redundancy design and incorporating measures to check the spread of a fire and

prevent device malfunction.

Precautions on Using This Manual

» This manual only provides reference information to help customers purchase the appropriate type of Renesas
Technology product that suits the intended purpose of use, and the technical information contained herein
does not implicitly or otherwise grant a license or rights to use the intellectual property or other rights of
Renesas Technology.

* Renesas Technology will not assume any responsibility for damage or losses or infringement on the third
parties’ rights arising from the use of product data, diagrams, tables, programs, algorithms or example
application circuits presented in this manual.

» The product data, diagrams, tables, programs, algorithms and all other information presented herein reflect]
the latest that was available at the time this manual was issued, and Renesas Technology reserves the right]
to change the products or specifications described herein without prior notice. When purchasing Renesas|
Technology semiconductor products, please contact Renesas Technology or Renesas Technology Sales orf
other distributors to obtain the latest information, and also keep abreast of the information published at the
Renesas Technology home page (http://www.renesas.com) or through other media.

« The information contained herein was carefully prepared and is believed to be correct. However, Renesas
Technology will not assume responsibility for losses that the customers by any possibility may suffer because|
of erroneous description in this manual.

» To use the technical contents in product data, diagrams or tables or the programs or algorithms presented
herein for your system, please carefully evaluate their suitability as part of the entire system, not singly as a|
technical content, program or algorithm alone, to determine in advance whether they are actually suitable for|
your system. Renesas Technology will not assume responsibility for the suitability of said items in user|
systems.

» The products presented herein are not designed or manufactured for use in equipment or systems that are
used under conditions where human life is concerned. If you plan to use the products presented herein for|
special applications such as transportation, mobile, medical, aerospace, nuclear control or submarine
repeater equipment or systems, please consult Renesas Technology or Renesas Technology Sales or other
distributors.

« This manual may not be copied or reproduced, in whole or part, without prior written consent of Renesas
Technology.

» For more detailed information or for questions or doubts about this manual, please consult Renesas
Technology or Renesas Technology Sales or other distributors.
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Overview

1.1 Overview

1.1 Overview

The M3A-HS60 is the CPU board designed for users to evaluate the function and performance of original microcomputers of

Renesas Technology the SH7206 series. With the board, you can develop and evaluate the application software for the

SH7206 series. The SH7206's data bus, address bus, and pins of various internal peripheral circuit function are connected to

the extension bus connector of the M3A-HS60. Thus, you can evaluate the timing relationships with peripheral devices by

using measurement instruments. You can also develop extension boards depending on development purposes.

Furthermore, the E10A-USB, the on-chip emulator made by Renesas Technology, can be connected to the M3A-HS60.

1.2

Configuration

Figurel.2.1 shows an example system configuration using M3A-HS60.

SH7206 CPU Board r Power supply *
M3A-HS60 (5V/1.5A or more)

H-UDI/AUD

SH7206

IH

xtension .
Serial port connector

connector

HEW
) *1 debugger
High-performance

|

|

i

|

! Application
! Board
|

|

|

|

|

|

[

|

|

E10A-USB "1

Embeded Workshop(HEW) r___,____.\
SuperH RISC engine *1 == -
C/C++ compiler package nem e e USB
Host *1
Computer

*1: Option Items:
Itis necessary to prepare separately for software development.

Figurel.2.1 Example System Configuration of M3A-HS60

Rev.1.00 June 1,2005 RENESAS
REJ11J0002-0100Z2
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1.3 External Specifications

1.3 External Specifications

Tablel.3.1 lists external specifications of M3A-HS60

Tablel.3.1 External Specifications of M3A-HS60

No.

Item

Content

CPU

SH7206 (R5S72060)

® Input(XIN)clock: 16.67MHz
® Bus clock: 66.67MHz,max
® CPU clock: 200MHz,max

Memory

Following items of memory are included.
®SDRAM: 32 Mbytes, max.
Following memory selectable by a DIP switch.
* When 16-bit bus width is selected
EDS1216AATA-75E x 1: 16 Mbytes
* When 32-bit bus width is selected
EDS1216AATA-75E x 2: 32 Mbytes
® Flash memory
* MBM29KT331AVP x 1: 4Mbytes
* Data bus width fixed to 16 bits

Connectors

® Extension connector (bus, I/O, VCC, GND: 100 pins)

® User I/O connector (SH7206's MTU2 and A/D function pins: 32 pins)
® Serial port connector (D-sub 9 pins)

® H-UDI connector (36 pins)

LED

® POWER LED (1 pc.)
® User LED (7 pcs.)

Switches

® Reset switch (1 pc.)

® MRES switch (1 pc.)

® NMI switch (1 pc.)

® User DIP switch (1 pc., 4 poles)

® System setup DIP switch (1 pc., 5 poles)

Package Dimensions

® Dimensions: 100 mm x 100 mm

® Mounting form: 4-layer, double-side mounted

® Board configuration: 1 board

Rev.1.00 June 1,2005
REJ11J0002-0100Z
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1 1.4 External View

1.4 External View

Figurel.4.1 shows the external view of M3A-HS60.

Figurel.4.1 External View of M3A-HS60

Rev.1.00 June 1,2005
REJ11J0002-0100Z

RENESAS



Overview
1 1.5 M3A-HS60 Block Diagram

1.5 M3A-HS60 Block Diagram

Figurel.5.1 shows the system block diagram of M3A-HS60.

.| Serial port I
H-UDI pesitat i User I/0 Connector
SH7206
Flash memory 200MHz SDRAM
4MB 16MB x 2
16 16 or 32 16 or 32

External:66.67MHz

SH7206 CPU Board
M3A-HS60

Extension connector

Enables to connect extension boards, or
enables to monitor all of bus and peripheral
I/O signals.

Figurel.5.1 System Block Diagram of M3A-HS60

Rev.1.00 June 1,2005
REJ11J0002-0100Z
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1.6 M3A-HS60 Board Overview

1.6 M3A-HS60 Board Overview

Figurel.6.1 shows the M3A-HS60 board overview.

LED2-5
User

LED

Sw2
Reset—]

Switch

J4
Power Swi
- JP1,JP2
Top view of t_he Power Supply ~ Supply Power LED1
Component side b%s?eer_?_ED Select Jumper ~ Connegtor Power LED

l?l

SW4
System setup

DIP switch

Ji
H-UDI Connector
(36-pin)

J2
Serial Port

Connector
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o 7 e (-
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ENESAS
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TFFEIN]T ol

g E‘“-m .

2 .’ZELECTROSTA'ITIC
2 =
SEvicEs

15932 1
® 00

12v

- :Extension connector(not mounted)

Switch

SW5I sw3I u2
NMI  User Clock  Oscillator RS-232C MRES
Switch DIP Switch Buffer  16.67MHz  Driver
_ (not mounted)
Top view of the
Solder side

u10 = ‘2 DK30477-A -

3.3V Power| MADE IN JAPAN -

Regulator

u12 i

1.25V Powe

Regulator

-~ Address Shift
Buffer

U6
— Logic IC(LVC14)

u11
| ResetIC

Figurel.6.1 M3A-HS60 Board Overview
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1.6 M3A-HS60 Board Overview

Tablel.6.1 lists main components mounted in M3A-HS60.

Tablel.6.1 Main Components Mounted in M3A-HS60

Recommended parts’
Symbol Component name Note number for not mounted
components (Makers)
Ul CPU SH7206 (by Renesas)
u2 Clock Buffer Not mounted CY2305SC-1 (by Cypress)
u3 Flash Memory M5M29KT331AVP
(by Renesas)
u4,U7 Address Shift Buffer
u5,Us8 SDRAM EDS1216AATA-75
U6 Logic IC
U9 RS-232C Driver
u10 3.3V Power Regulator
U1l Reset IC M51957BFP (by Renesas)
ui2 1.25V Power Regulator
X1 16.67MHz Oscillator 16.67MHz
X2 Ceramic Resonators Not mounted, 16.67MHz CSTCE-G16M67
(by Murata)
J1 H-UDI Connector
J2 Serial port Connector
J3,J5 External Power Supply Connector | Not mounted A2-2PA-2.54DSA
(by Hirose)
J4 Power Supply Connector
J6 Extension connector Not mounted, XG4C-2634 Right angle
26pin MIL Standard Connector
J7,J8 Extension connector Not mounted, A2-3PA-2.54DSA
3pin MIL Standard Connector
J9, J11, J13 Extension connector Not mounted, XG4C-2031
20pin MIL Standard Connector
J10, J12 Extension connector Not mounted, XG4C-4031
40pin MIL Standard Connector
LED1 Power LED Red
LED2-8 User LED Green
Swi1 Power Switch
SW2 Reset Switch
SW5 NMI Switch
SW6 MRES Switch
SW3 User DIP Switch
SW4 System setup DIP Switch
Rev.1.00 June 1,2005 :{ENESAS 1-7
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1 1.7 M3A-HS60 Memory Mapping

1.7 M3A-HS60 Memory Mapping

Figurel.7.1 shows the memory mapping example of SH7206 in the M3A-HS60.

Logical address Logical space of theSH7206 Memory Mapping of theM3A-HS60
H"0000 0000 . Flash Memory(4MB)
H*003F FEEE CSO0 space:64MB 16-bit bus

User area

H"0400 0000

CS1 space:64MB User area
H"0800 0000
CS2 space:64MB User area
H*0CO0 0000 . SDRAM(32MB) SDRAM(16MB)
CS3 space:64MB . .
H"OCFF FFFF 32-bit bus 16-bit bus
User area
H"ODFF FFFF
User area
H*1000 0000
CS4 space:64MB User area
H*1400 0000
CS5 space:64MB User area

H"1800 0000
Reserved area

CS6 space:64MB (Disabled)

H"1C00 0000 ~ecerved o
CS7 space:64MB eservea area

(Disabled)
H*2000 0000
CSO0-CS7 spaces CSO0-CS7 spaces
(non-cacheable area) (non-cacheable area)
H"4000 0000
CS8 space:1GB User area
H"8000 0000 Reserved area Reserved area
(Disabled) (Disabled)
H*FFF8 0000 Internal RAM(128KB) Internal RAM(128KB)
H"FFFA 0000 Internal RAM, Reserved Internal RAM, Reserved
H*FFFC 0000
Internal peripheral module Internal peripheral module

H*FFFF FFFF

Note: There is the cacheable area from H'0000 0000~H'1FFF FFFF.

Figurel.7.1 Memory Mapping Example of SH7206

Rev.1.00 June 1,2005
REJ11J0002-0100Z
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1.8 Absolute Maximum Ratings

1.8 Absolute Maximum Ratings

Tablel1.8.1 lists the absolute maximum ratings of M3A-HS60.

Tablel1.8.1 Absolute Maximum Ratings of M3A-HS60

Symbol Parameter Rated Value Remarks
VCC 5V System Power Supply Voltage -0.3Vt0 6.0V | Relative to VSS
3vCcC 3.3V System Power Supply Voltage -0.3Vto 4.6V | Relative to VSS
1.2vCC 1.25V System Power Supply Voltage -0.3Vto 1.7V | Relative to VSS
Topr Operating Ambient Temperature -5°C to 55°C | No dewdrops allowed.
Use in corrosive gas environment prohibited.
Tstr Storage Ambient Temperature -10°C to 60°C | No dewdrops allowed.
Use in corrosive gas environment prohibited.

Note: The ambient temperature refers to the air temperature in the closest place from the board.

1.9 Recommended Operating Conditions

Tablel.9.1 lists the recommended operating conditions of the M3A-HS60.

Tablel1.9.1 Recommended Operating Conditions of M3A-HS60

Symbol Parameter Rated Value Remarks
VCC 5V System Power Supply Voltage 4,75V to 5.25V Relative to VSS
3vCC 3.3V System Power Supply Voltage 3.0V to 3.6V Relative to VSS
(Normally supplied from regulator)
1.2vCC 1.25V System Power Supply Voltage 1.15V to 1.35V Relative to VSS
(Normally supplied from regulator)
- Maximum Power Consumption in the Board Within 1A
Topr Operating Ambient Temperature 5°C to 50°C No dewdrops allowed.
Use in corrosive gas environment prohibited.
Rev.1.00 June 1,2005 RENESAS 1-9
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Functional Overview

2.1 Functional Overview

2.1 Functional Overview

Table2.1.1 lists the functional modules of M3A-HS60.

Table2.1.1 Functional Modules of M3A-HS60

Sections

Function

Content

2.2

CPU

SH7206

®[nput(XIN)clock : 16.67MHz
®Bus clock : 66.67MHz,max
®CPU clock : 200MHz,max

2.3

Memory

Following items of memory are included
® SDRAM: 32 Mbytes, max

By switching a DIP switch, the following memories can be selected.

* When 16-bit bus width is selected
EDS1216AATA-75E x 1: 16 Mbytes
» When 32-bit bus width is selected
EDS1216AATA-75E x 2: 32 Mbytes
® Flash memory
* MBM29KT331AVP x 1: 4 Mbytes
» Data bus width fixed to 16 bits

2.4

Serial port interface

Connects SCIFO0 of the SH7206 to the Serial port connector.

25 I/O ports Connects to the I/O ports of the SH7206

2.6 Power Supply Circuit Controls the system power supply of the M3A-HS60
2.7 Clock Module Controls the clock

2.8 Reset Module Controls device reset mounted on the M3A-HS60
2.9 Interrupt switches Connects to NMI and MRES pins

2.10 E10A-USB Interface SH7206 H-UDI/AUD interface

Operational specifications

Connectors, switches and LEDs
® SH7206 extension connector
® Switches and LEDs

® H-UDI connector

Detailed in Chapter 3.
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2 Functional Overview
2.2 CPU

2.2 CPU

2.2.1 SH7206

The M3A-HS60 contains SH7206, the 32-bit RISC microcomputer, which operates with a maximum 200MHz of CPU
clock frequency. The SH7206 includes 128-Kbyte RAM, 8-Kbyte instruction cache and 8-Kbyte data cache, and it can
deal with a wide range of applications from data processing to equipment control.

The M3A-HS60 can be operated with a maximum 200MHz of CPU clock frequency (external bus 66.67MHz, max.)

using a 16.67MHz input clock.
Figure2.2.1 shows the block diagram of SH7206 in the M3A-HS60.

SH7206
o PEXTAL WAIT#DACK2/PAL7 | ]
Clock | < 3————XTAL RD# | — [
L > cKIO WEO#/DQMLL/#POEG/PAL2 —— >
WE1#/WE#/DQMLU#/POE7#/PA13 |———<
r 3.3V —|MD2 _CSO space WE2#/ICIORD#/DQMUL#/TIC5V/PA22 |—— | Bus control
Mode GND ——{MDO  Fixed 16-bit bus WE3#/ICIOWR#/AH#/DQMUU#/TICSW/PA23 | <>
> MD_CLK2 <4 Mode 2 RD_WR#/IRQ2/TCLKC/PA8 |
L GND —{MD_CLKO FRAME#/CKE/TCLKD/IRQ3/PA9 [——— <
RASL#IRQ2/#POE2/PB4 <>
[ >———RES# CASL#/IRQ3/POE3#PB5 [———< >
> MRES#TIOC4B/PE13 BS#/RXD2/TIOC2B/UBCTRG/PE7 [——< >
Sc’fr:frg‘l < 3——— WDTOVF# SCK2/TIOC3A/PES | <>
[ >— BREQ#/TENDO/PINT2/PA18 IRQ1/POE1/SDA/PB3 <>
L. < +—1BACK#/TEND1/PINT3/PA19 IRQO/POEO#/SCL/IPB2 —< > .
M <oO—————— A25/DREQO/IRQO/SCKO/PA2 TXD2/TIOC3C/PE10 [ > :;\?AC/GMO
o>————— A24/RXD1/PA3 TENDO/TIOCOB/PEL [—— <> |MTU2
Addressbus| —_ 23 | A53 a1 DREQ1/TIOCOC/PE2 |
L <—>————{Aoprco SCK3/TIOC3B/RTS3#/PE9 | <>
~ < >——— D31/TIOC3AS/ADTRG#/PD31 TXD3/TIOC4A/PEL2 [ <
< >———{ D30/TIOC3CS/IRQOUT#PD30 RXD3/TIOC3D/CTS3# [~ <
i D29/CS3H#/TIOC3BS/PD29 DACK1//CKE/TIOC4D/IRQOUTH#/PELS [— <>
> DosiCS2#TIOC3DS/PD28 WE3#/ICIOWR#/AH#DACKOTIOCACIPEL4 <> _|
| D27/DACK1/TIOCS4AS/PD27 NMI# =————C_1 INMI
<> D26/DACKO/TIOC4BS/PD26 AUDATAO-3 [
< | D25/DREQL/TIOCACS/PD25 TCK
Data bus| <= D24/DREQO/TIOCA4DS/PD24 ™S <]
< >——— D23/IRQ7/PD23 ™ <
< o——————— D22/IRQE/TICEUS/PD22 ™o | =
<> D21/IRQ5/TICEVS/PD21 TRST# [ < ﬁg?;eSB
< O——— D20/IRQ4/TIC5WS/PD20 ASEBRKAK#/ASEBRK# —
<> D19/IRQ3/POE7#/PD19 AUDCK [ =
<> D18/IRQ2/POE6#/PD18 AUDSYNC# —
O D17/IRQL/POE5#/PD17 ASEMD# [ <
C# D16/IRQO/POE4#/PD16 ASEBCK [—x
| < >———==—— D150 ASEBRK# |——— <
r < }—— Ccso# TXDO — 1> Serial port
}——— CS1#/POE5#/PA11 RXDO ———<1 _] Interface
| CS2#/TCLKA/PAG
Bus control | = | CS3#/TCLKBIPA7 ANO-AN5/PFO-PF5 |——-8——~— | A/D Converter
< O>—| CS4#/RASU#/PINT4/PA20 AN6/DAO/PF6 }—— > D/A Converter
> CS5#/CE1A#/CASU#/PINTS/TICSU/PA21 AN7/DALPE7 |—
<> CSB#/PE16
> CE2A#/DREQ3/PINT6/PA24
| <>—————| CE2B#/DACK3/PINT7/POES#/PA25
Figure2.2.1 Block Diagram of SH7206
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2 Functional Overview
2.3 Memory

2.3 Memory

The M3A-HS60 includes the internal RAM of the SH7206 (128 Kbytes), external Flash memory, and external SDRAM.
These memory chips are detailed below.

2.3.1 SH7206's Internal RAM

The SH7206 contains an internal 128-Kbyte RAM.

2.3.2 Flash Memory M5M29KT331AVP (included as standard equipment)

The M3A-HS60 includes the Flash memory shown in Table2.3.1 as standard equipment. The memory can be used as
the storage in which to save the user program. The Flash memory to boot is fixed to 16-bit mode of external bus and

operates with a single 3.3 V power supply voltage. The write-protect of Flash memory can be enabled or disabled by
using a DIP switch.

Figure2.3.1 shows a block diagram of Flash memory.

Table2.3.2 lists bus state controller settings (write/read) for operation with the SH7206 bus clock at 66.67MHz.

Table2.3.1 Outline of the Flash Memory

Part Number Bus Size Capacity Access Time
M5M29KT331AVP 16-bit mode 4 Mbytes(16 bits x 2 Mword x 1pc.) 70ns
M5M29KT331AVP
SH7206 (2 M Word x16 bit)
A21 $ A20
77 2
A20-A1 4 i A19-A0
1%
D15-D0O 7 DQ15-DQO
3.3V—OBYTE#
RD# p Jd OE#
WEO# D JQWE#
CSO0# D J CE#
RES# [ >———(RP#
NC—— RY/BY#
3.3V

——————— g WP#

Figure2.3.1 Block Diagram of Flash Memory
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Functional Overview
2.3.2 Flash Memory M5M29KT331AVP (included as standard equipment)

Table2.3.2 Examples for Bus State Controller Settings (Flash Memory Write/Read)

User Area Applicable Device

Bus State Controller Settings

CSo M5M29KT331AVP

CSO0 Space Bus Control Register : CSOBCR
Initial value : H'36DB 0600(when MD2= H and MDO=L)
Recommended set value : H'1000 0400
« Specify idle state in write to read and write to write intervals
IWWI[2:0] = B'001: 1 idle cycles inserted
* Specify data bus
BSZ[1:0] = B'10 : 16-bit bus width
CSO0 Space Wait Control Register (CSOWCR)
Initial value: H'0000 0500
Recommended set value : H'0000 OAC1
» Address, CS0# assert -> RD#, WEN# assert delay cycle
SWI[1:0] =B'01: 1.5 cycles
* Specify access wait cycles
WRJ[3:0] = B'0110 : 5 cycles
» RD#, WENn# negate -> Address, CSO negate delay cycle
HWI[1:0] = B'01: 1.5 cycles

<Write and Read Timing>

write: [ ad

Write
Th T1 | Twl | Tw2 | Tw3 | Tw4 | Tw5s Tw3 | Twd | Tws | T2 Tf |Tawl| Th T1 | Twl | Tw2  Tw3 | Tw4 | Tws | T2 Tf
ckio M/ S\ S\ M\ N\ AVYAVAVAVAVAYAS
twe tAD1 tAD1
tAD1 | Mol 4 tRC |
A21-AL
1 T
‘ ‘ tCSD1 tCSD1
—»{tcSD1 Y tcSD1 M tCSD1 —»{tCsD:
Cso#
» tRSD » tRSD
RD#
tWED1 tWED1 tWED1 {tWED1 ‘
tWPH tOEH |
»‘ros WP- tAH tWP- tCH
] AS -»CH tAS tAH
WEO# [
ta(OE)—»|
f D W twDH1 | tD L twDH1 ta(AD) tRDH1
—4;WDQ1 >DH }—b“tWDD‘l \ tDH ‘ ta(CE1) tRDS1—> {DF(OE)
D15-D0 — DATA DATA | | DATA

Figure2.3.2 Flash Memory Read and Write Access Timing
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2

Functional Overview
2.3.3 External SDRAM

2.3.3 External SDRAM

The M3A-HS60 includes two pcs. of 16-Mbyte SDRAM (for an external SDRAM) as standard equipment.

The SH7206's internal bus state controller can be used to control the SDRAM.

Note that the SDRAM can be switched between 32-bit bus access and 16-bit bus access. (For 16-bit bus access, only
one pc. of 16-Mbyte SDRAM can be used.)
Table2.3.3 lists SDRAM specifications used in M3A-HS60. Figure2.3.3 shows a block diagram of SDRAM.

Table2.3.3 SDRAM Specifications Used in M3A-HS60

Specification

Content

Part number

EDS1216AATA-75E

Configuration 16 Mbytes (16-bit bus width) x 2pcs.
Capacity 32 Mbytes

Access time 5.4ns

CAS latency 2 (At 66MHz bus clock)

Refresh interval 4,096 refresh cycles every 64ms
Row address Al1- AO

Column address A8 - AO

Number of banks

4-bank operation controlled by BAO and BA1

SDRAM

SH7206

14

bus size setting

SDRAM_SZ

3.3V

SDRAM_SZ=Low:16-bit access using SDRAMx1
SDRAM_SZ=High:32-bit access using SDRAMx2

32-hit Access

A15-1

EDS1216AATA
(8Mx16 bits)

14

A[13:2], A15-14
— 1

CS3#

DQMUU

MA11-0,BA1-0

%ﬁcﬁ%

Cs#  DQ15-DQO

DQMUL

DQMU

DQML
CLK

CKIO

CKE

CKE
RD/WR#

WE#

J C

RAS#

RASL#
CASL#

CAS#

DQMLU
DQMLL

16-bit Access
( A[12:1], A14-13
[

10E#

g
20E#

L JgcCs#

EDS1216AATA
(8Mx16 bits)

141 \a11-0,8A1-0
DQ15-DQO

DQMU
DQML

CLK

CKE

RAS#

CAS#

16
——— > SH72060 D31-D16

16
———> SH72060 D15-DO

Figure2.3.3 Block Diagram of External SDRAM
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2 Functional Overview
2.3.3 External SDRAM

Table2.3.4 lists bus state controller settings for operation with the SH7206 Bus clock at 66.67MHz.

Table2.3.4 Examples for Bus State Controller Settings (SDRAM Read/ Write)
User Area Application Device Bus State Controller Settings

CS3 EDS1216AATA-75E CS3 Space Bus Control Register (CS3BCR)

Initial value: H'36DB 0600

Recommended set value: H'0000 4400 (for 16-bit bus) or H'0000 4600
(for 32-bit bus)

* Specify memory
TYPE[2:0] B'100; SDRAM
* Specify data bus
BSZ[1:0] = B'10; 16-bit bus width
BSZ[1:0] = B'11; 32-bit bus width
CS3 Space Wait Control Register (CS3WCR)
Initial value: H'0000 0500, Recommended set value: H'0000 2892
* Precharge completion wait cycles
WTRP[1:0] = B'01; 1 cycles
* Wait cycles between ACTV command -> READ(A)/WRITE(A)command
WTRCD[1:0] = B'10; 2 cycles
» Area 3 CAS latency
A3CL[1:0] = B'01; 2 cycles
 Precharge start wait cycles
TRWL[1:0] = B'10; 2 cycles
« Idle cycles between REF command/self-refresh deactivation
-> ACTV/REF/MRS command
WTRC[1:0] = B'10; 5 cycles
SDRAM Control Register (SDCR)
Initial value: H'0000 0000, Recommended set value: H'0000 0809
* Refresh control
RFSH = B'1; Refresh enabled
* Refresh control
RMODE = B'0; Auto refresh
* Bank active mode
BACTV = 0; Auto precharge mode
* Area 3 row address bits
A3ROWI1:0] = B'01; 12 hits
* Area 3 column address bits
A3COL[1:0] = B'01; 9 bits
Refresh Timer Control/Status Register (RTCSR)
Initial value: H'0000 0000, Recommended set value: H'A55A 0010
* Clock select
CKS[2:0] = B'010; B-¢/16
* Refresh times
RRC[2:0] = B'000; 1 time
Refresh Time Constant Register (RTCOR)

Initial value: H'0000 0000, Recommended set value: H'A55A 0041
* The following shows refresh request intervals in cases when clock
select is set to B- ¢/16.

1 cycle: 240ns (66MHz/16 = 4.125MHz)
Refresh request intervals for the SDRAM: every 15.625us
15.625us/240ns = 64 (0x41) cycles per refresh
AC Characteristics Switching Register (ACSWR)
Initial value: H'0000 0000, Recommended set value: H'0000 0009
* AC Characteristics Switch
ACOSWI[3:0] = B'1001; Switches characteristics and extends the
delay time
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2 Functional Overview
2.3.3 External SDRAM

ﬁDRAM SINGLE REA| | SDRAM SINGLE WRITE |
| {RC | tRC |
tRA tRP- tRA tRP
RCD tDPL
DAL
ACT READA ACT WRITEA ACT
Tr Trwl Trw2 Tel Tew Td1 Tde Tap Tr Trwl Trw2 Tel Trwll Trwl2 Tap Tr
(I N L N (N N (R N (R N S N S N (U (U S D (R N (R N S N
CKE
sl fetsi
i [etH HetHl
tcsD1 tCsD1 tCSD1 tCSD1
csa#
tRASD1
» tH|
tsl tRASDL
tRASD1 ——>{tRASD1
RASL#
P [tHI
-+ [®tSI
{tCASD1 {CASD1
(CASD1 »tCASDL
CASL#
tRWD1
»tRWD1
RD/WR#
——{tbQMD1 ——»{tDQMD1 | ——»{tDQMD1 ——{tbQMD1
DQMUU-LL
tAD1-% [—AD1-»] [ —tAD1-» tAD1-| [—AD1-¥ [—tAD1-]
A11-A2(A9-A0)
tAD1-% ‘ ‘ ‘»{AD]:DMLADl AD1-% ‘ ‘ L»molﬁ}a-{mm
A12(A10/AP)
tAD1-% ‘ ‘ L»tADlﬂi-{ tAD1 tAD1-| ‘ ‘ L»tADlﬁ tAD1
A15,A14(BA1,0)
tRDS2 M jetHl
tRDH2 » s
1Lz toH twDD2
tAC tOHZ ¥ twDH2
DO-31 | Data i {
Figure2.3.4 Typical SDRAM Single Read/Write Timing
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2

Functional Overview

2.4 Serial Port Interface

2.4 Serial Port Interface

The SH7206 included in the M3A-HS60 contains a UART module. As for the M3A-HS60, SCIF channel 0 is connected

to serial port connector.

Figure2.4.1 shows a block diagram of serial port interface in the M3A-HS60.

SH7206

RXDO
TXDO

RS-232C
driver

<b

Serial port
connector

i

DCD#
RxD
TxD
DTR#

~— GND

DSR#
RTS#
CTS#
RI#

Figure2.4.1 Block Diagram of Serial Port Interface
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2

Functional Overview

2.51/0 Ports

2.5 1/0 Ports

As for the M3A-HS60, the SH7206's I/O ports are connected to the extension bus connector of the M3A-HS60 board.

Some |I/O ports are connected to DIP switches and LEDs of the M3A-HS60 board. Users are free to use these ports.
Figure2.5.1 shows a block diagram of SH7206 1/O ports.
Table2.5.1 shows the functions of SH7206 I/O ports.

3.3V

LED8 LED7
GREEN | GREEN | GREEN

LEDG

LEDS LED4

LEDS LED2

GREEN | GREEN | GREEN | GREEN

SH7206

DIP Switc

PE1
PE2
PES8
PE10

PE11
PE14
PE15

PA18
PA19
PA24
PA25

Figure2.5.1 Block Diagram of SH7206 1/O Ports
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Functional Overview

2.51/0 Ports
Table2.5.1 Functions of SH7206 1/0 Ports
SH7206 Port Name Connection in the M3A-HS60
PAO-PA1 Serial port connector.
PA2 Extension connector, SDRAM_SZ signal input.
PA3,PAG,PA11,PAL7, Extension connector.
PA20,PA21
PA4-PA5 Flash memory and extension connector.
PA7-PA9,PA13,PA22,PA23 SDRAM and extension connector.
PA12 Flash memory, SDRAM and extension connector.
PA13 SDRAM and extension connector.
PA18 SW1-1 and extension connector.
PA19 SW1-2 and extension connector.
PA24 SW1-3 and extension connector.
PA25 SW1-4 and extension connector.
PB2,PB3 Extension connector.
PB4,PB5 SDRAM and extension connector.
PB9 Flash memory and extension connector.
PCO Extension connector.
PC1 Flash memory, SDRAM and extension connector.
PD8-PD15 Flash memory, SDRAM and extension connector.
PD16-PD31 SDRAM (when 32-bit bus selected) and extension connector.
PE1 LED2 and extension connector.
PE2 LED3 and extension connector.
PE7,PE9,PE12,PE13,PE16 Extension connector.
PES8 LED4 and extension connector.
PE10 LED5 and extension connector.
PE11 LEDG6 and extension connector.
PE14 LED7 and extension connector.
PE15 LEDS8 and extension connector.
PFO-7 Extension connector.
Rev.1.00 June 1,2005 2-11
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2

Functional Overview
2.6 Power Supply Circuit

2.6 Power Supply Circuit

The M3A-HS60 accepts a 5V power supply as its input, and generates 3.3V and 1.25V by using a regulator.

The regulator used here is an output voltage variable type, so that any desired voltage can be generated by changing

the resistance value.

Figure2.6.1 shows a block diagram of power supply circuit in the M3A-HS60.

SW1

Elo
@)

Extension connector

Extension connector

Flash
SDRAM
memory External
1 3 power supply J3
Josve | 4 %
3.3V O D
JP1
2
SH7206
2
External
JP2 3 power supply J5
5V -> O
. 1.25V 1

Figure2.6.1 Block Diagram of Power Supply Circuit
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2 Functional Overview
2.7 Clock Module

2.7 Clock Module

The clock module in the M3A-HS60 consists of the following two blocks:

« Output from a oscillator connected to EXTAL of the SH7206

» Ceramic resonator connected to EXTAL and XTAL

The M3A-HS60 has a 16.67MHz oscillator connected. Furthermore, the bus clock output from the SH7206 is connected
to the SDRAM via a damping resistor. To connect an extension board to the extension connector, we recommend

including a clock buffer that contains a PLL to ensure that the board will be supplied with a stable clock signal.
Figure2.7.1 shows a block diagram of clock module.

R14

Clock Buffer
Oscillator SH7206 T

R18
CLK EXTAL CKIO

R82 — XTAL *2

CY2305SC-1H(Cypress)

Not mounted f%V\/\/—D EXCLK(Extension connector)

Ceramic
Resonator

; ' +—"\ \\——{ > CLKIH(SDRAM upper bytes)

—A\—> CLKIL(SDRAM lower bytes)

| *1
Not mounted I CSTCE-G16M67(Murata)

*1:To mount ceramic resonator, remove the resistor 18
*2:To mount a clock buffer, remove the resistor 14

" :Not mounted parts

Figure2.7.1 Block Diagram of Clock Module
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2 Functional Overview
2.8 Reset Module

2.8 Reset Module

This module controls the reset signals connected to both the SH7206 and Flash memory mounted in the M3A-HS60.
Figure2.8.1 shows a block diagram of the reset module in M3A-HSG60.

H-UDI connector

O|RES#

ResetlIC output delay time,td=0.34 x Cd(pF)usec = 34ms
Flash memory

ResetlC output detection voltage,Vs = 1.25 x (M) =2.5V
Rb ————(RP#

Extension connector

3.3V [ RESET#
3.3V

Reset IC
SH7206
Ra = 10KW  \1519578FP

*
nput  Output RES#
Rb 10KW Delay (:apacnanceT&A/v‘C‘>
Cd ; 0.1uF F

Reset switch
SW 2
Figure2.8.1 Block Diagram of Reset Module

Open-collector output

2.9 Interrupt Switches

As for the M3A-HS60, both the SH7206's NMI interrupt pin and MRES pin have a push switch connected. MRES switch
can be used for controlling manual reset for SH7206. When manual reset is done, the internal condition of CPU will be

formatted, but each register of on-chip peripheral module.
Figure2.9.1 shows a block diagram of interrupt switches.

3.3v
SH7206
: NMI#
SW5 é i ; .
NMI switch
3.3V
; MRESH#/PE13
SW6 é i
MRES switch
Figure2.9.1 Block Diagram of Interrupt Switches
Rev.1.00 June 1,2005 2-14

RENESAS
REJ11J0002-0100Z



2 Functional Overview
2.10 E10A-USB

2.10 E10A-USB Interface

As for the M3A-HS60, a 36-pin H-UDI connector to connect it with the EL0A-USB is mounted.
Figure2.10.1 shows a block diagram of the E10A-USB interface.

3.3V 3.3V
-
H-UDI connector
(36-pin type) SH7206
—i GND AUDCK | * AUDCK
-2 GND AUDATAO |-3 AUDATAO
L 81 aND AUDATAL | 2 AUDATAL
Tg GND AUDATA2 ; AUDATA2
15 |GND AUDATA3 AUDATA3
1, |enD AUDSYNC# [ AUDSYNC#
o {oND N.C. %
15| GND N.C. ==
50| GND TCK g TCK
5| GND ™S | ™S
2| GND) TRST# TRST#
6| GND DI ;g oI
g | CND TDO |- TDO
o | GND ASEBRKAK#ASEBRKi: ASEBRKAK#/ASEBRK#
21 GND uvece |22
32 31
34| GND RES# 02—
a6 GND GND [ o 7i ASEMD#
22 GND N.C. —|RES#
77
Reset signal &
Figure2.10.1 Block Diagram of the E10A-USB Interface
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2 Functional Overview
2.10 E10A-USB

This is a blank page
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Operational Specifications
3 3.1 M3A-HS60 Connectors Outline

3.1 M3A-HS60 Connectors Outline

Figure3.1.1 shows the M3A-HS60 connectors assignments.

<Top view of the component side>

-

( o o’'0’e’e’e’'e’e’¢'¢é'é'¢'d'd'¢'¢’¢'¢’e ] [ofF gy =
ooooﬁooooooooo B J4
1
E- e R P 1LI.
[H Hlem 10000000000
«— 1
'Y
)
)
')
...m e
00 F
')
')
J7,J8 ::
F“'!'!'HQ o
- SH7206 El - 1
- S22/ GND@;EF l
R15 [EE],
SH7206 CRPUY [BOLA
100 YY)
000N eO0O T DKI0aT- A gz
RENCSAS 4 e
09000000000000000000 N J3,J5
\ 9 1 1315 1719 21 2325 27 29 31 33 35 37 39

<Top view of the solder side>

J12
" DK30477-A EH
MADE IN JAPAN oo
— X
J13 o0
X
o0 <+“— J6
<0 0
oo
A oo
AVREF 5L VD @@cm Ec:; ::
TE6  CE5 RMZ- - QE]E]Q g P32 P
11 SuypeAl] [RISE emglne : :
RAS [ ] - P30 2
T 52
i ——
2 @ _ cP12 25
o : = Mm ﬁ@@l -
O "W s 5
2 oms PEP “EEpEE *E)%)“
O: m] @NES@E xg ﬁ
o SH7206 CPU BOARD @ S -
e = @, o
PS /s EE 23 4lll’
E]E’]MU’EMT ol ' el J9
(UBSERVE PRECAUTIONS 2 2g
ot ol bl HH e
BBB 1lEvnt:?Es1 10
i @ 0° Y0 @4 —J10
Q H 12V 3.3V

1

Figure3.1.1 M3A-HS60 Connector Assignment
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3

Operational Specifications
3.1.1 H-UDI Connector (J1)

3.1.1 H-UDI Connector (J1)

The M3A-HS60 includes an H-UDI (J1) connector for connection to the E10A-USB emulator.

Figure3.1.2 shows a pin arrangement of the H-UDI connector.

35 = DD DD DD DD D DD =1
® ®
APUADIADIAPIADIADIADIADIADIGDIADIAD
Board edge = = = Top view of the
| JU‘ ‘HL@ ! Component side
: 3 ;
B ——

Figure3.1.2 Pin Arrangements of the H-UDI Connector

Table3.1.1 lists pin assignments of H-UDI connector.

Table3.1.1 Pin Assignments of H-UDI Connector (J1)

Pin Signal Name Pin Signal Name
1 AUDCK(PEQ) 19 TMS

2 GND 20 GND

3 AUDATAO(PES) 21 | TRST#

4 GND 22 | GND

5 AUDATAL(PES) 23 TDI

6 GND 24 GND

7 AUDATA2(PE4) 25 TDO

8 GND 26 | GND

9 AUDATA3(PE3) 27 ASEBRKAK#/ASEBRK#
10 GND 28 GND

1 AUDSYNC#(PA16) 29 +3.3V

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
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Operational Specifications
3.1.2 Serial Port Connector (J2)

3.1.2 Serial Port Connector (J2)

The M3A-HS60 includes a serial port connector for serial communication (J2).

Figure3.1.3 shows a pin assignment of serial port connector.

5 1
9 6
 —
Board edge
| 72 |
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9 0000 6
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UUUUUIY

Top view of the
Component side

Figure3.1.3 Pin Arrangement of Serial Port Connector (J2)

Table3.1.2 lists pin assignments of serial port connector.

Table3.1.2 Pin Assignments of Serial Port Connector (J2)

Pin Signal Name Pin Signal Name

1 NC 6 DSR#

2 RXD(PAO/RxDO) 7 RTS#

3 TXD(PAL1/TXDO) 8 CTS#

4 DTR# 9 NC

5 GND

Pins 4-8 are loopback-connected.
Rev.1.00 June 1,2005 3-4
RENESAS

REJ11J0002-0100Z



3

Operational Specifications
3.1.3 External Power Supply Connectors(J3 and J5)

3.1.3 External Power Supply Connectors(J3 and J5)

The M3A-HS60 has the through-hole for two external power supply connectors (J3 for 3.3 V and J5 for 1.25 V) for the

SH7206.
Figure3.1.4 shows a pin assignment of external power supply connectors.

J5 Top view of the
@ e Component side
12 Board edge

Figure3.1.4 Pin Arrangement of External Power Supply Connectors (J3 and J5)

Table3.1.3, and Table3.1.4 list pin assignments of external power supply connectors.

Table3.1.3 Pin Assignments of External Power Supply Connector (J3)

Pin Signal Name Pin Signal Name
1 |+3.3V 2 | GND
Table3.1.4 Pin Assignments of External Power Supply Connector (J5)
Pin Signal Name Pin Signal Name
1 | +1.25V 2 | GND
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3.1.4 Power Supply Connector (J4)

3.1.4 Power Supply Connector (J4)

The M3A-HS60 includes a power supply connector for the board itself.

Figure3.1.5 shows a pin assignment of power supply connector.

Board edge
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Figure3.1.5 Pin Arrangement of Power Supply Connector (J4)

Table3.1.5 lists pin assignments of power supply connector for the M3A-HS60.

Table3.1.5 Pin Assignments of Power Supply Connector (J4)

Pin Signal Name Pin Signal Name
1 +5V 2 GND
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3.1.5 User I/O Connectors (J6-J8)

3.1.5 User I/O Connectors (J6-J8)

The through-hole for the extension connector pin connecting the pins of the on-chip peripheral functions (such as MTU2

and AD), which is suitable for the motor control of SH7206, is mounted on M3A-HS60.
Figure3.1.6 shows a pin arrangement of extension connector.

Note: The J6 connects the pins multiplexed to data bus (D31-D16) of SH7206. Therefore, the data bus D31-D16
becomes unusable when the J6 is used. Please set the SDRAM bus width to 16-bit wide (D15-D0) when the J6 is being

used.
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Figure3.1.6 Pin Assignment of Extension Connectors (J6-J8)

Table3.1.6 and Table3.1.7 list pin assignments of the extension connectors.

Table3.1.6 Pin Assignments of Extension Connector (J6)

Pin Signal Name Pin Signal Name

1 +5V 2 GND

3 NC (AN3/PF3 when R66 is mounted) 4 D27/DACK1/TIOC4AS/PD27

5 D26/DACKO/TIOC4BS/PD26 D25/DREQ1/TIOC4CS/PD25

7 SCK3/TIOC3B/RTS3#/PE9 8 TXD3/TIOC4A/PE12

9 MRES#/TIOC4B/PE13 10 RXD3/TIOC3D/CTS3#/PE11

1 DACK1/CKE/TIOC4D/IRQOUT#/PE15 12 WE3#/ICIOWR#AH#/DACKO/TIOC4C/PE14
13 D20/IRQ4/TIC5WS/PD20 14 D21/IRQ5/TIC5VS/PD21

15 D22/IRQ6/TIC5US/AUDCK/PD22 16 D19/IRQ3/POE7#/AUDATA3/PD19
17 AN2/PF2 18 AN3/PF3

19 AN4/PF4 20 NC (AN4/PF4 when R67 is mounted)
21 D28/CS2#/TIOC3DS/PD28 22 D29/CS3#/TIOC3BS/PD29

23 D30/TIOC3CS/IRQOUT#/PD30 24 D31/TIOC3AS/ADTRG#/PD31

25 ANO/PFO 26 AN1/PF1
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3.1.5 User I/O Connectors (J6-J8)

Table3.1.7 Pin Assignments of Extension Connectors (J7 and J8)

J7 J8
Pin Signal Name Pin Signal Name
1 D16/IRQO/POE4#/AUDATAO/PD16 1 ANS/PF5
2 D17/IRQ1/POE5#/AUDATA1/PD17 2 AN6/DAO/PF6G
3 D18/IRQ2/POE6#/AUDATA2/PD18 3 AN7/DA1/PE7
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3.1.5 User I/O Connectors (J6-J8)

3.1.6_Extension Connectors (J9-J13)

The M3A-HS60 has the trough-hole for extension bus connectors to which the 1/O pins of the SH7206 are connected.
MIL Standard connectors can be mounted to J9-J13, and it is available for the connection to extension boards, or
monitoring the SH7206 bus signals. The bus signals of SH7206 are connected with J10 (J12) of the terminal connector
via J9 (J13).

J9 and J13 are connected to the terminal connector J10 (J12) via J9 (J13). J9 and J13 are mounted for the monitoring
signals by the measuring instrument. When the extension boards are made, J10 and J12 of the terminal connector are

recommended to be used to prevent the waveform distortion because of the reflection of the signal.
Figure3.1.7 shows a pin assignment of extension bus connector.
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Board edge
J10
Figure3.1.7 Pin Assignment of Extension Connectors (J9-J13)
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3.1.5 User I/O Connectors (J6-J8)

Table 3.1.8 to 3.1.12 list pin assignments of extension connector.

Table3.1.8 Pin Assignment of Extension connector(J9)

Pin Signal name Pin Signal name
1 NC 2 NC
3 EXCLK 4 A9
5 A8 6 A7
7 A6 8 A5
9 A4 10 A3
11 A2 12 AL/PC1
13 | Ao/Pco 14 CSo#
15 CS1#/POE5/PA11L 16 CS2#/TCLKA/PAG
17 RASU#/PINT4/CS4#/PA20 18 CASU#/PINT5/CS5#/CELA#TIC5U/PA21
19 RESET# 20 GND

Table3.1.9 Pin Assignment of Extension connector(J10)

Pin Signal name Pin Signal name
1 +3.3V 2 +3.3V
3 WDTOVF# 4 A25/DREQO/IRQO/SCKO/PA2
5 A24/RXD1/PA3 6 A23/TXD1/PA4
7 A22/DREQ1/IRQ1/SCK1/PA5 8 A21/IRQ7/ADTRGH#/POES#/PB9
9 A20 10 A19
11 A18 12 AL7
13 |A16 14 A15
15 A4 16 A13
17 A12 18 A1l
19 A10 20 GND
21 NC 22 NC
23 EXCLK 24 A9
25 | a8 26 A7
27 | a6 28 AS
29 | a4 30 A3
31 | A2 32 AL/PC1
33 | Ao/PCO 34 CSo#
35 CS1#/POE5/PALL 36 CS2#/TCLKA/PAG
37 RASU#/PINT4/CS4#/PA20 38 CASU#/PINT5/CS5#/CE1A#/TIC5U/PA21
39 RESET# 40 GND
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3.1.5 User I/O Connectors (J6-J8)

Table3.1.10 Pin Assignments of Extension Connector(J13)

Pin Signal Name Pin Signal Name
1 NC 2 NC

3 RD# 4 D15/TIOC4DS/PD15

5 D14/TIOC4CS/PD14 6 D13/TIOC4BS/PD13

7 D12/TIOC4AS/PD12 8 D11/TIOC3DS/PD11

9 D10/TIOC3CS/PD10 10 D9/TIOC3BS/PDY

11 D8/TIOC3AS/PDS 12 D7

13 D6 14 D5

15 Da 16 D3

17 D2 18 D1

19 DO 20 GND

Table3.1.11 Pin Assignments of Extension Connector (J12)

Pin Signal Name Pin Signal Name
1 +5V 2 +5V

3 WAIT#/DACK2/PAL7 4 D31/TIOC3AS/ADTRG#/PD31
5 D30/TIOC3CS/IRQOUT#/PD30 6 D29/CS3#/TIOC3BS/PD29

7 D28/CS2#/TIOC3DS/PD28 8 D27/DACKL/TIOC4AS/PD27

9 D26/DACKO/TIOC4BS/PD26 10 D25/DREQ1/TIOCACS/PD25
11 D24/DREQO/TIOC4DS/PD24 12 D23/IRQ7/AUDSYNC#/PD23
13 D22/IRQ6/TIC5US/AUDCK/PD22 14 D21/IRQ5/TIC5VS/PD21

15 D20/IRQ4/TIC5WS/PD20 16 D19/IRQ3/POE7#/AUDATA3/PD19
17 D18/IRQ2/POE6#/AUDATA2/PD18 18 D17/IRQ1/POE5#/AUDATAL/PD17
19 D16/IRQO/POE4#/AUDATAO/PD16 20 GND

21 TENDO/TIOCOB/PE1 22 DREQL/TIOCOC/PE2

23 RD# 24 D15/TIOC4DS/PD15

25 D14/TIOCACS/PD14 26 D13/TIOC4BS/PD13

27 D12/TIOC4AS/PD12 28 D11/TIOC3DS/PD11

29 D10/TIOC3CS/PD10 30 DY/TIOC3BS/PDY

31 D8/TIOC3AS/PD8 32 D7

33 D6 34 D5

35 D4 36 D3

37 D2 38 D1

39 DO 40 GND
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3.1.5 User I/O Connectors (J6-J8)

Table3.1.12  Pin Assignment of Extension connector (J11)

Pin Signal Name Pin Signal Name
1 IRQ1/POE1#/SDA/PB3 2 IRQO/POEO#/SCL/PB2
3 CS3#/TCLKB/PA7 4 RD_WR#/IRQ2/TCLKC/PA8
5 WEO#/DQMLL#/POEG#/PA12 6 WE1#/WE#/DQMLU#/POET#/PA13
7 WE2#/ICIORD#/DQMUL#/TIC5V/PA22 8 WE3#/ICIOWR#/AH#/DQMUU#/TIC5W/PA23
9 FRAME#/CKE/TCLKD/IRQ3/PA9 10 RASL#/IRQ2/POE2#/PB4
11 | CASL#/IRQ3/POE3#/PB5 12 CS8#/PE16
13 | SCK2/TIOC3A/PES 14 TXD2/TIOC3C/PE10
15 | BS#/RXD2/TIOC2B/UBCTRGH/PE7 16 CE2A#/DREQ3/PINT6/PA24
17 | CE2B#/DACK3/PINT7/POES#/IPA25 18 BREQ#/TENDO/PINT2/PA18
19 | BACK#/TEND1/PINT3/PAL9 20 GND
Rev.1.00 June 1,2005 3-12
RENESAS

REJ11J0002-0100Z



Operational Specifications
3 3.2 Outline of Switches and LEDs

3.2 Outline of Switches and LEDs

The M3A-HS60 includes switches and LEDs as its operational components.
Figure3.2.1 shows the M3A-HS60 Operational Component Assignment.
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Figure3.2.1 M3A-HS60 Operational Component Assignment
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3 Operational Specifications
3.2.1 Power Supply Select Jumpers (JP1 and JP2)

3.2.1 Power Supply Select Jumpers (JP1 and JP2)

The SH7206 uses 3.3V and 1.25V power supply voltages. The JP1 and JP2 allow the sources for the SH7206
power supply voltages (3.3V and 1.25V) to be selected.
Figure3.2.2 shows the SH7206 Power Supply Voltage Select Jumpers Assignment (JP1 and JP2).
Table3.2.1 and Table3.2.2 list jumper settings for selecting SH7206 power supply voltage.
: Initial Setting

Board edge

3
JP2 |E|2 1.2V
1 PWRSEL | |Top view of the

component side
3
IP1 |E| 3.3V

2 PWRSEL

Figure3.2.2 SH7206 Power Supply Voltage Select Jumper Assignment (JP1 and JP2)

Table3.2.1 Jumper Settings for Selecting SH7206 Power Supply Voltage (JP1)

Jumper Setting Function
JP1 1-2 3.3V fixed power supply voltage (supplied from regulator)
3.3V PWRSEL 2-3 External power supply voltage (supplied from J3)

Table3.2.2 Jumper Settings for Selecting SH7206 Power Supply Voltage (JP2)

Jumper Setting Function
JP2. 1-2 1.25 V fixed power supply voltage (supplied from regulator)
1.2V PWRSEL 2-3 External power supply voltage (supplied from J5)

Note: Do not change jumper settings while the M3A-HS60 is being operated. Be sure to turn off the power of the

M3A-HS60 before changing jumper settings for all the time.
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3 3.2.2 Switch and LED Functions

3.2.2 Switch and LED Functions

The M3A-HS60 includes six switches and eight LEDs.
Figure3.2.3 shows the M3A-HS60 Switch and LED Pin Assignment.
Table3.2.3 lists the switches mounted on M3A-HS60.
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Figure3.2.3 M3A-HS60 Switch and LED Pin Assignment
Table3.2.3 Switches Mounted on M3A-HS60
No. Function Remarks

SW1i System power on/off switch -

SW2 System reset input switch Refer to section 2.8 for details
SW3 User DIP switch (4-pole) PA18, PA19, PA24, and PA25 are pull-upped.
SW3-1 OFF:PA18=H,0ON:PA18=L Refer to section 2.5 for details

SW3-2 OFF:PA19=H,ON:PA19=L
SW3-3 OFF:PA24=H,0ON:PA24=L
SW3-4 OFF:PA25=H,ON:PA25=L

Sw4 System setup DIP switch (5-pole) Refer to Table 3.2.4 for function lists
SW5 | NMI interrupt switch Refer to section 2.9 for details
SW6 | Manual reset switch™* Refer to section 2.9 for details

*1Although an internal state of CPU is initialized in manual reset, each register of the on-chip peripheral module is

not initialized
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3 3.2.2 Switch and LED Functions

Table3.2.4 lists the functions of the switch SW4.

> Initial Setting
Table3.2.4 Functions of the Switch SW4
No. Setting Function
Sw4-1" OFF SDRAM_SZ=H (32-bit access) Sets SDRAM bus width
SDRAM_SZ ON SDRAM_SZ=L (16-bit access)
SW4-2 OFF MD_CLK?2 pin state “H” (Disable setting)
- Sets clock mode
MD_CLK2 ON MD_CLK?2 pin state “L”" (clock mode 2)
SW4-3 OFF Disable setting
Reserved ON This setting should always be "ON" Reserved
SW4-4 OFF Disable setting (Disable setting)
Reserved ON This setting should always be "ON"
SW4-5 OFF Releases write protect for the flash memory(WPO# pin state “H”)
FLASH _WP# ON Write protects the flash memory(WPO0# pin state “L")

" When using the J6 connector, make sure the SDRAM bus width is set to 16-bit access (SW4-1 OFF).

Table3.2.5 lists the functions of the LEDs mounted in M3A-HS60.

Table3.2.5 Functions of the LEDs Mounted in M3A-HS60

No. Color Functions/Remarks
LED1 Red Power-on LED (LED1 lights when 3.3 V power is supplied)
LED?2 Green Open to the user (LED2 lights when PE1 outputs "L")
LED3 Green Open to the user (LED3 lights when PE2 outputs "L")
LED4 Green Open to the user (LED4 lights when PES8 outputs "L")
LED5 Green Open to the user (LED5 lights when PE10 outputs "L")
LED6 Green Open to the user (LEDS6 lights when PE11 outputs "L")
LED7 Green Open to the user (LED7 lights when PE14 outputs "L")
LEDS8 Green Open to the user (LEDS lights when PE15 outputs "L")
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3.3 Outline Dimensions of M3A-HS60

Figure3.3.1 shows the outline dimensions of M3A-HS60. Connectors can be mounted on J6-J13 so that it is easy to

connect extension boards.
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Figure3.3.1 Outline Dimensions of M3A-HS60
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| _ o - [5,6] TENDO/TIOCOB/PE1 TENDO/TIOCOB/PE1 D2 7 VV
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@ | [56] _BREQITENDOPINT2PA1S BREQITENDO/PINT2/PA18 —ox r
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| avce 2 | [s][s] Mgggﬁ?ggg DACK1/CKE/TIOC4D/_IRQOUT/PE15 *—L—AW—
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X e Raaroie /PD19 EEERERERREREE EEERERRE cPa cps cpe cp7 cpe cpo CP10 Z=CP11 = CP12
48 IRaPD20 Q4/PD20 20F 20F 20F 20F 20F 20F 20F 20F OApF
[46] IRQ5/PD21 dnihal
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3VCC
[46] TIOC4CS Tocies °
[46] TIOC4BS o
L [46] TIOC4AS _L _L _L _L _L _L _L _L _L _L
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[2.3.6] D[0:31]
vee
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N 25 A0 D25
24 8 AAA, 9 D24
3yce Noa
— 34 00 | R35
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Ald 181 ona 284 [ SAT —SAL 3t = par (-2
I SA6 a0l
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NC (38—
[26] _WE1/_DQMLU = 09 Dawty 291 pamy
2,36] “WEO/ DQMLL DaML -
(2:36) WEoL . Decoupling Caps
CKE
cP2s &
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H-UDI

INTERFACE

e age Ao SERIAL CONNECTOR(COM)
U9
SR8 <R3 c1+ Vi UART connector
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OAYF. c2
avce 8;, V- 0.ApF 2 avece
c4
a c3 0AyF >
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uvce ne HE—x Cc2- DTR# 7H Y +
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@ AUDCK 1 Aubck NC X T’ %124 riout RIIN [H2— o —w 3732 E%F
[ AUDATAO 2 AUDATAD @ ™0 [ TIN Ti0UT RTSH 71° i i
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2] _AUDSYNC g aupsyne 6D 18 /77 Decoupling Caps
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@ S 19 Tvs oo e 47KQ
2 _TRST g TRsT GNo (&
[ oI GND
2] ToO 00 GND [22 > _ASEMD [2]
[2] _ASEBRAK/_ASEBRK 1| ASEBRAK GND 22
RES GND
NI
3R oo [ 5V TO 3.3V LINEAR REGULATOR 3.3V EXTERNAL POWER LED 3.3VCC
3 GND
ono (33
gmg 36 3VCC_EX 3vee
777
IO 77 1-2 Power On
2-3 Power Off
CE3 R46
Power On Reset Power vee FLI-. avee 10F 5300
= Vout = 3.302V
3vce LED1
T 4 Switch N, oour BR1102W
S2BXH-A H RED
E Ra Eg RaT 3VCC_EX 3VCC 3VCC_CPU
L e L o MS-12AAH1 + cea - - JP1
< < =~ + + CES5
Ra < foke 3 47k Power 10F ’ - 224F - 22uF !
utt ueB usc Connector .
3 RESET [2,36 ; Rb $ rst HW-3p
. 4 Ne - zeal 1ADJ = 25pA 3 te00
Pecoupling Caps %
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Rb £ Rs2 w2 2-3 External 3.3V
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SWITCH Vs = 2.5V[1.25*((Ra+Rb)/Rb)]
VOUT = VREF * (1 + Rb/Ra) + IADJ * (Rb)
777
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User Port
3yce
i 5V TO 1.25V STEP DOWN REGULATOR
R53 < Rs4 S Rs5 < RS6 3vee vee
3300 < 3300 S 3300 < 3300
1.2VCC_IN
LED2 LED3 LED4 LEDS
< R57 < R58 < R59 < R60
™ GREEN  GREEN ™ GREEN ™ GREEN 3 47KQS 4.7KQS 47KQS 47KQ u12
"~ [ "~ "~ swa L 4nH 1.2V EXTERNAL
PEr oAl8 PVIN1 SWP1
[26] TENDO/TIOCOB/PE1 e == A _BREQITENDO/PINT2/PA1S  [26] PVINZ SWP2
[266] DREQ1TIOCOC/PE2 e == L A BACKITEND1/PINT3/PAT9  [26]
[266] SCK2ITIOCIAPES ELT == & Eros DREQ3IPINT6IPA24  [2,6] RUN/SS SWN1 2 Rret
[2,6] TXD2/TIOC3C/PE10 =55 DACK3/PINT7/_POE8/PA25  [2,6] SVIN SWN2 :; 28KQ
ABS4104 s cer |+ ces SYNC/MODE
T 10uF 10pF vFB 2
»—84p 1pF L ces | Ce
62 %141 pGGoD SR | BT W
3vce 150KQ TH S 49.9kQ
Mode
H SDRAM_SZ 6bit access) c7 c8 58 senp L
Switch SDRAM_SZ 2bit access) 47oF 2200F 3z
RA11 MD_CLK2 = oo 12VCC_EX 1.2VCC_IN 1.2vee
AMTKQ MD_CLK2 = LTC1875
RESERVED2 = L NH 2
RESERVED2 = H ',
RESERVED1 = L 3
s RESERVEDL = H 77 77 2L
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Extension Connector

IRQO/PD16
[24] IRQO/PD16
[24] IRQUPD17 <" >—Reospg
24] IRQ2PD18 <>
[24] TIOC4AS
{24 Tioo4ss A23PA-2.54DSA
[24] _ TIOCACS
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[2] TIOC4AIPE12 "
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, XD1/PA4 _AZ3 & |
DREQI/IRQI/SCKI/PAS _A22 |
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MRES SWITCH ' IRQI/PDT7 ___DI7. i |
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