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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:

(2) 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.
Although Renesas endeavors to improve the quality and reliability of its products, IC products have specific
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.
This document may not be reproduced or duplicated, in any form, in whole or in part, without prior written
approval from Renesas.
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

Overview

1.1 Overview

1.1 Overview

The M3A-HS11 is the CPU board designed for users to evaluate the functionality and performance of the SH7211

group of Renesas Technology original microcomputers, as well as develop and evaluate the application software for

this group of microcomputers. The SH7211's data bus, address bus and various internal peripheral circuit function pins

are connected to the extension connector of the M3A-HS11, allowing users to evaluate the timing relationship with

peripheral devices using measurement instruments or develop extension boards tailored to suit development

purposes. Furthermore, the E10A-USB or the on-chip emulator made by Renesas Technology can also be connected

to the M3A-HS11.

1.2 Configuration

Figurel.2.1 shows an example of system configuration using the M3A-HS11.

SH7211 CPU Board DC 5V
M3A-HS11 Power Supply

Serial Port |

(1.5A min.)
00 |
]

Connector ﬁl

H-UDI Connector
(14pin or 36pin)

SH7211

Board

|:| Extension |:| H

*Can be created
according to applications

HEW
debugger

E10A-USB *

High-performance

Embeded Workshop(HEW) —
* j l

SuperH RISC engine — j ‘p.l"'.
C/C++ compiler package epp— USB &
Host *
Computer

* :It is necessary to by separately for software development.

Figurel.2.1 Example System Configuration of M3A-HS11

Rev.1.01 Jan 31, 2008
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Overview

1.3 External Specifications

1.3 External Specifications

Tablel.3.1 lists external specifications of M3A-HS11.

Tablel.3.1 External Specifications of M3A-HS11

No.

Iltem

Content

CPU

SH7211
® |nput(XIN) Clock : 10MHz
® CPU Clock : 160MHz,max
® Bus Clock : 40MHz,max
® On-chip memory
Flash Memory : 512KB
RAM : 32KB

Memory

® SDRAM : 16-Mbyte
EDS1216AATA-75E 1pc. (16-bit bus width)

® SRAM : 2-Mbyte (SRAM with byte selection)
R1LV1616RSA7S 1pc. (16-bit bus width)

® EEPROM : 128k-bit
HN58X24128FPIE 1pc. (IZC Bus Connection)

Connector

® Extension Connector(Bus, 1/0, VCC, GND)

® A/D, D/A Connector (ANO~7,DA0~1,AVcc,AVss,AVref, Avrefvss)
® Serial Port Connector (D-sub 9pins)

® H-UDI connector (14pins)

® H-UDI connector (36pins)

LED

® POWER LED (1pc.)
® User LED (6pcs.)

Switch

® Reset Switch (1pc.)

® NMI Switch (1pc.)

® |RQ3 Switch (1pc.)

® TP Switch (1pc.)

® D|P Switch for System Setting (1pc., 3 poles)
® D|P Switch for User (1pc., 4 poles)

Package Dimension

® Dimensions :100mm x 100mm
® Mounting Form :6-layer, Double-Side Mounted

® Board Configuration :1 board

Rev.1.01 Jan 31, 2008
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Overview
1 1.4 External View

1.4 External View

Figurel.4.1 shows the external view of M3A-HS11.

Figurel.4.1 External View of M3A-HS11

Rev.1.01 Jan 31, 2008 _
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1.5 M3A-HS11 Block Diagram

1.5 M3A-HS11 Block Diagram

Figurel.5.1 shows the system block diagram of M3A-HS11.

SRAM
2MB

16

H-UDI Connector || H-UDI Connector | | Serial Port | | A/D,D/A
(36pin) (14pin) Connector Connector
A A A A A
POWER
LED x 1 H-UDI SCI
A/D,D/A
AUD RESET
User Switch
LED x 6 v
PIO / < RESET NMI
NMI Switch
SH7211 IRQ3
160 MH IRQ3
EEPROM] 12C ( z) <« PIO.FEW,.MD1,MDO Switch
(128 k-bit)[ ™ | — XIN
(10 MHz)
DIP
Switch
X2
External Bus 40 MHz
TP
18 18 Switch

SDRAM
16 MB

Extension Connector

(120 pin)

Figurel.5.1 System Block Diagram of M3A-HS11
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1 1.6 M3A-HS11 Board Overview

1.6 M3A-HS11 Board Overview

Figurel.6.1 shows the M3A-HS11 board overview.

< Top view of the component side >

7 swa
JPs 4 AD,DIA DIP Switch 34

AVCC  AVREF  Connector  for System Power  SW1
(Not mounted) Setting Supply Power Switch

oo T

LED1
Power LED

J3
Serial Port
Connector

LED2-7
User LED

.DK30583° .
MADE N JAPAN *
swsNMI swgIRQ3 < sw7e TP

sw2
Reset ARAR AL
Switch S[H]?@i/i@]gﬁ’@ @ﬂ@@

sw7

DIP Power Supply NMmI IRQ3 External TP Switch
Switch Select Jumper Switch  Switch  Power Supply
Connector

(Not mounted)

< Top view of the solder side >

Ji1 Ji2
Extension Extension
Connector Connector

(Not mounted) (Not mounted)

Ré9 I (IIRS3
R57 [ (BHIR5+

3
5

L Suppery] ISE emEine oo, e

10 *555“2@5&%%3 gH el %l
:I:

o
54

E
HE = ‘
E3

S ——
o @r @us @wr 5:!
B B: Bioes

&

Extension —
Connector

Cﬂ
(Not mounted) A LS E

Rl

EINWII
INIRIIIIJIIIG
ELECTROSTATIC
SENSITIVE

DEVICES

&
B Bs

SH7271 @P@ I@A@@
WSAIHSTT

20 18 16 1 1210 8 6

o
&

I8 J9

Extension (E:xtensmn
Connector onnector

(Notmounted)  (Not mounted)

Figurel.6.1 M3A-HS11 Board Overview
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1.6 M3A-HS11 Board Overview

Tablel.6.1 lists main components mounted in the M3A-HS11.

Tablel.6.1 Main Components Mounted in the M3A-HS11

Symbol Parts Name Remarks Recommended Parts Number
for Not-Mounted Components
ul CPU SH7211 (Renesas)
uz2 Clock Buffer Not mounted CY2305SC-1 (Cypress)
U3 SRAM R1LV1616RSA7S
u4 EEPROM HN58X24128FPIE
U5 SDRAM EDS1216AATA-75E
U6 RS-232C Driver SP3232ECA(Sipex)
u7 3.3V Voltage Regulator LMS1587CSX-ADJ(NS)
us 1.5V Voltage Regulator LMS1587CSX-ADJ(NS)
u9 Reset IC M51957BFP (Renesas)
Ul10, U11 Logic IC
X1 Oscillator 10.00MHz
X2 Ceramic Resonator Not mounted CSTCE-G10MO (Murata)
J1 H-UDI Connector 36-pin type
J2 H-UDI Connector 14-pin type
J3 Serial Port Connector
J4 Power Supply Connector
J5 External Power Supply Connector | Not mounted A2-2PA-2.54DSA (Hirose)
J6 External Power Supply Connector | Not mounted A2-3PA-2.54DSA (Hirose)
J7 A/D, D/A Connector Not mounted 7614-6002 (Sumitomo 3M)
Jg, J10, J11 Extension Connector Not mounted XG4C-2031 (Omron)
J9, J12 Extension Connector Not mounted XG4C-4031 (Omron)
LED1 Power LED Red
LED2-7 User LED Green
SW1 Power Switch
SW2 Reset Switch
SW3 DIP Switch for User
sSw4 DIP Switch for System Setting
SW5 NMI Switch
SW6 IRQ3 Switch
SwW7 TP Switch
Rev.1.01 Jan 31, 2008 1.7
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1.7 M3A-HS11 Memory Mapping

1.7 M3A-HS11 Memory Mapping

Figurel.7.1, Figurel.7.2 and Figurel.7.3 show the SH7211 memory mapping examples in the M3A-HS11 on each

MCU mode.

H"0000 0000

H"0007 FFFF
H"0008 0000

H*FFF7 FFFF
H*FFF8 0000

H*FFF8 7FFF
H*FFF8 8000

H*FFFC 0000
H*FFFF FFFF

Logical Space of SH7211
MCU Mode 3
(Single Chip Mode)

H"0000

H"0007

0000

FFFF

H"0008

H*FFF7

0000

FEFF

H*FFF8
H*EFF8

0000
7EFE

H*FFF8

8000

H¥FFFC
H* FFFF

On-Chip Peripheral Module

0000
FFFF

Memory Mapping of
M3A-HS11

On-Chip Peripheral Module

Figurel.7.1 SH7211Memory Mapping (MCU Mode 3)
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1 1.7 M3A-HS11 Memory Mapping

Logical Space of SH7211

MCU Mode 0,1 Memory Mapping of
(On-Chip ROM Disabled Mode) M3A-HS11
H*0000 0000 H*0000 0000
CSO0 Space User Area
H*O3FF FFFF H*03FF_FFFF
H*0400 0000 Fp— H*0400 0000 User Area
H1-0800 0000
- H*0800 0000
H"OBFF FFFF R pserfrea
H=0C00 0000 H20C00 0000 [T SPRAM(EME)
H*OFFF FFFF €5 Space HOCFF FFFF User Area
H*1000 0000 54 Soace H=1000 0000 SRAM(2VB)
H"13FF FFFF P H*101F FFFF User Area
H*1400 0000 Cs5 Space H*1400 0000 User Area
H*17FF FFFF
H*1800 0000 C56 Space H¥1800 0000 User Aren
H*1BFF FFFF
H*1C00 0000 CS7 Space H*1C00 0000 User Area
H*1FFF FFFF

H"2000 0000 H"2000 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

H*FFFC 0000 On-Chip Peripheral Module H*FFFC 0000

H*FFFF FFFF H*FFFF FFFF

On-Chip Peripheral Module

Figurel.7.2 SH7211Memory Mapping (MCU Mode 0,1)
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1 1.7 M3A-HS11 Memory Mapping

Logical Space of SH7211 Memory Mapping of
MCU Mode 2 M3A-HS11
(On-Chip ROM Enabled Mode)

H"0000 0000 H=0000 0000
H*0007 FFFF H*0007 FFFF
H"0008 0000 H®0008 0000
H"OlFF FFFF -
H*0200 0000 CS0 Space H®0200 0000 e
H"03FF FFFF
H®0400 0000 H*0400 0000

CS1 Space User Area
H*O7FF FFFF
H*0800 0000 Cs2 Space H*0800 0000 Uy e
H*OBFF FFFF
8580 0oe0
H*OFFF FFFF P e
H"1000 0000 CS4 Space H=1000 0000 SRAM (2MB)
H"13FF FFFF p H*101F FFFF User Area
H"1400 0000 Cs5 Space H"1400 0000 P
H*"17FF FFFF
H"1800 0000 CS6 Space H®1800 0000 Uz A
H*1BFF FFFF .
H*1C00 0000 CS7 Space H*1C00 0000 Ty
H"1FFF FFFF
H*2000 0000 H®2000 0000
H*FFF7 FFFF H*FFE7 _FFFE
H*FFF8 0000 H*FFF8 0000
H*"FFF8 7FFF H"FFF8 7FFF
H*FFF8 8000 H*FFF8 8000
H*FFFC 0000 On-Chip Peripheral Module H"FFFC 0000 On-Chip Peripheral Module
H*"FFFF FFFF H*FFFF FFFF

Figurel.7.3 SH7211Memory Mapping (MCU Mode 2)
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1.8 Absolute Maximum Ratings

1.8 Absolute Maximum Ratings

Tablel1.8.1 lists the absolute maximum ratings of M3A-HS11.

Tablel1.8.1 Absolute Maximum Ratings of M3A-HS11

Symbol Parameter Rated Value Remarks
5VCC | 5V System Power Supply Voltage -0.3Vt0 6.0V | Relative to VSS
3VCC | 3.3V System Power Supply Voltage -0.3Vto 4.6V | Relative to VSS
1.5VCC | 1.5V System Power Supply Voltage -0.3Vto 2.3V | Relative to VSS
Topr | Operating Ambient Temperature -10°C to 55°C | No dewdrops allowed.
Use in corrosive gas environment prohibited.
Tstr Storage Ambient Temperature -20°C to 60°C | No dewdrops allowed.
Use in corrosive gas environment prohibited.

Note: The ambient temperature refers to the air temperature in places closest possible to the board.

1.9 Recommended Operating Conditions

Tablel.9.1 lists the recommended operating conditions of M3A-HS11.

Tablel1.9.1 Recommended Operating Conditions of M3A-HS11

Symbol Parameter Rated Value Remarks
5VCC | 5V System Power Supply Voltage 4.75V to 5.25V | Relative to VSS
3VCC | 3.3V System Power Supply Voltage 3.0Vto 3.6V | Relative to VSS
1.5VCC | 1.5V System Power Supply Voltage 1.4Vto 1.6V | Relative to VSS
- Maximum Current Consumption in the Within 2A
Board
Topr | Operating Ambient Temperature 0°C to 50°C No dewdrops allowed.
Use in corrosive gas environment prohibited.
Rev.1.01 Jan 31, 2008 1-11
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Functional Overview

2.1 Functional Overview

2.1 Functional Overview

The M3A-HS11 is the SH7211 CPU board that has the functions listed in Table2.1.1.
Table2.1.1 lists the functional modules of M3A-HS11.

Table2.1.1 Functional Modules of M3A-HS11

Section

Function

Content

2.2

CPU

SH7211
® Input(XIN) Clock: 10 MHz
® CPU Clock: Maximum 160 MHz,
® Bus Clock: Maximum 40 MHz
® On-Chip Memory
- Flash Memory: 512 KB
-RAM : 32 KB

2.3

Memory

® SDRAM: 16-Mbyte
EDS1216AATA-75E 1pc. (16-bit bus width)

® SRAM : 2-Mbyte (SRAM with byte selection)
R1LV1616RSA7S 1pc. (16-bit bus width)

® EEPROM : 128k-bit
HN58X24128FPIE 1pc. (I°C Bus Connection)

24

Serial Port Interface

Connects SCI1 of the SH7211 to the serial port connector

25

I/0O Ports

Connects to the input/output ports of the SH7211

2.6

Power Supply

Controls the system power supply of the M3A-HS11

2.7

Clock Module

Controls the system clock

2.8

Reset Module

Controls the device reset mounted on the M3A-HS11

29

Interrupt Switches

Connect to the NMI pin, IRQ3 pin and test port

2.10

E10A-USB Interface

SH7211 H-UDI/AUD interface

Operational Specifications

Connectors, Switches and LEDs
® SH7211 Extension Connector
® Switches and LEDs
® H-UDI Connector

Detailed in Chapter 3.
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2 Functional Overview
22 CPU

2.2 CPU

The M3A-HS11 contains the 32-bit RISC microcomputer SH7211 that operates with a maximum 160MHz of CPU
clock frequency. The SH7211 includes 512-Kbyte flash memory, and 32-Kbyte RAM, making it useful in a wide range
of applications from data processing to equipment control.

The M3A-HS11 can be operated with a maximum 160MHz of CPU clock frequency (external bus 40MHz, max)
using a 10MHz input clock. Figure 2.2.1 shows the SH7211 block diagram in the M3A-HS11.

SH7211
[ > EXTAL PAO/A0 ——— > 7

Clock < }—IXTAL PATAl — >

| <—73——{PB3/CKIO PA2IA2 | >

B PA3/A3| [
[ >—FWE PA4IAG >
C__>—MD1 PA5/A5 i
Co—

Mode MDo Eﬁ%\g —
T AM~—{MDCLK2 | Clock Mode 6 pagAs
~W\—MDCLKO0 | Fixed A

— L
- PA10/A10
L__>—RES PA11/A11 —
System | —— | —>
Control % PA12/A12
< e
= © gﬁ}ijﬁ:}i R Address Bus
< ——|PB10/RXD2/TIOC4CS/WAIT/DREQ3 PA15/SCK3/A15——T——>
< +——PB11/TXD2/TIOC4DS/AH/DACK3 PA16/RXD/A1E ———>

User < +—— PB12/TXD2/TIOC4AS/BREQ PA17/TXD3/A17 — >

LED < }—PB13/SCK2/TIOC4BS/BACK

i PA18/IRQO/A1I8——L——>

< PB20/TIOC3DS/BS __ PA19/IRQ1/A19 | —— >

| <——}—|PB21/TIOC3BS/RXDO0/IRQO/CS2 PA20/IRQ2IA20— [—>

— . 0
> PB15/TIOC3C/IRQ5/CS5 PA21/IRQ3/A21

Sa:t'ih > PB19/TIOC3D/IRQ6/CSE PA22/TIOCOA/IRQ4/A22 \——{ >

tor User | _>———{PB28/RXD3/TIOC1A/DACKO _PA23ISCK1/TIOCOB/IRQ5/A23 —( >
——_ |PB2O/TIOC1B/IDREQD Serial | PA24/RXD1/TIOCOC/IRQ6/A24 | ——
- Port | PA25/TXD1/TIOCOD/IRQ7/A25| — > |
EEPROM | <__>———|PF0/SCL/POE7/IRQ0 PDODO—— <> ]
IF <___>——|PF1/SDA/POE3/IRQ1 PD1D1— <«
—<
<> PBO/RXDO/POEO/RD Egg%
<> PB1/TXDO/POES/RD/WR PD4/D4 —
<> |PB2/SCK0/POE4/CS0 PD5/DS <
<> |PB4/TIOC4A/CKE PDE/DS I
<___>———PB5/TIOC4B/IRQ2/RASL PD7/D7 {>
<__>———|PB6/TIOC4C/IRQ3/CASL PD8/DE < | DataBus
<> PB7/TIOC4D/IRQ7/CS7 PDODY >
<> |PB8/RXD3/TIOC3AS/WEO/DQMLL e e
<—>—PBY/TXD3/TIOC3CS/WE 1/WE/DQMLU PD11/DI/TIosY <>
<__>——|PB14/RXD2/ADTRG/MRES -
PD12/D12/TIC5U
<___>———PB16/TXDO/POE1/CS1 e
PD13/D13/TIC5WS
<> PB17/TIOC3A/IRQ1/CS3 -
PB18/TIOC3B/IRQ4/CS4 PD14/D14/TIC5VS
< > —
PD15/D15/TIC5US -
C——>—AND I
>——1AN1 TDO >
C>——AN2 TCK———
[>——AN3 TMS— 1 | H-uDI
AP T faANa TRST———<__]
[_>——AN5 ASEMD ——< ]
[~ ANG PB30/ASEBRKAK/ASEBRK/UBCTRG/IRQOUT <> |
. o— -
AN7 PB22/AUDSYNC/RXD2/TCLKD/DACK2/FRAME ———<___>
DA < +—DA0 PB23/AUDCK/TXD2/TCLKC/DREQ2[—<___>
< 1+—{pA1 PB24/AUDATA3/RXD3/TCLKB/IRQ2/TEND1 ———<___>
PB25/AUDATA2/TXD3/TCLKA/IRQ3/DACK1 ———<_ > | AUD
PB26/AUDATA1/SCK3/TIOC2B/DREQ1 ——< >
PB27/AUDATAO/TXD3/TIOC2A/TENDO}—— <>
Figure 2.2.1 SH7211 Block Diagram
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2.3 Memory

2.3 Memory

2.3.1 SH7211 On-Chip Memory

The SH7211 includes 512-Kbyte flash memory and 32-Kbyte RAM.

2.3.2 SDRAM

The M3A-HS11 mounts 16MB SDRAM as standard equipment. The SDRAM is controlled by the bus state
controller built into SH7211. Table2.3.1 lists the SDRAM specifications used in M3A-HS11. Figure 2.3.1 shows the

block diagram of SDRAM connection.

Table2.3.1 SDRAM Specifications

Specification Content
Part Number EDS1216AATA-75E
Configuration 16 Mbytes (16-bit bus width) x 1pc.
Capacity 16 Mbytes
Access Time 5.4ns

CAS Latency

2 (at 40 MHz bus clock)

Refresh Interval

4,096 refresh cycles every 64ms

Low Address

A11-A0

Column Address

A8 - A0

Number of Banks

4-bank operation controlled by BAO and BA1

SH7211

EDS1216AATA
(8M Word x 16bit)

A14

A13

A12-A1 i

vyYy

CK

A

CKE

Y

CS3

RASL

CASL

RD/WR

DQMLU

YYVYYVY Y

DQMLL
16

A
\ 4

D15-DO

BA1
BAO

A11-A0
CLK

CKE

Cs#

RAS#
CAS#
WE#
DQMU
DQML
DQ15-DQO

Figure 2.3.1 Block Diagram of SDRAM Connection
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2.3 Memory

Table 2.3.2 lists the setting examples of bus state controller when the SH7211 bus clock is operating at 40 MHz.

Table 2.3.2 Setting Examples of Bus State Controller (CS3 Space)

User Area

Target Device

SDRAM Controller Setting

CS3 EDS1216AATA-75E

CS3 Space Bus Control Register(CS3BCR)

Initial value: H'36DB 0600, Recommended set value: H'1000 4400

- Idle cycles between write-read cycles and write-write cycles
IWWI[2:0] = 001; 1 idle cycle inserted

- Memory type
TYPE[2:0] = 100; SDRAM

- Data bus size
BSZ[1:0] = 10; 16-bit size

CS3 Space Wait Control Register(CS3WCR)
Initial value: H'0000 0500, Recommended set value: H'0000 0000 0091
- Wait precharge completion cycle count
WTRP[1:0] = 00; No wait cycle
- Number of wait cycles from ACTV to READ/WRIT command
WTRCD[1:0] = 00; No wait cycle
- Area 3 CAS latency
A3CL[1:0] = 01; 2 cycles
- Number of command cycle from WRIT(A) to auto-precharge/PRE
command
TRWL[1:0] = 10; 2 cycles
Number of command cycle from REF command/self-refresh release to
ACTV command
WTRCI[1:0] =01; 3 cycles

SDRAM Control Register(SDCR)

Initial value: H'0000 0000, Recommended set value: H'0000 0809

- Refresh control
RFSH = 1; Refresh is performed

- Refresh control
RMODE = 0; Auto-refreshing

- Bank active mode
BACTV = 0; Auto-precharge mode

- Number of bits of row address for area3
A3ROWTI1:0] = 01; 12 bits

- Number of bits of column address for area3
A3COL[1:0] = 01; 9 bits

Refresh Timer Control/Status Register(RTCSR)
Initial value : H'0000 0000, Recommended set value : H'A55A 0010
- Clock select
CKSJ[2:0] = 010 ;B¢/16
- Refresh count
RRC[2:0] = 000 ; Once

Refresh Time Constant Register(RTCOR)
Initial value: H'0000 0000, Recommended set value : H'A55A 0027
*The refresh request interval when clock select is set to B¢/16 is as follows.
1 cycle :400nsec(40 MHz/16 = 2.5 MHz)
Refresh request intervals in the SDRAM : 15.625usec/time
15.625usec /400nsec = 39(0x27) cycle / refresh counts
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Functional Overview

2.3 Memory

Figure 2.3.2 shows an example of SDRAM single read/write timing for operation that the SH7211 bus clock is

operating at 40 MHz.

¢—————————————SDRAM SINGLE READ———————————p¢————————SDRAM SINGLE WRITE————p>|

tRC tRC

[—tRCD— —tRCD—p¢———tDPL- »4t—tRP—

4—tRAS

A
3
9]

tDAL-

tRAS »

—
MA0-9,11 [T X

—
Bao-1 [N

le— (2!?;\05 > Tr Tel Tew Td1 Tde Tr Tel Trwil Trwl2
ACT READA DESEL DESEL DESEL ACT WRITA DESEL DESEL
ckio /N N N N N N N N N N N
CKE
tCSD
> _tCSD, tCSD o ol gt
o | tS! pagLl > oSl pllqtCSD
CS3
tRASD_ tRASD
; <5 g tSl
RASL
57| (tRASD | _tRASD
| g tHI | L tHI
(CASDy| | g tCASDE S
CASL
<!CASD /| ICASD
et > g tHl
tRWD
ﬂ» tsl
RDWR

\ tRWD
+%
ol lqtH!
—

—

tDQMD. tDQMD1 tDQMD
S BT <!S!
DQMUU-
LL

tDQMD1
tHI
tAD1

tAD1
tHI

ALy | ﬂ" | tAD1 sl
¢
| ltADL
i

A

—
mato  [FEEN

twDD
tRDS2 2> tSl

DO-15

Figure 2.3.2 Example of SDRAM Single Read/Write Timing
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2 Functional Overview
2.3.3 SRAM

2.3.3 SRAM
The M3A-HS11 includes the 2-Mbyte SRAM as standard equipment. The SRAM is controlled by the bus state
controller included in SH7211.

Table2.3.3 lists the specification outline of SRAM. Figure 2.3.3 shows the block diagram of SH7211 and SRAM.

Table2.3.3 SRAM Specification Outline

Part Number Bus Size Capacity Package
R1LV1616RSA-7S 16-bit 2-Mbyte (16-bit x 1M word x 1 pc.) 48-pin TSOP (20 x12mm)
SH7211 R1LV1616RSA-7
29
A20 - A1 7 A19 - A0
16
D15-DO0 7 DQ15 - DQO

3.3V—C BYTE#

CS4 O—s g cs1#
Reset C>——| CS2
RDP g OE#
RD/WR D d WE#
WEH1 G uB#
WEO Q LB#
16M-bit SRAM

(1M Word x16bit)

Figure 2.3.3 Block Diagram of SH7211 and SRAM
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2.3.3 SRAM

Table2.3.4 lists the setting example of bus state controller when the bus clock of SH7211 is operating at 40 MHz.

Table2.3.4 Setting Examples of Bus State Controller (CS4 Space)

User Area

Target Device

SDRAM Controller Settings

Cs4 R1LV1616RSA-7S

CS4 Space Bus Control Register : CS4BCR
Initial value : H'36DB 0400, Recommended value : H'1659 3400
* Idle cycles between write-read cycles and write-write cycles
IWWI[2:0] = 001 ; 1 idle cycle inserted
* Idle cycles for another space read-write
IWRWDI[2:0] = 011 ; 4 idle cycle inserted
* Idle cycles for read-write in same space
IWRWS[2:0] = 001 ; 1 idle cycle inserted
* Idle cycles for another space read-read
IWRRDI[2:0] = 011 ; 4 idle cycle inserted
* Idle cycles for read-read in same space
IWRRS[2:0] = 001 ; 1 idle cycle inserted
* Specify memory type
TYPE[2:0] = 011 ; Byte selection SRAM
* Specify data bus type
BSZ[1:0] = 10 ; 16 bit bus width

CS4 Space Wait Control Register : CS4WCR
Initial value: H’'0000 0500, Recommended value: H’

* Byte access selection for byte-selection SRAM
BAS = 1 ; Asserts the WEn during the read/write access cycle and
asserts the RDWR at the write timing.

* Number of write access wait cycles
WWI[2:0] = 000 ; Same number of cycles as the number of read
access wait

* Number of delay cycles from address, CS4 assertion to RD, WEnN
assertion
SWI[1:0] =01 ; 1.5 cycles

» Number of read access wait cycles
WR([3:0] = 0011 ; 3 cycles

* External wait mask specification
WM =1 ; External wait is ignored

* Number of delay cycles from RD, WEn negation to address, CS4
negation
HWI[1:0] =01 1.5 cycles
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2 Functional Overview
2.3.3 SRAM

Figure 2.3.4 shows the example of SRAM read timing when the bus clock is 40MHz and Figure 2.3.5 shows the
example of SRAM write timing when the bus clock is 40MHz.

lg ¢ ! Th T Twi w2 w3 T2 Tf
(25ns)
oo | ] L L L
- RC >
—tAD 1>
—tAD1—p»
A20-A1
(A19-A0)
—tCSD1-e | —tCHZ 1——p»]
CS4 - tACST
(CsD)
F—tWED2] I
En - B
(UB,CB)
RD/WR
(WE)
—tRSD- —tRSD-»|
RD \Fe OE
(GE)
< tOH >
tOLZ >
|
< oL > [ tOH-
|———tRDS1 - tRDH1 >
D15.00 << o >>> -

Figure 2.3.4 Example of SRAM Read Timing

le teyc ] Th T Twi1 Tw2 Tw3 T2 Tf
(25ns)
oo || [ O O I
—tAD 1| I tAD1—]
A20-A1
(A19-A0)
—tCSD 1w
Y < o >
€sD
—tWED2-
WEn e B - 4
(UB.[B)
- ot — tWR—|
RD/WR / L N rwo \
we | tRWD 1) 7
- W—|
| D! a1
—tWDD 1| —tWDH1
D15-DO ‘ |
Figure 2.3.5 Example of SRAM Write Timing
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2.3.4 EEPROM

2.3.4 EEPROM

The M3A-HS11 includes the 128k-bit EEPROM as standard equipment. The EEPROM is controlled by the 12C bus
interface included in SH7211.

Table 2.3.5 lists the specification outline of EEPROM.

Figure 2.3.6 shows the connection circuit block diagram of SH7211 and EEPROM.

Table 2.3.5 EEPROM Specification Outline

Part Number Interface Capacity Package
HN58X24128FPIE | 2-wire system serial (I°C bus) ' | 128 k-bit (16k-word x 8-bit) 8-pin SOP
SH7211
? HN58X24128FPIE
PFO/SCL SCL AO

? A1
PF1/SDA SDA

WP A2
/J; 77

128k-bit EEPROM

Figure 2.3.6 Block Diagram of SH7211 and EEPROM

Note*1: I°C bus is a trademark of Koninklijke Philips Electronics N. V.

Rev.1.01 Jan 31, 2008 2-10
RENESANS
REJ10J1262-0101



2 Functional Overview
2.4 Serial Port Interface

2.4 Serial Port Interface

In the M3A-HS11, the SCI channel 1 of SH7211 is connected to the serial port connector (J3).
Figure 2.4.1 shows the block diagram of serial port interface in the M3A-HS11.

RS-232C Serial Port

SH7211 Driver Connector (J3)

DCD
RxD

PA24/RXD1 :

{>

PA25/TXD1

Figure 2.4.1 Block Diagram of Serial Port Interface
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2.5 1/0 Ports

2.5 1/0 Ports

In the M3A-HS11, all of the SH7211's I/O ports are connected to the extension bus connector.

Some /O ports are connected to DIP switches and LEDs of the M3A-HS11 board. Users are free to use these
ports.

Figure 2.5.1 shows the block diagram of DIP Switch and LEDs in the M3A-HS11.

Table 2.5.1 lists the functions of the SH7211 I/O ports in the M3A-HS11.

3VCC
o
H11 H10 H9 H8 H7 H6
SH7211
ONIOMIONMION (1), e02

S S Y <% . Green

LED7 LED6 LED5 LED4 LED3 PB10/TIOC4CS

Green| |Green| |Green| |Green| | Green PB11/TIOC4DS
PB12/TIOC4AS
PB13/TIOC4BS
PB20/TIOC3DS
PB21/TIOC3BS

vce
o
DIP Switch
for User (SW3)

SWat | 5 PB15

w32 | o+ PB19

SW3-3

o PB28
SW3-4
O PB29
77
Figure 2.5.1 Block Diagram of DIP Switch and LEDs in M3A-HS11
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2.5 1/0 Ports

Table 2.5.1 Functions of SH7211 1/O Ports

SH7211 Port Name Connection in M3A-HS11
PAO Extension Connector (J8, J9)
PA1 - PA9 Extension Connector (J8, J9), SDRAM, SRAM
PA10 - PA14 Extension Connector (J9), SDRAM, SRAM
PA15 - PA20 Extension Connector (J9), SRAM
PA21 Extension Connector (J9), IRQ3 Switch
PA22 Extension Connector (J9, J10)
PA23 Extension Connector (J9, J12)
PA24 - PA25 Extension Connector (J9), Serial Port Connector
PBO Extension Connector (J11, J12) , SRAM
PB1 Extension Connector (J10), SDRAM, SRAM
PB2 Extension Connector (J8, J9, J12)
PB3 Extension Connector (J8, J9), SDRAM
PB4 - PB6 Extension Connector (J10), SDRAM
PB7 Extension Connector (J10, J12)
PBS8 - PB9 Extension Connector (J10), SDRAM, SRAM
PB10 Extension Connector (J10, J12), LED
PB11 Extension Connector (J10), LED
PB12 - PB13 Extension Connector (J10, J12), LED
PB14 Extension Connector (J12)
PB15 Extension Connector (J8, J9, J12), DIP Switch for User
PB16 Extension Connector (J8, J9)
PB17 Extension Connector (J10), SDRAM
PB18 Extension Connector (J8, J9), SRAM
PB19 Extension Connector (J10), DIP Switch for User
PB20 Extension Connector (J12), LED
PB21 Extension Connector (J8, J9), LED
PB22 - PB27, PB30 (It is possible to connect to the extension connector (J12) by mounting the resistance)
PB28 - PB29 Extension Connector (J12), DIP Switch for User
PDO - PD15 Extension Connector (J11, J12)
PFO - PF1 Extension Connector (J10), EEPROM
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2 Functional Overview
2.6 Power Supply Circuit

2.6 Power Supply Circuit

In the M3A-HS11, the 5V power supply is input to the board and it generates 3.3V and 1.5V by using a regulator.
The used regulator uses an output voltage-controlled type so that a desired voltage value can be generated by
changing the resistance.

Figure 2.6.1 shows the block diagram of power supply circuit in the M3A-HS11.

Extension Connector

A/D,D/A Connector (J7)
5VCC

o~ 1 AVCC
[0X@) AVCC
JP1

A/D,D/A Connector (J7)

5vee ——— Jawrer
1O Of AVREF
JP2
O External Power
° ° Supply (J5)
1.5VCC_EX
Power Switch 5vCC 5v—> | 1.5vce - 1.5VCC_CPU VCC
1.5V
External Power
Supply (J6)
3VCC_EX 3VCC_CPU
5VCC 5V—» | avce JP vceaQ
3.3V
I | SH7211
D SDRAM SRAM
Extension Connector
Figure 2.6.1 Block Diagram of Power Supply Circuit
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2.7 Clock Module

2.7 Clock Module

The clock module in the M3A-HS11 consists of the following two blocks:
® Qutput from a oscillator connected to EXTAL of the SH7211

® Ceramic resonator connected to EXTAL and XTAL

The M3A-HS11 has a 10MHz oscillator connected to it as standard specification.

System clock output (PB3/CKIO) of SH7211 is connected to an extension connector with dumping resistor.

To connect an extension board to the extension connector, it is recommended to install a clock buffer that contains

a PLL to ensure that the board will be supplied with a stable clock signal.

Figure 2.7.1 shows the block diagram of clock module.

Oscillator

CLK

Ra

*1

SH7211

Rb 2

Clock Buffer *2

EXTAL
XTAL

PB3/CKIO

CY2305SC-1H(Cypress)

) "
Ceramic Resonators 1

10MHz

*1 To mount the ceramic oscillator, remove the resistance Ra.
*2 To mount the clock buffer, remove the resistance Rb.

AMA— > EXCLK
(Extension Connector)

PB3/CKIO(SDRAM Clock)

Figure 2.7.1 Block Diagram of Clock Module
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2.8 Reset Module

2.8 Reset Module

This circuit controls the reset signal of SH7211 mounted on the M3A-HS11.

Figure 2.8.1 shows the block diagram of reset module in the M3A-HS11.

Reset IC Output Delay Time : td = 0.34 x Cd(pF) = 34ms
Reset IC Output Detection Voltage : Ra=10KQ,Rb=10KQ
Vs = 1.25 x (Ra+Rb)/Rb = 2.5V

3Vce
3Vce

Ra M51957BP

Rb

Delay Capacitance
}7 .
Cd; 0.1uF Reset Switch

(SW2)

Input Output O ‘ P P.

R1LV1616RSA-7S
O CS2

Extension Connector
+—— O RESET

SH7211
O RES

Figure 2.8.1 Block Diagram of Reset Module

2.9 Interrupt Switches

In the M3A-HS11, the push switches are connected with the IRQ3 (PA21) pin and NMI pin of the SH7211. Moreover,

TP switch is connected with the test port (H12) so that it can be used by connecting with a desired pin. Figure 2.9.1

shows the block diagram of interrupt switch in the M3A-HS11.

sws |
NMI Switch

SW6

3 Switch HI T

Sw7

TP Switch - N

SH7211

NMI

PA21/IRQ3

Figure 2.9.1 Block Diagram of Interrupt Switch
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2

Functional Overview

2.10 E10A-USB Interface

2.10 E10A-USB Interface

The M3A-HS11 has the H-UDI connectors (14-pin and 36-pin) to connect with E10A-USB.

Figure 2.10.1 shows the block diagram of E10A-USB interface.
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Figure 2.10.1 Block Diagram of E10A-USB Interface
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Operational Specifications
3 3.1 M3A-HS11 Connectors Outline

3.1 M3A-HS11 Connectors Outline

Figure 3.1.1 shows M3A-HS11 connector assignments.
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Figure 3.1.1 M3A-HS11 Connector Assignments
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Operational Specifications
3.1.1 H-UDI Connector (J1, J2)

3.1.1 H-UDI Connector (J1, J2)

The M3A-HS11 includes a 36-pin H-UDI (J1) connector and 14-pin H-UDI (J2) connector for a connection to the

E10A-USB emulator.

Figure 3.1.2 shows a pin assignment of H-UDI (J1) connector.

al
=

1
@ Top View of the
2 Component Side

35
36
Board
Edge
Board
Edge

AR LR L LLRALL

Side View
Eo

Figure 3.1.2 Pin Assignment of H-UDI(J1) Connector

Table 3.1.1 lists pin assignments of H-UDI connector (J1).

Table 3.1.1 Pin Assignments of H-UDI (J1) Connector

Pin Signal Name Pin Signal Name
1 AUDCK 19 | 1M™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

11 | AUDSYNC 29 uvcc

12 GND 30 GND

13 NC 31 RES

14 | GND 32 |GND

15 NC 33 | GND

16 GND 34 GND

17 | 1CK 35 NC

18 | GND 36 |GND
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Operational Specifications
3.1.1 H-UDI Connector (J1, J2)

Figure 3.1.3 shows a pin assignment of H-UDI (J2) connector.

v

@@@@ @@@ Top View of the
WBRWOwEE

Component Side

Board

Edge

J2

Board

Side View

Edge

Table 3.1.2 lists pin assignments of H-UDI (J2) connector.

Figure 3.1.3 Pin Assignment of H-UDI (J2) Connector

Table 3.1.2 Pin Assignments of H-UDI (J2) Connector

Pin Signal Name Pin Signal Name

1 TCK 8 NC

2 TRST 9 (GND)

3 TDO 10 GND

4 ASEBRKAK/ASEBRK 1 uvcc

5 T™MS 12 GND

6 TDI 13 GND

7 RES 14 GND
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3 Operational Specifications
3.1.2 Serial Port Connector (J3)

3.1.2 Serial Port Connector (J3)

The M3A-HS11 includes a serial port connector (J3).

Figure3.1.4 shows a pin assignment of serial port connector.

o[ 1 ] [V

Board Top View of the
Edge Component Side

Board é @ @ 2 Side View
Edge UCUOUUuY

Figure3.1.4 Pin Assignment of Serial Port Connector (J3)

Table 3.1.3 lists pin assignments of serial port connector.

Table 3.1.3 Pin Assignments of Serial Port Connector (J3)

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

Pins 4-6 are loop back connected. Pins 7-8 are loop back connected.
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3 Operational Specifications
3.1.3 Power Supply Connector (J4)

3.1.3 Power Supply Connector (J4)

The M3A-HS11 includes the power supply connector pin for the SH7211.

Figure 3.1.5 shows a pin assignment of power supply connector.

NS+
aNo

1 2 :
Top View of the
Component Side
Board Edge [ ]

1Ho oHf?2 Side View

Board Edge T U

Figure 3.1.5 Pin Assignment of Power Supply Connector (J4)

Table 3.1.4 lists a pin assignment of power supply connector for M3A-HS11.

Table 3.1.4 Pin Assignment of Power Supply Connector (J4)

Pin Signal Name Pin Signal Name

1 + 5V 2 GND
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3 Operational Specifications
3.1.4 External Power Supply Connector for SH7211 (J5, J6)

3.1.4 External Power Supply Connector for SH7211 (J5, J6)

The M3A-HS11 includes the external power supply connector pins to supply the power source of 3.3V and 1.5V

externally.
When the power is supplied by using this connector, set the power select jumper (JP1 and JP2) to “2-3".

Figure 3.1.6 shows a pin assignment of power supply connector.

Top View of the
Component Side

J5 1.5V J6 3.3V

© @®::0@®

[y
N

Board
Edge

Figure 3.1.6 Pin Assignment of Power Supply Connector (J5, J6)

Table 3.1.5 lists a pin assignment of power supply connector (J5) for SH7211.

Table 3.1.5 Pin Assignment of Power Supply Connector (J5)

Pin Signal Name Pin Signal Name

1 |+5V 2 | GND

Table 3.1.6 lists a pin assignment of power supply connector (J6) for SH7211.

Table 3.1.6 Pin Assignment of Power Supply Connector (J6)

Pin Signal Name Pin Signal Name
1 |+3.3V 2 | GND
Rev.1.01 Jan 31, 2008 3-7
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3 Operational Specifications
3.1.5 A/D, D/A Connector (J7)

3.1.5 A/D, D/A Connector (J7)

The M3A-HS11 includes the A/D and D/A connector pins which the A/D and D/A pins of SH7211 are connected.
When the voltages of AVCC and AVREF are supplied through this connector, remove the AVCC select jumper (JP3)
and AVREF select jumper (JP4). Figure3.1.7 shows a pin assignment of A/D and D/A connectors. Table3.1.7 lists pin

assignments of A/D and D/A connector (J7).

Top View of the
Component Side

Board
Edge

ONONORONONCRT)
7] QOOOOO®

Figure3.1.7 Pin Assignment of A/D and D/A connector

Table3.1.7 Pin Assignments of A/D and D/A connector (J7)

Pin Signal Name
1 AVCC
2 GND
3 AVREF
4 GND
5 AN7
6 AN6
7 ANS5
8 AN4
9 AN3
10 AN2
11 AN1
12 ANO
13 DAO
14 DA1
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3 Operational Specifications
3.1.6 Extension Connectors (J8-J12)

3.1.6_Extension Connectors (J8-J12)

The M3A-HS11 includes the through hole for mounting extension connectors to which the I/O pins of the SH7211
are connected.

MIL standard connectors can be connected to J8-J12, allowing the user to connect with extension boards or
monitor the SH7211 bus signals.

The address signal of SH7211 is connected to the terminal J9 connector through J8 connector. Moreover, the bus
signal of SH7211 is connected to the terminal J12 connector through J11 connector. J8 connector and J11 connector
are mounted for signal measurement by measuring instrument. When an extension board is made, it is recommended
to use the J9 and J12 of terminal connector to prevent the waveform distortion occurred by the reflection of signal.

Figure3.1.8 shows a pin assignment of extension connector.
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39 OCOO0OO0OO0OO0OOO0OO0OOOOOOOO0OOO0O |1
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Figure3.1.8 Pin Assignment of Extension Connectors
Rev.1.01 Jan 31, 2008 3-9

RENESANS
REJ10J1262-0101



3

Operational Specifications
3.1.6 Extension Connectors (J8-J12)

Table3.1.8 lists pin assignments of extension connector (J8).

Table3.1.8 Pin Assignments of Extension Connectors (J8)

Pin Signal Name Other Connection

1 NC -

2 NC -

3 EXCLK(PB3/CKIO) Clock Buffer(Not mounted), SDRAM,
Extension Connector (J9)

4 PA9/A9 SDRAM, SRAM, Extension Connector (J9)

5 PA8/A8 SDRAM, SRAM, Extension Connector (J9)

6 PA7/IA7 SDRAM, SRAM, Extension Connector (J9)

7 PAG6/A6 SDRAM, SRAM, Extension Connector (J9)

8 PA5/A5 SDRAM, SRAM, Extension Connector (J9)

9 PA4/A4 SDRAM, SRAM, Extension Connector (J9)

10 PA3/A3 SDRAM, SRAM, Extension Connector (J9)

11 PA2/A2 SDRAM, SRAM, Extension Connector (J9)

12 PA1/A1 SDRAM, SRAM, Extension Connector (J9)

13 PAO/AQ Extension Connector (J9)

14 PB2/SCKO/POE4/CS0O

Extension Connector (J9, J12)

15 PB16/TXDO/POEI/CST

Extension Connector (J9)

16 PB21/TIOC3BS/RXD0/IRQO/CS2

LED7, Extension Connector (J9)

17 PB18/TIOC3B/IRQ4/CS4

SRAM, Extension Connector (J9)

18 PB15/TIOC3C/IRQ5/CS5 DIP Switch for User (SW3-1),
Extension Connector (J9, J12)

19 RESET Reset Module, H-UDI Connector (J1, J2),
Extension Connector (J9)

20 GND -
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Operational Specifications

3.1.6 Extension Connectors (J8-J12)

Table3.1.9 lists pin assignments of extension connectors (J9).

Table3.1.9 Pin Assignments of Extension Connectors (J9)

Pin Signal Name Other Connection
1 3.3V -

2 3.3V -

3 WDTOVF -

4 PA25/TXD1/TIOCOD/IRQ7/A25 Serial Port Connector (J3)

5 PA24/RXD1/TIOCOC/IRQ6/A24 Serial Port Connector (J3)

6 PA23/SCK1/TIOCOB/IRQ5/A23 Extension Connector (J12)

7 PA22/TIOCOA/IRQ4/A22 Extension Connector (J10)

8 PA21/IRQ3/A21 IRQ3 Switch (SW6)

9 PA20/IRQ2/A20 SRAM

10 PA19/IRQ1/A19 SRAM

11 PA18/IRQ0/A18 SRAM

12 PA17/TXD3/A17 SRAM

13 PA16/RXD3/A16 SRAM

14 PA15/SCK3/A15 SRAM

15 PA14/A14 SDRAM, SRAM

16 PA13/A13 SDRAM, SRAM

17 PA12/A12 SDRAM, SRAM

18 PA11/A11 SDRAM, SRAM

19 PA10/A10 SDRAM, SRAM

20 GND -

21 NC -

22 NC -

23 EXCLK Clock Buffer (Not mounted), SDRAM, Extension Connector (J8)
24 PA9/A9 SDRAM, SRAM, Extension Connector (J8)
25 PAB8/A8 SDRAM, SRAM, Extension Connector (J8)
26 PA7/AT SDRAM, SRAM, Extension Connector (J8)
27 PAG/A6 SDRAM, SRAM, Extension Connector (J8)
28 PA5/A5 SDRAM, SRAM, Extension Connector (J8)
29 PA4/A4 SDRAM, SRAM, Extension Connector (J8)
30 PA3/A3 SDRAM, SRAM, Extension Connector (J8)
31 PA2/A2 SDRAM, SRAM, Extension Connector (J8)
32 PA1/AL SDRAM, SRAM, Extension Connector (J8)
33 PAO/AO Extension Connector (J8)

34 PB2/SCKO/POE4/CS0O Extension Connector (J8, J12)

35 PB16/TXDO/POE1/CS1 Extension Connector (J8)

36 PB21/TIOC3BS/RXDO0/IRQ0O/CS2 LED7, Extension Connector (J8)

37 PB18/TIOC3B/IRQ4/CS4 SRAM, Extension Connector (J8)

38 PB15/TIOC3C/IRQ5/CS5 DIP Switch for User (SW3-1), Extension Connector (J8, J12)
39 RESET Reset Module, H-UDI Connector (J1, J2),

Extension Connector (J8)
40 GND -
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3

Operational Specifications
3.1.6 Extension Connectors (J8-J12)

Table3.1.10 lists pin assignments of extension connectors.

Table3.1.10 Pin Assignments of Extension Connectors (J10)

Pin Signal Name Other connection
1 PF1/SDA/POE3/IRQ1 EEPROM
2 PFO/SCL/POE7/IRQO EEPROM
3 PB17/TIOC3A/IRQ1/CS3 SDRAM
4 PB1/TXDO/POE8S/RD/WR SDRAM, SRAM
5 PB8/RXD3/TIOC3AS/WEO/DQMLL SDRAM, SRAM
6 PB9/TXD3/TIOC3CS/WE1/WE/DQMLU SDRAM, SRAM
7 NC -
8 NC -
9 PB4/TIOC4A/CKE SDRAM
10 PB5/TIOC4B/IRQ2/RASL SDRAM
11 PB6/TIOC4C/IRQ3/CASL SDRAM
12 PB7/TIOC4D/IRQ7/CS7 Extension Connector (J12)
13 PB13/SCK2/TIOC4BS/BACK LEDS5, Extension Connector (J12)
14 PB11/TXD2/TIOC4DS/AH/DACK3 LED3
15 PB10/RXD2/TIOC4CS/WAIT/DREQ3 LED2, Extension Connector (J12)
16 NC -
17 PA22/TIOCOA/IRQ4/A22 Extension Connector (J9)
18 PB12/TXD2/TIOC4AS/BREQ LED4, Extension Connector (J12)
19 PB19/TIOC3D/IRQ6/CS6 DIP Switch for User (SW3-2)
20 GND -
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Operational Specifications
3.1.6 Extension Connectors (J8-J12)

Table3.1.11 lists pin assignments of extension connectors (J11).

Table3.1.11 Pin Assignments of Extension Connectors (J11)

Pin Signal Name Other Connection

1 NC -

2 NC -

3 PBO/RXDO/POEO/RD SRAM, Extension Connector (J12)

4 PD15/D15/TIC5US SDRAM, SRAM, Extension Connector (J12)
5 PD14/D14/TIC5VS SDRAM, SRAM, Extension Connector (J12)
6 PD13/D13/TIC5WS SDRAM, SRAM, Extension Connector (J12)
7 PD12/D12/TIC5U SDRAM, SRAM, Extension Connector (J12)
8 PD11/D11/TIC5V SDRAM, SRAM, Extension Connector (J12)
9 PD10/D10/TIC5W SDRAM, SRAM, Extension Connector (J12)
10 PD9/D9 SDRAM, SRAM, Extension Connector (J12)
11 PD8/D8 SDRAM, SRAM, Extension Connector (J12)
12 PD7/D7 SDRAM, SRAM, Extension Connector (J12)
13 PD6/D6 SDRAM, SRAM, Extension Connector (J12)
14 PD5/D5 SDRAM, SRAM, Extension Connector (J12)
15 PD4/D4 SDRAM, SRAM, Extension Connector (J12)
16 PD3/D3 SDRAM, SRAM, Extension Connector (J12)
17 PD2/D2 SDRAM, SRAM, Extension Connector (J12)
18 PD1/D1 SDRAM, SRAM, Extension Connector (J12)
19 PDO0/DO SDRAM, SRAM, Extension Connector (J12)
20 GND -
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Operational Specifications
3.1.6 Extension Connectors (J8-J12)

Table3.1.12 lists pin assignments of the extension connectors (J12).

Table3.1.12 Pin Assignments of the Extension Connectors (J12)

Pin Signal Name Other connection
1 +5V -
2 +5V -
3 PB10/RXD2/TIOC4CS/WAIT/DREQ3 LED2, Extension Connector (J10)
4 PB15/TIOC3C/IRQ5/CS5 DIP Switch for User (SW3-1) ,
Extension Connector (J8,J9)
5 PB14/RXD2/ADTRG/MRES -
6 PB13/SCK2/TIOC4BS/BACK LED5, Extension Connector (J10)
7 PB12/TXD2/TIOC4AS/BREQ LED4, Extension Connector (J10)
8 PB28/RXD3/TIOC1A/DACKO DIP Switch for User (SW3-3)
9 PB7/TIOC4D/IRQ7/CS7 Extension Connector (J10)
10 PB29/TIOC1B/DREQO DIP Switch for User (SW3-4)
11 NC(When R106 is mounted, PB30/ ASEBRKAK/ASEBRK/UBCTRG/
o - (H-UDI Connector (J1))
IRQOUT)
12 NC(When R107 is mounted, PB27/AUDATAOQ/TXD3/TIOC2A/TENDO) - (H-UDI Connector (J1))
13 NC(When R108 is mounted, PB26/AUDATA1/SCK3/TIOC2B/DREQ1) - (H-UDI Connector (J1))
14 | NCc(When R102 is mounted, PB25/AUDATA2/TXD3/TCLKA/IRQ3/DACKL) | - (H-UDI Connector (J1))
15 | NC(When R109 is mounted, PB24/AUDATA3/RXD3/TCLKB/IRQ2/TEND1) | - (H-UDI Connector (J1))
16 | NC(When R110 is mounted, PB23/AUDCK/TXD2/TCLKC/DREQ2) - (H-UDI Connector (J1))
17 | NC(When R111 is mounted, PB22/ AUDSYNC /RXD2/TCLKD/DACK2/
FRAWE) - (H-UDI Connector (J1))
18 [ NC -
19 PB20/TIOC3DS/BS LED6
20 GND -
21 PA23/SCK1/TIOCOB/IRQ5/A23 Extension Connector (J9)
22 | PB2/SCKO/POE4/CS0O Extension Connector (J8,J9)
23 PBO/RXDO/POEO/RD SRAM, Extension Connector (J11)
24 | PD15/D15/TIC5US SDRAM, SRAM, Extension Connector (J11)
25 PD14/D14/TIC5VS SDRAM, SRAM, Extension Connector (J11)
26 | PD13/D13/TIC5WS SDRAM, SRAM, Extension Connector (J11)
27 PD12/D12/TIC5U SDRAM, SRAM, Extension Connector (J11)
28 PD11/D11/TIC5V SDRAM, SRAM, Extension Connector (J11)
29 PD10/D10/TIC5W SDRAM, SRAM, Extension Connector (J11)
30 PD9/D9 SDRAM, SRAM, Extension Connector (J11)
31 PD8/D8 SDRAM, SRAM, Extension Connector (J11)
32 PD7/D7 SDRAM, SRAM, Extension Connector (J11)
33 PD6/D6 SDRAM, SRAM, Extension Connector (J11)
34 | PD5/D5 SDRAM, SRAM, Extension Connector (J11)
35 PD4/D4 SDRAM, SRAM, Extension Connector (J11)
36 PD3/D3 SDRAM, SRAM, Extension Connector (J11)
37 PD2/D2 SDRAM, SRAM, Extension Connector (J11)
38 PD1/D1 SDRAM, SRAM, Extension Connector (J11)
39 PDO0/D0O SDRAM, SRAM, Extension Connector (J11)
40 GND -
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Operational Specifications
3.2 Outline of Switches and LEDs

3.2 Outline of Switches and LEDs

The M3A-HS11 includes switches and LEDs as its operational components.

Figure3.2.1 shows the M3A-HS11 operational component assignment.

<Top View of the Component Side >
JP3
AVCC
Select
Jumper
\

JP4

Power Switch  LED1

AVREF swa SwW1
Select DIP Switch for
System Setting

Jumper
|

Power LED

f

[T XX X}
RO, 3 5 7 9

us n
9I!III!I15 v
=5 H2 of
R590P30U4 AVREF

Tom3-4]m8 R
SEs
&

9 UN.UFF UN N
ON OFF OFF[MODE3 [MD1:L/H

Select Jumper Switch  Switch

R45
LED2-7 & .
User LED
TTEMT oo
83 : :
200 : R32-{EH] R3G
 Res.[EEHEm ED ggtsmzn _Rg oo
RZ“%% E= : | : R RIS " R1Z o0
“RE ERiNe . .DK3058 . [ X}
. : °”“E sm_md R IN WPAN P
of N 2 4 6 8 10 12 14 %6 18 20
SW2 al?ls 00000000006 SwsMML_ w03 SW'T_P

ug 0000000000 . P

Reset & 1 357 3113551710 -O.
Switch 1mmans | SH7297 CRY [BOAIRD . .

‘ MBA=S 17
10 12 14 16 18|20 22 24 26 28 30 32 34 36 38 40 o J5 15V el 33V o
E.. 0000000O0OCGCOOOOOONOO @2
00 000000000000 0000000 NESAS' ;i
T T v
Sw3 JP1,JP2 SW5 SW6 Sw7

DIP Switch Power Supply NMI IRQ3 TP Switch

Figure3.2.1 M3A-HS11 Operational Component Assignment
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3 Operational Specifications
3.2.1 SH7211 Power Supply Select Jumpers (JP1, JP2)

3.2.1 SH7211 Power Supply Select Jumpers (JP1, JP2)

The sources for the SH7211 power supply voltages can be selected by setting JP1 and JP2.
Figure 3.2.2 shows the SH7211 power supply voltage select jumper assignment and Table 3.2.1 lists the jumper

setting for selecting SH7211 power supply.

Top View of the
Component Side

Board
Edge

JP1
Jeeel
1.5V PWRSEL

JP2
3eee@]t
3.3V PWRSEL

Board
Edge

Figure 3.2.2 SH7211 Power Supply Select Jumper Assignment (JP1, JP2)

Table 3.2.1 Jumper Setting for Power Supply Select (JP1, JP2)

Jumper Setting Function
JP1 1-2 1.5V fixed power supply voltage (supplied from regulator)
1.5V PWRSEL 2-3 External power supply voltage (supplied from J5)
JP2 1-2 3.3V fixed power supply voltage (supplied from regulator)
3.3V PWRSEL 2-3 External power supply voltage (supplied from J6)
. Initial Setting

Note: Do not change jumper settings during the operation of M3A-HS11. Ensure to turn off the power for

M3A-HS11 before changing jumper settings.

the
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Operational Specifications

3.2.2 AVCC and AVREF Select Jumper (JP3, JP4)

3.2.2 AVCC and AVREF Select Jumper (JP3, JP4)

The sources for the SH7211 power supply voltages supplied to AVCC and AVREF can be selected by setting JP3

and JP4.

Figure3.2.3 shows the pin assignment of AVCC and AVREF select jumper. Table3.2.2 lists the jumper setting of

AVCC and AVREF select jumper.

Top View of the
Component Side

Board

AVCCSEL AVREFSEL

“ “
@® @
@® @®
~ o~

JP3

Edge

Figure3.2.3 Pin Assignment of AVCC and AVREF Select Jumper (JP3, JP4)

Table3.2.2 Jumper Setting of AVCC and AVREF Select Jumper (JP3, JP4)

Jumper Setting Function
JP3 1-2 AVCC of SH7211 is connected with 5V fixed power supply voltage
AVCCSEL Open External Power Supply Voltage (supplied from J7 or H1)
JP4 1-2 AVREF of SH7211 is connected with 5V fixed power supply voltage
AVREFSEL Open External Power Supply Voltage (supplied from J7 or H2)
: Initial Setting

Note: Do not change jumper settings during the operation of M3A-HS11. Ensure to turn off the power for the
M3A-HS11 before changing jumper settings.
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3.2.3 Switch and LED Functions

3.2.3 Switch and LED Functions

The M3A-HS11 includes seven switches and seven LEDs.

Table3.2.3 lists switches mounted on M3A-HS11.

Table3.2.3 Switches Mounted on M3A-HS11

No. Function Remarks

SW1 System Power On/Off Switch -

SW2 System Reset Input Switch See Section 2.8 for details

SW3 DIP Switch for User (4-pole) *PB15, PB19, PB28 and PB29 are pulled
SW3-1 OFF : PB15=H, ON : PB15=L up. See section 2.5 2 for details.
SW3-2 OFF : PB19=H, ON : PB19=L
SW3-3 OFF : PB28=H, ON : PB28=L
SW3-4 OFF : PB29=H, ON : PB29=L

Sw4 DIP Switch for System Setting (4-pole) See Table3.2.4 for the functions

SW5 NMI Switch See Section 2.9 for details

SW6 IRQ3 Switch See Section 2.9 for details

SW7 | TR Switch See Section 2.9 for details

Table3.2.4 lists the functions of switch SW4. SH7211 operating mode

and FWE pins. Table3.2.5 lists the setting of SH7211 operating modes.

Table3.2.4 Functions of Switch SW4

is set by the combination of the MD0O, MD1

No. Setting Function
OFF FWE=H
SW4-1 (Releasing the writing/erasing protects of on-chip flash memory)
FWE =
ON FS\./ZEinL the writing/erasing protects of on-chip flash memory) MCU operating
SW4-2 OFF MD1 g tat Hg o : = mode setting
) pin state (See.Table3.2.5)
MD1 ON MD1 pin state “L”
SW4-3 OFF MDO pin state “H”
MDO ON MDO pin state “L”
: Initial Setting
Table3.2.5 Selection of SH7211 Operating Modes
SW4-1 SW4-2 SW4-3 SH7211 Operating Mode
(FWE) (MD1) (MDO) Operating mode Mode name
MCU extension mode0
ON ON ON Mode0 (On-chip ROM disabled, CSO space:16bit bus)
MCU extension model
ON ON OFF Model (On-chip ROM disabled, CSO space:8bit bus))
ON OFF ON Mode2 MCU extension mode2 (On-chip ROM enabled)
ON OFF OFF Mode3 Single chip mode (On-chip ROM enabled)
OFF ON ON Mode4 Boot mode (On-chip ROM enabled)
OFF ON OFF Mode5 User boot mode (On-chip ROM enabled)
OFF OFF ON Mode6 User programming mode (On-chip ROM enabled)
OFF OFF OFF Mode7 Writer mode (On-chip ROM enabled)
: Initial Setting
Rev.1.01 Jan 31, 2008 3-18
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3.2.3 Switch and LED Functions

Table3.2.6 lists the functions of LEDs mounted in M3A-HS11.

Table3.2.6 Functions of LEDs mounted in M3A-HS11

No. Color Functions/Remarks
LED1 Red Power-on LED (LED1 lights when power is supplied)
LED2 Green Open to users (LED2 lights when PB10 outputs “L")
LED3 Green Open to users (LED3 lights when PB11 outputs “L")
LED4 Green Open to users (LED4 lights when PB12 outputs “L")
LED5 Green Open to users (LEDS5 lights when PB13 outputs “L")
LED6 Green Open to users (LEDG lights when PB20 outputs “L")
LED7 Green Open to users (LED7 lights when PB21 outputs “L”")
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3 3.3 Board Dimensions of M3A-HS11

3.3 Board Dimensions of M3A-HS11

Figure 3.3.1 shows board dimensions of M3A-HS11.
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Figure 3.3.1 Board Dimensions of M3A-HS11
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