REJ10J0916-0100 RE NESANAS

SH7086 CPU Board

M3A-HS86

User's Manual

Renesas 32-Bit RISC Microcomputers
SuperH™ RISCengine Family / SH7080 Group

Rev. 1.0 RenesasTechnology
Issued : Feb 6. 2007 www.renesas.com



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 or 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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1 Overview
1.1 Overview

1.1 Overview

The M3A-HS86 is the CPU board designed for users to evaluate the functionality and performance of the SH7086
group of Renesas Technology original microcomputers, as well as develop and evaluate the application software for
this group of microcomputers. The SH7086's data bus, address bus and various internal peripheral circuit function pins
are connected to the extension connector of the M3A-HS86, 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-HS86.

1.2 Configuration

Figurel.2.1 shows an example of system configuration using the M3A-HS86.

*

SH7086 CPU Board ! 5V DC
M3A-HS86 5 Power Supply
(1.5A min.)

Serial Port
Connector

<—>||

J
I SH7086 I

H-UDI Connector
(14-pin or 36-pin)

Extension
Board
|
|
[ | |
* Can be created according Extension
to applications Connector
HEW R
debugger E10A-USB
High-performance .
Embeded Workshop(HEW)
SuperH RISC engine j S l / pp"‘
C/C++ Compiler Package’ - UsSB €
Host .
Computer

*. It is necessary to buy separately for software development.

Figurel.2.1 System Configuration Example of M3A-HS86
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External Specifications

1.3 External Specifications

Tablel.3.1 lists external specifications of M3A-HS86.

Table1.3.1 External Specifications of M3A-HS86

No.

Iltem

Content

CPU

SH7086
® |nput(XIN) clock : 10MHz
® Bus clock : 40MHz,max
® CPU clock : 80MHz,max
® On-chip memory
Flash memory : 512KB
RAM : 32KB

Memory
*M3A-HS86(3.3V version) only

® SDRAM : 16 Mbytes.(16-bit bus width) 1pc

® External flash memory enabled to mount

Connectors

® Extension connector (Bus, I/O, VCC, GND)

® User I/O connector (SH7086’s MTU2 and A/D function pins)

® Serial port connector (D-sub 9pins)
® H-UDI connector (36pins)
® H-UDI connector (14pins)

LED

® POWER LED (1pc.)
® | ED for interrupt switch (1pc.)
® User LED (7pcs.)

Switches

® Reset switch (1pc.)

® NMI switch (1pc.)

® |RQ1 switch (1pc.)

® DIP switch for system setting (1pc.,4 poles)

® DIP switch for users (1pc.,4 poles)

Package Dimensions

® Dimensions :100mm x 100mm
® Mounting form :6-layer, double-side mounted

® Board configuration :1 board

Rev.1.0 Feb 6, 2007
REJ10J0916-0100
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Overview
1 1.4 External View

1.4 External View

Figurel.4.1 shows the external view of M3A-HS86.

Figurel.4.1 External View of M3A-HS86 (IC socket mounted version)

Rev.1.0 Feb 6, 2007
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1.5 MB3A-HS86 Block Diagram

1.5 M3A-HS86 Block Diagram

Figurel.5.1 shows the system block diagram of M3A-HS86.

Flash Memory
(Not mounted)

16

SH7086 CPU Board
M3A-HS86

Bus Clock: 40MHz

16 or

H-UDI Connector H-UDI Connector | | Serial Port User I/O0
(36pin) (14pin) Connector Connector
/ A y A A
AUD y y H-UDI \ A
* SH7086 SDRAM
(80MH?z) 16MB

Extension Connectors

16

*: Only for M3A-HS86 (3.3V version)

Figurel.5.1 System Block Diagram of M3A-HS86
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1.6 M3A-HS86 Board Overview

1.6 M3A-HS86 Board Overview
Figurel.6.1 shows the M3A-HS86 board overview.
< Top View of the Component Side >
P2
FWE Pin
Select J5
Jumper Power Supply SW1
JP1 Connector Power Switch
U2 Clock Bufier \gg;;gs;j;;;g‘,y
AN \
g5 e LEDL
swa
DIP Switch
J3 for System Setting
Serial Port
Connector
J1
H-UDI Connector
(36-pin)
us
RS232C Driver |
J14 T
Extension Connector
User LED
6-8
32
H-UDI Connector
37,38 =) (14-pin)
User 1/O Connector
P BoARD
. SXENESAS
éojddsvsdpase
sSw3 LED2-5
Sw2 . 6 / sSws
RESET ~ DIPSwitth  gegeric User LED NMI N?F!VJS IRQL
Switch for Users LED9 Switch Switch Switch
LED for Interrupt W“El
Confirmation
< Top View of the Solder Side >
J13 N
Extension Connector -
| J12 .
Extension Connector 1
U8 3.3V
Voltage Regulator
AVREF AVCC svﬁu S
Ji1 v
Extension Connector X
Pz CPil J6 *
ER User I/0O Connector
SH7086 CPU BOARD
MSAHSHE @pwo
J9 -
Extension Connector 1
J10 .
Extension Connector 1
Notes: *1: Not mounted *2: 3.3V version only *3: Can be mounted only for 3.3V version
Figurel.6.1 M3A-HS86 Board Overview
Rev.1.0 Feb 6, 2007 1-6
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1.6 M3A-HS86 Board Overview

Tablel.6.1 lists main components mounted in the M3A-HS86.

Tablel.6.1 Main Components Mounted in the M3A-HS86

Symbol Parts Name Remarks Recommended parts number for
not-mounted components
ul CPU SH7086 (Renesas)
Ul CPU socket NQPACK176SD
uz2 Clock buffer Not mounted CY2305SC-1 (Cypress)
Not mounted
u3 Flash memory (Can be mounted only
for 3.3V version)
u4 SDRAM 3.3V version only
us RS-232C driver
U6 Reset IC M51957BFP (Renesas)
u7 Logic IC
us 3.3V voltage regulator
X1 Oscillator 10.00MHz
J1 H-UDI connector 36-pin type
J2 H-UDI connector 14-pin type
J3 Serial port connector
J4 External power supply connector Not mounted A2-2PA-2.54DSA (Hirose)
J5 Power supply connector
J6 User I/O connector Not mounted XG4C-2634 (Omron)
J7,J8 User 1/O connector Not mounted A2-3PA-2.54DSA (Hirose)
J9,J11,J12 Extension connector Not mounted XG4C-2031 (Omron)
J10.J13 Extension connector Not mounted XG4C-4031 (Omron)
114 Extension connector Not mounted 3428-6002LCSC
(Sumitomo 3M)
LED1 Power LED Blue
LED2-8 User LED Green
LED9 LED for interrupt confirmation Red/Yellow green
(Two colors)
Swi Power switch
Sw2 Reset switch
SW3 DIP switch for users
Sw4 DIP switch for system setting
SW5 NMI switch
SW6 IRQ1 switch
SW7 MRES switch Not mounted B3SN-3012 (Omron)

Rev.1.0 Feb 6, 2007
REJ10J0916-0100
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1.7 M3A-HS86 Memory Mapping

1.7 M3A-HS86 Memory Mapping

Figurel.7.1, Figurel.7.2 and Figurel.7.3 show a memory mapping example of SH7086 in the M3A-HS86.

Logical space of the SH7086
MCU mode 3
(Single Chip mode)

H"0000 0000 H"0000 0000

H"0007 FFFF H*0007 FFFF
H*0008 0000 H"0008 0000
H*FFFF 3FFF H*FFFF_3FFF
H"FFFF 4000 H*FFFF 4000
H*FFFF BFFF H*FFFF_BFFF
H"FFFF CO00 On-chip peripheral Module :_:;:;:;:; lczggg
H*FFFF FFFF

Memory Mapping
of the M3A-HS86

On-chip peripheral Module

Figurel.7.1 Memory Mapping Example of SH7086 (MCU mode 3)

Rev.1.0 Feb 6, 2007
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1 Overview
1.7 M3A-HS86 Memory Mapping

Logical space of the SH7086 .
Memory Mapping
MCU mode 0,1 of the M3A-HS86
(On-chip ROM disabled mode)
H=0000 0000 H”0000 0000 Flash Memory (8MB) 1
CSO0 space: 64MB H"007F FFFF User A
H*03FF FFFF H"03FF FFFF ST
H"0400 0000 H=0400 0000
CS1 space: 64MB User Area
H*07FF FFFF H*O7FF FFFF
H=0800 0000 H=0800 0000
CS2 space: 64MB User Area
H*O0BFF FFFF H*"O0BFF FFFF
H"0CO00 0000 H="0CO00 0000
CS3 space: 64MB H"OCFF FFFF User A
H*OFFF FFFF H"OFFF FFFF S Ak
H"1000 0000 H*1000 0000
CS4 space: 64MB User Area
H*13FF FFFF H*13FF FFFF
H®"1400 0000 H"1400 0000
CS5 space: 64MB User Area
H*17FF FFFF H*17FF FFFF
H"1800 0000 H=1800 0000
CS6 space: 64MB User Area
H"1BFF FFFF H"1BFF FFFF
H®"1CO0 0000 H=1C00 0000
CS7 space: 64MB User Area
H"1FFF FFFF H 1FFF FFFE
H=2000 0000 H"2000 0000
Reserved Reserved
H®*3FFF FFFF H*3FFF FFFF
H"4000 0000 H=4000 0000
CS8 space: 1GB User Area
H*7FFF FFFF H*7FFF_FFFF
H"8000 0000 H=8000 0000
Reserved Reserved
H*FFF7 FFFF H*FFF7 FFFF
H"FFF8 0000 : H®"FFF8 0000 !
H*FFF9 FFFF SDRAM Mode setting H"FFF9 FFEF SDRAM Mode setting
H*FFFA 0000 H*FFFA 0000
Reserved Reserved
H*FFFF 3FFF H"FFEF _3FFF
H*FFFF 4000 On-chip RAM H*FFFF 4000 On-chip RAM
H*FFFF BFFF (EPLE) H*FFFF_BFFF (L)
H*FFFF CO00 On-chip peripheral Module H*FFFF CO00 On-chip peripheral Module
H*FFFF FFFF H*FFFF FFFF
Notes
*1: For the case that 8MB flash memory is mounted (M3A-HS86(3.3V version) only)
*2: M3A-HS86(3.3V version) only

Figurel.7.2 Memory Mapping Example of SH7086 (MCU mode 0,1)

Rev.1.0 Feb 6, 2007
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1 Overview
1.7 M3A-HS86 Memory Mapping

Logical space of the SH7086 .
MCU mode 2 Memory Mapping
(On-chip ROM enabled mode) of the M3A-HS86
H*0000 0000 H=0000 0000
H*0007 FFFF On-chip ROM (512KB) H"0007 FFFF On-chip ROM (512KB)
H®"0008 0000 H=0008 0000
H"O1EE FEEE Reserved H*01FF FEEF Reserved
H=0200 0000 H"0200 0000 Flash Memory (8MB)
CSO0 space: 32MB H®"027F FFFF
H*03FF FFFF H*03FF_FFFF User Area
H=0400 0000 H=0400 0000
CS1 space: 64MB User Area
H*"O07FF FFFF H*"07FF FFFF
H"0800 0000 H®"0800 0000
CS2 space: 64MB User Area
H*OBFF FFFF H"OBFF FFFF
H"0C00 0000 M70C00 0000 [ sorawciem)e |
CS3 space: 64MB H"OCFF FFFF
H"OFFF FFFF H"OFFF FFFF User Area
H®1000 0000 H®"1000 0000
CS4 space: 64MB User Area
H"13FF FFFF H"13FF FFFF
H"1400 0000 H"1400 0000
CS5 space: 64MB User Area
H*17FF FFFF H®"17FF FFFF
H®1800 0000 H*1800 0000
CS6 space: 64MB User Area
H®"1BFF FFFF H*1BFF FFFF
H®"1C00 0000 H"1CO0 0000
CS7 space: 64MB User Area
H"1FFF FFFF H™1FFF FFFF
H®2000 0000 H®2000 0000
Reserved Reserved
H"3FFF FFFF H"3FFF FFFF
H"4000 0000 H"4000 0000
CS8 space: 1GB User Area
H*7FFF FFFF H®"7FFF FFFF
H=8000 0000 H=8000 0000
Reserved Reserved
H*FFF7 FFFF H*FFF7 FFFF
H*"FFF8 0000 i H®"FFF8 0000 .
H*FEFS9 FEFE SDRAM Mode setting H*EFF9 FEEF SDRAM Mode setting
H*"FFFA 0000 H"FFFA 0000
Reserved Reserved
H*"FFFF 3FFF H*FFFF 3FFF
H*FFFF 4000 On-chip RAM H*FFFF 4000 On-chip RAM
H*FFFF BFFF i) H*FFFF BFFF (32KB)
H*FFFF C000 On-chip peripheral Module H*FFFF C000 On-chip peripheral Module
H*FFFF FFFF H*FFFF FFFF
Notes
*1: For the case that 8MB flash memory is mounted (M3A-HS86(3.3V version) only)
*2: M3A-HS86(3.3V version) only

Figurel.7.3 Memory Mapping Example of SH7086 (MCU mode 2)

Rev.1.0 Feb 6, 2007
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1 Overview

1.8 Absolute Maximum Ratings

1.8 Absolute Maximum Ratings

Tablel1.8.1 lists the absolute maximum ratings of M3A-HS86.

Table1.8.1 Absolute Maximum Ratings of M3A-HS86

Symbol Parameter Rated Value Remarks
5VCC | 5V system power supply voltage -0.3Vto 6.0V | Relative to VSS

3VCC | 3.3V system power supply voltage -0.3Vto 4.6V | Relative to VSS

Topr | Operating ambient temperature -0°C to 50°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 places closest possible to the board.

1.9 Recommended Operating Conditions

Table1.9.1 lists the recommended operating conditions of M3A-HS86.

Table1.9.1 Recommended Operating Conditions of M3A-HS86

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
- Maximum current consumption in the Within 1A
board
Topr | Operating ambient temperature 0°C to 50°C No dewdrops allowed.

Use in corrosive gas environment prohibited.

Rev.1.0 Feb 6, 2007
REJ10J0916-0100
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2

Functional Overview

2.1 Functional Overview

2.1 Functional Overview

The M3A-HS86 is the SH7086 CPU board that has the functions listed in Table2.1.1.
Table2.1.1 lists the functional modules of M3A-HS86.

Table2.1.1 Functional Modules of M3A-HS86

Sections

Functions

Contents

2.2

CPU

SH7086
® Input(XIN) clock : 10MHz
® Bus clock : 40MHz,max
® CPU clock : 80MHz,max
® On-chip memory
- Flash memory: 512KB
- RAM : 32KB

2.3

Memory
*M3A-HS86(3.3V version) only

® SDRAM : 16 Mbytes(16-bit bus width) 1pc.

® External flash memory enabled to mount

2.4 Serial Port Interface Connects SCI1 of the SH7086 to the Serial Port connector
25 I/O Ports Connects to the input/output ports of the SH7086

2.6 Power Supply Circuit Controls the system power supply of the M3A-HS86

2.7 Clock Module Controls the system clock

2.8 Reset Module Controls device reset mounted on the M3A-HS86

29 Interrupt Switches Connect to the NMI and IRQ1 pins

2.10 E10A-USB Interface SH7086 H-UDI/AUD interface

Operational specifications

Connectors, switches and LEDs
® SH7086 extension connector
® Switches and LEDs
® H-UDI connector

Detailed in Chapter 3.

Rev.1.0 Feb 06. 2007
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Functional Overview
2.2 CPU

2.2 CPU

The M3A-HS86 contains the 32-bit RISC microcomputer SH7086 that operates with a maximum 80MHz of CPU
clock frequency. The SH7086 includes 512-Kbyte flash memory, and 32-Kbyte SRAM, making it useful in a wide

range of applications from data processing to equipment control.

The M3A-HS86 can be operated with a maximum 80MHz of CPU clock frequency (external bus 40MHz, max) using

a 10MHz input clock.

Figure2.2.1 shows the SH7086 block diagram in the M3A-HS86.

SH7086

Clock

Mode

System
Control

NMI Switch| [ >
IRQ1 Switch| [ >

H-UDI
Connector

Serial Port
Connector

User LED

User DIP
Switch

EXTAL
XTAL
PA15/CK

MD1
MDO
FWE

WDTOVF
RES
PA18/BREQ
PA19/BACK

NMI
PA5/IRQ1/DREQ1

PE12/TCK
PE8/TMS
PE10/TDI
PE11/TDO
PE9/TRST
ASEMDO
PE13/ASEBRKAK/ASEBRK/MRES
PE6/AUDATAO
PES/AUDATA1
PE4/AUDATA2
PE3/AUDATA3
PEO/AUDCK
PA16/AUDSYNC

PA3/RXD1
PA4/TXD1

PE1
PE2
PE7
PE14
PE16
PE17
PE18

PB6
PB7
PB8
PB9

PCO0/A0-PC15/A15;
PBO/A16
PB1/A17

PC18/A18
PC19/A19
PC20/A20
PC21/A21
PC22/A22
PC23/A23
PC24/A24
PC25/A25
PA26/A26/IRQO
PA27/A27/IRQ1
PA28/A28/IRQ2
PA29/A29/IRQ3

PDO0/D0-PD31/D31¢

PA10/CS0

PA11/CS1

PA6/CS2

PA7/CS3

PA20/CS4|
PA21/CS5/CETAICASU/TIC5U
PA14/RD

PB4/RASL/IRQ2
PB5/CASL/IRQ3
PA13/WRH/DQMLU/WE
PA12/WRL/DQMLL
PA23/WRHH/ICIOWR/AH/DQMUU
PA22/WRHL/ICIORD/DQMUL
PAS/RDWR/IRQ2
PA9/FRAME/CKE/IRQ3

PAO/CS4/RXDO
PA1/CS5/CEIA/TXDO
PA2/A25/DREQO/IRQO/SCKO
PB2/IRQO/POED/SCL
PB3/IRQ1/POE1/SDA
PE15/IRQOUT/CKE/DACK1/TIOC4D
PE19/TIOC4BS
PE20/TIOCA4CS
PE21/TIOC4DS
PA17/WAIT/DACK2
PA24/CE2AIDREQ3
PA25/CE2B/DACK3/POES8

PFO/ANO-PF15/AN15]

- —
2]

Address Bus

Data Bus

Bus Control

SCI/IIC/DMAC/
GPIO/IRQ/
MTU2S

A/ID
Converter

Figure2.2.1

SH7086 Block Diagram
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Functional Overview

2.3 Memory

2.3 Memory

2.3.1 SH7086 On-chip Memory

The SH7086 includes 512-Kbyte flash memory and 32-Kbyte SRAM.

2.3.2 SDRAM

The M3A-HS86 (3.3V version) mounts 16MB SDRAM as standard equipment. SDRAM is controlled by the bus
state controller built into SH7086. Table2.3.1 lists SDRAM specifications used in M3A-HS86. Figure2.3.1 shows the

block diagram of SDRAM connection.

Table2.3.1 SDRAM Specifications

Specifications Contents
Configuration 16 Mbytes (16-bit bus) x 1pc.
Capacity 16 Mbytes
Access Time 5.4ns

CAS Latency

2(at 40MHz bus clock)

Refresh Interval

4,096 refresh cycles every 64ms

Row Address

Al11- AO

Column Address

A8 - A0

Number of Banks

4-bank operation controlled by BAO and BA1

SH7086

SDRAM
(8M Word x 16bit)

Al4

Al13
11

vVVY

Al12-Al

CK

CKE

CS3

RASL

CASL

VVVVYY

RDWR

WE

DQMLU
DQMLL

16

vVvVvVyvY

A

D15-DO

BA1
BAO

Al11-A0
CLK
CKE
cs
RAS
CAS

DQMU
DQML
DQ15-DQO

Figure2.3.1 Block Diagram of SDRAM Connection
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2

Functional Overview

2.3 Memory

Table2.3.2 lists an example of bus state controller settings for operation with the SH7086 Bus clock at 40MHz.

Table2.3.2 Example of Bus State Controller Settings at SDRAM

User Area

SDRAM Controller Settings

CS3

CS3 Space Bus Control Register(CS3BCR)
Initial value :H'36DB 0600
Recommended set value : H'1000 4400
- Specify idle cycles between write-read cycles and write-write cycles
IWW][2:0] = 001 ; 1 idle cycle inserted
- Specify memory type : TYPE[2:0] = 100 ;SDRAM
- Data bus size : BSZ[1:0] = B'10 ;16-bit size
CS3 Space Wait Control Register(CS3WCR)
Initial value : H'0000 0500
Recommended set value :H'0000 4891
- Number of Auto-Precharge Completion Wait Cycles
TRP[1:0] = 10 ;3 cycles
- Wait Cycles between ACTV Command and READ(A)/WRIT(A) Command
TRCD[1:0] = 10 ;3 cycles
- Area 3 CAS latency
A3CL[1:0] = 01 ;2 cycles
- WRIT(A) command—Number of Auto-Precharge/PRE Command cycles
TRWL[1:0] = 10 ;2 cycles
- REF Command/Self-Refresh Release—~>Number of ACTV/REF/MRS Command cycles.
TRC[1:0] =01 ; 4 cycles
SDRAM Control Register(SDCR)
Initial value : H'0000 0000
Recommended set value : H'0000 0809
- Refresh control
RFSH =1 ; Refresh enabled
- Refresh control
RMODE = 0 ; Auto refresh
- Bank active mode
BACTV = 0 ;Auto precharge mode
- Number of area3 row address bits
A3ROWI1:0] = 01 ;12 bits
- Number of area3 column address bits
A3COL[1:0] = 01 ;9 hits
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 times
RRC[2:0] =000 ; 1 time
Refresh Time Constant Register(RTCOR)
Initial value : H'0000 0000
Recommended set value : H'A55A 0027
*The following shows refresh request intervals in cases when clock select is set to B¢/16.
1 cycle :400nsec(40MHz/16 = 2.5MHz)
Refresh request intervals for the SDRAM : every 15.625usec
15.625usec /400nsec = 39(0x27) cycles / refresh
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Functional Overview

2.3 Memory

Figure2.3.2 shows an example of SDRAM single read/write timing for operation with the SH7086 Bus clock at

40MHz.

CKIO

RASL

CASL

RDWR

DQMUU-LL

MAO0-9,11

MA10

BAO-1

DO-31

DRAM SINGLE READ-

DRAM SINGLE WRITI

D D
[paee T Tw Tw Tel Tow Td1 Tde Tapl Tap2 Tr Trwi Trw2 Tel Trwil Trwi2 Tapl Tap2
ACT DESEL | DESEL | READA | DESEL | DESEL | DESEL | DESEL | DESEL AcT DESEL | DESEL | WRITA | DESEL | DESEL | DESEL | DESEL
tcsb tcsD
1CSD, I
leist e g PG ‘.L .
)i lCSDW
T ?
tRASD, RASD
> tsl i tS1
fe S .=
——T&RASD —-tRASD
It CASD ol L tCASD
>l gtst T st
—IJKDASD —4(:/-\50
] tHl RWD tHI
st
—-»{mwn
| tHI
DQMD tDQMD DQMD
S S
ol L tHl st o | tHl
tAD1 tAD1 tADL
44=| tst —] 41 tsl
— ot —#{tAD1
W tHI tHI
tRDS2)
" ch[))HZ WDD:
e O e tSL
Data T i
— | tWDH2
] HI

Figure2.3.2 Example of SDRAM Single Read/Write Timing
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2 Functional Overview
2.3.3 Expand of Flash Memory

2.3.3 Expand of Flash Memory

M3A-HS86 has installed the mounting space to which the flash memory can be expanded externally.

The mountable flash memory is 32M bit or 64M bit flash memory with 3.3V power-supply voltage, 16-bit bus width,
and TSOP-48 pin (20 x 12mm).

By a DIP switch (SW4-4), the validity or invalidity of write protect for flash memory can be switched.

Figure2.3.3 shows an example of 32-Mbit Flash Memory connection.

Flash Memory
32Mbit(2M Word x16bit) or
SH7086 64Mbit(4M Word x16bit)
A22 - A1 23/ A21- A0
16,
D15 - DO 7 DQ15 - DQO
3.3V—d BYTE
RD P d o
WRL O g WE
CS0 p g CE
Reset 4 RP
vee NC— RY/BY
—d WP
DIP SW
SW4-4 I

Figure2.3.3 Connection Example with Flash Memory

Note: Only the M3A-HS86 (3.3V version) can connect the flash memory to outside.

Rev.1.0 Feb 06. 2007 2-7
RENESAS
REJ10J0916-0100



2 Functional Overview

2.4 Serial Port Interface

2.4 Serial Port Interface

The SH7086 included in the M3A-HS86 contains a UART module. In the M3A-HS86, SCI channel 1 is connected to

Serial Port connector J3.
Figure2.4.1 shows the block diagram of serial port interface in the M3A-HS86.

RS232C Serial Port
vee Driver Connector (J3)

§ NC
PA3/RXD1 | <F
PA4/TXD1 {>

SH7086

Figure2.4.1 Block Diagram of Serial Port Interface
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2 Functional Overview
2.5 1/0O Ports

2.5 1/0 Ports

In the M3A-HS86, all of the SH7086's 1/0O ports are connected to the extension bus connector. Some /O ports are
connected to DIP switches and LEDs of the M3A-HS86 board. Users are free to use these ports.

Figure2.5.1 shows the Block Diagram of DIP Switch and LEDs in the M3A-HS86.

Table2.5.1 to Table 2.5.3 list a function of the SH7086 1/O ports in the M3A-HS86.

LED8 LED7 LED6 LEDS LED4
GREEN GREEN GREEN GREEN | GREEN SH7086
\‘\ Y
PE1
PE2
PE7
PE14
PE16
PE17
PE18
VvCC
—-
WL 1 5% . PB6
SW3-2 Q/O PB7
SW3-3 o0 PB8
Swa3-4 O/O PB9
77

Figure2.5.1 Block Diagram of DIP Switch and LEDs in M3A-HS86
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Functional Overview
2.5 1/0O Ports

Table2.5.1 Functions of SH7086 I/O Ports

SH7086 Connection Destinations on M3A-HS86
Pin Extension Connector
Pin Name Other Connections
No. J6 | J7 [ J8 | J9 | J10 | J11 | J12 | J13 | J14
1 | PE12/TIOC4A/TXD3/SCS/TCK . H-UDI connector (J1,J2)
2 | PE13/TIOC4B/MRES/ASEBRKAK/ASEBRK ° H-UDI connector (J1.J2)
MRES SW (Not mounted)
3 | PA23/WRHH/ICIOWR/AH/DQMUU/TIC5W ° °
4 PE14/WRHH/ICIOWR/AH o LEDS
/DQMUU/DACKO/TIOC4C

5 | PA22/WRHL/ICIORD/DQMUL/TIC5V ° °

6 | PA21/CS5/CE1A/CASUITIC5U ° °

7 | PE15/CKE/DACK1/TIOC4D/IRQOUT .

9 | PE16/CS8/TIOC3BS ° ° User Port (LEDS)
10 | PE17/TIOC3DS ° User Port (LED7)
12 | PE18/TIOC4AS ° User Port (LEDS8)
13 | PE19/TIOC4BS °
14 | PE20/TIOCACS °
15 | PE21/TIOCADS °
16 | PCO/AO °
17 | PC1/AL ° Flash, SDRAM *1
18 | PC2/A2 ° Flash, SDRAM *1
19 | PC3/A3 ° Flash, SDRAM *1
20 | PC4/A4 ° Flash, SDRAM *1
22 | PC5/A5 ° Flash, SDRAM *1
24 | PC6/A6 ° Flash, SDRAM *1
25 | PC7IA7 ° Flash, SDRAM *1
26 | PC8/A8 ° Flash, SDRAM *1
27 | PC9/A9 ° Flash, SDRAM *1
28 | PC10/A10 ° Flash, SDRAM *1
29 | PC11/A11 ° Flash, SDRAM *1
30 | PC12/A12 ° Flash, SDRAM *1
31 | PC13/A13 ° Flash, SDRAM *1
32 | PC14/A14 ° Flash, SDRAM *1
33 | PC15/A15 ° Flash *1
34 | PBO/A16/TICSWS ° Flash *1
36 | PB1/A17/TIC5W ° Flash *1
38 | PA20/CS4/RASU °
39 | PA19/BACK/TEND1 °
40 | PB2/IRQO/POEO/SCL °
41 | PB3/IRQL/POE1/SDA °
42 | PA18/BREQ/TENDO °
43 | PB4/RASL/IRQ2/POE2 ° SDRAM *1
45 | PB5/CASL/IRQ3/POE3 ° SDRAM *1
46 | PB6/A18/BACK/IRQ4/RXDO ° User Port (Dip SW)
47 | PB7/A19/BREQ/IRQ5/TXDO . User Port (Dip SW)
49 | PB8/A20/WAIT/IRQ6/SCKO ° User Port (Dip SW)
50 | PB9/A21/IRQ7/ADTRG/POES ° User Port (Dip SW)
52 | PA14/RD ° Flash *1
54 | PC18/A18 ° Flash *1

Note *1: Only for 3.3V version
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Functional Overview

2.5

1/0O Ports

Table 2.5.2 Functions of SH7086 1/O Ports

SH7086

Connection destinations on M3A-HS86

Pin
No.

Pin Name

Extension Connector

J6

J7

J8

J9

J10

J11

J12

J13

J14

Other Connections

55

PC19/A19

Flash *1

56

PC20/A20

Flash *1

58

PC21/A21

Flash *1

59

PC22/A22

60

PC23/A23

61

PC24/A24

62

PC25/A25

63

PA26/A26/IRQO

65

PA27/A27/IRQ1

67

PA28/A28/IRQ2

68

PA29/A29/IRQ3

69

PD31/D31/TIOC3AS/ADTRG

70

PD30/D30/TIOC3CS/IRQOUT

72

PA13/WRH/DQMLU/WE/POE7

SDRAM *1

73

PA12/WRL/DQMLL/POE6

Flash, SDRAM *1

75

PA11/CS1/POES5

76

PA10/CS0/POE4

Flash *1

77

PA9/FRAME/CKE/IRQ3/TCLKD

SDRAM *1

78

PA8/RDWR/IRQ2/TCLKC

SDRAM *1

79

PA7/CS3/TCLKB

SDRAM *1

80

PA6/CS2/TCLKA

81

PD29/D29/CS3/TIOC3BS

82

PD28/D28/CS2/TIOC3DS

83

PD27/D27/DACK1/TIOC4AS

84

PD26/D26/DACKO/TIOC4BS

85

PD25/D25/DREQ1/TIOCACS

87

PD24/D24/DREQO/TIOCA4DS

88

PD23/D23/IRQ7/AUDSYNC

89

PD22/D22/IRQ6/TIC5US/AUDCK

90

PD21/D21/IRQ5/TIC5VS/AUDMD

91

PD20/D20/IRQ4/TIC5SWS/AUDRST

92

PD19/D19/IRQ3/POE7/AUDATA3

93

PD18/D18/IRQ2/POE6/AUDATA2

95

PD17/D17/IRQ1/POE5/AUDATAL

97

PD16/D16/IRQO/POE4/AUDATAO

98

PD15/D15/TIOC4DS

Flash, SDRAM *1

99

PD14/D14/TIOCACS

Flash, SDRAM *1

100

PD13/D13/TIOC4BS

Flash, SDRAM *1

101

PD12/D12/TIOC4AS

Flash, SDRAM *1

103

PD11/D11/TIOC3DS

Flash, SDRAM *1

105

PD10/D10/TIOC3CS

Flash, SDRAM *1

106

PD9/D9/TIOC3BS

Flash, SDRAM *1

107

PD8/D8/TIOC3AS

Flash, SDRAM *1

108

PD7/D7/TICSWS

Flash, SDRAM *1

110

PD6/D6/TIC5VS

Flash, SDRAM *1

111

PD5/D5/TIC5US

Flash, SDRAM *1

Note *1: Only for 3.3V version

Rev.1.0 Feb 06. 2007

REJ10J0916-0100

RENESAS

2-11



Functional Overview

2.5 1/0O Ports
Table 2.5.3 Functions of SH7086 1/0 Ports

SH7086 Connection Destinations on M3A-HS86

Pin Extension Connector
Pin Name Other Connections
No. J6 | J7 | J8 | J9 | J10 | Ja1 | J12 | J13 | J14
112 | PD4/D4/TIC5W ° Flash, SDRAM *1
113 | PD3/D3/TIC5V ° Flash, SDRAM *1
114 | PD2/D2/TIC5U ° Flash, SDRAM *1
115 | PD1/D1 ° Flash, SDRAM *1
116 | PDO/DO ° Flash, SDRAM *1
124 PAlG/m/ww/m/DQMUU ° H-UDI connector (J1)
/CKE/DREQ2/AUDSYNC
125 | PA17/WAIT/DACK2 °
126 | PA24/CE2A/DREQ3 °
127 | PA25/CE2B/DACK3/POES
131 | PA15/CK ° SDRAM *1
133 | PEO/DREQO/TIOCOA/AUDCK ° H-UDI connector (J1)
134 | PE1/TENDO/TIOCOB/AUDMD ° LED2
135 | PE2/DREQ1/TIOCOC/AUDRST LED3
137 | PE3/TEND1/TIOCOD/AUDATA3 *2 H-UDI connector (J1)
138 | PE4/IOIS16/TIOC1A/RXD3/AUDATA2 *2 H-UDI connector (J1)
139 | PE5/CS6/CE1B/TIOC1B/TXD3/AUDATAL *2 H-UDI connector (J1)
140 | PE6/CS7/TIOC2A/SCK3/AUDATAQ *2 H-UDI connector (J1)
143 | PFO/ANO °
144 | PF1/AN1 °
145 | PF8/ANS °
146 | PF9/AN9 °
147 | PF2/AN2 °
148 | PF3/AN3 °
149 | PF10/AN10 °
150 | PF11/AN11
152 | PF4/AN4 °
153 | PF5/ANS °
154 | PF12/AN12 °
155 | PF13/AN13
157 | PF6/ANG °
158 | PF7/AN7 °
159 | PF14/AN14 °
160 | PF15/AN15 °
164 | PAO/CS4/RXDO °
165 | PA1/CS5/CE1A/TXDO °
166 | PA2/A25/DREQO/IRQO/SCKO °
167 | PA3/A24/RXD1 Serial port (J3)
169 | PA4/A23/TXD1 Serial port (J3)
170 | PA5/A22/DREQ1/IRQ1/SCK1 ° IRQ1 SW
171 | PE7/BS/TIOC2B/UBCTRG/RXD2/SSI o | o LED4
172 | PES/TIOC3A/SCK2/SSCK/TMS H-UDI connector (J1,J2)
174 | PE9/TIOC3B/SCK3/RTS3/TRST ° H-UDI connector (J1,J2)
175 | PE10/TIOC3C/TXD2/SSO/TDI ° H-UDI connector (J1,J2)
176 | PE11/TIOC3D/RXD3/CTS3/TDO ° H-UDI connector (J1,J2)
Note *1: Only for 3.3V version
*2: Connected only when the 0Q resistance is mounted. It is not mounted Initially.
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2 Functional Overview
2.6 Power Supply Circuit

2.6 Power Supply Circuit

The M3A-HS86 accepts a 5V power supply as its input and generates 3.3V from it by using a regulator.

The M3A-HS86 (3.3V version) and M3A-HS86 (5V version) are different according to whether R37 and R38 are
mounted.

- M3A-HS86 (3.3V version) : R37 is not mounted, R38 is mounted

- M3A-HS86 (5V version) : R37 is mounted, R38 is not mounted

Figure2.6.1 shows the block diagram of power supply circuit in the M3A-HS86.

Extension Connector
-
© cc
o 5V
swi L
R37 vee JP1
VCC_CPU AVCC
VCC
5V 3VCC p— AVREF
3.3v ‘ SH7086
VCC_EX
3.3V Device External Power Supply
(Only for CPU)
D Flash
SDRAM Memory
Extension Connector (Not mounted)
M3A-HS86 (3.3V version) only

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-HS86 consists of the following two blocks:

® QOutput from a oscillator connected to EXTAL of the SH7086

® Ceramic resonator connected to EXTAL and XTAL
The M3A-HS86 has a 10MHz oscillator connected to it as standard specification.
The system clock output (PA15/CK) of SH7086 is connected to an extension connector through the damping
resister. To connect an extension board to an 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 the block diagram of clock module.

R7 2
Clock Buffer *2
Oscillator 1 SH7086 :— ————— .i
fe - | EXCLK
—NWN— > .
2 EXTAL PA15/CK | | (Extension
XTAL || ayoR0ESCH(C ! Connector)

CY2305SC-1H(Cypress)

Ceramic Oscillator *1
10MHz

—W\——"> PA15/CK(SDRAM Clock, Extension Connector)

*1: To mount the ceramic oscillator, remove R3.
*2: To mount the clock buffer, remove R7.

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

Reset module controls the reset signal connected to the SH7086, which mounted on the M3A-HS86. Moreover,
when the flash memory is mounted, it is used as a reset signal of the flash memory.

Figure2.8.1 shows the block diagram of reset module in the M3A-HS86.

Reset IC output delay time ,td = 0.34 x Cd(pF)usec = 34ms
Reset IC output detection voltage, Vs
*M3A-HS86(3.3V Version)
Ra=10K Q. Rb=10KQ
Vs = 1.25 x (Ra+Rb)/Rb = 2.50V
*M3A-HS60(5V Version)

Flash Memor
Ra=20KQ.Rb=10KQ o Yy
Vs = 1.25 x (Ra+Rb)/Rb = 3.75V H-UDI Connector(J1,J2) —ORP
“|RESET | (notmounted) __|
vee Extension Connector(J10)
Vce
RESET
Reset IC
R M51957BP
a Open-collector output
SH7086
Input Output (O o ﬁ
Rb .
Delay capacitance Extension
1’% Connector(J14)

Cd 0.1uF Reset Switch
J: SW2

Figure2.8.1 Block Diagram of Reset Module
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2 Functional Overview
2.9 Interrupt Switches

2.9 Interrupt Switches

In the M3A-HS86, the switch is connected with the PA5/IRQ1 pin and NMI pin of the SH7086. LED to confirm that

the switch has been pushed is connected. In addition, MRES switch can be mounted on PE13/MRES pin.

However, it cannot be mounted when E10A-USB is used because MRES pin is multiplexed with the signal
ASEBRKAK/ASEBRK.

Figure2.9.1 shows the interrupt block diagram in the M3A-HS86.

VvCC

VCC LED9

Yellowgreen

N SH7086

Sws J J ‘ NMI

NMI Switch ]
Vi

CcC

swe | i IRQ1(PA5)

o
IRQ1 Switch

VvCC

Sw7 {

MRES Switch ___[.i N

; E : Not mounted

J PE13/MRES/ASEBRKAK/ASEBRK

Figure2.9.1 Interrupt Block Diagram
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2 Functional Overview
2.10 EI10A-USB Interface

2.10 E10A-USB Interface

The M3A-HS86 has a 36-pin H-UDI connector and 14-pin H-UDI connector included in it for connection to the
E10A-USB.

Because the SH7086's H-UDI pins and AUD pins are being output to the extension connector, do not use the
applicable pins of the extension connector when debugging with the H-UDI connector.

Figure2.10.1 shows the block diagram of E10A-USB interface.

Vce Vee
- -
oy SH7086
H-UDI Connector(36-pin)
GND AUDCK ; AUDCK
GND AUDATAO AUDATAO
GND AUDATA1 i AUDATAL
GND AUDATA2 Py AUDATA2
GND AUDATA3 I AUDATA3
GND AUDSYNC (O AUDSYNC
GND N.C. |13
GND N.C. | 15
GND TCK i;
J2
GND E 21 H-UDI Connector(14-pin)
(GND) TRST >3 (GND) TCK TCK
GND o GND T™MS T™MS
GND TDO Z? GND R R,
GND ASEBRKAK/ASEBRK (© TRST TRST
29 GND DI DI
GND uvee GND TDO TDO
GND RES 5 / ASEBRKAK/ASEBRK
GND GND 33 ASEBRKAK ASEER(? e
GND N.C. | 35 o
RES RES
Reset signal [ —
Figure2.10.1 Block Diagram of E10A-USB Interface
Note: 36-pin type and 14 pin type of the H-UDI connector cannot be used at the same time.
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2.10 EI10A-USB Interface
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Operational Specifications
3 3.1 M3A-HS86 Connectors Outline

3.1 M3A-HS86 Connectors Outline

Figure3.1.1 shows M3A-HS86 connector assignments.

<Top View of the Component Side >

J5
Power Supply Connector

J4
External Power
Supply Connector

709 m 1@ 57w
Ri R2

J3
Serial Port
Connector

Ji
H-UDI Connector
(36-pin)

J14
Extension Connector

-R57.. M

Rl o ATTENTION

DK30504
MADE IN JAPAN

GND

J2
H-UDI Connector
(14-pin)

@ 19

14 6 18 20

J7,J8
User I/0 Connector

W5 w7 SNG
NMI MRES IRQ1

[ | 913
cE4 [~ Extension Connector
+
DK30504 | J12

Extension Connector

R4S

EEres 5V©H©m© @”V
X1

AVREF AVCC o

Ji1 —
Extension Connector

comme]

J6
User 1/O Connector

CPI3  CP14 CPIS
[EE) (S

ATTENTION
= - SH7086 CPU BOARD
e [HBA-HSEE @w
[ X4

OSERE PREZAUTIONS
‘R HADIALIE
ELECTROSTATIC
SENSITIVE

DEVICES
Vee GND

J9
Extension Connector

J10

I ' Extension Connector

Figure3.1.1 M3A-HS86 Connector Assignments
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Operational Specifications
3.1.1 H-UDI Connector (J1,J2)

3.1.1 H-UDI Connector (J1,J2)

M3A-HS86 has the 36-pin H-UDI (J1) connector and 14-pin H-UDI (J2) connector included in it for connection to

the E10A-USB emulator.

Figure3.1.2 shows a pin assignment of H-UDI (J1) connector.

Board
Edge

Board
Edge

35

— 1
@ @ Top View of the
36| 2 Component Side
= = =
I L
36 2

R AL LR LEL AL

Figure3.1.2 Pin Assignment of H-UDI (J1) Connector

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

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

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

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)

Figure3.1.3 shows a pin assignment of H-UDI (J2) connector.

v

DO ® @@ ® || |componentsige
®®OoE

Board

Edge

J2

Board

Edge

Side View

Table3.1.2 lists pin assignments of H-UDI (J2) connector.

Figure3.1.3 Pin Assignment of H-UDI (J2) Connector

Table3.1.2 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-HS86 includes a serial port connector (J3) for serial communication.

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

AY T (Y], vt

Component Side
L1 ]

Board Edge

1 5
@ 00000 @ Side View
0000
6 9

Board Edge LU

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

Table3.1.3 lists pin assignments of serial port connector.

Table3.1.3 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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Operational Specifications

3.1.3 External Power Supply Connectors for the SH7086 (J4)

3.1.3 External Power Supply Connectors for the SH7086 (J4)

The M3A-HS86 includes the external power supply connector pin for the SH7086.

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

J4

°e

VvCC

Top View of the
Component Side

Board
Edge

Table3.1.4 lists a pin assignment of power supply connector for the SH7086.

Figure3.1.5 Pin Assignment of Power Supply Connector (J4)

Table3.1.4 Pin Assignment of Power Supply Connector (J4)

Pin Signal Name Pin Signal Name
1 | +3.3Vor+5.0V 2 | GND
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Operational Specifications
3.1.4 Power Supply Connector (J5)

3.1.4 Power Supply Connector (J5)

The M3A-HS86 includes a power supply connector for the board itself.

Figure3.1.6 shows a pin assignment of power supply connector.

Board Edge

Board Edge

Top View of the
Component Side

Side View

vl

Figure3.1.6 Pin Assignment of Power Supply Connector (J5)

Table3.1.5 lists a pin assignment of power supply connector for the M3A-HS86.

Table3.1.5 Pin Assignment of Power Supply Connector (J5)

Pin Signal Name Pin Signal Name
1 +5V 2 GND
Rev.1.0 Feb 6, 2007 3-7
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Operational Specifications
3.1.5 User I/O Connector (J6-J8)

3.1.5 User I/O Connector (J6-J8)

The M3A-HS86 includes user 1/0O connectors to which the internal peripheral function pins of the SH7086

applicable for motor control (e.g.,MTU2 and AD functions) are connected. Figure3.1.7 shows a pin assignment of

each user 1/0 connector. Table3.1.6 lists pin assignments of user 1/0 connectors (J6).

Board Board
Edge Edge
Top View of the
Solder Side

J6
12
[e]e)
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ele]
o0
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00
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00
o0
o0
oY)
oo

Board % 2%

Edge

Top View of the
Solder Side

Board
Edge

Figure3.1.7 Pin Assignment of User I/0 Connectors (J6-J8)

Table3.1.6 Pin Assignments of User I/O Connector (J6)

Pin Signal Name Other Connection
1 +5V .
2 GND -
3 PF8/AN8 -
4 PA21/CS5/CE1A/CASUITIC5U Extension connector (J10)
5 PA22/WRHL/ICIORD/DQMUL/TIC5V Extension connector (J11)
6 PA23/WRHH/ICIOWR/AH/DQMUU/TIC5W Extension connector (J11)
7 PE16/CS8/TIOC3BS Extension connector (J11), LED6
8 PE18/TIOC4AS LEDS8
9 PE19/TIOC4BS -
10 PE17/TIOC3DS LED7
1 PE20/TIOC4CS -
12 PE21/TIOC4DS -
13 PA26/A26/IRQO Extension connector (J9)
14 PA27/A27/IRQ1 Extension connector (J9)
15 PA28/A28/IRQ2 Extension connector (J9)
16 PA29/A29/IRQ3 Extension connector (J9)
17 PF2/AN2 -
18 PF3/AN3 -
19 PF4/AN4 -
20 PF9/AN9 -
21 PB6/A18/BACK/IRQ4/RXD0O DIP switch (SW3)
22 PB7/A19/BREQ/IRQ5/TXDO DIP switch (SW3)
23 PB8/A20/WAIT/IRQ6/SCKO DIP switch (SW3)
24 PB9/A21/IRQ7/ADTRG/POES DIP switch (SW3)
25 PF1/AN1 -
26 PF7/AN7 -
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3 Operational Specifications
3.1.5 User I/O Connector (J6-J8)

Table3.1.7 lists pin assignments of user 1/O connector (J7).

Table3.1.7 Pin Assignments of User I/0O Connector (J7)

Pin Signal Name Other Connection
1 PD20/D20/IRQ4/TIC5WS Extension connector (J13)

2 PD21/D21/IRQ5/TIC5VS Extension connector (J13)

3 PD22/D22/IRQ6/TIC5US Extension connector (J13)

Table3.1.8 lists pin assignments of user I/O connector (J8).

Table3.1.8 Pin Assignments of User I/0O Connector (J8)

Pin Signal Name Other Connection

1 PFO/ANO -
2 PF6/AN6 -
3 PF5/AN5 -
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Operational Specifications
3.1.6 Extension Connectors (J9-J13)

3.1.6_Extension Connectors (J9-J13)

The M3A-HS86 includes extension connectors to which the I/O pins of the SH7086 are connected.

MIL standard connectors can be connected to J9-J13, allowing the user to create extension board or monitor the

SH7086 bus signals.

Figure3.1.8 shows a pin assignment of extension connector.
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75 20/ 0000000000 2
19| OOO0OO0OO0OO0O0OO0O00 |1 310
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2l 0000000000000 0O0OO000O0 |40 Edge
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2l 0000000000000 0O00O0O00O (40
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[Note]: The pin numbers on CPU board are defined based on that extension connectors
are mounted on the component side. Thus, the pin assignments on the extension
connector side and the CPU board side are different when mounting extension
connectors on the solder side.

Figure3.1.8 Pin Assignment of Extension Connectors (J9-J13)
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Operational Specifications
3.1.6 Extension Connectors (J9-J13)

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

Table3.1.9 Pin Assignments of Extension Connectors (J9)

Pin Signal Name Other Connection
1 NC -
2 NC -
3 NC -
4 NC -
5 PAO/RXDO/CS4 -
6 PAL/TXDO/CS5/CE1A -
7 PA2/A25/DREQO/IRQO/SCKO -
8 PA5/A22/DREQL/IRQ1/SCK1 IRQ switch (SW6)
9 PA6/CS2/TCLKA Extension connector (J10)
10 PA26/A26/IRQO User /O connector (J6)
11 PA27/A27/IRQ1 User 1/O connector (J6)
12 PA28/A28/IRQ2 User 1/O connector (J6)
13 PA29/A29/IRQ3 User /O connector (J6)
14 PF10/AN10 -
15 PF11/AN11 -
16 PF12/AN12 -
17 PF13/AN13 -
18 PF14/AN14 -
19 PF15/AN15 -
20 GND -
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Operational Specifications
3.1.6 Extension Connectors (J9-J13)

Table3.1.10 lists pin assignments of extension connectors.

Table3.1.10 Pin Assignments of Extension Connectors (J10)

Pin Signal Name Other Connection
1 3.3V -

2 3.3V -

3 WDTOVF -

4 PC25/A25 -

5 PC24/A24 -

6 PC23/A23 -

7 PC22/A22 .

8 PC21/A21 Flash memory™

9 PC20/A20 Flash memory?

10 PC19/A19 Flash memory”?

11 PC18/A18 Flash memory™

12 PB1/A17 Flash memory™

13 PBO/A16 Flash memory?

14 PC15/A15 Flash memory”?

15 PC14/A14 SDRAM™, Flash memory™
16 PC13/A13 SDRAM™, Flash memory™
17 PC12/A12 SDRAM™, Flash memory™
18 PC11/A11 SDRAM™, Flash memory™
19 PC10/A10 SDRAM™, Flash memory™
20 GND -

21 NC -

22 NC -

23 PA15/CK (EXCLK) Extension connector (J12), SDRAM™, Clock buffer
24 PC9/A9 SDRAM™, Flash memory™
25 PC8/A8 SDRAM™, Flash memory™
26 PC7/A7 SDRAM™, Flash memory™
27 PC6/A6 SDRAM™, Flash memory™
28 PC5/A5 SDRAM™, Flash memory™
29 PC4/A4 SDRAM™, Flash memory™
30 PC3/A3 SDRAM™, Flash memory™
31 PC2/A2 SDRAM™, Flash memory™
32 PC1/A1 SDRAM™, Flash memory™
33 PCO/AQ -

34 PA10/CSO/POE4 Flash memory”?

35 PA11/CS1/POE5 -

36 PA6/CS2/TCLKA Extension connector (J9)
37 PA20/CS4/RASU -

38 PA21/CS5/CASU/CE1A/TIC5U User I/O connector (J6)
39 RES Reset module, Flash memory™
40 GND -

Notes *1: M3A-HS86 (3.3V version) only.

*2: Not mounted.
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3 Operational Specifications
3.1.6 Extension Connectors (J9-J13)

Table3.1.11 lists pin assignments of extension connectors.

Table3.1.11 Pin Assignments of Extension Connectors (J11)

Pin Signal Name Other Connection
1 PB2/IRQO/POEOD/SCL -
2 PB3/IRQ1/POE1/SDA -
3 PA7/CS3/TCLKB SDRAM™
4 PAS/RDWR/IRQ2/TCLKC SDRAM™
5 PA12/WRL/DQMLL/POE6 SDRAM™, Flash memory™
6 PA13/WRH/DQMLU/WE/POE7 SDRAM™
7 PA22/WRHL/ICIORD/DQMUL/TIC5V User 1/O connector (J6)
8 PA23/WRHH/ICIOWR/AH/DQMUU/TIC5W User I/O connector (J6)
9 PA9/FRAME/CKE/IRQ3/TCLKD SDRAM™
10 PB4/RASL/IRQ2/POE2 SDRAM™
11 PB5/CASL/IRQ3/POE3 SDRAM™
12 PE16/CS8/TIOC3BS User I/O connector (J6), LED6
13 PE8/SCK2/TIOC3A/SSCK/TMS H-UDI connector (J1,J2)
14 PE10/TXD2/TIOC3C/SSO/TDI H-UDI connector (J1,J2)
15 PE7/RXD2/BS/TIOC2B/UBCTRG/SSI Extension connector (J12), LED4
16 PA24/CE2A/DREQ3 -
17 PA25/CE2B/DACK3/POES8 -
18 PA18/BREQ/TENDO -
19 PA19/BACK/TEND1 -
20 GND -

Notes *1: M3A-HS86 (3.3V version) only.

*2: Not mounted.
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3 Operational Specifications
3.1.6 Extension Connectors (J9-J13)

Table3.1.12 lists pin assignments of extension connectors.

Table3.1.12 Pin Assignments of Extension Connectors (J12)

Pin Signal Name Other Connection
1 NC -
2 NC -
3 NC -
4 NC -
5 NC -
6 PEO/DREQO/TIOCOA/AUDCK H-UDI connector (J1)
7 NC (PE3/TEND1/TIOCOD/AUDATA3 when R68 mounted) H-UDI connector (J1)
8 NC (PE4/10IS16/TIOC1A/RXD3/AUDATAZ2 when R69 mounted) H-UDI connector (J1)
9 NC (PE5/CS6/CE1B/TIOC1B/TXD3/AUDATAL(when R70 mounted) H-UDI connector (J1)
10 NC (PE6/CS7/TIOC2A/SCK3/AUDATAO when R71 mounted) H-UDI connector (J1)
11 PE7/RXD2/BS/TIOC2B/UBCTRG/SSI Extension connector (J11), LED4
12 PE9/TIOC3B/SCK3/RTS3/TRST H-UDI connector (J1,J2)
13 PE11/TIOC3D/RXD3/CTS3/TDO H-UDI connector (J1,J2)
14 PE12/TIOC4A/TXD3/SCS/TCK H-UDI connector (J1,J2)
15 PE13/TIOC4B/MRES/ASEBRKAK/ASEBRK H-UDI connector (J1,J2), MRES switch™
16 PE14/WRHH/ICIOWR/AH/DQMUU/DACKO/TIOC4C LED5
17 PE15/CKE/DACK1/TIOC4D/IRQOUT -
18 PALS/CK Extension cc;nnector (J12), SDRAM™,
Clock buffer
19 PA16/WRHH/ICIOWR/AH/DQMUU/CKE/DREQ2/AUDSYNC H-UDI connector (J1)
20 GND -
Notes *1: M3A-HS86 (3.3V version) only.
*2: Not mounted.
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Operational Specifications
3.1.6 Extension Connectors (J9-J13)

Table3.1.13 lists pin assignments of the extension connectors.

Table3.1.13 Pin Assignments of the Extension Connectors (J13)

Pin Signal Name Other Connection
1 |5V .

2 |sv -

3 PA17/WAIT/DACK2 -

4 | PD31/D31/TIOC3AS/ADTRG -

5 PD30/D30/TIOC3CS/IRQOUT -

6 PD29/D29/CS3/TIOC3BS -

7 | PD28/D28/CS2/TIOC3DS -

8 | PD27/D27/DACK1/TIOC4AS -

9 | PD26/D26/DACKO/TIOC4BS -

10 | PD25/D25/DREQ1/TIOCACS -

11 | PD24/D24/DREQO/TIOCADS -

12 | PD23/D23/IRQ7/AUDSYNC -

13 PD22/D22/IRQ6/TIC5US/AUDCK Extension connector (J7)
14 | PD21/D21/IRQ5/TIC5VS Extension connector (J7)
15 PD20/D20/IRQ4/TIC5WS Extension connector (J7)
16 | PD19/D19/IRQ3/POE7/AUDATA3 -

17 | PD18/D18/IRQ2/POE6/AUDATA2 -

18 | PD17/D17/IRQ1/POE5/AUDATAL -

19 | PD16/D16/IRQO/POE4/AUDATAQ -

20 | GND -

21 | PE2/DREQ1/TIOCOC LED3

22 | PEL/TENDO/TIOCOB LED2

23 | PA14/RD Flash memory”?

24 | PD15/D15/TIOC4DS SDRAM™, Flash memory?
25 | PD14/D14/TIOCA4CS SDRAM™, Flash memory™
26 | PD13/D13/TIOC4BS SDRAM™, Flash memory™
27 | PD12/D12/TIOC4AS SDRAM™, Flash memory™
28 | PD11/D11/TIOC3DS SDRAM™, Flash memory™
29 | PD10/D10/TIOC3CS SDRAM™, Flash memory™
30 | PD9/D9/TIOC3BS SDRAM™, Flash memory™
31 | PD8/D8/TIOC3AS SDRAM™, Flash memory™
32 | PD7/D7/TIC5WS SDRAM™, Flash memory™
33 | PD6/D6/TIC5VS SDRAM™, Flash memory™
34 | PD5/D5/TIC5US SDRAM™, Flash memory™
35 | PD4/D4/TIC5W SDRAM™, Flash memory™
36 | PD3/D3/TIC5V SDRAM™, Flash memory™
37 | PD2/D2/TIC5U SDRAM™, Flash memory™
38 | PD1/D1 SDRAM™, Flash memory™
39 | PDO/DO SDRAM™, Flash memory™
40 | GND .

Notes *1: M3A-HS86 (3.3V Version) only.

*2: Not mounted.
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3

Operational Specifications
3.1.7 Extension Connector (J14)

3.1.7 Extension Connector (J14)

Extension connector(J14) connects the pins necessary for writing a on-chip flash memory of SH7086.

Figure 3.1.9 lists pin assignments of the extension connectors.
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Figure 3.1.9 Pin Assignments of the Extension Connector (J14)

Table 3.1.14 lists pin assignments of the extension connector (J14).

Table 3.1.14 Pin Assignments of the Extension Connector (J14)

Pin Signal Name Other Connection
1 RES -

2 GND -

3 FWE FWE pin select jumper (JP2)

4 GND -

5 MDO DIP switch for system setting (SW4-3)
6 GND -

7 MD1 DIP switch for system setting (SW4-2)
8 GND -

9 NC -

10 GND -

11 NC -

12 GND -

13 NC -

14 GND -

15 PA4/A23/TXD1 Serial port connector (J3)

16 GND -

17 PA3/A24/RXD1 Serial port connector (J3)"

18 VCC -

19 NC -

20 VCC -

Note *: It is connected to the output pin of RS-232C driver.
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Operational Specifications
3 3.2 Outline of Switches and LEDs

3.2 Outline of Switches and LEDs

The M3A-HS86 includes switches and LEDs as its operational components.

Figure3.2.1 shows the M3A-HS86 operational component assignment.
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Figure3.2.1 M3A-H86 Operational Component Assignment
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Operational Specifications
3.2.1 SH7086 Power Supply Select Jumpers (JP1)

3.2.1 SH7086 Power Supply Select Jumpers (JP1)

The JP1 allow the sources for the SH7086 power supply voltages to be selected.

Figure3.2.2 shows the SH7086 power supply voltage select jumper assignment (JP1). Table3.2.1 lists the jumper

setting for selecting SH7086 Power Supply Voltage (JP1).
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Board
Edge

o
JP1PWRSEL

Board
Edge

Figure3.2.2 SH7086 Power Supply Voltage Select Jumpers Assignment (JP1)

Table3.2.1 Jumper Setting for Selecting SH7086 Power Supply Voltage (JP1)

Jumper Setting Function

JP1 1-2 5V fixed power supply voltage (supplied from J5)
PWRSEL 2-3 External power supply voltage (supplied from J4)
. Initial Setting

Note: Do not change jumper settings during the operation of M3A-HS86. Ensure to turn off the power for the

M3A-HS86 before changing jumper settings.
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Operational Specifications
3.2.2 FWE Pin Select Jumper (JP2)

3.2.2 FWE Pin Select Jumper (JP2)

The JP2 allows the connection for the FWE pin to be selected.

Figure3.2.3 shows FWE pin select jumper (JP2) assignment. Table3.2.2 lists jumper setting for selecting FWE

pin (JP2).
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Figure3.2.3 FWE Pin Select Jumper (JP2) Assignment
Table3.2.2 Jumper Setting FWE Pin (JP2)
Jumper Setting Function
JpP2 1=2 The FWE pin of SH7086 is connected with SW4-1.
FDMSEL 2-3 The FWE pin of SH7086 is connected with J14 connector.
: Initial Setting

Note: Do not change jumper settings during the operation of M3A-HS86. Ensure to turn off the power for the

M3A-HS86 before changing jumper settings.
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Operational Specifications
3 3.2.3 Switch and LED Functions

3.2.3 Switch and LED Functions

The M3A-HS86 includes six switches and nine LEDs. The MRES switch can be mounted as the option. However,

MRES pin is multiplexed with ASEBRKAK/ASEBRK pin, so do not mount the switch MRES when H-UDI
connectors (J1, J2) are used. Figure3.2.4 shows the switch and LED pin layout on M3A-HS86 board. Table3.2.3
lists switches mounted on M3A-HS86.

<Top View of the Component Side >
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Figure3.2.4 Switch and LED Pin Assignment on M3A-HS86 Board

Table3.2.3 Switches Mounted on M3A-HS86

No. Function Remarks

SW1 System power on/off switch -

SW2 System reset input switch See section 2.8 for details.
SW3 DIP switch open to the user (4-pole) PB6, PB7, PB8 and PB9 are pulled up.
SW3-1 OFF : PB6=H, ON : PB6=L See section 2.5 on chapter 2 for details.

SW3-2 OFF : PB7=H, ON : PB7=L
SW3-3 OFF : PB8=H, ON : PB8=L
SW3-4 OFF : PB9=H, ON : PB9=L

Sw4 System setup DIP switch (4-pole) See Table3.2.4 for the functions

SW5 NMI input switch See section 2.9 of chapter 2 for details.
SW6 IRQ1 input switch See section 2.9 of chapter 2 for details.
SW7 | MRES' input switch Not mounted.

*: By MRES (manual reset), each register of the on-chip peripheral module is not initialized though an internal state of
CPU is initialized.
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Operational Specifications
3.2.3 Switch and LED Functions

Table3.2.4 lists functions of switch SW4. SH7086 operating mode is determined by the combination of the MDO,
MD1 and FWE pins. Table3.2.5 lists the selection of SH7086 operating modes.

Table3.2.4 Functions of Switch SW4

No. Setting Function
SW4-1 OFF FWE=H (Releasing the writing/erasing protects of on-chip flash memory)
FWE ON FWE-=L (Setting the writing erasing protects of on-chip flash memo
- ( s 2 el P ) MCU operating
SW4-2 OFF MD1 pin state “H” .
MD1 ON MD1 pin state “L” mode seting
i (See.Table3.2.5)
SW4-3 OFF MDO pin state “H”
MDO ON MDO pin state “L”
SW4-4 OFF Releasing the write protect in the on-chip flash memory (WP#pin is “H")
FLASH Lock ON Setting the write protect in the on-chip flash memory (WP#pin is “L")
: Initial Setting
Table3.2.5 Selection of SH7086 Operating Mode
SW4-1 SW4-2 SW4-3 SH7086 Operating Mode
(FWE) (MD1) (MDO0) Operating Mode Mode Name
MCU extension mode0
ON ON ON ModeO . . .
(On-chip ROM not active, CSO space:16bit bus)
MCU extension model
ON ON OFF Model . . .
(On-chip ROM not active, CSO space:32bit bus))
ON OFF ON Mode2 MCU extension mode2 (On-chip ROM active)
ON OFF OFF Mode3 Single chip mode (On-chip ROM active)
OFF ON ON Mode4 Boot mode (On-chip ROM active)
OFF ON OFF Mode5 User boot mode (On-chip ROM active)
OFF OFF ON Mode6 User programming mode (On-chip ROM active)
OFF OFF OFF Mode7 User programming mode (On-chip ROM active)
: Initial Setting

Table3.2.6 lists functions of LEDs mounted in M3A-HS86.

Table3.2.6 Functions of LEDs mounted in M3A-HS86

No. Color Functions/Remarks
LED1 Blue Power-on LED (LED1 lights when power is supplied)
LED2 Green Open to user (LED2 lights when PE1 outputs “L")
LED3 Green Open to user (LED3 lights when PE2 outputs “L")
LED4 Green Open to user (LED4 lights when PE7 outputs “L")
LED5 Green Open to user (LEDS lights when PE14 outputs “L”)
LED6 Green Open to user (LEDG lights when PE16 outputs “L")
LED7 Green Open to user (LED7 lights when PE17 outputs “L”)
LED8 Green Open to user (LED8 lights when PE18 outputs “L")
LED9 Red Interrupt confirmation (LED9 lights red when pushing NMI switch (SW5)).
Yellow green | Interrupt confirmation (LED9 lights yellow green when pushing IRQ1 switch (SW6)).
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Operational Specifications
3.3 Board Dimensions of M3A-HS86

3.3 Board Dimensions of M3A-HS86

Figure3.3.1 shows board dimensions of M3A-HS86.
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Board Dimensions of M3A-HS86
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SH7086 CPU BOARD M3A-HS86 SCHEMATICS

TITLE PAGE
INDEX 1
CPU SH7086 2
FLASH 3
SDRAM 4
UDI/RESET/UART/POWER 5
BUS CONNECTORS/PUSH SW 6
OTHERS 4
Note:
5VCC = 5V
3VCC = 3.3V
VCC = 3.3V(M3A-HS86G50,M3A-HS86G51)
5V(M3A-HS86G55 ,M3A-HS86G56)
R = Fixed Resistors
RA = Resistor Array
C = Ceramic Caps
CE = Tantalum Electrolytic Caps
CP = Decoupling Caps
[Note] . | :not mounted
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FWE | MD1 | MDO Mode svee Avce
0™ | 0™ | 0" | MCU extension mode O
Avce J 00 HL
"1™ | MCU extension mode 1 V°°-|-°PU AVREF Avee
"1™ | 0™ | MCU extension mode 2 R2 0a 2
"1™ | Single chip mode u1 ddddd 448994 FYRER
"1" "0" "0" BOOt mOde e QO ‘_D(\D«DDD’\DODF‘DHDD‘_DD
— > AD:29] [3,4,6]
1" | User Boot mode e $8885888888¢ A
_ AO/PCO
0" | User Programming mode (56] MD1 119 | yipy ALPCL HI—24,
. [5.6] MDO 1211 Mpo Azipca [HE—
1 A3PC3 H—
[5] FWE > 123 { Fwe A4lpC4 [0 A5
ASIPCS [-22——73
A6IPCE
i L8 bra Arpc7 25—l
EXTAL Agpcs 28—
A9/PCY
A
= RS 229 b PALS/CK Atopcl0 HE—2
[4,6] PA1S/CK A11/PCI1
30 A
- A12/pci2 (-0 a
[35.6] _RESET > 1 _RES AL3/PC13 =22 A
Atg/pcia 22—
[6] NMI 122 i A15/PC15 33—z
[6] PAS/IRQL IRQ1/PAS/A22/DREQ1/SCK1 AL6/PBOTICSWS 34—
e AL7/PBUTICSW [-38—2o0
[6] _WDTOVF < _WDTOVF AL8IPC18 24—
A19/PC19
[3.6] PA10/_CSO 261 Ccs0/PAL0/_POE4 A20/PC20 [-38 ﬁ
[6] PA11/_CS1 73 ~CS1/PA11/_POE5 A21/PC21 (-8 A
[6] PA6/CS2 811 “cs2/PAGTCLKA A22/PC22 [3—7
[4,6] PA7/_CS3 “CS3/IPA7ITCLKB A23pc23 [F80——
[6] PA20/_CS4/_RASU 32— ~CS4/_RASU/PA20 A24ipc24 (51 5
[6] PA21/_CS5/_CASU ~CS5/_CE1A/_CASUIPA21/TIC5U A2s/PC25 |-82—75%
0 A26/PA26/IRQO 83 ——57
[3,6] PA14/_RD 52 RoIPA14 A27IPA27IRQL |FE8—252
[4.6] PB4/_RASL _RASL/PB4/IRQ2/_POE2 A28/PAZ8/IRQ2 S —55
[4,6] PBS/_CASL 451 “casLPBS/IR3 POE3 A29/PA29/IRQ3
[4,6] PA13/DQMLU/_WRH 12 BQMLU/_WRH]_WE/PAL3/_POET
[3.46] PA12/DQMLL/_WRL 13 DQMLL/ WRL/PA12/_POES
[4.6] PAY/CKE L1 CKE/_FRAME/PAY/IRQ3/TCLKD VCC_CPU
[4.6] PASIRDWR 8| RDWRIPA/IRQ2ITCLKC —__> D[0:31] [3,4,6] =
[6] PA23/_WRHH 3| WRHH/_ICIOWR/_AH/IDOMUU/PAZ3TICSW e D
[6] PA22/ WRHL 2| “WRHL/ ICIORDIDQMULIPA22/TICSV poppo FHE—F 0o 1 s
vee vee [6] PAL7/_WAIT 251 “WAIT/PA17/DACK2 pypp1 H18—7 5 W2
, p2/PD2/TICSU [FH4—7F 5 —AW
- [6] PE15/_IRQOUT _IRQOUT/PE15/CKE/DACKL/TIOCAD D3/PDITICSY [HE— 5 Z—A\ RAL
R3 180 XN [6] PA19/ BACK 39| “BACK/PAL9ITEND1 DA/PDATICSW [—H2—F¢ 5 B— ALTKO
cP1 4{ vccouTq-2 AN 2—2 [6] PA18/ BREQ “BREQ/PAIS/TENDO Bgﬁzggmggeg = ) —W
v
0.1uF GND OF H—x [5,6] PB6/RXDO/IRQ4 :3 PB6/RXD0/A18/_BACK/IRQ4 D7/PD7/TICSWS 112? 3; § : :V:
| [5.6] PB7/TXDO/IRQS PB7/TXDO0/A19/_BREQ/IRQS D8/PDB/TIOC3AS 5 5 V
SG8002CA_10.00MHz - [5.6] PB8/SCKO/IRQ6 49 PB8/SCKO/A20] WAIT/IRQS DY/PDYTIOC3BS [-L8—p 5 5—AW—2-
o [5.6] PBY/_ADTRG/RQ7 PBY/_ADTRG/A21/IRQ7/_POES p10/PD10/TIOC3CS [H8—F 510 —VW
10.00MHz S 1o p11/PD11/TIOC3DS [HIE—0F 5 I—WW\— ppn
o [56] PEL/TIOCOB 132 PE1/TENDO/TIOCOB/AUDMD D12/PD12/TIOC4AS [H—F 5 W\ AL7KO
P - ; [5.6] PE2/TIOCOC 155 PE2/DREQIITIOCOC/ AUDRST D13/PD13/TIOC4BS |20 5 5 S—MW
| | 9 [5,6] PE7/TIOC2B 1| PE7/_BSITIOC2B/_UBCTRG/RXD2/SSI D14/PD14/TIOCACS |22 5 5L Z—W\
xouT | Ra ma | g [5.6] PE14/_WRHH 4-{ PE147 WRHH/_ICIOWR/_AHIDQMUU/DACKO/TIOCAC D15/PD15/TIOCADS Bie —W\
: AN—LMS ; [6] PE16/TIOC38S 2| PE16/_ CSBITIOC3BS o D16 SIS AW 4
| | [6] PE17/TIOC3DS 101 PE17/TI0C3DS D16/PD16/IRQD/_POE4/AUDATAO (-2 55 5T RS ED
‘ ) | [6] PE18/TIOCAAS PE18/TIOC4AS D17/PD17/IRQ1/_POES/AUDATAL -3 515 515 W
‘ | DI18/PD18/IRQ2/ POEG/AUDATAZ [-23 5 519 PEEAA RA3
‘ I | 1a D19/PD19/IRQ3/ POE7/AUDATAS -2 550 550 8L paTKQ
| 3 IDI 1 ‘ [6] PE19/TIOC4BS 18 perarmiocass D20/PD20/IRQ4/TICSWS/ AUDRST |24 5 5 S
| L '_| ‘ [6] PE20/TIOC4CS 141 pe2orTiocacs D21/PD21/IRQS/TICSVS/AUDMD [~ 5 5 TN !
! - ‘ [6] PE21/TIOC4DS 25 PE21/TIOCADS D22/PD22/IRQB/TICSUS/AUDCK 5 5 A\ [
‘ [6] PA24/DREQ3 ] 7—‘75— PA24/_CE2A/DREQ3 D23/PD23/IRQ7/_AUDSYNC —g‘; b D24 oM L
! | [6] PA25/DACK3 PA25/_CE2B/DACK3/_POES D24/PD24/DREQO/TIOCADS [-BZ B5e 555 SN2
) D25/PD25/DREQ1/TIOCACS 83 558 —558 —VW
D26/PD26/DACKO/TIOCABS —A |
10.00MHz — 6] ANO - 1431 AnorPFO D27/PD27/DACKUTIOCAAS [HB3—28T o W R%a
[6] ANL - ANL/PF1 D28/PD28/_CS2/TIOC3DS — [
147 81 D29 D29 2 AA
CERALOCK (6] AN2 - 147 AN2IPF2 D20/PD29/ CS3TIOC3RS [HAl—F75 5K 2 |
[6] AN3 = 181 ANaipFs D30/PD30/TIOC3CS/_IRQOUT B3t —5t FREAA |
[6] AN4 - 22 AN4/PF4 D31/PD31/TIOC3AS/_ADTRG |52 —N |
[6] AN5 = Badansprs T e
[6] AN6 B ANG/PF6
a E 158 |
[6] AN7 KR AN7IPFT
K R7 0Q 2 6] ANS PE 145 | \Ng/PF8
146
[6] AN9 e 1461 ANo/PF9 TCKIPE12/TIOCAAITXD3/_SCS PE12/TCK [5,6]
7777777777777777777 [6] AN10 = AN10/PF10 TMS/PES/TIOC3A/SCK2/SSCK PE8/TMS [5,6]
! PE. 150
! [6] AN11 — AN11/PF11 TDI/PEL0/TIOC3C/TXD2/SSO PE10/TDI [5,6] svee
! 3vce 154
| ! [6] AN12 BF Toe | AN12/PF12 TDO/PEL1/TIOC3D/RXD3/_CTS3 PEL1/TDO [5,6] T
‘ REF CLKO4-E—x ! [6] AN13 R AN13/PF13 _TRSTIPES/TIOC3B/SCK3/_RTS3/ PEY/_TRST [5,6]
‘ CLK1 43— | [6] AN14 = 1891 An14/PFL4 _ASEMDO _ASEMDO_[5]
| cp2 cLk24-2 + [6] [6] AN15 1 AN15/PF15 _ASEBRKAK/_ASEBRK/PE13/TIOC4B/_MRES PE13/_ASEBRKAK/_ASEBRK [5,6] L s
| 0.1pF CLK3 ¢! - AVREF PRSI BT
CLK49 ! T R10 00 161 133 AUDCK 3 A
! | MV AVREF AUDCK/PEO/DREQO/TIOCOA [ AUDSYNG PEO/AUDCK [5,6] PR RAS
‘ CY23055C-1H | — ™ _AUDSYNC/PAL6/_WRHH/_ICIOWR/_AH/DQMUU/CKE/DREQ2 |-24——F522 PA16/_AUDSYNC  [5,6] 24— ALTKA
o — oo o - 2TETIS - [6] PAO/RXDO/_CS4 RXDO/PAO/_CS4 AUDATAO/PE6/_CS7/TIOC2A/SCK3 AUDATA PEG/AUDATAO [5,6] B \/ :
For SH7086 Bus Connector CLK (6] PAL/TXDO/ CS5 185 TXDOPAL/ CSS/_CELA AUDATAL/PES/_CS6/_CE1B/TIOC1B/TXD3 o PESIAUDATAL [50] BE I—\
= 6] PA2/SCKOTRQO AUDATA2/PE4/_[OIS16/TIOCIA/RXD3 PE4/AUDATA2 [5,6 =
(Only 3.3V Version corresponds) T [] © SCHOPAZIAZSIPREQUIRQO AUDATA3/PETENDA/TIOCOD [-13Z—AUDATA PE3/AUDATA3 Es,e% L 2 M
- [6] PB2/SCL/ARQO 3‘1’ SCL/PB2/IRQO/_POEO
s [6] PB3/SDA/IRQL SDA/PB3/IRQ1/_POEL 1 s
® 167 7 VT30
[56] PA3/RXD1 167 RxD1/PA3IA2A Z—WW
[5.6] PA4/TXD1 69 TXD1/PA4IAZ3 —MW RAG
A/
L PLLVSS _130_/7|7 P - A4.TKQ
F ¥\
PF13 B AN
PE 9 A:A
w0 un
n v - %] - 19} ) 19} - [} nnunununny
>> O %] O w O w (@) w nuunununuunuyn
<< > > > > > > > > >>>5>>>>
cp3 I cpa § cp5 o cP6 "1~\ wﬁﬁé’ﬁ _
— — — Decoupling Caps
0.47F 0.47uF 0.47uF 0.47yF
P VCC_CPU
(1 1 1t 1 1 1 1 1 1 1 L
CP7 2= CP8 —= CP9 == CP10== CP11== CP12== CP13_= CP14-= CP15_~ CP16= CP17-~ CE1
T 0.1uFT 0.1uFT 0.1pFT 0,1uFT 0.1uFT 0.1uFT 0.1uFT 0.1pFT 0,1uFT 0.1uFT 0.1uFT 47yF
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[2,4,6] D[0:31]

3VCC  R110Q H3
[2,4,6] A[0:29] AMV FVDD
;rﬂliifd()ﬁ; U3
ﬁgg —AM— 12 RYBY S  DQi5/A-1 jg gii
A21 0 |NC 3 D14 1~ D13
A20 9 A20 DQ13 39 D12
A1O 16 | A9 DQ12 - D11
NI 10| Al8 DQ11 (=22 515
e - A7 DQ10 2 55
NI A16 DQY 5%
A5 1 A5 DQ8 [0 D7
e e m—r
- e R
ALl e | ALl = DQ4 e D3
A 81 A0 << Q3 fB—p
A0 = | A9 — DQ2 3% 51
A5 - A8 O Dol 22 55
A7 19 | A7 () DQO
A6 20 A6 —
A5 21| > v
A4
A3 e & FLASH CSC CHANNEL O
A2 24 -
— 16bit access = 4MB
S =
BYTE
[2,5,6] RESET | 124 rP
[2,6] PA10/_CSO 260 cE
[2,6] PA14/ RD ﬁ‘c OE
[2,4,6] PA12/DQMLL/ WRL > d wWE _
. Decoupling Caps
[5] FLASH WP# | 149 wp 56 FVDD
M5M29KT331AVP | j T
N
—_—CP18
0.1pF
/77
/77
[Note]
M3A-HS86G50,M3A-HS86G51(3-.3V Version): U3,R12,R13 not mounted
M3A-HS86G55,M3A-HS86G56(5V Version): U3,R11,R12,R13,CP18 not mounted
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[236]  D[0:31]
[236] A[0:29] > A10:20)
VDD SVDDQ
| Ha H5
SVDD EID_' '_CB SVDDQ
avce avce
R14 00 | Rri5 00
DUMPING REGISTER for SDRAM
4 YN A9 SD[15:0] .
noooooC SD7 1L AAN—|-16 D7
[ayayayayayaya) SD6 2 AN 15 D6
>>>g002 N SD5 3 ": 14 DS
ALS o et - —— e W
BAO DQL4 7oy SD SD: 6 [ AN |11 D.
A12 351 a11 383 48 = = 2 a0 =
. oo 22 A1 DQ1LL [-4Z & D 8L A2 b
Al 33 A9 DQ10 44 SD NOQ
Al 30| A8 PRI 5 SD
A a1 | A7 DQ8 72 SD RA8
A 29146 DQ7 177 SD SD15 1 AA 16 D15
A 201 55 < 0Qs HH——=32 SO W\\\ T T
A4 2 na [ DQ5 [ Sy 25 W2 5
A3 25 | A3 DQ4 5 SD. SD A 13 D
A2 24 | A2 PR3 7 SD. SD 5 | A 12 D
AL 23 | AL DQ2 17 SD SD VB BT D
A A A0 © oo |2 SDI SD! 2 A 10 D
[2.6] PA7/_CS3 RLL AW —20 199 Ts - D i V-2 =
[2,6] PB4/_RASL i MWW 189 rRAS oa
[2.6] PB5/_CASL R1S MV—20 17 cas N
[2,6] PAS/RDWR AN 160 WE —{ NC [FA0—<
[2,6] PA13/DQMLU/_WRH R21 AN 00 391 pomu U) ne
[2,36] PA12/DQMLL/ WRL ; R20 app—002 151 poML O
N R22 00 3 L
2,6] PA9ICKE MV
{2,6% PA15/CK ; A EEE
[edededed
NN
ununuunv
>>>>>>>
c EDS1216AATA ?\1: 9995
/77
Decoupling Caps
sy|pD sy|pDQ
J‘ cP19 J‘ cP20 J‘ cP21 J‘ cP22
T 0.1yF T 0.1pF T 0.1pF 0.1pF
[Note] /77
M3A-HS86G50,M3A-HS86G51(3.3V Version): U4,R14-R22,RA7,RA8,CP19-CP22 mounted
°| M3A-HS86G55,M3A-HS86G56(5V Version): U4,R14-R22,RA7,RA8,CP19-CP22 not mounted
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1

H-UDI INT

ERFACE

VvVCcC

SERIAL CONNECTOR(COM)

vce

us

vee [Fe—

% R78 % R30 é R79 % R23 % R24 Ci+ Ve
< 4.7KQS 4.7KQS 4.7KQS 4.7KQS 4.7KQ Cc1 mount hole = GND
01F 3 ca
vee g; V- 0.1pF 33 vee
c3
i c2 0.1uF 503
uvee Ne H8—x Towe s/, i *——0 .
[2.6] PEO/AUDCK L{ aupck NG [ G5 e 12 riour R1N B ot ,—3—30 ep2s = CE2
[2,6] PEGIAUDATAD RZS A\ 220 2 AUDATAO 5 26 PA4TXDL [> s Tun Ti0UT [H4 e 3to sl ed
[2,6] PE5/AUDATAL RoT VWi555 7| AUDATAL  GND [~ vee RXD ><—1'9,— T2IN S T20uT —RY—X RXD > °
{52} ggg;ﬁggﬂﬁg Ro6 VW55 o | AUDATA2  GND [~ [26] PA3/RXD1 < R20UT ©  R2IN DSRA S Oo
X =AW AUDATA3  GND
GND |8 R10UT, T2IN, Internal N DCD# w115 _
[2,6] PA16/_AUDSYNC 11d AUDSYNC GND ]2 Pull-down /77 Decoupling Caps
[2.6] PE12/TCK 1; TCK SNB 11g 227?(0 XM2C-0912-112 for SP3232E
i e e ah
[2:6] PE10/TDI 231 7p GND [F22
[2.6] PE11/TDO 251 100 GND 22 > _ASEMDO [2]
[2.6] PE13/ ASEBRKAK/_ASEBRK 27| ASEBRAK GND 24
311 "REs GND F28——¢
GND F28——¢
onp [0 5V TO 3.3V LINEAR REGULATOR EXTERNAL POWER POWER LED
GND
onp 23
v T — 1-2 Power On svee
/77 2-3 Power OfF
DX10M-36
R31
vee p 5vCC " 3vee 1KQ
ower
11 - RC1587M -
uvee NC FB—x Switch 5 , Vout 3.302V LED1
N ouT UB1111C
il z > BLUE
Z TRST GND ?n 3 > R32 VCC_EX VCC VCC_CPU
TDO Gnp -2 < Ra 3 1100 - -
. ?QSSEBRAK g“g 13 MS-12AAH1 |+ cea _|+ cEw0 JP1
& oI GND [H4 Power T~ 10u4F -T° 10pF 1+ ces _|+ cEs 1
I \ T 22uF T~ 22uF 2
- Connector 3
> > R33 HW-3P
7614-6002 77 1ADJ = 25uA Rb?moo
Power On Reset H
vee 1-2 Fixed VCC
vee 2-3 External VCC
/77
RS0
Ra S R34 R35 4.7KQ
< 10kQ 47KQ VOUT = VREF * (1 + Rb/Ra) + 1ADJ * (Rb) svee vee
us ™ [6] _RES_FDM . /CC
SOUT - 5 _RESET [2,3,6] R37 o
_ 2 a [ A B
Decoupling Caps NE cals A LI All regulator TABs are VOUT. R
] WBI957BFP R36 R38 o
vee 100Q vee WV
Rb s R39 c5 SW2 R
10KQ Cd s~ owF B3SN-3012 Decoupling Caps
7508 M3A-HS86G50,M3A-HS86G51:R38 mounted
gplfl‘; T RESET gplflf; M3A-HS86G55, M3A-HS86G56:R37 mounted
SWITCH
td = 34ms[0.34*Cd(pF)usec]
M3A-HS86G50,M3A-HS86G51 :Ra=10K ,, Rb=10K
Vs = 2.5V[1.25*((Ra+Rb)/Rb)]
M3A-HS86G55 ,M3A-HS86G56 : Ra=20K , Rb=10K
Vs = 3.75V[1.25*((Ra+Rb)/Rb)]
Mode
Switch
FWE : DIP-Swi tch(SW4-1)
User Port o FWE - FDM
T 1 2 3 Mode
ON | ON | ON | MCU extension mode O
A Ra e A vee OFF | MCU extension mode 1
| >FWE 2 =
owa “ OFF | ON [ MCU extension mode 2
LED2 LED3 LED4 LEDS H H
GREEN GREEN GREEN GREEN Ri8 < R49 < RSO < RS 2 = 2 P2 VD1 6] OFF | Single chip mode
¥ ¥ 3 3 47KQS 47KOS 47KQS 4.7KQ 2 ; %MDO i2¢] OFF T ON [ ON [ Boot mode
sws = FLASH_WP# (3] OFF d
- Il e Y - | 654101 User Boot mode
[2,6] PEL/TIOCOB Es : 8 5ao PB6/RXDO/IRQ4  [2,6] OFF T ON U = - d
[2,6] PE2/TIOCOC PES He= L PES PB7/TXDO/IRQ5 [2,6] ser rogramming mode
[2.6] PE7ITIOC2B —_ A== 18 coe PB8/SCKO/IRQ6 [2,6] OFF
[2.6] PE14/_WRHH E = PB9/_ADTRG/IRQ7  [2,6]
A6S-4104 /77
/77 4:0N FLASH WRITE PROTECT
4:0FF FLASH UNLOCK
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Extension Connector
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| 36 g7 |
| D20/PD20/IRQ4 1 R I IR
| > D21/PD21/IRQ5 2 | | 1
L AN 3 D22/PD22/IRQ6 3 | — . 1 I
2 Pasy con_casu L 4 ! @l weTovE I !
2] PA22/"WRHL ‘ 5 A2-3PA-2.54DSA | 234 A029] [ \ WOTOVE |
2] PA23_WRHH : SETE i ! I - 2
; 7 | X C A25 2 |
2] PE16/TIOC38S = 5eon o ‘
2] PE18/TIOC4AS 8 ! e 253 5
2] PE19/TIOC4BS ! SETT 9 . | BC vl 6 !
2] PE17/TIOC3DS | 10 ANO I T e ST L !
2] PE20/TIOC4CS | 1; [2] ANO ANG I . e A50 2 :
2] PE2U/TIOCADS T PAZ6IAZ6IRG 13 % ﬁmg ANS | T PC19 ATO 10 ‘
T PA27/AZ7IIRQ 14 | ! PC18 A18 11 |
1 PAZEIAZE/IRO 15 A2-3PA-2.54DSA T PBL AL7 1 ‘
1 PA29/A29/IRQ 16 : 1 PB Al6 13 |
T AN2 17 T PC15 Al5 14
g mg 7 A 8 I 7 PC14 ALl I :
2] AN4 ! AN 19 : ‘ Pe A 16 |
| Al 20 | PC. A 1
2] AN9 ‘ 2 ‘ ‘ e A I |
[2.5] PB6/RXDO/IRQ4 ‘ e A |
[2.5] PB7/TXDO/IRQ5 ! 22 e i - L 19 | ——----—5
[2,5] PBB/SCKO/IRQE : 2 ‘ ! o [ ! | | 0o
[2,5] PBY/_ADTRG/IRQ7 | 2] EXCLK > 21|
2 ANL ‘ — 25 | ‘ |1 | | ExcLk 22 ] | [2] PB2/SCLARQO RS AWV gg 1 ‘
[2] AN7 : 2 ! I %—2- | ! o 23 ‘ [2] PB3/SDAIRQL 22A —2 !
I ! | %—3 | : [2.4] PA7/_CS3 : !
| /77 XG4C-2634 I | 4 A8 25 | ! [214] PASIRDWR —4 I
- ! PAORXDO/ CS4 | " 5 ] | AL 26 | ! 2.3.4] PA12/DQMLL/_WRL 5 I
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vee ':—'_LAQ/SCKO/\RQO & | : e ;_B_ : [2,4] PA13/DQMLUI_WRH ! : I
ERTROL " z ‘ ' -~ 28 ! [2] PA22/_WRHL —1 |
' ' [2] PA23 WRHH . |
PA6/_CS2 9 | A 30 9
PAZ6/AZ6MRQ0__TAZ6 10 | 1 A 31 | E'ﬁ S‘B\ZC,;(ESL " 10 !
R57 R58 R59 PAZIIAZIIROL__TAZ27 | T A 2 g - 1 !
1500 1500 1500 PASBIAZBIRG? TA28 17 | \ A a3 | B PEerocaes T !
R |
T ! [2.3] PAL0/_CSO | Lot 4 | [25] PESTMS Y |
LEDS LED7 LEDS [2]  AN10 ‘ ié : [2] PA11/_CS1 ‘ PAGI OS2 % | [2,5] PE10/TDI ‘ ig |
2] AN1L [2] PA6/_CS2 | [25] PE7/TIOC2B ‘
GREEN GREEN GREEN [21  AN12 1 16 I [2] PA20/_CS4/_RASU L Zﬁgg; ggéj 2223 < | [2] PA24/DREQ3 : 16 |
§ N § 21 AN13 L 17 I [2] PA21/_CS5/_CASU L RESET 38 | | [2] PA25/DACK3 17 ‘
21  AN14 - 18 | [2,35] _RESET - 39 | [2] PA18/_BREQ 18 ‘
bE16 [2  AN15 19 I : Fﬂ— | [2] PA19/_BACK 19 ‘
| L
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| . — | | S
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| | | :
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vee L I T
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T 5 [2.5] MD1 <3 T A
|
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IRQ SWITCH CIRCUIT e : S — |
R67 T D20/PD20/IRQ4 D T 11
10KQ : | D19 (RN :
| D18 T 13
! | D17 | 14 !
R72 1000 R78 Q) > PAsIRQL [2] 12 | : D16 [25] PA4TXDL [ > — |
| |
‘ [23] PA14/_RD D——:—I /# SE? [25] PA3RXDL < 1 ‘
4 1 RQ _|+ ces | | RD | e 19 ] |
SwW6 T 47pF | ; D15 I 20 !
B3SN-3012 SWITCH [2.5] PEO/AUDCK : B L R
[2,5] PE3/AUDATA3 t L ST ==
[25] PE4/AUDATA2 ! | g 577,20
[25] PES/AUDATAL : . 5
[2.5] PEG/AUDATAQ '
[25] PE7/TIOC2B I ; 2 /77
[2,5] PE9/_TRST ! T
[255] PE11/TDO I ‘ -
[255] PE12/TCK I ‘ =
[255] PE13/_ASEBRKAK/_ASEBRK |
MRES SWITCH CIRCUIT [2,5] PEL4 WRHH | ! =
[2] PE15/_IRQOUT | ‘ 5
[24] PAI5/CK | =
[2,5] PA16/_AUDSYNC | : 56
R76 aap_ 00 ! |
) AW > PEL3/_ASEBRKAKI_ASEBRK  [25] SETa051 | ! fﬂ—
|
| |
|
| v ceo ! |
sw7 oy ‘
| 7T e __
| -
| B3sN-3012 SWITCH, [2,5] PE2/TIOCOC e
7777777777777 s [25] PE1/TIOCOB
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