To all our customers

Regarding the change of names mentioned in the document, such as Mitsubishi
Electric and Mitsubishi XX, to Renesas Technology Corp.

The semiconductor operations of Hitachi and Mitsubishi Electric were transferred to Renesas
Technology Corporation on April 1st 2003. These operations include microcomputer, logic, analog
and discrete devices, and memory chips other than DRAMs (flash memory, SRAMs etc.)
Accordingly, although Mitsubishi Electric, Mitsubishi Electric Corporation, Mitsubishi
Semiconductors, and other Mitsubishi brand names are mentioned in the document, these names
have in fact all been changed to Renesas Technology Corp. Thank you for your understanding.
Except for our corporate trademark, logo and corporate statement, no changes whatsoever have been
made to the contents of the document, and these changes do not constitute any alteration to the

contents of the document itself.

Note : Mitsubishi Electric will continue the business operations of high frequency & optical devices

and power devices.

Renesas Technology Corp.
Customer Support Dept.
April 1, 2003
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MITSUBISHI MICROCOMPUTERS

M37903S4CHP
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16-BIT CMOS MICROCOMPUTER
DESCRIPTION e Instruction execution time

These are microcomputers designed with high-performance CMOS
silicon gate technology. These microcomputers support the 7900
Series instruction set, which is enhanced and expanded instruction
set and is upper-compatible with the 7700/7751 Series instruction
set.

The CPU of these microcomputers is a 16-bit parallel processor that
can also be switched to perform 8-bit parallel processing. Also, the
bus interface unit of these microcomputers enhances the memory
access efficiency to execute instructions fast. Therefore, these mi-
crocomputers are suitable for office, business, and industrial equip-
ment controller that require high-speed processing of large data.

DISTINCTIVE FEATURES

<Microcomputer mode>

o Number of basic machine instructions .............ccccccceevvveeeeenn. 203
® Memory
ROM e External
RAM Lo 2048 bytes

The fastest instruction at 26 MHz frequency ...........ccccoee. 38 ns
® Single POWET SUPPIY ...ooviiiiieiieiiieniie et 5V+05V
e Interrupts ........... 6 external sources, 15 internal sources, 7 levels
® Multi-functional 16-bit timer ............cccoovvviiiiiineeee 5+3
e Serial I/0 (UART or Clock synchronous) ...........ccccceeeveeniciicennne. 2

® 10-bit A-D converter

® 8-hit D-A converter

® Real-time output
....4 bits x 2 channels, or 6 bits x 1 channel + 2 bits x 1 channel

® 12-bit watchdog timer

e Programmable input/output (ports PO, P2—P8, P11)

8-channel inputs
2-channel outputs

APPLICATION

Control devices for personal computer peripheral equipment such as
CD-ROM drives, DVD-ROM drives, hard disk drives, high density
FDD, printers

Control devices for office equipment such as copiers and facsimiles
Control devices for industrial equipment such as communication and
measuring instruments

M37903S4CHP PIN CONFIGURATION (TOP VIEW)
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MITSUBISHI MICROCOMPUTERS

M37903S4CHP

16-BIT CMOS MICROCOMPUTER
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MITSUBISHI MICROCOMPUTERS

M37903S4CHP

16-BIT CMOS MICROCOMPUTER

FUNCTIONS (Microcomputer mode)

Parameter

Functions

Number of basic machine instructions

203

Instruction execution time

38 ns (the fastest instruction at f(fsys) = 26 MHz)

External clock input frequency f(XIN)

26 MHz (Max.) (Note)

System clock frequency f(fsys)

26 MHz (Max.)

Memory size ROM

External

RAM

2048 bytes

Programmable input/output PO, P2, P5-P8, P11

8-bit 0 7 (Max.)

ports P3 2-bit O 1 (Max.)
P4 7-bit 0 1 (Max.)
Multi-functional timers TAO-TA4 16-bit 0 5
TBO-TB2 16-bit 0 3
Serial I/O UARTO and UART1 (UART or Clock synchronous serial 1/0) O 2

A-D converter

10-bit successive approximation method O 1 (8 channels)

D-A converter

8-bit O 2

Watchdog timer

12-bit 0 1

Chip-select wait control

Chip select area O 4 (CS0—CS3). A bus cycle type and bus width
can be set for each chip select area.

Real-time output

4 bits 0 2 channels; or 6 bits 0 1 channel + 2 bits O 1 channel

Interrupts Maskable interrups

5 external types, 13 internal types. Each interrupt can be set to a
priority level within the range of 0—7 by software.

Non-maskable interrups

1 external type, 2 internal types.

Clock generating circuit

Built-in (externally connected to a ceramic resonator or quartz
crystal resonator).

Power supply voltage 5V+0.5V

Power dissipation 150 mW (at f(fsys) = 26 MHz, Typ.)
Ports’ input/output Input/Output withstand voltage 5V

characteristics Output current 5 mA

Memory expansion

Up to 16 Mbytes. Note that bank FF16 is a reserved area.

Operating ambient temperature range

—20to 85°C

Device structure

CMOS high-performance silicon gate process

Package

100-pin plastic molded QFP

Note: When the XiN-input-clock division select bit = “0”, the maximum value = 52 MHz.
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MITSUBISHI MICROCOMPUTERS

M37903S4CHP

16-BIT CMOS MICROCOMPUTER

PIN DESCRIPTION (MICROCOMPUTER MODE)

. Input/ !
Pin Name Ouﬁput Functions

Ve, Vss Power supply input — Apply 5 V+0.5 V to Vcc, and 0 V to Vss.

MDO MDO Input | Connect this pin to Vcc.

MD1 MD1 Input | Connect this pin to Vss.

RESET Reset input Input | The microcomputer is reset when Vss-level voltage is applied to this pin.

XIN Clock input Input | These are input and output pins of the internal clock generating circuit. Connect a
ceramic or quartz- crystal resonator between the XiN and XouT pins. When an

Xout Clock output Output | external clock is used, the clock source should be connected to the XiN pin, and the
Xour pin should be left open.

BYTE External data bus width Input This pin determines whether the external data bus has an 8-bit width or 16-bit width

select input for the memory expansion mode or microprocessor mode. The width is 16 bits when
Vss-level voltage is input, and 8 bits when Vcc-level voltage is applied. When BYTE
= Vss level, by the register setting, the external data bus for each of areas CS1 to
CS3 can have a width of 8 bits.

CDSEL Clock division select input Input | This pin determines the XiN-input-clock division select bit's (Note) state at reset and
the input level at pin XIN.

Avcc, Analog power supply input — Power supply input pins for the A-D converter and the D-A converter. Connect AVcc

AVss to Vcce, and AVss to Vss externally.

VREF Reference voltage input Input | This is the reference voltage input pin for the A-D converter and the D-A converter.

POo/A16— Address (high-order) output Output | Address (A16—A23) is output. These pins also function as I/O port pins according

PO7/A23 to the register setting.

P1o/Do— Data (low-order) 1/0 /10 The low-order 8 bits of data (Do—D7) are input/output. When the external data bus

P17/D7 has an 8-bit width, address (LA0—LA7) output and data (Do—D7) input/output can
be performed with the time-sharing method, according to the register setting.

P20/Ds— 1/0 port P2, 110 m When 8-bit external data bus is used

P27/D15 Data (high-order) 1/0 Port P2 is an 8-bit I/0O port. This port has an I/O direction register, and each pin

can be programmed for input or output. These pins enter the input mode at reset.
m When 16-bit external data bus is used
The high-order 8 bits of data (Ds—D15) are input or output.

P30-P33 1/0 port P3 /10 P30 functions as an input pin of RDY; and P31,P32, P33 function as the output
pins of RD, BLW, BHW, respectively. P30 also functions as an /O port pin accord-
ing to the register setting. When the external data bus has a width of 8 bits,
the BHW pin functions as an I/O port pin (P33).

P40-P47 I/ port P4 Ife} P40-P44 function as output or input pins of ALE, @1, HLDA, HOLD, CSo, and
P45—P47 as I/O port pins, respectively. According to the register setting, P40—P43
also function as I/0 port pins, and P45—-P47 as output pins of CS1—-CS3.

P50-P57 1/0 port P5 1/0 Port P5 is an 8-bit I/O port. This port has an I/O direction register, and each pin can
be programmed for input or output. These pins enter the input mode at reset.
These pins also function as I/O pins for timers AO—A3, output pins for the real-time
output, and input pins for the key-input interrupt.

P60-P67 1/0 port P6 1/0 Port P6 is an 8-bit I/O port. This port has an I/O direction register, and each pin can
be programmed for input or output. These pins enter the input mode at reset.
These pins also function as I/O pins for timer A4, input pins for external interrupt
inputs INTo—INT2, and input pins for timers BO-B2.

P70-P77 1/0 port P7 110 Port P7 is an 8-bit I/0 port. This port has an I/O direction register, and each pin
can be programmed for input or output. These pins enter the input mode at reset.
These pins also function as input pins for the A-D converter, output pins for the
D-A converter, and input pins for INT2, INT3, and INT4.

P80—-P87 1/0O port P8 110 Port P8 is an 8-bit I/0 port. This port has an I/O direction register, and each pin
can be programmed for input or output. These pins enter the input mode at reset.
These pins also function as /O pins for UARTO, UART1, and input pins for INT3 and INT4.

P100/Ac-P107/A7 | Address (low-order) output Output | Address (Ao—A7) is output.

P11o/As— Address (middle-order) Output | Address (As—A15) is output. Also, these pins function as I/O port pins according to

P117/A15 output the register setting.

NMI Non-maskable interrupt Input | This pin is for a non-maskable interrupt.

Note: The XiN-input-clock division select bit is used to determine whether the input clock to pin XN is to be divided or not.
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MITSUBISHI MICROCOMPUTERS

M37903S4CHP

16-BIT CMOS MICROCOMPUTER

BASIC FUNCTION BLOCKS

The M37903S4CHP has the same function as that of the

M37903F8CHP except for the following. Therefore, refer to the

datasheet of the M37903F8CHP.

» The memory allocation of the M37903S4CHP differs from that of
the M37903F8CHP.

» The M37903S4CHP operates only in the microprocessor mode.

MEMORY
Figure 1 shows the memory map. The address space is 16 Mbytes
from addresses 016 to FFFFFF16. The address space is divided into

64-Kbyte units called banks. The banks are numbered from 016 to
FF16. Bank FF16 is a reserved area for the development support tool.
Therefore, do not use bank FF16.

Internal RAM is assigned as shown in Figure 1.

Addresses FFCO16 to FFFF16 contain the RESET and the interrupt
vector addresses, and the interrupt vectors are stored there. For
these addresses, use the ROM.

For details, refer to the section on interrupts.

Assigned to addresses 016 to FF16 are peripheral devices such as
1/O ports, A-D converter, D-A converter, UART, timers, interrupt con-
trol registers, etc. Figures 2 and 3 show the location of SFRs.

00000016 ~ 7777700000016
Bank 016 0000FF16
OOFFFF16
01000016 00080016
Bank 116 \
01FFFF16 \
. \
\
* \
. \
. " O00FFF16
. \
\
. \
. \
. \
\
. \
° \
\
. \
. \
\
M ~ ~_ \
. -~ N —- \
. \
\
. \
. \
\
* \
. \
P \
\
. \
. \
\
. \
. \
* OOFFCO016
. \
. 0OFFFF16'
FE000016
Bank FE16
FEFFFF16
FF000016 Reserved area
Bank FF16 for development
FEFFFF16 , support tool

Peripheral devices
control registers

Internal RAM
2048 bytes

00FFCO016/
/

OOFFFE16

Interrupt vector table

Reserved area

Reserved area

Reserved area

Reserved area

Reserved area

Reserved area

Reserved area

Reserved area

INT4

INT3

A-D conversion

UART1 transmit

UART1 receive

UARTO transmit

UARTO receive

Timer B2

Timer B1

Timer BO

Timer A4

Timer A3

Timer A2

Timer Al

Timer AO

INT2

INT1

INTo

NMI

Watchdog timer

DBC

BRK instruction

Zero divide

RESET

Fig. 1 Memory map of M37903S4CHP
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MITSUBISHI MICROCOMPUTERS

M37903S4CHP

16-BIT CMOS MICROCOMPUTER

Address (Hexadecimal notation)

00000016
00000116
00000216
00000316
00000416
00000516
00000616
00000716
00000816
00000916
00000A16
00000B16
00000C16
00000D16
00000E16
00000F16
00001016
00001116
00001216
00001316
00001416
00001516
00001616
00001716
00001816
00001916
00001A16
00001B16
00001C16
00001D16
00001E16
00001F16
00002016
00002116
00002216
00002316
00002416
00002516
00002616
00002716
00002816
00002916
00002A16
00002B16
00002C16
00002D16
00002E16
00002F16
00003016
00003116
00003216
00003316
00003416
00003516
00003616
00003716
00003816
00003916
00003A16
00003B16
00003C16
00003D16
00003E16
00003F16

Port PO register

Port P1 register

Port PO direction register

Port P1 direction register

Port P2 register

Port P3 register

Port P2 direction register

Port P3 direction register

Port P4 register

Port P5 register

Port P4 direction register

Port P5 direction register

Port P6 register

Port P7 register

Port P6 direction register

Port P7 direction register

Port P8 register

Port P8 direction register

Port P10 register

Port P11 register

Port P10 direction register

Port P11 direction register

A-D control register 0

A-D control register 1

A-D register 0

A-D register 1

A-D register 2

A-D register 3

A-D register 4

A-D register 5

A-D register 6

A-D register 7

UARTO transmit/receive mode register

UARTO baud rate register (BRGO0)

UARTO transmit buffer register

UARTO transmit/receive control register O

UARTO transmit/receive control register 1

UARTO receive buffer register

UART1 transmit/receive mode register

UART1 baud rate register (BRG1)

UART1 transmit buffer register

UART1 transmit/receive control register O

UART1 transmit/receive control register 1

UART1 receive buffer register

Address (Hexadecimal notation)

00004016
00004116
00004216
00004316
00004416
00004516
00004616
00004716
00004816
00004916
00004A16
00004B16
00004C16
00004D16
00004E16
00004F16
00005016
00005116
00005216
00005316
00005416
00005516
00005616
00005716
00005816
00005916
00005A16
00005B16
00005C16
00005D16
00005E16
00005F16
00006016
00006116
00006216
00006316
00006416
00006516
00006616
00006716
00006816
00006916
00006A16
00006B16
00006C16
00006D16
00006E16
00006F16
00007016
00007116
00007216
00007316
00007416
00007516
00007616
00007716
00007816
00007916
00007A16
00007B16
00007C16
00007D16
00007E16
00007F16

Count start register

One-shot start register

Up-down register

Timer A clock division select register

Timer AO register

Timer Al register

Timer A2 register

Timer A3 register

Timer A4 register

Timer BO register

Timer B1 register

Timer B2 register

Timer AO mode register

Timer A1 mode register

Timer A2 mode register

Timer A3 mode register

Timer A4 mode register

Timer BO mode register

Timer B1 mode register

Timer B2 mode register

Processor mode register 0

Processor mode register 1

Watchdog timer register

Watchdog timer frequency select register

Particular function select register 0

Particular function select register 1

Particular function select register 2

Reserved area (Note)

Reserved area (Note)

Reserved area (Note)

INT3 interrupt control register

INT4 interrupt control register

A-D conversion interrupt control register

UARTO transmit interrupt control register

UARTO receive interrupt control register

UART1 transmit interrupt control register

UARTL1 receive interrupt control register

Timer AOQ interrupt control register

Timer Al interrupt control register

Timer A2 interrupt control register

Timer A3 interrupt control register

Timer A4 interrupt control register

Timer BO interrupt control register

Timer B1 interrupt control register

Timer B2 interrupt control register

INTo interrupt control register
INT1 interrupt control register

INT2 interrupt control register

Note: Do not write to this address.

Fig. 2 Location of SFRs (1)
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Address (Hexadecimal notation) Address (Hexadecimal notation)
00008016 | CSo control register L 0000CO016
00008116 | CSo control register H 0000C116
00008216 | CS1 control register L 0000C216
00008316 | CS1 control register H 0000C316
00008416 | CS2 control register L 0000C416
00008516 | CS2 control register H 0000C516
00008616 | CS3 control register L 0000C616
00008716 S3 control register H 0000C716
00008816 0000C816
00008916 0000C916
00008A16 | Area CSo start address register 0000CA16
00008B16 0000CB16
00008C16 | Area CS1 start address register 0000CC16
00008D16 0000CD16
00008E16 | Area CS2 start address register 0000CE16
00008F16 0000CF16
00009016 | Area CS3 start address register 0000D016
00009116 0000D116
00009216 | Port function control register 0000D216
00009316 0000D316
00009416 | External interrupt input control register 0000D416
00009516 | External interrupt input read-out register 0000D516
00009616 | D-A control register 0000D616
00009716 0000D716
00009816 | D-A register 0 0000D816
00009916 | D-A register 1 0000D916
00009A16 | Reserved area (Note) 0000DA16
00009B16 0000DB16
00009C16 | Reserved area (Note) 0000DC16
00009D16 | Reserved area (Note) 0000DD16
00009E16 | Reserved area (Note) 0000DE16
00009F16 0000DF16
0000AO016 | Real-time output control register 0000EO016
0000A116 0000E116
0000A216 | Pulse output data register 0 0000E216
0000A316 0000E316
0000A416 | Pulse output data register 1 0000E416
0000A516 0000E516
0000A616 | Reserved area (Note) 0000E616
0000A716 0000E716
0000A816 0000E816
0000A916 0000E916
0000AA16 0000EA16
0000AB16 0000EB16
0000AC16 | Serial 1/0 pin control register 0000EC16
0000AD16 0000ED16
0000AE16 0000EE16
0000AF16 0000EF16
0000B016 0000F016
0000B116 0000F116
0000B216 0000F216
0000B316 0000F316
0000B416 0000F416
0000B516 0000F516
0000B616 0000F616
0000B716 0000F716
0000B816 0000F816
0000B916 0000F916
0000BA16 | Reserved area (Note) 0000FA16
0000BB16 | Reserved area (Note) 0000FB16
0000BC16 | Clock control register 0000FC16
0000BD16 | Reserved area (Note) 0000FD16
0000BE16 | Reserved area (Note) 0000FE16
0000BF16 | Reserved area (Note) 0000FF16

Note: Do not write to this address.

Fig. 3 Location of SFRs (2)
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MITSUBISHI MICROCOMPUTERS

M37903S4CHP

16-BIT CMOS MICROCOMPUTER

ELECTRICAL CHARACTERISTICS

As for the following, the M37903S4CHP is the same as the
M37903F8CHP. Therefore, for the following, refer to the datasheet of
the M37903F8CHP.

* ABSOLUTE MAXIMUM RATINGS

« RECOMMENDED OPERATING CONDITIONS

* DC ELECTRICAL CHARACTERISTICS

* A-D CONVERTER CHARACTERISTICS

* D-A CONVERTER CHARACTERISTICS

* TIMING REQUIREMENTS

* SWITCHING CHARACTERISTICS
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16-BIT CMOS MICROCOMPUTER

PACKAGE OUTLINE

— Keep safety first in your circuit designs!

100P6Q-A Plastic 100pin 14014mm body LQFP

EIAJ Package Code JEDEC Code Weight(g) Lead Material
LQFP100-P-1414-0.50 — Cu Alloy
HD
ARARAARAAAACARAAAAAARARRAR
®O= =0
= O O = Recommended Mount Pad
% % Symbol Dimension in Millimeters
= = ow f Y Min Nom Max
% % A — — 1.7
= = A1 0 0.1 0.2
% E A2 — 1.4 —
= = b 0.13 0.18 0.28
@®= O =& c 0.105| 0.125| 0.175
AEEEEREEEEEEEREEEEEE LD 1 D 13.9 14.0 14.1
E | 139 | 140 | 141
[e] - 0.5 -
L1 HD 15.8 16.0 16.2
HE 15.8 16.0 16.2
o L 0.3 0.5 0.7
< L1 - 1.0 -
3 y - - 0.1
. [’ 0° - 10°
< b2 — 0.225 -
L 2 1.0 - -
Detail F Mb - 14.4 -
ME — 14.4 —

RenesasTechnology Corp.

Nippon Bldg.,6-2,0temachi 2-chome,Chiyoda-ku,Tokyo,100-0004 Japan

Mitsubishi Electric Corporation puts the maximum effort into making semiconductor products better and more reliable, but there is always the possibility that trouble may occur with them. Trouble with
semiconductors may lead to personal injury, fire or property damage. Remember to give due consideration to safety when making your circuit designs, with appropriate measures such as (i) placement of
substitutive, auxiliary circuits, (ii) use of non-flammable material or (iii) prevention against any malfunction or mishap.

— Notes regarding these materials

These materials are intended as a reference to assist our customers in the selection of the Mitsubishi semiconductor product best suited to the customer’s application; they do not convey any license under any
intellectual property rights, or any other rights, belonging to Mitsubishi Electric Corporation or a third party.

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

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

The information described here may contain technical inaccuracies or typographical errors. Mitsubishi Electric Corporation assumes no responsibility for any damage, liability, or other loss rising from these
inaccuracies or errors.

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

When using any or all of the information contained in these materials, including product data, diagrams, charts, programs, and algorithms, please be sure to evaluate all information as a total system before making
a final decision on the applicability of the information and products. Mitsubishi Electric Corporation assumes no responsibility for any damage, liability or other loss resulting from the information contained herein.
Mitsubishi Electric Corporation semiconductors are not designed or manufactured for use in a device or system that is used under circumstances in which human life is potentially at stake. Please contact
Mitsubishi Electric Corporation or an authorized Mitsubishi Semiconductor product distributor when considering the use of a product contained herein for any specific purposes, such as apparatus or systems for
transportation, vehicular, medical, aerospace, nuclear, or undersea repeater use.

The prior written approval of Mitsubishi Electric Corporation is necessary to reprint or reproduce in whole or in part these materials.

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

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

Please contact Mitsubishi Electric Corporation or an authorized Mitsubishi Semiconductor product distributor for further details on these materials or the products contained therein.

© 2000 MITSUBISHI ELECTRIC CORP.
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New publication, effective Oct., 2000. RenesasTech nology Corp.
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