
































































































































































































































































































































































































































































































































































































































































































































MITSUBISHI MICROCOMPUTERS

PCA4040

MELPS 740 DEDICATED BOARD (M50740-XXXSP,M50741-XXXSP)

BLOCK DIAGRAM
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MITSUBISHI MICROCOMPUTERS

PCA4060

MELPS 760 DEDICATED BOARD (M50760-XXXP, M50761-XXXP)

DESCRIPTION

The PCA4060 MELPS 760 dedicated board is for use with
the PC4000 debugging machine for the M50760-XXXP and
M50761-XXXP single-chip 4-bit microcomputers, and it is
used by inserting the board in the PC4000 cabinet.

FEATURES

® Connection to user's system by a flat cable

@ - Single-step operation and breakpoint operation capabil-
ity from the PC4000 debugging machine keyboard. De-
bugging functions such as confirmation of internal regis-
ter contents.

APPLICATIONS

Development of hardware and software for systems using
the MELPS 760 (M50760-XXXP, M50761-XXXP) single-chip
microcomputer.

CONFIGURATION

As can be seen from the block diagram, the PCA4060 con-
sists of the following hardware.

(1) Evaluation chip (M50760-000P) and peripheral circuit
(2) EPROM with the PC4000 monitor program

(3) Single-step and breakpoint control circuit

(4) Program memory interface circuit

(5) Input/output buffer/latch circuit

The board and user system can be connected by means of
an accessory cable.

FUNCTION ;
The debugging machine PC4000 operates as a debugging
machine for MELPS 760 microcomputers using the monitor
program contents of a ROM mounted on the dedicated
board. The evaluation chip (M50760-000P) loaded on the
board executes the program stored in the program memory
in the PC4000 debugging machine.

The internal status of the evaluation chip is read out under
monitor CPU control when halted by single-step operation
and breakpoint operation.

SPECIFICATIONS

" ltem

Specification

Applicable microcomputer

M50760-XXXP, M50761-XXXP

CF
Clock frequency

400kHz

CR

200~400kHz

Applicable debugging
machine

PC4000
(connected by a card edge connector J3)

Power supply

Supplied by PC4000

Connection to user’s
system

Accessory cable

‘Debugging functions
(contents of monitor EPROM)

® Program execution from any address,
stop and single-step operation

©® Confirmation and change of program
RAM contents

@® Confirmation’ and modification of RAM data
in evaluation chip and verification and mod-
ification of following registers and flags:,
* Program counter
* A register and carry
* B register
* Data pointers (X, Y)

® Data programing to EPROM and reading

MITSUBISHI
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MITSUBISHI MICROCOMPUTERS

PCA4060

MELPS 760 DEDICATED. BOARD (M‘50760-XXXP, M50761-XXXP)

BLOCK DIAGRAM
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MITSUBISHI MICROCOMPUTERS

PCA4340

MELPS 740 EVALUATION BOARD‘(Msouo-xxxsp, M50741-XXXSP)

DESCRIPTION

The PCA4340 evaluation board is used as an evaluation
board for MELPS 740 8-bit single-chip computers.

When used in the external ROM mode, this board consists
of the evaluation chip (M50740-000SP) and the program
EPROM (M5L2732K) possessing equivalent functions to the
masked ROM MB50740-XXXSP and M50741-XXXSP. When
creating the mask for a developed program, this board is

“suitable for verification and running tests.

FEATURES

® Board computer equivalent to M50740-XXXSP

® Simple program modification using an EPROM

® Connection to user's system by means of a cable
® Built-in clock generator

APPLICATIONS
Program and applications equipment development for
MELPS 740 8-bit single-chip microcomputers

CONFIGURATION

As can be seen in the block diagram, the PCA4340 consists
of the following hardware:

(1) Evaluation chip and peripheral circuit

(2) Program EPROM socket

(3) EPROM power supply circuit

The board and user system can be connected by means of
an accessory cable.

FUNCTION

The evaluation chip (M50740-000SP) outputs the value of
the program counter, and reads and executes the instruc-
tion stored in the appropriate EPROM address.

It is possible to have this board emulate the operation of a
single-chip microcomputer.

SPECIFICATIONS
Item Specification
Applicable microcomputer | M50740-XXXSP, M50741-XXXSP
Clock frequency C F | 4MHz

Cycle time 1us (with 4MHz clock)

Power suppl Voltage | 5V+5%, single
u
ow PRl Current | 0.5mA typ. (J1 open, with NOP instruction execution)
Connection with user
Accessory cable

system

J1 For user system connection (60 pins)
Connectors -

J2 2-pin angle pin header for power supply

Outer dimensions 200 (L) X 250 (W) X 20 (H) mm

BLOCK DIAGRAM »
! CLOCK v
GENERATOR cce— +5V
CIRCUIT .
GND oV
8 Xin
P30~P37 P3 ’ ES%GRAM
'
)]
4 7] 12 8 «
Ro~R3 Ro~ 3 W5 —sf msL ol
o029 2732K FaL
N M50740 355 amo
-000P |
CONTROL
SIGNAL
1
8 8
TIMING p _
GEXITEO ° f R Po~P7
! .
c?‘acu# ‘ P PORT EMULATION CIRCUIT Pro~P17
. 8 8 !
l l l/ Pl P20~P27
' TO PARTS
ON BOARD !
1= MITSUBISHI
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MELPS 760 EVALUATION BOARD (M50760-XXXP, M50761-XXXP)

MITSUBISHI MICROCOMPUTERS

PCA4360

DESCRIPTION
The PCA4360 evaluation board is used as an evaluation
board for MELPS 760 4-bit single-chip computers.

When used in the external ROM mode, this board consists -

of the evaluation chip (M50760-000P) and the program
EPROM (M5L2716K) possessing equivalent functions to the
masked ROM MB50760-XXXP and M50761-XXXP. When cre-
ating the mask for a developed program, this board is suit-
able for verification and running tests.

FEATURES

® Board computer equivalent to M50760-XXXP, M50761-
XXXP

® Simple program modification using an EPROM

® Connection to user’'s system by means of a cable

® Built-in clock genergtor

APPLICATIONS _
Program and applications equipment development for
MELPS 760 4-bit single-chip microcomputers

CONFIGURATION
As can be seen in the block diagram, the PCA4360 consists
of the following hardware:
(1) Evaluation chip and peripheral circuit
-(2) Program EPROM socket

The board and user system can be connected by meahs of

an accessory cable.

FUNCTION

The evaluation chip (M50760-000P) outputs the value of the
program counter, and reads and executes the instruction
stored in the appropriate EPROM address.

It is possible to have this board emulate the operation of a
single-chip microcomputer.

SPECIFICATIONS
Item Specification
Applicable microcomputer M50760-XXXP, M50761-XXXP
C F | 400kHz
Clock frequen
ueney "6 R | 200~400kHz
Cycle time 10us
Vol +59
Power supply oltage | 5V 56,\ single
Current | 0. 5mA typ.
Connection with user
Accessory cable
system
J1 For user system connection (20pin)
Connectors
J2 2-pin angle pin header for power supply
Outer dimensions 100 (L) X 150 (W) X 20 (H) mm

BLOCK DIAGRAM
.
10
|A?o M5L.2716K |
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a0s U procram L& Bus |
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EPROM 9
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-000P i , SYSTEM
1
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s SENSE
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WE| ‘ Vss J
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SoNER, GENERATOR |
; E
(2) CIRCUIT e
[ Vee
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MITSUBISHI MICROCOMPUTERS

’PCA8400

MELPS 8-48 DEDICATED BOARD

DESCRIPTION

The PCA8400 is a dedicated MELPS 8-48 board for use
with the PC4000 debugging machine for the 8-bit single-
chip microcomputers-and is used by inserting the board in
the PC4000 cabinet. ‘

FEATURES

® Connection to user’s system by means of a 40-pin DIL
plug ) .

® Control circuits and connectors for the 18748 writing
adaptor (PC4100)

APPLICATIONS
The development of hatrdware and software for systems
using the MELPS 8-48 8-bit single-chip microcomputers.

CONFIGURATION
As can be seen in the block diagram, the PCA8400 consists
of the following hardware:
(1) Evaluation chip (M5L8039P-6) and peripheral circuitry
{2) ROM with the PC4000 monitor program -
(3) Single-step and breakpoint control circuit
(4) Program memory interface circuit
(5) Input/output buffer/latch circuit

The PC4000 is connected to this board using a card
edge connector and this board is connected to the user
system by means of an accessory cable.
FUNCTION
The debugging machine PC4000 cperates as a debugging
machine for the MELPS 8-48 using the contents of the
monitor ROM mounted on the *dedicated board. The
evaluation chip (M5L8039P-6) loaded on the board ex-
ecutes the program stored in the program memory in the
PC4000 debugging machine.

The internal status of the evaluation chip is read out
under monitor CPU control when single-step operation and
breakpoint operation are halted.

An interface and connector to enable connection to the
M51.8748S writing adaptor PC4100 has been provided,
allowing programs to be written and read from the
18748.

BLOCK DIAGRAM

8
—>>1 PORT DIRECTION PORT D
., SWITCHING CIRCUIT
1
|
. g
coMpARISON 12 5| ADDRESS IDENTITY <~—{ ApDRESS LATCH f=—b> PORT P1
| M5L8039P-6 !
SINGLE-STEP ss
CONTROL CIRCUIT a
8 PORT P2
e/ DATA LATCH 4
PORT SWITCHING |2,
\ CIRCUIT
DATA CLOCK
8 GENERATOR
> DATA BUFFER
|
I
12 | pcaooo
ADDRESS L‘—’ MONITOR ROM 0 PCAI0O
x 2
M5L2732K M5L8155P M5L8748S
, L . ) WRITER
INSTRUCTION g
DATA
i 8748 INTERFACE PORT
\\
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MITSUBISHI MICROCOMPUTERS

PCA8400

MELPS 8-48 DEDICATED BOARD

SPECIFICATIONS
Item Specification
M5L8048-XXXP
Applicable M5L8049-XXXP
microcomputers MsMaosoH-XXXP
M5M8050L-XXXP
Clock Package 6.144MHz

frequency Variableram;je 1~6,144MHz (By changing the oscillator crystat}

Applicable debugging
‘machine PC4000 (connected by a card edge connector)
. Supplied from the PC4000 when inserted into the
Power supply debugging machine
Connection to user’s By an accessory cable
system

Program execution from any address and halt
Data writing to EPROM and reading
%(X\hflgrmation and change of the contents afprogram|

Debugging functions
{contents of monitor
EPROM)

Serial data transfer to an external device
Confirmation and modification of the RAM data in
the evaluation chip

(MBL8039P-6) and the contents of the following,
registers and flags:

Program counter

Accumulator

® PSW

By connecting the PC4100, read and write operations

Other
to the 18748 can be performed.

MITSUBISHI 7-25
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MITSUBISHI MICROCOMPUTERS

PCA8403

MELPS 8-48 EVALUTION BOARD

DESCRIPTION
The PCAB8403 evaluation board is used as an evaluation
board for MELPS 8-48 8-bit microcomputers,

This board consists basically of the external ROM chip
(M5L8039P-11) and EPROM (M5L2732K), possessing
equivalent functions to the masked ROM M5L8048-XXXP
and M5L8049-XXXP. When creating the mask for a
developed program, this board is suitable for program
ver|f|cat|on and running tests.

FEATUR ES

® Board computer equivalent to the M5L8048-XXXP,
M5L8049-X XXP.

® Simple program modification using an EPROM

® Connection to user’s system socket by means of a 40-pin
DIL plug ‘

@ Built-in clock generator

® Speed up of a CPU using the M5L2764K

CONFIGURATION - R
As can be seen in the block diagram, the PCA8403 consists
of the following hardware:
(1) Evaluation chip and peripheral circuitry
(2) Program EPROM socket
(3) EPROM power supply circuit

The board and user systerﬁ can be connected by means
of an accessory cable.

SPECIFICATIONS
Item Specification
Type 8-bit parallel processor
CPY M5L8039P-11 (equivalent to Intel 8039)
Cycle time Clock supplied by user system {maximum 11 MHz)
Memory Program memory: 4K bytes (M5L2732K}

Data memory: 128 bytes (built-in M5L8039P-11)

APPLICATIONS
o . , 8-bit parallel port x3
Program and applications equipment development for 1:0 Test pin x2
MELPS 8-48 8-bit single-chip microcomputers. Interrupts INT pin
Power supply 5V £5%, 600mA (max)
FUNCTION -
. . Connector used 40-pin DIL accessary plag
The evaluation chip (M5L8039P-11) outputs the value of ——
) ! . Outer dimensions 50 (L) x 170 (W) x 35 {H) mm
the program counter and reads in instructions from
ERROM and executes them.
The board is equivalent in operatlon to a single<chip
microcomputer,
BLOCK DIAGRAM
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- MELPS 760 MASK ROM

MITSUBISHI MICROCOMPUTERS

ORDERING METHOD

MASK ROM ORDERING METHOD

Mitsubishi Electric corp. receives via EPROMSs the data for
writing programs in the mask ROMs of single-chip 4-bit
microcomputer.

When placing an order, submit three sets of one or more
than one EPROMSs in which the data for one pattern are
written together with the prescribed confirmation document
(s).

It use of different media is intended, make a request accor-
dingly.

EPROM SPECIFICATIONS ‘

1. M5L2716K, M5L2732K, Intel’s 2716 or 2732 may be used,
but M5L2716K and M5L2732K are regarded as stan-
dard.

2. The data and address of EPROM are processed by re-
garding the content of “H” as “1”.

3. Write in the EPROMs to be submitted the kind of order
to be placed as well as the distinction as to address
assignment (the address to be assigned is given in the
confirmation documents).

4. If a discrepancy (discrepancies) between the EPROMs
submitted is found, a notice to that effect will be given.

5. Everything written from the start address of an EPROM
onward is treated as data.

MASK ROM PROCESSING SYSTEM

Programs for automatic design of mask ROMs have been
prepared and the followings are generated automatically :
1. Drawing data for mask ROM generation.

2. Proof lists for checking errors in making mask ROMs.
3. Test pograms for large-scale tester. '

A CAD system for this shown in the figure below.

ITEMS TO CONFIRM FOR ORDERING
1. Confirmation document for masking-«--=-+=--===>+++ 1 copy
2 . Data fOl' ROMS ............................... 3 sets in EPROMS

FROM CUSTOMER

MELPS 760 MASK ROM DEVELOPMENT CAD SYSTEM

CONFIRMATION
SHEET
] MASK ROM -
PROGHAM = DHN0 ) AUTOMATIC
GENERATION o TR ERROR! DESIGN PROGRAM

MITSUBISHI ELECTRIC

Ves ﬂ

CHECK LIST
(CODE TABLE)

ERROR?

MASK DRAFTING DATA ’ ROM TEST PROGRAM

MASK
DRAFTING
JEST DATA

NO ORDER TO MAKE MASK [] ﬂ

VES
MASK
YES ZFAULTNNO cHECK | | MANUFACTURING LARGE
TAPE PROCESS TESTER
o WATER
TEST
o FINAL
ACCEPTANCE e el
MASK ROM MANUFACTURING , ® QA TEST
- ] PROCESS
- MITSUBISHI ~ 83
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MITSUBISHI MICROCOMPUTERS

..~ MELPS 760 MASK ROM
I ORDERING METHOD

MELPS760 MASK-PROGRAMMABLE ROM CONFIRMATION MATERIAL
SINGLE-CHIP 4-BIT MICROCOMPUTERS M50760-XXXSP

MITSUBISHI ELECTRIC

Signature
Customer
Company name
. ) Prepared
Company address Tel
Company contact Date Approved
The single-chip microcomputer type number to order and checking V/ in the boxes. Three sets of EPROMs should be
the type of EPROMSs to be supplied should be specified by supplied.
EPROM type number 2716 [J2732
Address of EPROM A (00046 ~ 3FFyg) OA (00046 ~ 3FFy¢)

Note 1 . The high-level data of both data outputs and address inputs of the supplied EPROM will be programmed as ‘1’, and
low-level as ‘0"
2 . Cleary indicate the type number of EPROMs and address designation letter symbols A and B on the supplied

EPROMs. \

I The data of the addresses in parentheses on the EPROM are programmed onto the ROM.

. The data from each PROM in the set is compared and if 2 of the 3 are equal, the equal value will be programmed
into the ROM. When the 3 values are different programming is halted and the customer is notified of the error. The
error report will show the address and data.

S w

CUSTOMER’S IDENTIFICATION MARK

If you require a special identification mark, please specify in the following format.

Mitsubishi IC type number

Note 5 : A mark field should start with the box at the extrenie right.
6 : The identification mard should be no more than 12 characters consisting of alphanumeric
characters (except J.I. and O) or dashes.

COMMENTS

84 MITSUBISHI
ELECTRIC .



MELPS 740 MASK ROM

MITSUBISHI MICROCOMPUTERS

ORDERING METHOD

MASK ROM ORDERING METHOD

Mitsubishi Electric corp. receives via EPROMs the data for
writing programs in the mask ROMs of single-chip 8-bit
microcomputer.

When placing an order, submit three sets of one or more
than one EPROMSs in which the data for one pattern are
written together with the prescribed confirmation document
(s).

It use of different media is intended, make a request accor-
dingly.

EPROM SPECIFICATIONS

1. M5L2716K, M5L2732K, Intel’'s 2716 or 2732 may be used,
but M5L2716K and M5L2732K are regarded as stan-
dard.

2. The data and address .of EPROM are processed by re-
garding the content of “H” as “1”.

3. Write in the EPROMSs to be submitted the kind of order
to be placed as well as the distinction as to address
assignment (the address to be assigned is given in the
confirmation documents).

4. If a discrepancy (discrepancies) between the EPROMs
submitted is found, a notice to that effect will be given.

5. Everything written from the start address of an EPROM
onward is treated as data.

MASK ROM PROCESSING SYSTEM

Programs for automatic design of mask ROMs have been
prepared and the followings are generated automatically :
1. Drawing data for mask ROM generation.

2. Proof lists for checking errors in making mask ROMs.
3. Test pograms for large-scale tester.

A CAD system for this shown in the figure below.

ITEMS TO CONFIRM FOR ORDERING

1. Confirmation document for masking -«««--====++++---+- 1 copy
2. Data for ROMs: =« ereeseesisnesnseneees 3 sets in EPROMs

MASK OPTIONS

As for option, make entries in the confirmation documents
by referring to the data book.

ROMSs are made in accordance with the EPROMs and con-
firmation document submitted, then the EPROMSs will be re-
turned but the documents will not be returned.

FROM CUSTOMER

CONFIRMATION
SHEET

PROGRAM T T no | automatic .
GENERATION Forv TR ERROR? DESIGN PROGRAM

MELPS 740 MASK ROM DEVELOPMENT CAD SYSTEM

MITSUBISHI ELECTRIC

MASK ROM

Ves u

CHECK LIST
{CODE TABLE)

MASK
DRAFTING
TEST DATA

MASK DRAFTING DATA ROM TEST PROGRAM

NO ORDER TO MAKE MASK [] l ﬂ

MASK
lcHECK MANUFACTURING LARCE
PROCESS
® WATER
: TEST
® FINAL
- ACCEPTANCE T TEST
MASK ROM ) MANUFACTURING ® QATEST
] PROCESS -
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MITSUBISHI MICROCOMPUTERS

"MELPS 740 MASK ROM
ORDERING METHOD

MELPS740 MASK-PROGRAMMABLE ROM CONFIRMATION MATERIAL
SINGLE-CHIP 8-BIT MICROCOMPUTERS M50740-XXXSP

MITSUBISHI ELECTRIC

Signature
Customer
Company name
Prepared
Company address Tel
Company contact i ) Date Approved
The single-chip microcomputer type number to order and checking v/ in the boxes. Three sets of EPROMSs should be
the type of EPROMs to be supplied should be specified by supplied.
EPROM type number: 2716 2732
Address of EPROM [JA (00046 ~ 3FF16) ’ A (00046 ~ 3FF16)

Note 1 : The high-level data of both data outputs and address inputs of the supplied EPROM will be programmed as ‘1', and

low-level as ‘0.

2 . Cleary indicate the type number of EPROMs and address designation letter symbols A and B on the supplied
EPROMSs.

3 I The data of the addresses in parentheses on the EPROM are programmed onto the ROM. .

4 . The data from each PROM in the set is compared and if 2 of the 3 are equal, the equal value will be programmed
into the ROM. When the 3 values are different programming is halted and the customer is notified of the error. The
error report will show the address and data.

CUSTOMER’S DENTIFICATION MARK

If you require a special identification mark, please specify in the following format.

. Mitsubishi IC type number

Note 5 : A mark field should start with the box at the extreme right.
6 . The identification mard should be no more than 12 characters consisting of alphanumeric
characters (except J.I. and O) or dashes.

COMMENTS

8—6 ' MITSUBISHI
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MITSUBISHI MICROCOMPUTERS

MELPS 8-48 MASK ROM
ORDERING METHOD

MASK ROM ORDERING METHOD EPROM SPECIRICATIONS

Described below is the ordering method applicable when 1. Usable EPROMs include Mitsubishi's M5L2716K,

programs submitted by the customer are written into the M5L2732K or Intel’s 2716, 2732, 8748, 8749 or their

mask ROMs. . equivalent. The M5L2716K, M5L2732 and Intel's 8748,
An automatic mask ROM design program is prepared 8749 are the standard EPROMS.

for ‘writing programs into mask ROMs, and (1) the drafting 2. “High” is treated as 1 for the EPROM data and

data for mask ROM generation, (2) the reference list for address.

mask ROM preparation error checks and (3) an automatic 3. All the data from the head address to the final address

test protram for the large-scale tester designed to test the are treated as the EPROM’s effective data..

mask ROMs are all automatically generated.
When the object program is stored in the MELPS8-48  CHECKPOINTS
single-chip microcomputer mask ROM, the order for the . Cleary indicate the type number of EPROM.
object program medium is received as an EPROM form. '
Consequently, the EPROM or EPROMs which have stored
the object program equivalent to one single-chip micro-
computer chip should be submitted accompanied by the
prescribed confirmation sheets for 3 sets of EPROMs re-
spectively.

MELPS 8-48 MASK ROM DEVELOPMENT CAD SYSTEM

FROM CUSTOMER MITSUBISHI ELECTRIC
CONFIRMATION
SHEET
‘ - 1 w™ask roM
PSSJGEFEIM | =210 NO AUTOMATIC
GENERATION AT ERROR? DESIGN PROGRAM
YES
L
T
CHECK LIST
(CODE TABLE) @ Pé?s{\ngLh%_(i Q
MASK DRAFTING DATA ROM TEST PROGRAM
NO ORDER TO MAKE MASK [ ] ﬂ
MASK
CHECK| | MANUFACTURING LARGE
PROCESS TESTER
® WATER
‘ TEST
® FINAL
ACCEPTANCE o TEST
MASK ROM MANUFACTURING ® QA TEST
| PROCESS
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MITSUBISHI MICROCOMPUTERS

MELPS 8-48 MASK ROM
ORDERING METHOD

MELPS8-48 MASK-PROGRAMMABLE ROM CONFIRMATION MATERIAL
SINGLE-CHIP 8-BIT MICROCOMPUTERS M5L8048-XXXP, M5L8049-XXXP, P-8, P-6, M5LBO49H-XXXP, M5MB050H-XXXP,
M5MB8050L-XXXP, M5M80C49-XXXP

MITSUBISHI ELECTRIC

Signature
Customer
Company name
Prepared

Company address Tel

Company contact Date Approved
The single-chip microcomputer type number to order and checking V/ in the boxes. Three sets of EPROMs should be
the type of EPROMSs to be supplied should be specified by supplied.

EPROM b
HOM type number (12716 (12732
microcomputer type number
CIM5L8048-XXXP [JA (00046 ~ 3FFy6) [JA (00046 ~ 3FF6) : (18748

[IMS5L8049-XXXP
IM5L8049-XXXP-8 JA (00046 ~ 7FFig) A (00056 ~ 7FFy6) 08749
[IM5L8049-XXXP-6

[JM5L8049H-XXXP (A (00046 ~ 7FF1e) A (000 ~ 7FFie) 8749

[CIM5M8050H-XXXP DA (0004 ~ 7FFg)

[JA (00046 ~ FFF. -
[IM5MBO50L-XXXP [JB (80046 ~ FFFyg) (000:6 16)

Note 1 : The high-level data of both data outputs and address inputs of the supplied EPROM will be programmed as ‘1°, and
low-level as ‘0. .
2 . Cleary indicate the type number of EPROMs and address designation letter symbols A and B on the supplied

EPROMs.

. The data of the addresses in parentheses on the EPROM are programmed onto the ROM.

. The data from each PROM in the set is compared and if 2 of the 3 are equal, the equal value will be programmed
into the ‘ROM. When the 3 values are different programming is halted and the customer is notified of the error. The
error report will show the address and data.

How

CUSTOMER’S IDENTIFICATION MARK

If you require a special identification mark, please specify in the following format.

Mitsubishi IC type number

Note 5 : A mark field shoutd start with the box at the extreme right.
6 . The identification mard should be no more than 12 characters consisting of alphanumeric
characters (except J.I. and O) or dashes.

COMMENTS

8—8 ' 4 MITSUBISHI
ELECTRIC :



MITSUBISHI MICROCOMPUTERS

MELPS 8-48 MASK ROM
ORDERING METHOD

MELPS8-48 MASK-PROGRAMMABLE ROM CONFIRMATION MATERIAL
SINGLE-CHIP 8-BIT MICROCOMPUTERS M5M80C49-XXXP

MITSUBISHI ELECTRIC

Signature
Customer
Company name
Prepared

Company address Tel

Company contact Date Approved
The single-chip microcomputer type number to order and checking \/ in the boxes. Three sets of EPROMs should be
the type of EPROMSs to be supplied should be specified by supplied.

EPROM b
, v ype numoer 2716 Dl2732
microcomputer type number
[IM5M80C49P-XXXP A (00046 ~ 7FFyg) A (0006 ~ FFFyg) 18749

Note 1 The high-tevel data of both data outputs and address inputs of the supplied EPROM will be programmed as ‘1’, and
low-level as ‘0.
2 ! Cleary indicate the type number of EPROMs and address designation letter symbols A and B on the supplied
EPROMs.
. The data of the addresses in parentheses on the EPROM are programmed onto the ROM.
4 . The data from each PROM in the set is compared and if 2 of the 3 are equal, the equal value will be programmed
into the ROM. When the 3 values are different programming is halted and the customer is notified of the error. The
error report will show the address and data.

w

CUSTOMER’S IDENTIFICATION MARK

If you require a special identification mark, please specify in the following format.

Mitsubishi IC type number

Note 5 : A mark field should start with the box at the extreme right. -
6 ! The identification mard should be no more than 12 characters consisting of alphanumeric
characters (except J.I. and O) or dashes.

COMMENTS

MITSUBISHI 8—9
N : ELECTRIC



MITSUBISHI MICROCOMPUTERS

MELPS 8-41 MASK ROM

ORDERING METHOD

MASK ROM ORDERING METHOD
Described below is the ordering method applicable when
programs submitted by the customer are written into the
mask ROMs.

An automatic mask ROM design program is prepared
for writing programs into mask ROMs, and (1) the drafting
data for mask ROM generation, (2) the reference list for
mask ROM preparation error checks and (3) an automatic
test protram for the large-scale tester designed to test the
mask ROMs are all automatically generated. .

When the object program is stored in the MELPS8-48
single-chip microcomputer mask ‘ROM, the order for the
object program medium is received as an EPROM form.
Consequently, the EPROM or EPROMs which have stored
the object program equivalent to one single-chip micro-
computer chip should be submitted accompanied by the
prescribed confirmation sheets for 3 sets of EPROMs re-
spectively. . ' '

EPROM SPECIRICATIONS

1. Usable EPROMs .include Mitsubishi's M5L2716K,
Mb51L2732K, or Intel’'s 2716, 2732, 8741, 8741A, 8742 or their
equivalent. The M5L2716K and M5L2732K are the 'stan-
dard EPROMSs.

2. “High” is treated as 1 for the EPROM data and

" address. )

3. Alil the data from the head address to the final address
are treated as the EPROM’s effective data.

.CHECKPOINTS
1. Cleary indicate the type number of EPROM.

FROM CUSTOMER

CONFIRMATION
SHEET

[ _oBJECT ;
PROGHAM (TT 7
GENERATION R AT e

T

N\NO
ERROR? | DESIGN PROGRAM
Vs U

MELPS 8-41 MASK ROM DEVELOPMENT CAD SYSTEM

MITSUBISHI ELECTRIC

MASK ROM
AUTOMATIC

CHECK LIST
(CODE TABLE)

MASK DRAFTING DATA
NO  ORDER TO MAKE MASK ]

MASK
DRAFTING
Q TEST DATA b

' ROM TEST PROGRAM

ERROR?
VES J l
MASK
YES ZFAULTNNO crEck| | MANUFAGTURING LARCE
TAPE PROCESS
. ® WATER
TEST
® FINAL
ACCEPTANCE > Al
MASK ROM MANUFACTURING ® QA TEST
| PROCESS

MITSUBISHI :
u ELECTRIC .




MITSUBISHI MICROCOMPUTERS

MELPS 8-41 MASK ROM
ORDERING METHOD

MELPS8-41 MASK-PROGRAMMABLE ROM CONFIRMATION MATERIAL
SLAVE COMPUTERS M5L8041A-XXXP, M5L8042-XXXP

MITSUBISHI ELECTRIC

Signature
Customer
Company name
Prepared
Company address Tel
Company contact : Date Approved

The Slave computer type number to order and the type of v/ in the boxes. Three sets of EPROMs should be supplied.
EPROMs to be supplied should be specified by checking

EPROM Type number
A P 02716 [2732
microcomputer type number
d8741
M5L8041A-XXXP A (00046 ~ 3FF. [JA (00046 ~ 3FF
O (00046 16) (00046 16) Ca741A
[IM5L8042-XXXP ‘0JA (00046 ~ 7FF1g) [JA (00046 ~ 7FF4g) 18742

Note 1 : The high-level data of both data outputs and address inputs of the supplied EPROM will be programmed as ‘1’, and
low-level as ‘0". .
2 . Cleary indicate the type number of EPROMs and address designation letter symbols A and B on the supplied
EPROMs. :

I The data of the addresses in parentheses on the EPROM are programmed onto the ROM.
The data from each PROM in the set is compared and if 2 of the 3 are equal, the equal value will be programmed
into the ROM. When the 3 values are different programming is halted and the customer is notified of the error. The
error report will show the address and data.

oW

CUSTOMER’S IDENTIFICATION MARK

If you require a special identification mark, please specify in the following format.

Mitsubishi IC type number

Note 5 : A mark field should start with the box at the extreme right. )
6 ! The identification mard shouid'be no more than 12 characters consisting of alphanumeric
characters (except J.I. and O) or dashes.

COMMENTS .

MITSUBISHI : 8—11
ELECTRIC






CONTACT ADDRESSES FOR FURTHER INFORMATION

JAPAN
Electronics Marketing Division
Mitsubishi Electric Corporation
2-3, Marunouchi 2-chome
Chiyoda-ku, Tokyo 100, Japan
Telex: 24532 MELCO J
Telephone: (03) 218-3473
(03) 218-3499
Facsimile: = (03) 214-5570

HONG KONG

Ryoden Electric Engineering Co., Ltd.
22nd fl., Leighton Centre

77, Leighton Road

Causeway Bay, Hong Kong

Telex: 73411 RYODEN HX
Telephone: (5) 795-2427

Facsimile: (852) 123-4344

TAIWAN

MELCO Taiwan Co,, Ltd.

Room 1303, 13th ft., Huei Fong Bldg.
27, Sec. 3, Chung Shan N. Road
Taipei, R.O.C.

Telex: 11211 MITSUBISHI
Telephone: (597) 3111

U.S.A.

Mitsubishi Electronics America, Inc.
777 North Pastoria Avenue
Sunnyvale CA 94086, U.S.A.

Telex: 172296 MELA SUVL
Telephone: (408) 730-5900
Facsimile: (408) 730-4972

Mitsubishi Electronics America, Inc
200 Unicorn Park Drive

Woburn, MA 01801, U.S.A.

Telex: 951796 MELASB WOBN
Telephone: (617) 938-1220
Facsimile: (617) 938-1075

Mitsubishi Electronics America, Inc.
3247 West Story Road,

Los Colinas Business Park

irving, TX 75062, U.S.A.
Telephone: (214) 258-1266
Facsimile: (214) 659-9313

Mitsubishi Electronics America, Inc.
799 North Bierman Circle,

Mt. Prospect, ILL 60056, U.S.A.

Telex: 270636 MESA CHI-MPCT
Telephone: (312) 298-9223~8
Facsimile: (312) 298-9223~8

WEST GERMANY

Mitsubishi Electric Europe GmbH
Brandenburger Str. 40

4030 Ratingen, West Germany
Telex: 8585070 MED D
Telephone: (02102) 4860
Facsimile: (02102) 486-115

U.K.

Mitsubishi Electric (U.K.) Ltd.
18th Floor, Centre Point,

103 New Oxford st.,

London WC1A1EB, U.K.

Telex: 296195 MELCO G
Telephone: (379) 7160
Facsimile: (836) 0699

AUSTRALIA

Mitsubishi Electric Australla Pty. Ltd.
73-75, Epping Road, North Ride,
N.S.W. 2113 Australia

P.O. Bax 1567 Macquarie Centre
Telex: MESYO AA 26614
Telephone: (888) 5777

Facsimile: (887) 3635

) MITSUBISHI
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MITSUBISHI MICROCOMPUTEKD>

M5L8048-XXXP/M5L8035LP

SINGLE-CHIP 8-BIT MICROCOMPUTER

TYPICAL CHARACTERISTICS

DATA BUS HIGH-LEVEL
OUTPUT VOLTAGE VS. HIGH-LEVEL
OUTPUT CURRENT

LOW-LEVEL INPUT VOLTAGE V,(V) HIGH-LEVEL OUTPUT VOLTAGE Vou(V)

NORMARIZED SUPPLY CURRENT * (lcc)

3.8

3.6

3.4

3.2

3.0

Veoe =5V
Ta=25C

N

~

2.80

HIGH-LEVEL OUTPUT CURRENT Ig,(mA)

0

NORMARIZED SUPPLY CURRENT (lcc)

Py, P, LOW-LEVEL INPUT
VOLTAGE VS. LOW-LEVEL
INPUT CURRENT

N

Vee = 5V
Ta=25C

N

N
\

0

—0.05

—=0.1

—0.15

—0.2 —0.25

LOW-LEVEL INPUT CURRENT §,(mA)

VS. AMBIENT TEMPERATURE

Vee =5V
Voo =5V

N

\\

DATA BUS LOW-LEVEL
OUTPUT VOLTAGE VS. LOW-LEVEL
OUTPUT CURRENT

0.
Voo =5V

Ta=25C ] /
0.4 LA
0.3 /

0.2

0.1 //

0 2 4 6 8 10

LOW-LEVEL OUTPUT VOLTAGE Vo, (V)

0

LOW-LEVEL OUTPUT CURRENT o (mA)

RESET LOW-LEVEL INPUT
VOLTAGE VS. LOW-LEVEL

INPUT CURRENT

o Voc =5V
>
< Ta=25C
>
[0
=
g 3
c \\
2
a
z 2
o
g
z ! \
(3]
-

0

0 —0.02 —0.04 —0.06 —0.08 —0.1
LOW-LEVEL INPUT CURRENT 1,(mA)

NORMARIZED SUPPLY CURRENT (ipp)
VS. AMBIENT TEMPERATURE

Vee =5V
Vpp =5V

1.2\

NORMARIZED SUPPLY CURRENT (Ipp)

0.8 0.8 =
0.6 0.6
-5 0 2 50 75 100 =% 0 25 50 75 100
AMBIENT TEMPERATURE Ta(C) AMBIENT TEMPERATURE Ta('C)
MITSUBISHI
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MITSUBISHI MICROCOMPUTERS

M5L8049-XXXP,P-8,P-6
M5L8039P-11,P-8,P-6

SINGLE-CHIP 8-BIT MICROCOMPUTER

TYPICAL

LOW-LEVEL INPUT VOLTAGE V\(V) HIGH-LEVEL OUTPUT VOLTAGE Vou(V)

NORMARIZED SUPPLY CURRENT (lc¢)

CHARACTERIST-CS

DATA BUS HIGH-LEVEL
OUTPUT VOLTAGE VS. HIGH-LEVEL

38 OUTPUT CURRENT

: Voo = 5V

Tg = 25C

3.6 \
3.4 \\
3. 2 \\
3.0
28607 —0.1 —06 =08 —L.o

HIGH-LEVEL OUTPUT CURRENT Igu(mA)

Py, P, LOW-LEVEL INPUT
VOLTAGE VS. LOW-LEVEL

INPUT CURRENT
Voo =5V
Ta=25C

LN

N
N

2 \3 11MHz
6MHz

VER-
VERSION \S'ON

| YA

0
~0.05 —0.1 —0.15 —0.25

—0.2 —0.3

LOW-LEVEL INPUT CURRENT K(mA)

NORMARIZED SUPPLY CURRENT (Ic¢)
VS. AMBIENT TEMPERATURE

Vee =5V
Vpp = 5V

1.2 P~
N

\\

DATA BUS LOW-LEVEL
OUTPUT VOLTAGE VS. LOW-LEVEL
OUTPUT CURRENT

0.5

s Vee = 5V
] Ta=25C
3
> 0.4
wo 4
2
5
o 03
>
-
>
& 0.2
5 0
o
o
o 01 A
s
8
'} 0
0 2 4 6 8 10

LOW-LEVEL OUTPUT CURRENT lo (mA)

RESET LOW-LEVEL INPUT
VOLTAGE VS. LOW-LEVEL
INPUT CURRENT

5
ﬁ\ Teoa
4
W
3 AN
\\ 8. 11MH
» 3 r4

VERSION —

\
\

—0.8

6MHz
VERSION
| \

—0.6

LOW-LEVEL INPUT VOLTAGE V,(V)

0 —0.2 —0.4 -1.0

LOW-LEVEL INPUT CURRENT |,(mA)

NORMARIZED SUPPLY CURRENT (Ipp)
VS. AMBIENT TEMPERATURE

Vee =5V
Vpp = 5V

N

~_

NORMARIZED SUPPLY CURRENT (ipp)

0.8 0.8
0.6 0.6
~25 0 25 50 75 100 —25 0 25 50 75 100
AMBIENT TEMPERATURE Ta(C) AMBIENT TEMPERATURE Ta(C)
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MITSUBISHI MICROCOMPUTERS

MSL8049H-XXXP/MSL8039HLP

SINGLE-CHIP 8-BIT MICROCOMPUTER

TYPICAL CHARACTERISTICS

DATA BUS HIGH-LEVEL DATA BUS LOW-LEVEL
OUTPUT VOLTAGE VS. HIGH-LEVEL OUTPUT VOLTAGE VS. LOW-LEVEL
38— OUTPUT CURRENT 0.5 OUTPUT CURRENT
S T Vee=5V E "[vee =5V
~z Ta=25C 3 Ta=25C
9 >
3.6 0.4
w \ ul
1]
< ~~ z
o 3.4 9 o3
: T 2 /
o
E a2 5 o2 A
3 3 /
@ o
2 a0 @ o /
_.l 1
& iV
—1 )
* 2'80 —0.2 —0.4 -0.6 —0.8 —1.0 %% 2 4 3 8 10
HIGH-LEVEL OUTPUT CURRENT Iou(mA) LOW-LEVEL OUTPUT CURRENT lou(mA)
Py, P2 LOW-LEVEL INPUT RESET LOW-LEVEL INPUT
VOLTAGE VS. LOW-LEVEL VOLTAGE VS. LOW-LEVEL
INPUT CURRENT 5 INPUT CURRENT
s ¥ Voe =5V = Vee =5V
2 ~ Ta=25C 2 \ Ta=25C
oy \ >y
) 3
2 e
5 3 3 3
g s \
5 ; \
zZ 2 N z 2
: N\ : \
> >
2 300
: \ : \
9 9
0 0
—-0.1 —0.15 —0.2 —0.25 —0.3 —0.35 0 —0.02 —0.04 —0.06 —0.08 —0.1
LOW-LEVEL INPUT CURRENT  ,(mA) LOW-LEVEL INPUT CURRENT |,(mA)
NORMARIZED SUPPLY CURRENT (lgc) NORMARIZED SUPPLY CURRENT (ipp)
VS. AMBIENT TEMPERATURE VS. AMBIENT TEMPERATURE
3 1.6 Voo =5V 3 16Vz:o:,‘—'f"JV
= Vpp = 5V 2 Vpo = 5V
5 14 5 oL4
w w
x© ['4
@ ['4
2 2
o 1.2 o 1.2
[-% Q.
2 10 2 1.0
[a] [=]
T o8 € o) T~
s s
S S
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-2 0 25 50 75 100 —25 0 25 50 75 100
AMBIENT TEMPERATURE T4(C) AMBIENT TEMPERATURE T4(C)
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MITSUBISHI MICROCOMPUTERS

M5M8050H- XXXP/M5M8040HP

SINGLE-CHIP 8-BIT MICROCOMPUTER

TYPICAL

LOW-LEVEL INPUT VOLTAGE V,(V) HIGH-LEVEL OUTPUT VOLTAGE Vou(V)

NORMARIZED SUPPLY CURRENT  (lcc)

CHARACTERISTICS

. DATA BUS HIGH-LEVEL
OUTPUT VOLTAGE VS. HIGH-LEVEL

38 OUTPUT CURRENT
"V =5V
Ta= 25C
3.6 \\
3.4 e —
3.2
3.0
2.8
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~
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MITSUBISHI MICROCOMPUTERS

M5MS8050L-XXXP/MSM8040LP

SINGLE-CHIP 8-BIT MICROCOMPUTER

TYPICAL

LOW-LEVEL INPUT VOLTAGE V,(V) HIGH-LEVEL OUTPUT VOLTAGE Vou(V)

NORMARIZED SUPPLY CURRENT (igc)

CHARACTERISTICS

DATA BUS HIGH-LEVEL
OUTPUT VOLTAGE VS. HIGH-LEVEL
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QUTPUT CURRENT
Voo = 5V
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MITSUBISHI MICROCOMPUTERS

M5M80C49- XXXP/M5M80C39P-6

SINGLE-CHIP 8-BIT CMOS MICROCOMPUTER

TYPICAL CHARACTERISTICS

DATA BUS HIGH-LEVEL DATA BUS LOW-LEVEL
OUTPUT VOLTAGE VS. HIGH-LEVEL OUTPUT VOLTAGE VS. LOW-LEVEL
s OUTPUT CURRENT 04 OUTPUT CURRENT
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CONTACT ADDRESSES FOR FURTHER INFORMATION

JAPAN
Electronics Marketing Division
Mitsubishi Electric Corporation
2-3, Marunouchi 2-chome
Chiyoda-ku, Tokyo 100, Japan
Telex: 24532 MELCO J
Telephone: (03) 218-3473

(03) 218-3499
Facsimile: (03) 214-5570

HONG KONG

Ryoden Electric Engineering Co., Ltd.
22nd fl., Leighton Centre

77, Leighton Road

Causeway Bay, Hong Kong

Telex: 73411 RYODEN HX
Telephone: (5) 795-2427

Facsimile: (852) 123-4344

TAIWAN

MELCO Taiwan Co., Ltd.

Room 1303, 13th fi., Huei Fong Bldg.
27, Sec. 3, Chung Shan N. Road
Taipei, R.O.C.

Telex: 11211 MITSUBISHI
Telephone: (597) 3111

U.S.A.

Mitsubishi Electronics America, Inc.
777 North Pastoria Avenue
Sunnyvale CA 94086, U.S.A.

Telex: 172296 MELA SUVL
Telephone: (408) 730-5900
Facsimile: (408) 730-4972

Mitsubishi Electronics America, Inc.
200 Unicorn Park Drive

Woburn, MA 01801, U.S.A.

Telex: 951796 MELASB WOBN
Telephone: (617) 938-1220
Facsimile: (617) 938-1075

Mitsubishi Electronics America, Inc.
3247 West Story Road,

Los Colinas Business Park

Irving, TX 75062, U.S.A.
Telephone: (214) 258-1266
Facsimile: (214) 659-9313

Mitsubishi Electronics America, Inc.
799 North Bierman Circle,

Mt. Prospect, ILL 60056, U.S.A.

Telex: 270636 MESA CHI-MPCT
Telephone: (312) 298-9223~8
Facsimile: (312) 298-9223~8

WEST GERMANY

Mitsubishi Electric Europe GmbH
Brandenburger Str. 40

4030 Ratingen, West Germany
Telex: 8585070 MED D
Telephone: (02102) 4860
Facsimile: {02102) 486-115

U.K.

Mitsubishi Electric {U.K.) Ltd.
18th Floor, Centre Point,

103 New Oxford st.,

London WC1A1EB, U.K.

Telex: 296195 MELCO G
Telephone: (379) 7160
Facsimile: (836) 0699

AUSTRALIA

Mitsubishi Electric Australia Pty. Ltd.
73-75, Epping Road, North Ride,
N.S.W. 2113 Australia

P.O. Box 1567 Macquarie Centre
Telex: MESYO AA 26614
Telephone: (888) 5777

Facsimile: {887) 3635
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