MITSUBISHI MICROCOMPUTERS

M37710E4BXXXFP
M37710E4BFS

PROM VERSION of M37710M4BXXXFP

DESCRIPTION

The M37710E4BXXXFP is a built-in PROM single-chip mic-
‘ocomputers designed with high-performance CMOS sili-
son gate technology. This is housed in a 80-pin plastic
molded QFP. The features of this chip are similar to those
of the M37710M4BXXXFP except that this chip has a 32K-
Jyte PROM built in.

This single-chip microcomputer has a large 16M bytes
address space, three instruction queue buffers, and two
Jata buffers for high-speed instruction execution. The CPU
s a 16-bit parallel processor that can also be switched to
Jerform 8-bit parallel processing. This microcomputer is
suitable for office, business, and industrial equipment con-
roller that require high-speed processing of large data.
Since general purpose PROM writer can be used for the
auilt-in PROM, this chip is suitable for small quantity pro-
Juction runs. For program development, the M37710E4BFS
~ith erasable ROM that is housed in a windowed ceramic
_CC is also provided.

FEATURES

® Number of basic instructions: -+« ooreerereeeeenee 103

® Memory size  PROM eoeeeeremeeecieeneennns 32K bytes
HAM ................................ 1024 bytes

® Instruction execution time

The fastest instruction at 25MHz frequency
® Single POWET SUPPIy ««ervrmrerermrerreenii
® | ow power dissipation (at 25MHz frequency)

........................... EmW (Typ.)

@ nterrupts «ooooooeer e 19 types 7 levels
® Multiple function 16-bit timer «+--«-x-ereerememeereeenees 5+3

(Pulse motor drive waveform can be output.)
® UART (may also be synchronous) < «+«tssrssesessrcnees 2
® 10-bit A-D converter-----:oveerereeeenen 8-channel inputs
® 8-bit D-A converter ------coereereneee 2-channel outputs
® 12-bit watchdog timer
® Programmable input/output

(ports PO, P1, P2, P3, P4, PS5, PB, P7, PB) revorrereneee: 68

PIN CONFIGURATION (TOP VIEW)
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*: Used in the evatuation chip mode only

APPLICATION

Control devices for office equipment such as copiers, prin-
ters, typewriters, facsimiles, word processors, and personal
computers

Control devices for industrial equipment such as com-
munication and measuring instruments

NOTE

(1) Do not use the M37710E4BFS for mass production be-
cause it is a tool for program development (for eval-
ution).

(2) Refer to "Chapter 5 PRECAUTIONS” when using this
microcomputer.
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FUNCTIONS OF M37710E4BXXXFP

Parameter Functions
Number of basic instructions 103
Instruction execution time 160ns (the fastest instruction at external clock 25MHz frequency)
) PROM 32K bytes

Memory size

RAM 1024 bytes

PO~P2, PA~P§ 8 -bitX 8
{nput/Output ports

P3 4 -bitX 1

TAO, TA1, TA2, TA3, TA4 16-bitX 5
Multi-function timers

TBO, TB1, TB2 16-bitX 3

Serial 1/0 {UART or clock synchronous serial 1/0) X2
A-D converter : 10-bitX 1 ( 8 channels)
D-A converter 8 -bitX 2

| Watchdog timer 12-bitX 1

Interrupts

3 external types, 16 internal types
(Each interrupt can be set the priority levels to 0~ 7 .)

Clock generating circuit

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

Supply voltage

5v+10%

Power dissipation

95mwW(at external clock 25MHz frequency)

L Input/Output voltage 5V
Input/Output characteristic
Qutput current 5mA
Memory expansion Maximum 16M bytes
Operating temperature range —20~85C

Device structure

CMOS high-performance silicon gate process

M37710E4BXXXFP

80-pin plastic molded QFP

Package

M37710E4BFS

. 80-pin ceramic LCC (with a window)
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PIN DESCRIPTION

Pin Name input/Output Functions

Ve, Power supply Supply 5VE10% to Vec and 0V to Vgs.

Vss

CNVgg CNVgs input Input This pin controls the processor mode. Connect to Vss for single-chip mode, and to Vcc for external ROM
types.

RESET Reset input input To enter the reset state, this pin must be kept at a “L" condition which should be maintained for the re-
quired time.

Xin Clock input tnput These are 1/0 pins of internal clock generating circuit. Connect a ceramic or quartz crystal resonator be-
tween X,y and Xoyr. When an external clock is used, the clock source should be connected to the Xy pin

Xour Clock output Output | and the Xour pin should be left open.

E Enable output Output Data or instruction read and data write are performed when output from this pin is “L".

BYTE Bus width selection input Input In memory expansion mode or microprocessor mode, this pin determines whether the external data bus is
8-bit width or 16-bit width. The width is 16 bits when “L" signal inputs and 8 bits when “H" signal inputs.

AVce Analog supply input Power supply for the A-D converter. AV is also used for D-A converter. Connect AVec to Ve and AVgs to

AVgg Vss externally.

Vaer Reference voltage input input This is reference voltage input pin for the A-D converter and the D-A converter.

POy~PO; 170 port PO 170 In single-chip mode, port PO becomes an 8-bit 170 port. An I/Q direction register is available so that each
pin can be programmed for input or output. These ports are in input mode when reset .

Address(A;~Aq)is output in memory expansion mode or microprocessor mode.

P1g~P1; 1/0 port P1 o] In single-chip mode, these pins have the same functions as port PO. When the BYTE pin is set to “L" in
memory expansion mode or microprocessor mode and external data bus is 16-bit width, high-order data
(D5~ Dg)is input or output when E output is “L” and an address (Ars~Ag) is output when E output is “H".

If the BYTE pin is "H” that is an external data bus is 8-bit width, only address(A,s~Ag)is output.

P2,~P2; {70 port P2 170 in singie-chip mode, these pins have the same functions as port PO. In memory expansion mode or microp-
rocessor mode low-order data{D;~ Do) is input or output when E output is “L” and an address(Axs~Ag)is
output when E output is “H".

P3y~P3; 170 port P3 170 In single-chip mode , these pins have the same functions as port PO. In memory expansion mode or mic-
roprocessor mode, R/W, BHE, ALE, and HLDA signals are output.

P4,~P4, 170 port P4 170 In single-chip mode, these pins have the same functions as port PO. In memory expansion mode or microp-
rocessor mode, P4y and P4, become HOLD and RDY input pin respectively. Functions of other pins are the
same as in single-chip mode. In single-chip mode or memory expansion mode, port P4, can be program-
med for #, output pin divided the clock to Xin pin by 2. In microprocessor mode, P4, always has the func-
tion as ¢ output pin.

P5¢~P5; 170 port P5 110 In addition to having the same functions as port PO in single-chip mode, these pins aiso function as 1/0
pins for timer AQ, timer A1, timer A2 and timer A3. PS50~ P5g also function as output pins for pulse motor
drive waveform.

P8y~P6; 170 port P6 Vo In addition to having the same functions as port PO in singie-chip mode, these pins also function as 1/O
pins for timer A4, external interrupt input INT,, INT, and INT; pins, and input pins for timer B0, timer B1 and
timer B2. PG, also functions as output pin for pulse mator drive waveform.

P7¢~P7; /0 port P7 1/0 In addition to having the same functions as port PO in singie-chip mode, these pins also function as analog
input ANg~AN; input pins. P7; also has an A-D conversion trigger input function.

P8y~P8; 1/0 port P8 170 In addition to having the same functions as port PO in single-chip mode, these pins also function as RAxD,
TxD, CLK, CTS/RTS pins for UART 0 and UART 1, and output pins for D-A converter.

-8 AELECTRICIE'
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PIN DESCRIPTION (EPROM MODE)
Pin Name Input/Output Functions
Vee, Vss Power supply Supply 5V£10% to Ve and 0V to Vgs.
CNVgg Vpp input Input Connect to Vep when programming or verifing.
BYTE Vee input Input Connect to Vpe when programming or verifing.
RESET Reset input Input Connect to Vss.
Xin i Clock input Input Connect a ceramic resonator between Xy and Xoyr.
Xout Clock output Output
E Enable output Output Keep open.
AVce, AVss | Analog supply input Connect AVc to Vee and AVgs to Vs,
VRee Reference voltage input Input Connect to Vgs.
POg~P0; Address input (A;~A7) Input Port PQ functions as the lower 8 bits address input (Ag~A;).
P1o~P1; Address input (Ag~As) input Port P1o~P1; functions as the higher 8 bits address input (Az~As). In 256K mode, connect P1; to Vcc.
P2,~P2; Data I/0Q {Dy~D7)} 110 Port P2 functions as the 8 bits data bus (Dg~D;).
P3q~P3; Input port P3 Input Connect ta Vgs.
P4y~P4; Input port P4 Input Connect to Vss.
P59~ P57 Control signal input Input P5o* P5, and PS5, functions as PGM*, OE and CE input pin respectively.
Connect P53, P54 and P55 to V. Connect PSg to Vs in 256K mode and to Vec in 1M mode. Connect P5; to
Vss.
PBo~P6; input port P6 Input Connect to Vss.
P7o~P7; Input port P7 input Connect to Vss.
P8,~P8; Input port P8 Input Connect to Vgs.

* . |t is avaitable in 1M mode.
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BASIC FUNCTION BLOCKS

The M37710E4BXXXFP has the same functions as the
M37710M4BXXXFP except that the built-in ROM is PROM.
Therefore, refer to the section on the M37710M4BXXXFP.

MEMORY

The memory map is shown in Figure 1.

0000001 T 000000, T 7000000,
00007F ¢
000080;6 ~ Peripheral devices
.
Bank 046 Internal RAM \\ control registers
1024 bytes ™~
Q0FFFFs ™~ ~
010000:¢ 00007F ¢
\ 00047F ¢
\
Bank 146 \ Reserved area
\
/ Do not use
01FFFFis \\ this area.
. \ 00087F Interrupt vector table
. \
. \ O0FFD8.5 A-D conversion
: \ /| UART1 transmxssioL
) L L \ - <+ / UART1 receive
. \ /[ UARTO transmission |
. \008000‘5 / UARTO receive
: \ /’ Timer B2
/ |  Timer 871_7 ]
\ / Timer B0
\ / Timer A4
FEO00QO I Tirar a1
1 | /,/ Timer A3
\ / Timer A2
Bank FE,q \ Internal PROM / — Timerat |
\ 32K bytes / 7%"*
FEFFFFy; \ / - ——
FFO000;5 \ / L INT, ]
/ INT,
\ Watchdog timer |
Bank FF,g 00FFD6,6 DBC
\ BRK instruction
| \ | Zerodivide |
\ FFFFFFs Q0FFFF5 ~_ OOFFFE:s RESET
Fig. 1 Memory map
3—10 M l
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EPROM MODE

The M37710E4BXXXFP features an EPROM mode in addi-
tion to its normal modes. When the RESET signal level is
“L", the chip automatically enters the EPROM mode. Table
1 list the correspondence between pins and Figure 2
shows the pin connections in the EPROM mode.

There are two EPROM modes. One is the 256K mode for
the EPROM that is equivalent to the M5M27C256K, and the
other is the 1M mode for the EPROM that is equivalent to
the M5M27C101K. 256K mode is selected when port P5g is
set to “L” level, and 1M mode is selected when it is set to
“H” level.

When in the EPROM mode, ports P0, P1, P2, P5,, P5;, P5,,
CNVss and BYTE are used for the EPROM (equivalent to
the M5M27C256K or M5M27C101K). When in this mode,

the built-in PROM can be written to or read from using
these pins in the same way as with the M5M27C256K or
M5M27C101K.

This chip does not have Device Identifier Mode, so that set
the corresponding program algorithm. The program area
should specify address 0000,5~ 7FFF,5 in 256K mode, and
address 18000,~1FFFF,¢ in 1M mode.

Connect the clock which is either ceramic resonator or ex-
ternal clock to X,y pin and Xgyy pin.

For one time PROM version, 256K mode should be recom-
mended to write more deeply.

For EPROM version (with window), 1M mode should be re-
commended because EPROM version is repeated to write
and erase. 1M mode is faster than 256K mode for writing.

-~ P7{/AN,
++ P7;/AN7/ADrag

[F > P72/AN,
[F)~~ P7a/AN,

1=]
EJ
]
(=]

- P74/AN,
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++ P7¢/ANg

=

Equivalent to
M5M270256Kl
o
qui to
M5M27C101K

Pig/TA3oyr/RTP1, =+ [11]
Pig/TAZ/RTP1, +»
P5/TA2our/RTP1, <= [13]
P3a/TALN/RTPO, «+ [14]
TE——— P5,/TAloyr/RTPY, +» [1F]

Equivalent to
M5M27C256K

P5/TAD,/RTPO, < [16]
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[E]++ PBy/CTSe/RTSe/DAg —4
[&]++ P8y/TxDg — %

[Z]++ P8,/CLKq
[£]++ P8,/RxDqg

[6) « P8,/CTS, /RTS, /DA,
-+ PB5/CLK,
[62] +» Pag/R,D,

- Plo/Ag/Dy ——— gD
[1] e P1,/Ag/Dg —————Gae)
] < Plofhio/Dig — g
5] ++ Plo/Ag /Dy, ————Gup

Ws9—1

Outline 80P6N-A

% . Connect to ceramic oscillation circuit.
O It is used in the EPROM mode.

Fig. 2 Pin connection in EPROM mode

KRS
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Table 1. Pin function in EPROM mode

M37710E4BXXXFP | MEM27C256K [ M5M27C101K
Vee Vee Vee
Vep CNVsgs, BYTE Vep
VSS VSS VSS
Address input | Ports PO, P1* Apg~Aq, Ao~A1s
Data I/0 Port P2 Do~D5
CE PS5, CE
OE PS5, OE
PGM P5,* — | PGM
* : In 256K mode, connect P1; and P5; to Vce.
3—12 MITSUBISHI
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FUNCTION IN EPROM MODE
(1) 1M mode (equivalent to the M5SM27C101K)

Reading -

To read the EPROM, set the CE and OE pins to a “L" level.
Input the address of the data (Ag~A;s) to be read, and the
data will be output to the i/O pins Dy~ D;. The data I/0
pins will be floating when either the CE or OE pins are in
the “H” state.

Writing

Writing must be performed in 8 bits by a byte program. To
write to the EPROM, set the CE pin to a “L” level and the
OE pin to a “H” level. The CPU will enter the program
mode when 12.5V is applied to the Vpp pin. The address to
be written to is selected with pins Ag~A;s5, and the data to
be written is input to pins Dy~D;. Set the PGM pin to a “L.”
level to being writing.

Writing operation

To program the M37710E4BXXXFP, first set Voo=6V, Vpp=
12.5V, and set the address to 18000,¢. Apply a 0.2ms write
pulse, check that the data can be read, and if it cannot be
read OK, repeat the procedure, applying a 0.2ms write
pulse and checking that the data can be read until it can
be read OK. Record the accumulated number of pulse ap-
plied (X) before the data can be read OK, and then write
the data again, applying a further once this number of
pulses (0.2X X ms).

When this series of write operations is complete, increment
the address, and continue to repeat the procedure above
until the last address has been reached.

Finally, when all addresses have been written, read with
Vee=Vpp=5V(0r Vcc=Vpp=5.5V).

Tabie 2, 170 signal in each mode

- T
Erasing voa~ "' | CE | OF |PGM | Vew | Voo | Datalvo
To erase data on this chip, use an uitraviolet light source Read-out Vie | Vo X 5V | 5V Output
with a 2537 Angstrom wave length. The minimum radiation Output Vie | Vin X 5v | 5V Floating
power necessary for erasing is 15 W-s/cm?. Disable Viw | X | X | 5V 5V | Fioating
Programming | V,_ Vin Vi 12.5v| 6V Input
Programming| | v | vi |12.5v| 6v | output
Verify
Program Disable| Vi , Viy | Viy |12.5V| 6V Floating
Note 1 : An X indicates either V,_ or V.
Program operation (equivalent to the M5M27C101K)
AC ELECTRICAL CHARACTERISTICS (Ta=2515T, Voc=6V10. 25V, Vep=12.520. 3V, unless otherwise noted)
= Limits .
Symbol Parameter Test conditions . Tvp. Max. Unit
tas Address setup time 2 “S
toes OE setup time 2 “S
tos Data setup time 2 us
tan Address hold time 0 us
ton Data hold time 2 us
tore QOutput enable to output float delay 0 130 ns
tvcs Vee setup time 2 S
tvps Vpp setup time 2 HS
tow PGM pulse width 0.19 0.2 0.21 ms
topw PGM over program pulse width 0.19 5.25 ms
tces CE setup time 2 uS
toe Data valid from OE 150 ns
AMI‘I‘SUBISHI 13
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AC waveforms

ADDRESS

DATA

Programming algorithm flow chart

Vie

PROGRAM VERIFY
tan
DATA SET y>__< DATA OUTPUT VALID
/) |\
ton torp
e
tces
Y
k ,/ toes | [toe
thw
topw ;I[

Test conditions for A.C. characteristics
Input voltage © V;; =0.45V, V,,=2.4v
Input rise and fall times (10%~90%) : <20ns
Reference voltage at timing measurement : Input, Output

START “L'=0.8V, “H'=2V

( ADDR=FIRST LOCATION )

DEVICE
FAILED
VERIFY DEVICE
ALL BYTE FAILED
[ Device passed | *45V <Voe=Vpp<55V

3—14
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(2) 256K mode (equivalent to the M5M27C256K)

Reading

To read the EPROM, set the CE and OE pins to a “L” level.
Input the address of the data (Ag~A,,) to be read, and the
data will be output to the I/O pins Dy~ D;. The data I/0
pins will be floating when either the CE or OE pins are in
the “H” state.

Writing -

To write to the EPROM, set the OE pin to a “H” level. The
CPU will enter the program mode when Vpp is applied to
the Vpp pin. The address to be written to is selected with
pins Ay~ A,4, and the data to be written is input to pins Dy
~Dy. Set the CE pin to a “L” level to being writing.

Writing operation

To program the M37710E4BXXXFP, first set Voc=6V, Vpp=
12.5V, and set the address to “0”. Apply a tms write pulse,
check that the data can be read, and if it cannot be read
OK, repeat the procedure, applying a 1ms write pulse and
checking that the data can be read until it can be read OK.
Record the accumulated number of pulse applied (X) be-
fore the data can be read OK, and then write the data
again, applying a further three times this number of pulses
(83X X ms).

When this series of write operations is complete, increment
the address, and continue to repeat the procedure above
until the last address has been reached.

Finally, when all addresses have been written, read with
Veo=Vpp=5V(or Vcc=Vpp=5.5V).

Erasing
To erase data on this chip, use an ultraviolet light source Table 3. 1/0 signal in each mode
with a 2537 Angstrom wave length. The minimum radiation Pin | —_ __
: f 2 CE OE Vpp Vee Data 17O
power necessary for erasing is 15 W-s/cm*®. Mode
Read-out Vie Vi 5V 5V Output
Qutput Vio Vin 5V 5V Floating
Disable Vin X 5V 5V Floating
Programming| V,_ Viu 12.5v 6V Input
Programming) | v |12.5v] 6v Output
Verify
Program Disable| V4 | Vin 12.5v 6V Floating
Note 1 : An X indicates either V,_or V).
Program operation (equivalent to the M5M27C256K)
AC ELECTRICAL CHARACTERISTICS (Ta=25+57T, Voc=6V10. 25V, Ver=12.510. 3V, uniess otherwise noted)
[ - Limits ]
Symbol Parameter : Test conditions Unit
Min. Typ. Max.
tas Address setup time 2 us
toes OE setup time 2 uSs
tos Data setup time 2 S
tan Address hold time [0} “s
ton Data hold time 2 “s
tore Qutput enable to output float delay 0 130 ns
tvcs ' Vg setup time 2 S
tves Vpp setup time 2 HS
tepw CE initial program pulse width 0.95 1 1.05 ms
topw CE over program puise width 2.85 78.75 : ms
toe Data valid from OE i | 150 ns
}‘wrsualsm 315
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AC waveforms

PROGRAM VERIFY
V|H
ADDRESS
VlL t
AH
ViV
e ton Y ¢/ DATA OUTPUT
DATA DATA SET — VALID
N
Vi/Vou 1, / tore|
DH
e
Vep
Vpp
VCC
Veo+H1
VCC
VCC
VIH
_ v
CE / toes  |toe
Vic Y e
tepw
VIH
OF torw 4
Vi _

Programming algorithm flow chart

{_ ADDR=FIRST LOCATION )

Vec=6.0V
Vpp=12.5V

—{ PROGRAM ONE PULSE OF 1ms )

DEVICE
FAILED

NO
PROGRAM/VERIFY
ONE BYTE
PROGRAM PULSE
OF 3Xms DURATION
LAST ADDR?
YES
VERIFY
ALL BYTE
PASS
| DEVICE PAssED | *4.5VE Voo =Vpp< 5.5V

INCREMENT ADDR

DEVICE
FAILED

16 Amnsuslsu
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SAFETY INSTRUCTIONS

(1) Sunlight and fluorescent lamp contain light that can
erase written information. When using in read mode, be
sure to cover the transparent glass portion with a seal or
other materials (ceramic package product).

(2) Mitsubishi Electric corp. provides the seal for covering
the transparent glass. Take care that the seal does not
touch the read pins (ceramic package product).

(3) Ciean the transparent glass before erasing. Fingers' fat
and paste disturb the passage of ultraviolet rays and may
affect badly the erasure capability (ceramic package
product).

(4) A high voltage is used for writing. Take care that over-
voltage is not applied. Take care especially at power on.
(5) The programmable M37710E4BFP that are shipped in
blank is also provided. For the M37710E4BFP, Mitsubishi
Electric corp. does not perform PROM write test and
screening following the assembly processes. To improve
reliability after write, performing write and test according

to the flow below before use is recommended.

Writing with PROM writer

U

Screening

(Caution)

(Leave at 150°C for 40 hours)

v

Verify test with PROM writer

-
: Function check in target device :
S S .

Caution : Never expose to 150 'C exceeding 100 hours.

ADDRESSING MODES

The M37710E4BXXXFP has 28 powerful addressing modes.
Refer to the MELPS 7700 addressing mode description for
the details of each addressing mode.

MACHINE INSTRUCTION LIST
The M37710E4BXXXFP has 103 machine instructions. Refer
to the MELPS 7700 machine instruction list for details.

DATA REQUIRED FOR PROM ORDERING

Please send the following data for writing to PROM.

(1) MB37710E4BXXXFP writing to PROM order confirmation
form

(2) 80P6N mark specification form

{3) ROM data (EPROM 3 sets)

R
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ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Conditions Ratings Unit
Vee Supply voltage —0.3~7 v
AVce Analog supply voltage —0.3~7 \4
V, input voltage RESET, CNVgs, BYTE —0.3~12(Note 1) \%

input voltage POg~P0;, P1o~P1;, P2;~P2;, P3;~P3;,
v, P4y~P4;, P5,~P5;, P6p~P8;, P7o~P7, —0.3~Vce+0.3 Vv
P8o~P8;, Vrer, Xin
Output voltage POy~ P07, P1g~P1;, P2p~P2;, P3;~P33,
Vo Pdy~P4;, PSg~P5;7, PBo~P67, P7g~P7, —0.3~Vgc1+0.3 \Y)
P8y~ P87, Xour, E

Pd Power dissipation Ta=25C 300 mwW
Topr Operating temperature —20~85 T
Tstg Storage temperature - —40~150 C

Note 1. Input voltage for CNVgg and BYTE pins is 13V in writing to PROM.

RECOMMENDED OPERATING CONDITIONS (Vce=5V+10%, Ta=—20~85C, unless otherwise noted)

Limits
Symbol Parameter - Unit
Min. Typ. Max.
Vee Supply voltage ) o 4.5 5.0 5.5 \4
AVee Analog supply vollage Vee \
Vss Supply voltage 0 \4
AVgg Analog supply voltage 0 \'4
High-level input voltage POg~P67. P3g~P3;, P4g~P4;,
P5¢~P5;, P6g~P6;, P7o~P77,
Vin P82~P8:. X.Ng. ﬁs%, éNVSS, 0-8Voc Voo v
BYTE
High-level input voltage P1,~P1;, P2q~P2
Vi ¢ ° s (inosingl;-ch?p mo;e) 0-8Veo Voo v
High-level input voltage P19~P1;, P2,~P2;
Vin (in memory expansion mode and | 0. 5V e Voo \"
microprocessor mode)
Low-level input voltage POg~P0;, P3g~ P35, Pdg~Pdy,
P50~ P5;, P6y~P6;7, P7g~P7;,
Vi P8:~P8:, x.No, ﬁE’s]éf, co:st; 0 0-2Vee| Vv
BYTE
Vi Low-level input voltage P.MN.P‘]' P2€1~P27 0 0. 2Veo v
(in single-chip mode)
Low-level input voltage P1,~P1;, P2;~P2;
ViL (in memory expansion mode and 0 0.16Vee \")
microprocessor mode)
High-level peak output current POg~PQ;, P1g~P1;, P23~P2;,
|0H<peak> P30~P33, Pdg~P4;, PSo~P5;, —10 mA
P&y~P8;, P7o~FP7;, P8y~P8;
High-level average output current POo~PO07, P1o~P1;, P2g~P2;,
lontavg) P39~P33, Pdg~P47, P5g~P57, —5 mA
P6o~ P67, P7¢~P7;, P8g~P8;
Low-level peak output current POg~P0;, Plo~P1y, P2o~P2y |
lou(peak) P3g~P33, P4o~P4;, P5o~P5;, 10 mA
P6o~P87, P7o~P77, P8;~P8;
Low-level average output current POo~P07, P15~P17, P2g~P2;,
loLcavg) P3g~P3y, Pdo~Pd7, PSg~P5;, 5 mA
P6g~P67, P7~P77, P8y~ P8;
f(Xin) External clock frequency input 25 MH2z

Note 2. Average output current is the average value of a 100ms interval.

3. The sum of locipeak) for ports PO, P1, P2, P3, and P8 must be B0mA or less,
the sum of lon(peak) for ports PO, P1, P2, P3, and P8 must be 80mA or less,
the sum of fo(peak) for ports P4, PS5, P6, and P7 must be 80mA or less, and
the sum of lon(peak) for ports P4, P5, P6, and P7 must be 80mA or less.

3—18 AMITSLBISHI
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ELECTRICAL CHARACTERISTICS (Voc=5V. Ves=0v, Ta=25T, #(X,)=25MHz, unless otherwise noted)

ELECTRIC

Limits
Symbol Parameter Test conditions - Unit
Min. Typ. ‘ Max.
High-level output voitage POy~P07, P1,~P1s, P2,~P2;,
P3y, P34, P33, P4g~P4;,
low=—10mA
Von PSo~P5y, PBy~P6;, PTg~P7;, | OF T 3 v
PBo~P8;
High-level output voltage POg~P0;, P1g~P1;, P2;~P2;,
lon=—400uA .
Vou P3y, P3, P3; on=—400¢ 47 v
% High-level autput voltage P3 lon=—10mA 3.1 v
igh-level ut voitas
oH 9 putvoliage ™ low=—4002A 4.8
—_ lon=—10mA 3.4
V, High-level output voltage E v
oH ] P g lon=—400xA 4.8
Low-level output voltage PO~P0;, P1g~P1;, P2;~P2;,
P3o, P8y, P35, Pdy~P4y, :
V, loo=10mA
oL PSo~PS7, Péy~Per, PTg~PT;, | O 2
P8,~P8;
Low-level output voltage POp~P0;, Pto~P17, P2o~P2;,
loo=2mA .
VoL P3,. P3,, P, o =2m 0. 45 Y
v Low-level output voltage P3; lo.=10mA L9,
ow-level output voltage
oL P! g lot=2mA 0.43
— loi=10mA 1.6
Voo Low-ievel output voltage E o \'
IoL=2mA 0.4
Hysteresis HOLD, RDY, TAO~TA4,y, TBON~TB2,
Vi —Vie = 0.4 1
INTy~INT;, ADyrg. CTSp, CTS;, CLK,, CLK,
Vy4+—Vy_ | Hysteresis RESET 0.2 0.5 \'
Vy4—Vi_ | Hysteresis Xy 0.1 0.3 v
High-level input current POy~ P07, P19~P17, P29~P2;,
P3y~P3;, Pdg~P4;, P5g~P5;,
1 Vi=5v
i PBg~P6;, P7o~PT77, PBy~PB;, =5 5| mA
Xin, RESET, CNVgg, BYTE
Low-level input current POy~P0;, Pio~P1;, P2p~P2;,
P3¢~ P33, P4y~P4;, P5~P5;,
Vi=0v -
e P6o~P6;, P7q~P77, P8y~ P8y, : S oea
Xin, RESET, CNVgg, BYTE
VRam RAM hold voltage When clock is stopped. 2 v
1{Xin)=25MHz,
‘ A Ui 2 19 38 | ma
in single-chip mode | square wavetorm
tput only pin i =
lcc Power supply current cutput only pin |s. Ta=25T when clock 1
open and other pins | is stopped.
are Vgs during reset. Ta=85C when clock 0 #A
is stopped. 2
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A-D CONVERTER CHARACTERISTICS (Vec=AVoo=5V, Vss=AVgs=0V, Ta=25C, f(X,y)=25MHz, unless otherwise noted)

Symbol Parameter Test conditions - Limits Unit
Min. Typ. Max.
— Resolution Veer=Vcec ! 10 Bits
— Absolute accuracy Veer=Vce D o+3 LSB
Riapper | Ladder resistance Vaer=Vcce 5 20 kQ
tconv Conversion time 9.44 MS
VRer Reference voltage 2 Vee \'4
Via Analog input voltage 0 Vaer v

D-A CONVERTER CHARACTERISTICS (Voc=5V, Vss=AVgs=0V, Ta=25T, 1(X;y)=25MHz, unless otherwise noted)

\ Limits ]
Symbol Parameter i Test conditions . Unit
: Min. Typ. Max.
— Resalution 8 Bits
— Absolute accuracy 1.0 %
tsu Set time 3 | “S
Ro Output resistance 1 2.5 4 k0
lyaer Reference power input current (Note 1) 3.2 mA

Note 1. One D-A converter is used, and the value of D-A register for unused D-A converter is “00:¢”".
Current that flows to the ladder resistance of A-D converter is excluded.

ELECTRIC
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TIMING REQUIREMENTS (Voo=5V+10%, Vss=0V, Ta=25C, f(X,x) =25MHz, unless otherwise noted)
External clock input

Symbol | Parameter - Limits Unit
Min. Max.
te External clock input cycle time 40 ns
twin) External clock input high-level pulse width 15 ns
twiL) External clock input low-level pulse width 15 ns
tr External clock rise time 8 ns
tf External clock fall time 8 ns
Single-chip mode
Symbol Parameter Limits Unit
Min. Max.
tsucroo—e) | Port PO input setup time 60 ns
tsucpio—e) | Port P1input setup time 60 ns
tsulpzo—e) | Port P2 input setup time 60 ns
tsuirap—g) | Port P3 input setup time 60 ns
tsu(pap—g) | Port P4 input setup time 60 ns
tsulpso—e) | Port P5 input setup time 60 ns
tsutpep—g) | Port P6 input setup time 60 ns
tsu(p7o—g) | Port P7 input setup time 60 ns
tsuipep—e) | Port P8 input setup time 60 ns
th(e—roD) Port PO input hold time 0 ns
the—p1D) Port P1 input hold time 0 ns
th(e—_p2D) Port P2 input hold time 0 ns
th(e—pap) Port P3 input hold time 0 ns
_th(EAp.,D) Port P4 input hold time 0 ns
th(e—prsD) Port P5 input hold time 0 ns
thie—psD) Port P6 input hold time 0 ns
th(e—e7p)  Port P7 input hold time 0 ns
th(e—psp) | Port P8 input hold time 0 ns
Memory expansion mode and microprocessor mode
Symbol Parameter - Limits Unit
Min. Max.
tsu(pip—e) | Port P1 input setup time 30 ns
tsutpzo—g) | Port P2 input setup time 30 ns
tsu(rov—4,) RDY input setup time 55 ns
tsu(HoLp—g,) | HOLD input setup time 55 ns
thie—rP1D) Port P1 input hold time 0 ns
th(e—p2p) Port P2 input hold time [¢] ns
this,—rov) | RDY input hold time 0 ns
th(s,—HoLp) | HOLD input hold time 0 ns
MITSUBISH s
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Timer A input (Count input in event counter mode)

Limits
Symbol Parameter - Unit
Min. Max.
te(ra) TAiw input cycle time 80 ns
twiTar) TAl input high-level pulse width 40 ns
twi(TaL) TAin input low-level pulse width 40 ns
Timer A input (Gating input in timer mode)
Limits
Symbol Parameter - Unit
Min. Max.
tc(Ta) TAiw input cycle time 320 ns
twiTAH) TAiy input high-level pulse width 160 ns
twiTaL) TAiy input low-levei pulse width 160 ns
Timer A input (External trigger input in one-shot pulse mode)
Limits
Symbol Parameter Unit
Min, Max.
teiTa) TAi input cycle time 160 ns
twitam) TAin input high-level pulse width 80 ns
twiTAL) TAiy input low-level pulse width 80 ns
Timer A input (External trigger input in puise width modulation mode)
Limits
Symbol Parameter Unit
Min. Max.
twitan) TAiy input high-level pulse width 80 ns
twiTaL) TAi input low-level puise width 80 ns
Timer A input (Up-down input in event counter mode)
Limits
Symbol Parameter - Unit
Min. Max.
totur) TAioyt input cycle time 2000 ns
twiurH) TAigur input high-level pulse width 1000 ns
twiupL) TAioyr input low-level pulse width 1000 ns
tsucup-ty) | TAiour input setup time 400 ns
th(Ty-ur) TAioyy input hold time 400 ns

3—22
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Timer B input (Count input in event counter mode)

Limits
Symbol Parameter - Unit
Min. Max.
tocre) TBiy input cycle time (one edge count) 80 ns
twiTeH) TBiw input high-level pulse width (one edge count) 40 ns
twiTBL) TBi input jow-level pulse width (one edge count) 40 ns
tocre) T8iy input cycle time (both edges count) 160 ns
twiteH) TBiw input high-level pulse width (both edges count) 80 ns
tw(TBL) TBiw input low-level pulse width (both edges count) 80 ns
Timer B input (Puise period measurement mode)
Limits
Symbot Parameter Unit
Min. Max.
tc(rer TBin input cycie time 320 ns
tw(Ten) TBiy input high-ievel puise width 160 ns
twi(TeL) TBiw input low-level pulse width 160 ns
Timer B input (Pulse width measurement mode)
Limits
Symboi Parameter Unit
Min. Max.
te(Te) TBiw input cycle time 320 ns
twiTeH) TBiw input high-level pulse width 160 ns
twiTaL) TBin input low-level pulse width 160 ns
A-D trigger input
Limits i
Symbol Parameter - Unit
Min. Max.
tc(ap) ADrgg input cycle time (minimum allowable trigger) 1000 ns
twiabL) ADrtrg input low-level pulse width 125 ns
Serial /0
Limits .
Symbol Parameter - Unit
Min. Max.
teior) CLK; input cycle time 200 ns
twickH) CLK; input high-level pulse width 100 ns
twickL) CLK; input low-leve! pulse width 100 ns
tdic—a) TxDj output delay time 80 ns
thic—a) TxD; hold time 0 ns
tsu(p—c) RxDj input setup time 30 ns
thc—b) RxDj input hold time 90 ns
External interrupt INTj input
Limits
Symbol Parameter - Unit
Min. Max.
twink) INT{ input high-level pulse width 250 ns
twinw) T‘n input fow-level pulse width 250 ns
MITSUBISHI 3—23
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SWITCHING CHARACTERISTICS (Voc=5v£10%, Vss=0V, Ta=25T, #(X,y)=25MHz, unless otherwise noted)
Single-chip mode

Symbol Parameter Test conditions Limits Unit
Min. Max.
tdie—Poq) Port PO data output delay time 80 ns
td(e_P1a) Port P1 data output delay time 80 ns
td(e—p20) Port P2 data output delay time 80 ns
td(e—Paa) Port P3 data output delay time 80 ns
td(e—raq) Port P4 data output delay time Fig. 3 80 ns
td(e—rsq) Port P5 data output delay time 80 ns
tdie—rsa) Port P6 data output delay time 80 ns
td(e—pra) Port P7 data output delay time 80 ns
td(e—prsq) Port P8 data output delay time ) 80 ns
Memory expansion mode and microprocessor mode (when wait bit = 1)
Symbol Parameter Test conditions Limits Unit
Min. Max.

td(Poa—E) Port PO address output detay time 12 ns
td(e_r1a) Port P1 data output delay time (BYTE="L") 45 ns
tpxz(e—p1z) | Port P1 floating start delay time (BYTE="L") 5 ns
td(p1a—e) Port P1 address output delay time 12 ns
tdcpia—aLg) | Port P1 address output delay time 5 ns
td(e—pP2a) Port P2 data output delay time 45 ns |
tpxz(e—pzz) | Port P2 floating start delay time 5 ns
td(p2a—e) Port P2 address output delay time 12 ns
td(pza—are) | Port P2 address output delay time 5 ns
td(g —nLpa) | HLDA output delay time 50 ns
td(ALE—€) ALE output delay time 4 ns
tw(aLE) ALE pulse width ) 22 ns
td(BHE—E) W_E output delay time Fig. 8 20 ns
td(RW—E) R/W output delay time 20 ns
tde—sy ¢, output delay time 0 18 ns
th(e—roa) Port PO address hold time 25 ns
thiaLe—pia) | Port P1 address hold time (BYTE="L") 9 ns
th(e—P1a) Port P1 data hold time (BYTE="L") 25 ns
tpzx(e—p1z) | Port P1 floating release delay time (BYTE="L") 25 ns
th(e—p1A) Port P1 address hold time (BYTE="H") 25 ns
th(aLe—s2a) | Port P2 address hold time 9 ns
th(e—pr2q) Port P2 data hold time 25 ns
tpzx(e—_p2z) | Port P2 floating release delay time 25 ns
th(e_sne) | BHE hoid time 18 ns
the—rw) | R/W hold time 18 ns
tw(eL) E pulse width 50 ns

3—24 MITSUBISH!
ELECTRIC



MITSUBISHI MICROCOMPUTERS

M37710E4BXXXFP
M37710E4BFS

PROM VERSION of M37710M4BXXXFP

Memory expansion mode and microprocessor mode
(when wait bit = “0", wait selection bit = “1”, and external memory area is accessed)

Symbol Parameter Test conditions Limits Unit
Min. Max.
tdipoa—E) Port PO address output delay time 12 ns
td(e—pr1a) Port P1 data output delay time (BYTE="L") 45 ns
tpxz(e—p1z) | Port P1 floating start delay time (BYTE="L") 5 ns
tdipia—e) Port P1 address output delay time 12 ns
td(ria—aLe) | Port P1 address output delay time . 5 ns
tde—pr2o) Port P2 data output delay time 45 ns
tpx2(e—p2z) | Port P2 floating start delay time 5 ns
td(p2a—g) Port P2 address output delay time 12 ns
td(p2a—aLe) | Port P2 address output delay time 5 ns
tdis —tLoa) | HLDA output delay time 50 ns
td(aLE—E) ALE output delay time 4 ns
twiaLE) ALE pulse width 22 ns
td(BHE—E) W_E output delay time Fig.3 20 ns
td(r/w—E) R/W output delay time 20 ns
tde—¢ ) #, output delay time 0 18 ns
th(e—roa) Port PO address hold time 25 ns
th(aLe—p1a) | Port P1 address hold time (BYTE="L") 9 ns
th(e—p10) Port P1 data hold time (BYTE="L") 25 ns
tpzx(e—p12) | Port P1 floating release delay time (BYTE=“L") 25 ns
thie—pr1a) Port P1 address hold time (BYTE="H") 25 ns
th(aLe_p24) | Port P2 address hold time 9 ns
th(e—p2q) Port P2 data hold time 25 ns
tpzx(e—p2z) | Port P2 floating release delay time 25 ns
th<e—ene) BHE hold time 18 ns
thie—r/w) R/W hold time 18 ns
twieL) E pulse width 130 ns
MITSUBISHI 3—25
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Memory expansion mode and microprocessor mode

(when wait bit = “0", wait selection bit = “1”, and external memory area is accessed)

ELECTRIC

Symbol Parameter Test conditions Limits Unit
Min Max.
td(poa—g) Port PO address output delay time 12 ns |
tde—p1a Port P1 data output delay time (BYTE="L") 45 ns
tpXz(e_p1z) | Port P1 floating start delay time (BYTE="L") a 5 ns
tdipia—g) Port P1 address output delay time 12 ns
td(pia—aLe) | Port P1 address output delay time 5 nsk
tde—p2a) Port P2 data output delay time 45 ns
tpxz(e_p2z) | Port P2 floating start delay time 5 ns¥
tdp2a_e) Port P2 address output delay time 12 ns
td(p2a—aLe) | Port P2 address output delay time 5 ns
td(¢,—HLDA) HLDA output delay time | 50 ns
td(aLE—E) ALE output delay time 4 ns
twiaLE) ALE pulse width 22 ns
td(ereE—E) B_}-E output delay time Fig. 3 20 ns
td(r/w-£) R/W output delay time 20 ns
tde—s,) ¢, output delay time ] 18 ns
th(e—poa) Port PO address hold time 25 ns
th(aLe—p1a) | Port P1 address hold time (BYTE="L") 9 ns
th(e—p1a) Port P1 data hold time (BYTE=“L") 25 ns
tpzx(e_p1z) | Port Pt floating release delay time (BYTE="L") 25 ns
thie—p1a) Port P1 address hold time (BYTE="H") 25 ns
th(aLe—p2a) | Port P2 address hold time 9 ns
th(e—p2a) Port P2 data hotd time 25 ns
tpzx(e_p2z) | Port P2 floating release delay time 25 ns
thie—BHE) BHE hold time 18 ns
thee—r/w) R/W hold time 18 ns
twi(er) E pulse width 130 ns
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TIMING DIAGRAM tr i
Single-chip mode

twin twiw)

10Xn)

le—> td(e—poq)

Port PO output

tsucpon—g:

Port PO input L thie-roo)

‘—’i tdie-pria)

Port P1 output X

tsucpio—g)

Port P1 input :j\ thie—p1o

tdie~r2q)

Port P2 output

tsuipen—e
Port P2 input

Port P3 output

|
tsuipa—E;
Port P3 input

thie-r20)

tdce-raa)

P S LD LY

thie—pao)
die~raa)
Port P4 output
tsuipan—Ei
Port P4 input 3\ thie-pan)

<=1 tdie-psa:

Port P5 output

tsuipso—el |
Port PS5 input

Port P6 output

tsucpeo—€)
Port P6 input

Port P7 output

tsu(pro—€)
Port P7 input * thie—pro)
[

thie—rso)

tae—prs)

th(e-reD)

EBELGIE B ELNS

td(e—p7a)

td(e—paa)

Port P8 output

tsucpso—©>
Port P8 input :*ﬂ(e—ﬂm
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teira
twitan
—
TAun Input /
twitau)
| |
tciue
twiupH)
TAigur input A \
twiupL)
| |
TAiour input 4
(Up-down input)
A

In Event counter mode

TAiy input

(When count by falling) 4'th<7.ruv> ‘su(uv-rmv\
TAiN Input _—\ y

{When count by rising}

teire
twiren
y
TBux (nput /
tw(rsL)
I I
teian:

twiaoL

AD7grg input \
tcicxr

twickH:

CLK; 4 \
-/ \ /
'\MCKL"_
thic—a»
TxD; x
tdic-a
L tsuo-o thic-o)
-\

Rx0; \

twines
INT; input
twiinK)
>
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Memory expansion mode and microprocessor mode

{When wait bit = “17)

- /Y S\ S\

mi

N/ N\

RDY input

tsu(rov—4,)

thigt—roY)

[ -1

(When wait bit = “0")

ANV WA VA VAV AN

mi

N\

RDY input

tsuroy—g)

th(g1—roY)

(When wait bit = 1" or “0” in common)
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Test conditions

* Ve = 5vE10%

* Input timing voltage

* Output timing voltage

V=10V, V) =4.0v
VoL =0.8V, Vo = 2.0V
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Memory expansion mode and microprocessor mode (When wait bit="1")
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Test conditions
* Vee=5Vt10%
» Output timing voltage : Vo_=0.8V, Vou=2.0V
- Ports P1, P2 input DV =0. 8V, Vi|y=2.5V
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Memory expansion mode and microprocessor mode

(When wait bit = “0”, wait selection bit = “1”, and external memory area is accessed)
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Test conditions
* Vee=5V+10%
+ Qutput timing voltage : Vo, =0. 8V, Vo,=2.0V
+ Ports P1, P2 input LV =0.8V, Viy=2.5V
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Memory expansion mode and microprocessor mode

(When wait bit = “0", wait selection bit = “0", and external memory area is accessed)
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Test conditions
* Vec=5V*10%
+ Output timing voltage : Vo, =0. 8V, Vou=2.0V
* Ports P1, P2 input Vv =0.8V, Vju=2.5v
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