MITSUBISHI MICROCOMPUTERS

M37710E8BXXXFP

DESCRIPTION

The M37710E8BXXXFP is a built-in PROM single-chip mic-
rocomputer designed with high-performance CMOS silicon
gate technology. This is housed in a 80-pin plastic molded
QFP. The features of this chip are similar to those of the
M37710M8BXXXFP except that this chip has a 32K-byte
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
serform 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
ouilt-in PROM, this chip is suitable for small quantity pro-
duction runs. For program development, the M37710E8BFS
~ith erasable ROM that is housed in a windowed ceramic
_CC is also provided.

FEATURES
® Number of basic instructions -+ -+ e 103
® Memory size PROM oormremmereceeneenn 60K bytes
RAM - 2048 bytes
@ Instruction execution time
The fastest instruction at 25MHz frequency <~ 160ns
® Single power supply ..................................... 5V+10%
® Low power dissipation (at 25MHz frequency)
95mW (Typ.)
® |Interrupts 19 types 7 levels
® Multipte function 16-bit timer «---------ooeeereeens 5+3
(Pulse motor drive waveform can be output.)
® UART (may also be synchronous) «-««-««rseeeeeseeeennes 2
® 10-bit A-D converter-------r-rereeeirniannn 8-channel inputs
® 8-bit D-A converter «---ooeeeeens 2-channel outputs
® 12-bit watchdog timer
® Programmable input/output

(ports PO, P1, P2, P3, P4, P5, PG, P7, P8) -+ rveveen:
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*: Used in the evaluation 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 M37710E8BFS for mass production be-
cause it is a tool for program development (for
evaluation).

Refer to “Chapter 5 PRECAUTIONS” when using this
microcomputer.

(2)
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PROM VERSION of M37710M8BXXXFP

FUNCTIONS OF M37710E8BXXXFP

Parameter Functions N

Number of basic instructions 103
Instruction execution time 160ns (the fastest instruction at external clock 25MHz frequency)
Memory size PROM 60K bytes

RAM 2048 bytes
Input/Output ports PO~P2, P4~PB 8-bitX 8

P3 4-bitX 1

X TAO, TA1, TA2, TA3, TA4 16-bitX 5

Multi-function timers

180, 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

Interrupts

12-bitX 1

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

Clock generating circuit

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

Supply voltage

5V*+10%

Power dissipation

95mW(at external clock 25MHz frequency)

Input/Output ch stic | Input/Output voltage 5V

mtput current 5 mA
Memory expansion Maximum 16M bytes
Operating temperature range —20~85C

Device structure

M37710E8BXXXFP

CMGOS high-performance silicon gate process

80-pin plastic molded QFP

Package

M37710E8BFS

80-pin ceramic LCC (with a window)

* MITSUBISHI 3-35
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PIN DESCRIPTION

Pin Name Input/Qutput Functions

Vee, Power supply Supply 5V£10% to Vec and 0V to Vss.

Vss

CNVsgg CNVgs input Input This pin controls the processor mode. Connect to Vsg for single-chip mode, and to Vg 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 Input These are 1/0 pins of internal clock generating circuit. Connect a ceramic or quartz crystal resonator be-
tween Xy and Xour. When an externat clock is used, the clock source should be connected to the Xy pin

Xoutr 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.

AVeco Analog supply input Power supply for the A-D converter. AVgg is also used for D-A converter. Connect AV to Vog and AVgg to

AVss Vgs externally.

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

P0s~PO; 1/0 port PO Ie] In single-chip mode, port PO becomes an 8-bit i/0 port. An 1/O direction register is avaitable 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.

Plo~P1; /0 port P1 170 In single-chip mode, these pins have the same functions as port P0. 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
(D4s5~Ds)is input or output when E output is “L" and an address (Ass~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; 170 port P2 110 In single-chip mode, these pins have the same functions as port PO. In memory expansion mode or microp-
rocessor mode low-order data(D;~Dg) is input or output when E output is “L” and an address(Ax~Ag)is
output when E output is “H".

P3¢~P3; 170 port P3 170 In single-chip mode , these pins have the same functions as port P0. in memory expansion mode or mic-
roprocessor mode, R/W, BHE, ALE, and HLDA signals are output.

P4g~P4; 17O port P4 110 In single-chip mode, these pins have the same functions as port PO. in memory expansion mode or microp-
rocessor mode, P4, and P4y 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 ¢4 cutput pin divided the clock to X pin by 2. in microprocessor mode, P4, always has the func-
tion as ¢y output pin.

PSq~P5; 1/0 port P5 o In addition to having the same functions as port PO in single-chip mode, these pins also function as 1/0
pins for timer A0, timer A1, timer A2 and timer A3. P5q~ P5¢ also function as output pins for pulse motor
drive waveform.

P6y~P6; 170 port P6 (o] In addition to having the same functions as port PO in singie-chip mode, these pins also function as 1/0
pins for timer A4, external interrupt input INT,, INT; and INT, pins, and input pins for timer BO, timer B1 and
timer B2. P6y also functions as an output pin for pulse motor drive waveform.

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

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

7% AE.ECTRIC '
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PIN DESCRIPTION (EPROM MODE)

Pin Name Input/Qutput Functions
Veg, Vss Power supply Supply 5V+10% to Ve and 0V to Ves.
CNVss Vep input Input Connect to Vpp when programming or verifing.
BYTE Vpp input tnput Connect to Vep when programming or verifing.
RESET Reset input input Connect to Vgs.
Xin Clock input input Connect a ceramic resonator between Xy and Xoyr.
Xour Clock output Cutput
E Enable output Output | Keep open.
AVcc, AVgs | Analog supply input Connect AV to Vgc and AVgs 10 Vss.
VRer Reférence voltage input input Connect to Vss.

PQy~PQ; Address input {Ag~A7) Input Port PO functions as the lower 8 bits address input {Ag~A7).

P1o~P1;7 Address input (Ag~Ass)|  Input Port P1 functions as the higher 8 bits address input (Ag~As).

P2o~P2; Data 1/0 (Dy~D;) 170 Port P2 functions as the 8 bits data bus (Dy~D;).

P3,~P33 Input port P3 Input Connect to Vss.

P4,~P4; input port P4 input Connect to Vsgs.

P5,~P5; Control signal input Input PS5y, P5 and P5; function as PGM, OE and CE input pins respectively.

Connect P53, P5,, P55 and P5g to Vcc. Connect P5; to Vss.

P6~P6; Input port P§ input Connect to Vss.
P7o~P7; Input port P7 Input Connect to Vgs.
P8;~P8; Input port P8 Input Connect to Vgs.
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BASIC FUNCTION BLOCKS

The M37710EB8BXXXFP has the same functions as the
M37710M4BXXXFP except for the following:

(1) The built-in ROM is PROM.

(2) The ROM size is 60K bytes

(3) The RAM size is 2048 bytes

Therefore, refer to the section on the M37710M4BXXXFP.

MEMORY

The memory map is shown in Figure 1.

0000006 0000005 00000046
00007F,¢
000080;¢
Bank 0,6 ™~
Internal RAM N control registers

2048 bytes ™~

Peripheral devices

OOFFFFiq ~
010000:6 00007F,¢
\ 00087F ;5

Bank 146 \ 001000,

01FFFFig b

Interrupt vector table

PR
=]
=]
n
m
]
&>
@

y UART1 transmission
~ = / UART1 receive
\ } / [UARTO transmission |
/ UARTO receive
| TimerB2
internal PROM Timer B1
\ / Timer BO
\ 60K bytes / [ TimerAd |
\ / Timer A3
| \ / [ TimerAz |
Bank FE g \ / Timer Al
/ Timer AQ

\ / —

FEFFFF;; \ / INT,

: / INT,
FF0000;¢ \ , W, |
\ / Watchdog timer
Bank FFyg

Q0FFD6,¢ DBC

i BRK instruction
\ Zero divide
FFFFFFe 00FFFFyg OOFFFEss RESET

[/ FEO0000:s

Fig. 1 Memory map

-3 * MITSUBISH!
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EPROM MODE

The M37710E8BXXXFP 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.

The EPROM mode is the 1M mode for the EPROM that is
equivalent to the M5M27C101K.

When in the EPROM mode, ports PO, P1, P2, P5,, P5;, P5,,
CNVgg and BYTE are used for the EPROM (equivalent to

the 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 M5M27C101K.

This chip does not have Device Identifier Mode, so that set
the corresponding program algorithm. The program area
should specify address 11000,~1FFFFg.

Connect the clock which is either ceramic resonator or ex-
ternal clock to X,y pin and Xout pin.
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* | Connect to ceramic oscillation circuit.
() :1tis used in the EPROM mode.

Fig. 2 Pin connection in EPROM mode
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Table 1 Pin function in EPROM mode

M37710E8BXXXFP M5M27C101K
Vee Vee Vee
Vep CNVss, BYTE Vep
VSS VSS VSS
Address input Ports PO, P1 Ag~As
Data 17O Port P2 Dy¢~D7
CE P5, CE
OE PS5, OE
PGM PS5, PGM
3—40 MITSUBISHI

ELECTRIC
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FUNCTION IN EPROM MODE
1M mode (equivalent to the M5M27C101K)

Reading L

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 1/0O 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 A~ A;s, and the data to
be written is input to pins Dg~D;. Set the PGM pin to a “L”
level to being writing.

Writing operation

To program the M37710E8BXXXFP, first set Voc=6V, Vpp=
12.5V, and set the address to 11000,6. 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
Voc=Vpp=5V(or Vec=Vpp=5.5V).

Table 2, 1/0 signal in each mode

Erasing Mode Pt | SE | BE |PGM| Vee | Voo | Data /0
To erase data on this chip, use an ultraviolet light source Read-out Vie | Vo X 5V | 5V Qutput
with a 2537 Angstrom wave length. The minimum radiation Output S Vi | Vi X 5V 5V Floating
power necessary for erasing is 15 W-s/cm?. Disable Vin | X X | 5V | 5V | Floating
Programming | V). Vin Vo |12.5V| 6V Input
Pro.grammlng Vie | Vi | Vin |12.5V]| BV Output
Verify
Program Disable] Viy | Vin | Vin [12.5V] BV Floating
Note 1 . An X indicates either Vy_or V.
Program operation (equivalent to the M5M27C101K)
AC ELECTRICAL CHARACTERISTICS (Ta=25+5C, Voc=6V10. 25V, Vpp=12.520. 3V, untess otherwise noted)
N Limits )
Symbol Parameter Test conditions i, Tre Max. Unit
tas Address setup time 2 us
toes OE setup time 2 us
tos Data setup time 2 “s
tan Address hold time 0 s
ton Data hold time 2 Hus
tore Output enabie to output tloat delay 0 130 ns
tvcs Ve setup time 2 # s__‘
tvps Vpp setup time 2 us
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 s
toe Data valid from OE 150 | ns
MITSUBISHI 3—41
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AC waveforms

PROGRAM VERIFY
Vin
ADDRESS
Vie
!AH
Vin/Vou N\
DAT. N
A DATA SET )}——{ DATA OUTPUT VAiD] D
viL/VDL
ton torel
o] e
Vep
Vep
VCC
Veet+1
Vee
Vee
. Vin
CE
Vi
fces
Vin
— N 4
PGM \‘ ,/ foes | |toe
VlL ™
trw
viH
oOF topw ]V
Vi
Test conditions for A.C. characteristics
. . Input voltage : V, =045V, V,,=2 .4V
Programming algorithm flow chart _ - "
input rise and fall times (10%~90%) : <20ns
Reference voltage at timing measurement : Input, Output
START “L"=0.8V, "H'=2V
( ADDR=FIRST LOCATION )
———={PROGRAM ONE PULSE OF 0.2ms)
DEVICE
FAILED
{NCREMENT ADDR LAST ADDR ?
YES
Vee=Vpp="*5.0V
VERIFY FAIL DEVICE
ALL BYTE FAILED
| pevice passen ] *45V < Vog=Vep<5.5V
S
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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) Clean 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 M37710E8BFP that is shipped in
blank is also provided. For the M37710E8BFP, 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)

U

Verity test with PROM writer

F————————
: Function check in target device :
e e _l

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

ADDRESSING MODES

The M37710E8BXXXFP has 28 powerful addressing modes.
Refer to the MELPS 7700 addressing mode description for
the details of each addressing mode.

MACHINE INSTRUCTION LIST
The M37710E8BXXXFP 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) M37710E8BXXXFP writing to PROM order confirmation
form

(2) 8OP6N mark specification form

(3) ROM data (EPROM 3 sets)

S
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ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Conditions Ratings Unit
Vee Supply voltage —0.3~7 \'
AVee Analog supply voltage —~0.3~7 \'
A Input voltage RESET, CNVss, BYTE —0.3~12(Note 1) \'

Input voltage POy~ P0;, P1g~P1;, P2g~P2;, P3;~P3,,
Vi P4¢~P4;, PSg~PS5;, P6p~P67, P7o~P7;, —0.3~Vc+0.3 v
P84~P87, Vrer, Xin
Output voitage P0g~P0;, P1y~P1;, P2y~P2;, P3;~P33,
Vo P49~P4;, P5o~P5;, P6y~P6;, P7o~P77, —0.3~Vcc1+0.3 v
P8y~ P87, Xour, E

Pd Power dissipation Ta=25T 300 mw
Topr Operating temperature —20~85 T
Tstg Storage temperature —40~150 c

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

RECOMMENDED OPERATING CONDITIONS (Voo=5v10%, Ta=—20~85C, unless otherwise noted)

Limits
Symbol Parameter Unit
Min, Typ. Max.
Vece Supply voltage 4.5 5.0 5.5 v
AV Analog supply voltage Vece A\
Vss Supply voltage (4} \'
AVgs Analog supply voltage 0 \'
High-level input voltage P0y~P0;, P3;~P3;, P4y~P4;,
P5o~P57, P6g~P6;, PTy~P7;,
Vin P82~P8:, x.io, nt—:syer. énvs; 0-8Voc Voo v
BYTE
High-level input voltage P1p~P1;, P2;~P2
Vi ? g ? (inosingl;-chiop mo;e) 0.8Veo Veo M
High-leve! input voltage Piy~P1;, P2;~P2;
Vi (in memory expansion mode and |0. 5Vcc Vee \'
microprocessor mode)
Low-level input voitage POy~ P0;, P3;~P3;, P4y~P4;,
P5y~P5;, P6y~P6;, P7y~P7;,
Vi P8:~ PB:, x.,.o, RES7ET, énvs;. 0 0-2Vee| Vv
BYTE
Low-level input voltage P1g~P1;, PZo~P2
Vic ’ ¢ (inosingI;-ch?p mo;e) 0 0.2Vee v
Low-level input voitage P1y~P1;, P2;~P2;
Viu . (in memory expansion mode and 4] 0.16V¢e v
microprocessor mode)
High-level peak output current PGy~P0;, P1g~P1;, P2o~F2;,
lon(peak) P3g~P35, Pdg~Pdy, P5~PS57, —10 mA
PBg~P87, P7o~P7;, P8¢~P8;
High-level average output current POy~ P07, P1y~P1;, P2;~P2;,
loncavg) P3y~P33, Pdg~P4;, P5;~P5;, —5 mA
P6y~P6;, P7q~P7;, P8s~P8;
Low-level peak output current POy~P0;, P1g~P1;, P23~P2;,
loL(peak) P3g~P33, P4p~Pd;, P5g~P57, 10 mA
P8y~ P67, P7o~P7;, P8;~P8;
Low-level average output current POg~P0;, P1,~P1;, P2~P2;,
loLtavg) P3y~P33, Pag~P4;, P5~P5;, 5 mA
P6g~P6;, P7y~P7;, P8~P8;
f(Xin) External clock frequency input 25 MHz

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

3. The sum of lo (peak) for ports PO, P1, P2, P3, and P8 must be 80mA or less,
the sum of lou(peak: for ports PO, P1, P2, P3, and P8 must be 80mA or less,
the sum of loi(peak) for ports P4, P5, P§, and P7 must be 80mA or less, and
the sum of lon(peak) for ports P4, PS, P8, and P7 must be 80mA or less.

ER: -
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ELECTRICAL CHARACTERISTICS (Vcc=5V, Vss=0V, Ta=25T, f(X;n)=25MHz, unless otherwise noted)

ELECTRIC

Limits
Symbol Parameter Test conditions Unit
Min. Typ. Max.
High-level output voltage POy~P0z, P1g~P1;, P2p~P2;,
P3g, P3;, P33, Pag~P4y,
Vo Py PSy, PbyPBy, PTp—P7,, | ' 1O : Y
P8y~P8;
Vor High-ievel output voltage POy~P0;, P1o~P1;, P2o~P2;, lon=—4002A 4.7 Y]
P3p, P3y, P33
Von High-level output voltage P3; low==10mA 31 v
low="—400uA 4.8
Vou High-level output voltage E low="10mA >4 v
lon=—400p< A 4.8
Low-level output voitage POy~ P07, P15~P1;, P25~P2;,
Voo P3g, P3¢, P33, P4g~P4;, lor=10mA 2 v
P54~ P5;, P8~ P67, P7o~P7;,
P8;~P8;
VoL Low-level output voltage PQOo~P0;, P1g~P1;, P2g~P2;, lor=2mA 0. 45 Vv
P3y, P3, P33
loL=10mA 1.9
VoL Low-level output voltage P3; loL=2mA 0. 43 v
- lo.=10mA 1.6
VoL Low-level output voltage E loL=2mA 0.4 v
Vey—v,_ | Mrsteresis HOLD, RDY, TAO~TAdy, TBOw~TB2. 0.4 9 v
INTo~iNT2, ADrrg. CTSp, CTS;, CLKg, CLK;
Vi4+—Vr— | Hysteresis RESET 0.2 0.5 v
Vr+—Vy- | Hysteresis Xy 0.1 0.3 v
High-level input current POg~ P07, P1o~P1;, P2y~ P2;,
I P3g~ P33, P4~ P47, P5¢~P5;, V=5V 5 uA
P6g~ P67, PTg~ P73, P8~ P8s,
Xn, RESET, CNVss, BYTE
Low-level input current PQy~P0;, P1g~P1;, P25~P2;,
W P3g~P33, Pdg~P4;, P5o~P5;, Vim0V —5 uA
P6y~P6;. P75~ P77 P8y~P8;,
X, RESET, CNVss, BYTE
Vieam RAM hold voltage When clock is stopped. 2 \"2
o i) =25MHz, 19 38 | ma
In single-chip mode | square waveform
lcc Power supply current [ output only pin is' Ta=25T when clock 1
open and other pins | is stopped.
are Vgs during reset. | 7,=g5'C when clock 20 #A
is stopped.
MITSUBISHI 3—45
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A-D CONVERTER CHARACTERISTICS (Vec=AVic=5V, Ves=AVss=0V, Ta=25C, f(X,y) =25MHz, unless otherwise noted)

Symbol Parameter Test conditions - Limits | Unit
Min. Typ. Max.
— Resolution Vrer=Vcc 10 Bits
— Absolute accuracy Veer=Vee +3 LSB
Riapper | Ladder resistance Veer=Vce 5 20 kQ
tconv Conversion time 9.44 ; us
VR&er Reference voltage 2 Vee ; \"
Via Analog input voltage 0 Vgeer ‘ \%
D-A CONVERTER CHARACTERISTICS (Voc=5V, Vss=AVgs=0V, Ta=25T, 1{X;y)==25MHz, unless otherwise noted)
Symbol Parameter Test conditions : Limits Unit
© Min. Typ. Max.
— Resolution ! 8 Bits
— Absolute accuracy ‘ 1.0 %
tsu Set time 3 “Ss
Ro Output resistance ' 1 2.5 4 K
IWRer 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;5”

Current that flows 1o the ladder resistance of A-D converter is excluded.

P
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TIMING REQUIREMENTS (Voc=5V+10%, Vss=0V, Tq=257, f(Xu)=25MHz, unless otherwise noted)

External clock input
Symbol Parameter Limits Unit
Min. Max.
tc External clock input cycle time 40 ns
twin) Erxlvérnal 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
o Min, Max.
tsu(P007E; Port PO input setup time 60 ns
tsutrio_e) | Port P1 input setup time ) 60 ns
tsu(pep—g; | Port P2>iﬂr;i)ut setup time 60 ns
tsu(Psp—Eg) Port P3 input setup time T 60 ns
I 7‘};;}(,;..4:,,5) Port P4 input setup time 60 ns
tsu(pm,g;vYPo;PS input setup time 60 ns
tsu(rep—g)  Port P6 inpui setup time 60 ns
tsu(pro—e)  Port P7 input setup time i 60 ns
tsucpen—g) | Port P8 input setup time 60 ns
th(e_poo) Port PO input hold time 0 ns
thie—pip) Port P1 input hold time 0 ns
thie_p20) Port P2 input hold time 0 ns
thie_paoy | Port P3 input hold time i 0 ns
thie_pao) Port P4 input hold time 0 ns
thee_psoy | Port P5 input hold time 0 ns
thee_reoy | Port PG input hold time 0 ns
th(e—p7o) Port P7 input hold time 0 ns
th(e—psD) Port P8 input hold time ) 0 ns
Memory expansion mode and microprocessor mode
Symbol Parameter Limita Unit
Min. Max.
_tsmpm,E) Port P1 input setup ime 30 ns
tsutpep—g) | Port P2 input setup time 30 ns
tsu(rov—g ) | RDY input setup time 55 ns
tsu(HoLD—4y) HOLD input setup time 55 ns
the—p1) Port P1 input hold time 0 ns
th(e_p2p) | Port P2m—;;ut hold time 0 ns
thig,—roy) | RDY input hold time 0 ns
this,~noL) | HOLD input hold time 0 ns
x MITSUBISHI a7
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Timer A input (Count input in event counter mode)

Limits
Symbol Parameter Unit
. _ Min. Max.
tc(ra) TAi input cycle time 80 ns
twitan) TAi input high-level pulse width 40 ns
twiTaL) TAin input low-level pulse width 40 ns
Timer A input (Gating input in timer mode)
Limits
Symbol Parameter Unit
- »7 Min Max.
toita) TAiwn input cycle time 320 ns
twitaH) TAiy input hjgh-level pulse width 160 ns
twitaL) TAiw input low-level pulse width 160 ns
Timer A input (External trigger input in one-shot pulse mode)
Limit:
Symbol Parameter [mits Unit
| Min. Max.
tcita) TAiw input cycle time 160 ns
twiTaH) TAi\y input high-level pulse width 80 ns
twiTaL) TAin input low-level pulse width 80 ns
Timer A input (External trigger input in pulse width modulation mode)
P T
! Limits i
Symbol Parameter ! Unit
o - . Min. - Max
twiTan) TAi input high-level pulse width 80 ns
twiTaL) TAi input low-level pulse width 80 ns
Timer A input (Up-down input in event counter mode)
Limits
Symbol Parameter Unit
Min. Max.
tocue) TAioyr input cycle time 2000 ns
twiupH) TAioyr input high-level pulse width 1000 ns
| twen) TAigyr input low-level pulse width 1000 ns
tsucupTy) TAioyr input setup time 400 ns
thry-up) | TAioyr input hold time 400 ns
3—48 * MITSUBISHI
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Timer B input (Count input in event counter mode)

Limits 3
Symbol Parameter - Unit
Min. Max.
tere) TBiy input cycle time (one edge count) 80 ns
twiTeH) TBiw input high-level pulse width (one edge count) 40 ns
tw(TeL) TBi input low-level pulse width (one edge count) 40 ns
toire) TBiy input cycle time (both edges count) 160 ns
twiTeH) TBiw input high-level pulse width (both edges count) 80 ns
twireL) TBiw input low-level pulse width (both edges count) 80 ns
Timer B input (Pulse period measurement mode)
Limits
Symbol Parameter " Unit
Min. Max.
tcire) TBiy input cycle time 320 ns
twiTeH) TBiiy input high-level pulse width 160 ns
tw(TaL) TBiw input low-leve! pulse width 160 ns
Timer B input (Pulse width measurement mode)
Limits
Symbol Parameter - Unit
Min. Max.
to(re) TBi input cycle time 320 ns
twiTeH) TBiyy input high-level pulse width 160 ns
twireL) TBiw input low-level pulse width 160 ns
A-D trigger input
Limits
Symbol Parameter - Unit
| Min. Max.
tecan) ADrre input cycle time {minimum allowable trigger) 1000 ns
tw(apL) ADqgg input low-ievel pulse width 125 ns
Serial I/0
' . Limits
Symbol Parameter - Unit
Min. Max.
teick) CLK; input cycle time 200 ns
twickn) CLK; input high-level pulse width 100 ns
twickL) CLK; input low-level pulse width 100 ns
tdic—a) TxDj output delay time 80 s
thic—a) TxDj hold time 0 ns
| tsuto—o RxDj input setup time 30 ns
thic—o) RxDj input hold time 90 ns
External interrupt INTj input
Limits .
Symbol Parameter - Unit
Min. Max.
twiINR) ﬁﬁ. input high-level pulse width 250 ns
tw(INL) INT; input low-level pulse width 250 ns
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SWITCHING CHARACTERISTICS (voc=5v£10%, Ves=0V, Ta=25C, f(X;n)=25MHz, uniess otherwise noted)
Single-chip mode

Symbol Parameter Test conditions - Limits -1 Unit
Min. Max.
td(e—proa) Port PO data output delay time 80 ns
td(e—P1a@) Port P1 data output delayﬂtrime 80 ns
td(e—r2a) Port P2 data output delay time 80 ns
td(e—pr3a) Port P3 data output delay time 80 ns
tde—paa) Port P4 data output delay tiae o Fig. 3 80 ns
td(e—psa} Port P5 data output delay time | 80 ns
td(e—psq) Port P6 data output dela; time 80 ns
td(e_pP7Q) Port P7 data output deiay time 80 ns
td(e_pPso) 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 delay time 12 ns
td(e—eiqy | Port P1 data output delay time (BYTE="L") 1 45 ns
tpxz(e_p1z) | Port P1 floating start delay time (BYTE="L") 5 ns
‘d_(;n-A—E) Port P1 address output delay time P 12 ns
td(pia—avLe) | Port P1 address output delay time 5 ns
tde—pza) Port P2 data output delay time 45 ns
tpxz(e—p2z) | Port P2 floating start delay time 5 ns
td(p2a—g) Port P2 address output delay time 12 ns
td(pza—aLe) | Port P2 address output delay time | 5 ns
td(¢,—HLDA) HLDA output delay time N 50 ns
td(aLe—e) ALE output delay time 4 ns
—-tw(ALE) ALE pulse width 22 ns
tdtene—e) | BHE oulput delay time Fa. 3 20 ns
tdir/w—E) R/W output delay time 20 ns
td(Efgs‘) ¢, output delay time 0 18 ns
th(e—poa) ' Port PO address hold time 25 ns
thiaLe—p1a) = Port P1 address hold time (BYTE="L") 9 ns
thee_piqy | Port P1 data hold time (BYTE="L") 25 ns
tpzx(e_p1z) | Port P1f|'<;:;tlng release del‘z;; time (BYTE="L") 25 . ns
th(e—p1a) Port P1 address hold time (BYTE="H") 25 ns
Fh(ALE,pZA) Port I;2 a‘a‘rgss hold time 9 ns
it»h(;_pm) Port P2 data hold time 25 ns
tpzx(e_p2z) | Port P2 floating release delay time 25 ns
th(e—BHE) BHE hold time 18 ns
th(e—r/w) R/W hoid time ) 18 : ns
twieL) E pulse width | 50 ns

350 )‘MT‘SUBISHI
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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.

td(roa—E) Port PO address output delay time 12 ns
tde—p10) Port P1 data output delay time (BYTE="L") 45 ns
tpxz(e—e1z) | Port P1 floating start delay time (BYTE="L") 5 ns
tdpia—g) Port P1 address output delay time 12 ns
td(p1a—aLe) | Port P1 address output delay time 5 ns
td(e—_pP20) Port P2 data output delay time ‘ 45 ns
tpxz(e—p2z) | Port P2 floating start delay time 5 ns
td(p2a—g) Port P2 address output delay lime 12 ns
td(p2a—aLe) | Port P2 address output delay time 5 ns
td(s,—rLoas | HLDA output delay time 50 ns
tdaLe—g) ALE output delay time 4 ns
twiaLe) ALE puise width 22 ns
td(eHe—E) W_E output delay time Fig. 3 20 ns
tdir/w_E) R/W output delay time 20 ns
tae—g ¢ output delay time T 0 18 ns
th(e—roa) Port PO address hold time 1 25 ns
th(aLe—p1a) | Port Pt address hold time (BYTE="L") 9 ns
thie—Pr12) Port P1 data hold time (BYTE="L") 25 ns
tpzx(e_p1z) | Port P1 iloating refease delay time (BYTE=“L") 25 ns ]
th(e_ma) | Port P1 address hold time (BYTE="H") ] 25 ns
th(aLe—pza) | Port P2 address hold time 9 ns
thie—r2q) Port P2 data hold time T 25 ns
tpzx(e—p2z) | Port P2 floating release delay time 25 ns
thee—pne) | BHE hold time 18 ns
thee—rw) R/W hold time i 18 . ns
twieL) E puise width 130 ns
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Memory expansion mode and microprocessor mode

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

Symbol Parameter Test conditions - Limits Unit
Min Max.
tdroa—e) Port PO address output delay time 92 nsf
tdie—p1a) 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 | 92 ns
tdie1a—aLe) | Port P1 address output delay time 70 ns
td(e—p2a) Port P2 data output delay time | 45 ns |
tpxz(e_p2z) | Port P2 floating start delay time 5 ns
td(poa—e) Port P2 address output delay time 792 ns
td(p2a—aLe) | Port P2 address output delay time 70 ns
td(¢,—HLDA) HLDA output delay time 3 50 ns
tdiaLe—e) ALE output deilay time D 15 ns
twiaLE) ALE pulse width 62 ns
td(BHE—E) TFE output delay time Fig. 3 100 ns
td(rR/w—g) A/W output delay time 100 ns
tde—sp ¢, output delay time 0 18 ns
th(e—epoa) Port PO address hold time N I 25 ns
th(aLe—p1a) | Port P1 address hold time (BYTE="L") 20 ns
thie—piay | Port P1 data hold time (BYTE="L") 25 ns
tpzx(e—p1z) | Port P1 floating release delay time (BYTE="L") 25 ns
th(e—pr1a) Port P1 address hold time (BYTE="H") 25 ns
th(aLe—p2a) | Port P2 address hold time 20 ns
th(e_r2a) Port P2 data hold time 25 ns
tpzx(e—p2z) | Port P2 floating release delay time 25 ns
th(e—eHE) BHE hold time ST ns
th(E—R/W) R/W hold time {18 ns
tw(EL) E pulse width 130 ns
PO o
P1
P2 T 1oopF
P3 -1
P4
PS Via
P6
P7
P8
L
E
Fig. 3 Testing circuit for ports PO~P8, ¢ |
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TIMING DIAGRAM t t
Single-chip mode

twin) twin)

(X}

tc
; (A

e tdte—roc

Port PO output

tsuipoo—e)
Port PO input j\ﬁxs»mm

ldie-piaq)

Port P1 output

[
tsu(pio-g)
Port P1 input 3 thie-pio)

le—s] tdie~p20;

Port P2 output x

tsutp20-€;
Port P2 input :j\ thie—r20)

le—s| tdie—p3c)
Port P3 output X
tsutrao—e) |
Port P3 input 4 thie-ran)
tdie-raa)

Port P4 output

tsu(pep-e:
Port P4 input thie-e4o;

&= tdie-psa)

Port PS5 output

tsyipsn—E! o
Port P5 input L th(e—psp}
=] tdie—psa)
Port P6 output X
tsuipso-E:

Port P6 input

~

3\ thie—reD)

= tge-pral

Port P7 output X

M*P?D)

= tde—raq)

j\jl E—P8D)

o T

tsucp7o—£)
Port P7 input

=

Port PB output

tsucpap—e)

N

Port P8 input
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tocras
twitarn)
—
TAun input /
twiTaL)
[ |
lciue
twiupH)
) =\
TAigyuy 1nput /
| twiupL)
[ 1
TAiour input /
(Up-down input) g
In Event counter mode
TAiN input /___\
(When count by falling) Ancr—ue) | tsutup—7
TAin input \ (
(When count by rising) \_ /
teite) |
twiten
TBiN input / *
| twiTeL)
f |
tcinod

tw(abL)

ADrrg input \ \ /

o)

twickro

—
CLK; ) \ v
twickL)
thic-o)
XD, X

tdic-o;

N,

| tsuio-c) thic-o

/ A

twane:
Ti input
twinms

z

354 z MITSUBISHI
ELECTRIC



MITSUBISHI MICROCOMPUTERS

M37710E8BXXXFP
M37710E8BFS

PROM VERSION of M37710M8BXXXFP

Memory expansion mode and microprocessor mode

{When wait bit="1")

[T e e i ———
; Nn__/ N\ /
yi
RDY input \ /
tsutrov—ep|  thier—rov)

(When wait bit = “0")

ANV UV AN AN AN
_ ST T T T T T T s T T T T s s T s T T
E \ /
L
Winput /
tsutrov—e))| thisi—rov:

(When wait bit = 1" or “0" in common)

-4 —/_\ / \
A
tsutHoLo—¢))
HOLD input \
A

\_/

thig,—HoLo}

N\

tdie,—ripa:

HLDA output

dig,~HL0A)

Test conditions
* Vec =5vE10%
* Input timing voitage : Vv, =1.0V, v, = 4.0V

* Qutput timing voltage : Vg = 0.8V, Vo, = 2.0V

R



MITSUBISHI MICROCOMPUTERS

M37710E8BXXXFP
M37710E8BFS

PROM VERSION of M37710M8BXXXFP

Memory expansion mode and microprocessor mode (When wait bit="1")

f(Xin)

LE

Port PO output
(Ag~A7)

Port P1 output
(Ag~A15/Dg~D;s)
(BYTE="L")

Port Pt output
(Ag~Aqs)
(BYTE="H")

Port P1 input

Port P2 output
(As~A23/00~D5)

Port P2 input

Port P3; output
(ALE)

Port P3, output
(BHE)

Port P3; output
(R/W)

tdie-¢,) dte—ay)
tw(ew) v
tdipoa-~g)
thie—roa)
Address . Address X
thuLz-P‘A)'-—-I thie—p1a) tpxzie-piz: tpzxiE—pi2)
Address Data Address | - — — = — — - - Address
tdipia—acer | [ WdE-P10)
tdip1a—E)
thie—e1a)
4
Address Address X
\
tsuteio-e thie—pio
‘h“‘LE"‘?AH-—-' thee-p20: tpxz(e~p22) tpzxie—p2z:
Address * Data Address | Mo — e m o — k Address
|| tQip2a—t) tsutpap—g) :
tdip2a—ace) || tdte—r2q) hie—Pz0)
twiace)
tdiace-e)
tdiame-€) e
(E—BHE!
td: —E
dirwoE) thie—aw)

Test conditions
* Vee=5V+10%
+ Output timing voltage © Vo =0. 8V, Vou=2.0V

+ Ports P1, P2 input SV =0.8V, Viy=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)

ic
(X
‘ \WAVWAWAWAWAWAY
td(E— o)) T ==
= twiew) tdie—4)
E \ Y
\ A /
thie—roa) |es| je—sitdiPoa—e)
Port PO output X Address Address X
(A0~A7) x
thiare-e14) 4 thee-p1a) [*] = tpxzce-ma) <tpzxe-rz;
Port P1 output T
(Ag~A15/Dg~Dys) Addre Data Address Address
(BYTE="L") (
et tdie-ma
1d (P1a—ALE}
thie—r 1) [*™ tdip1a—g)
Port P1 output
(Ag~As) X Address Address X
(BYTE="H")
fsutpio—e) thie-ro)
Port P1 input
thiaLe—rp2a) (- thie—r 20 tpxz(e-pez) tpzx(e-p22)
Port P2 output
(Ay6~Az/Do~D;) Address Data Addr Address
tsu(p20-~€;
(—FJ tdip2a—€) Ihte-r20
tdip2a—aLe! | | tdie~p2q)
Port P2 input !
1
twiace)
re—1diaLe—€
Port P3; output
(ALE)
tdisrE—€)
fe thie- pue
Port P3, output )V \( X
(BHE) A
tdRw-g)
e— lhie- Row:
P
Pon_PSu output
(R/W) !

Test conditions

* Vee=5VE10%

« Output timing voltage : Vo, =0.8V, Vou=2. 0V
« Ports P1, P2 input CV=0.8V, V,,=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

« Vee=5vE10%

thie—rw)

« Output timing voltage ! Vo =0. 8V, Vou=2.0V

« Ports P1, P2 input

LV =0.8V, Viy=2.5V
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