MITSUBISHI MICROCOMPUTERS

M37710E4BXXXFP

M37710E4BFS

PROM VERSION of M37710M4BXXXFP

DESCRIPTION

The M37710E4BXXXFP is a built-in PROM single-chip mic-
rocomputers designed with high-performance CMOS sili-
con 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-
byte PROM built in.

This single-chip microcomputer has a large 16M bytes
address space, three instruction queue buffers, and two
data buffers for high-speed instruction execution. The CPU
is a 16-bit parallel processor that can also be switched to
perform 8-bit parallel processing. This -microcomputer is
suitable for office, business, and industrial equipment con-
troller that require high-speed processing of large data.
Since general purpose  PROM writer can be used for the
" built-in PROM, this chip is suitable for small quantity pro-

® Single power supply ............................... reeins 5vi10%
Low power dissipation (at 25MHz frequency)
........................... 95mw (Typ.)
® Interrupts e e e e 19 types 7 levels
® Multiple function 16-bit timer «--«-ro oo 5+3
(Pulse motor drive waveform can be output.) '
® UART (may also be synchronous) ............................. 2
® 10-bit A-D converter-----------erian 8-channel inputs
® 8-bit D-A converter «+ e 2-channel outputs
® 12-bit watchdog timer
® Programmable input/output
(ports PO, P1, P2, P3, P4, P5, P, P7, P8)----eeeeeeon 68
APPLICATION

Control devices for office equipment such as copiers, prin- ‘

duction runs. For program development, the M37710E4BFS
with erasable ROM that is housed in a windowed ceramic

LCC is also provided.

ters, typewriters, facsimiles, word processors, and personal
computers »

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

FEATURES NOTE ,
® Number of basic instructiong: -« +r-rexmeeeeeees ALRRRRAES 103 (1) Do not use the M37710E4BFS for mass production be-
® Memory size PROM ----oevevee G 32K bytes cause it is a tool for program development (for eval-
' RAM - - erememmreeeeenieanes 1024 bytes ution).
® Instruction execution time ' (2).  Refer to “Chapter 5 PRECAUTIONS” when using this
The fastest instruction at 25MHz freguency -+~ 160ns microcomputer.

PIN CONFIGURATION (TOP VIEW)

[40] += P24/ A2/ Dy
[39] =~ P25/As1 /D5
[38] + P26/A22/Dg
~— P27/Az3/D7
[3€] = P3¢/R/W
3]+~ P3,/BHE
[31] «+ P3y/ALE

Vas M37710E4BXXXFP Ves
P7;/AN7/ADtRG o Fl—€
P75/ANg «v — Xout
P75/AN5 — X
P74/ANg «u 78] -— RESET
z;S/A:a - [ v
2/ANz < [7] OE“BYTE
P71/AN; « [éo} ‘ ) |El+ P4y/HOLD
ER=e e == E N EER EREEF
R R R R R R EE R E R E R E R R
| - [ — ) ks
R R I P DR
Sl retiEEEEELEEERg S
SEQEEERE b s tiagd 2
Z gidtztsg
N g SeSEfReS
£ ¥ & =&

Outline 80P6N-A

*: Used in the evaluation chip mode only
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FUNCTIONS OF M37710E4BXXXFP

Parameter Functions
Number of basic instructions o 103
" Instruction execution time 160ns (the fastest instruction at external clock 25MHz frequency)
. PRCM 32K bytes
Memory size
. RAM 1024 bytes
PO~ P2, P4~-P8 8 -bitX 8
input/Cuiput ports
‘ P3 4 -bitx 1
TAO, TA1, TA2, TA3, TA4 16-bitX 5
Multi-function timers -
TBO, TB1, TB2 16-bitX 3

Serial /O

(UART or clock synchronous serial 1/0) X2

A-D converter

10-bitX 1 ( 8 channels)

D-A converter

8 -bitX 2

Waltchdog 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 cannected to a ceramic resonator or quartz crystal resonator)

Supply voltage 5v*10%
Power dissipation 95mwiat external clock 25MHz frequency)
. Input/Qutput voltage 5V
Input/Qutput characteristic
: Cutput current 5mA
Memory expansion Maximum 16M bytes
Operating temperature range —20~85C

Device structure

CMQS 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

Vee, Power supply Supply 5VX10% to Vg and OV to Vss.

Vss

CNVsg ' CNVss input Input This pin controls the processor mode. Connect 1o Vsg for single-chip mode, and to V¢ 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 tor the re-
quired time.

Xin Clock input Input These are /O pins of internal clock generating circuit. Connect a ceramic or quartz crystal resonator be-
tween Xy and Xpur. When an external ¢lock is used, the clock source should be connected to the Xy pin

Xout Clock output Qutput and the Xour pin should be left open.

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

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

AVce Analog supply input Power supply for the A-D cenverler. AVgg is also used for D-A converter. Connect AVpe 10 Ve and AVss to

AVsg ‘ Vs externally.

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

PQy~P0; 1/0 port PO 1/0 In singie-chip mode, port PO becomes an 8-bit 170 port. An 170 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;~Ag}is output in memory expansion mode or microprocessor mode.

P1g~P1; 1/0 port P1 170 In single-chip mode, these pins have the same functions as port PO. When the BYTE pin is set to “L" in
memaory expansion mode of microprocesser mode and external data bus is 16-bit width, high-order data
{D1s~Da)is input or output when E output is “L” and an address (A;s~As) 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 10 tn single-chip mode, these pins have the same fungtions 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{Az;;~Ag)is
output when E output is “H". -

P3¢—~P3; t/O port P3 170 ‘In single-chip mode , these pins have the same functions as port PO. In memory expansion mode orf mic-
roprocessar mode, R/W, BHE, ALE, and HLDA signals are output.

P4y~P4; 11O port P4 [1fe] In single-chip mode, these pins have the same functions as port P0. In memory expansion mode or microp-
rocessof 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, porl P4; can be program-
med for ¢4 output pin divided the clock to Xy pin by 2. In microprecessor mode, P4; always has the func-
tion as ¢, output pin.

P5y~P5; 1/0 port P5 110 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, imer At, timer A2 and timer A3. P5;~ P5g also function as output pins for pulse motor
drive waveform.

P6y~P8; 1O port P6 110 In addition to having the same functions as port PO in single-chip mode, these pins also function as /0
pins for timer A4, external interrupt input INTg, INT; and INT; pins, and input pins for timer B0, timer B1 and
timer B2. P6y also functions as output pin for pulse motor drive waveform.

P7o~P7; 170 port P7 110 In addition to having the same functions as port PO in single-chip mode, these pins also tunction as analog
input ANg~AN; input pins. P7; also has an A-D conversion trigger input function.

P8y~P8; 170 pott P8 110 In addition to having the same functions as port PO in single-chip mode, these pins also function as RxD,

TxD, CLK, CTS/RTS ping for UART 0 and UART 1, and output pins for D-A converter.
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PIN DESCRIPTION (EPROM MODE)

Input/Qutput

Pin Name Functions

Ve, Vss Power supply Supply 5V*10% to Vee and 0V 1o Vgs.

CNVss Vpp input fnput C‘onnect to Vep when programming or verifihg.

BYTE VVpp input Input Con‘m_agt ta Vep when programming or verifing.

RESET Reset input Input Connect to Vgs.

Xin Clock input - input Connect a ceramic resonator between Xy and XouT;

Xour Clock output Outpit

E Enable oulput Output | Keep open.

AVcc, AVss | Analog supply input Connect AV to Ve and AVgg to Vsg,

Vaee Reference voitage input Input Connect to Vas.

PQy~PO; Address input {Ay~A;) Input Port PO funciions as the lower 8 bits address input (Ag~A;).

P1y~P1; Address input (Ag~As) Input Port P19~P17 functions as the higher 8 bits address input (Ag~As). In 256K mode, connect P1; to Vccy.‘

P2y~P2; Data i/0 (Do~D5) [He] Port P2 functicns as the 8 bits data bus {Dg~D;). .

P30~;P33 Input port P3 Input Connect to Vge.

P4y~P4; Input port P4 input Connect to Vgs. -

P&y~ P5; Control signal input Input . P5,* P5, and P5; functions as PGM*, OE and CE input pin respectively.
Connect P53,-P5, and P5; to V. Connedt P5g to Vs in 256K mode and to Vee in 1M mode. Connect P5; to
Vss. ’

P&y~ P66y lnput port P6 Input Connect to Vsg.

P7y~P7; Input port P7 Input Connect to Vgs.

P8y~P8; Input port P8 Input Connect to Vs,

* 1|t is available 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..

Therefare, refer to the section on the M37710M4BXXXFP.

MEMORY

The memory map is shown in Figure 1.

0000006 ’ 000000, .- 000000,
‘ 00007F ¢

000080, ~ Peripheral devices
~

Bank 0,g Internal RAM ~ control registers

1024 bytes ~

OQFFFF 5 ~
01000014 00007F ¢

\ 00047F ¢

Bank 145< ‘ ‘ y Reserved area

\ /" Do nat use)
O1FFFFis N this area.
\ 00087F
v '
\ O0FFD6:e A-D conversion
L ‘ 3 . UART1 transmission
L o+ \ = - / UART1 receive
. ' / UARTO transmission
\008000.5 : / UARTO receive
. Timer B2
\ ) / Timer Bt
\ / Timer BD
/ Timer A4
FEQ000:s \ / Timer A3
Timer A2
Bank FE,g \ Internal PROM / Timer A1

\ 32K bytes / Timer AQ

FEFFFFis | \ / INT,

|
FFO000I | \ / NT,

’ Watchdog timer
Bank FFyg 00FFDB,s [ 0BC

- \ BRK instruction
{ _ - ) Zero divide
FFFFEF . OOFFFFy Q0FFFEws RESET

interrupt vector table

Fig. 1 Memory map
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EPROM MODE ~ the built-in PROM can be written to or read from using
The M37710E4BXXXFP features an EPROM mode in addi- these pins in the same way as with the M5M27C256K or. .
tion to its ‘normal modes. When the RESET signal level is M5M27C101K. _
“L", the chip automatically enters the EPROM mode. Table This chip does not have Device Identifier Mode, so that set
1 list the correspondence between pins and Figure 2 the corresponding program algorithm. The program area
shows the pin connections in the EPROM mode. should specify address 0000,~ 7FFF;s in 256K mode, and
There are two EPROM modes. One is the 256K mode for address 18000,¢~1FFFF.g in 1M mode.

the EPROM that is equivalent to the M5M27C256K, and the Connect the clock which is either ceramic resonator or ex-
other is the TM mode for the EPROM that is equivalent to ternal clock to X,y pin and Xgy pin.

the MBM27C101K. 256K mode is selected when port P5; is For one time PROM version, 256K mode should be recom-
set to “L" level, and 1M mode is selected when it is setto  mended to write more deeply.

“H” level. : For EPROM version (with window), 1M mode should be re-
When in the EPROM mode, ports PO, P1, P2, P5,, P5,, P5,, commended because EPROM version is repeated to write
CNVgs and BYTE are used for the EPROM {equivalent to and erase. 1M mode is faster than 256K mode far writing.
the MSM27C256K or M5M27C101K). When in this mode,

23 2Z
€8 =2
20 220
sk I35
= 52
(="t 4]
w3 } (3
‘ * o i r-./\ N . i i
PPEREEEREQE222 2535
2 e fw o
AN - - PR
3 £ 5 : SEL2R8S883'8
G e P TP P L ST dssadd
% B R - ¥ 0 B S B A h F b B RO = Nw
R R P
IR R R R R
lElE =R RIRE]R [ EEE E EE EEE R ERE
P83/ TxDyg = [c5] [f]~> P24/ Ago/Dy ——(00)
P83/FixDg - [] 3]« P25/A31/Ds ——(Dg)
- P81/CLKg {38+ P2/ AzpDs ———(g)
- P8y/CTSy/RTS0/DAg ++ ] [+ P2r/2y/D; ——— (o)
G Vee [36] <~ P3y/A/W —————3
L Ave ~ P3,/BHE
Virer — 53] — P3/ALE 3
AVss ~ P33/HLDA ]
Vs M37710E4BXXXFP Vs: L
t——— P77/ANz/AD7aa « [1] ~E
$——— P7g/ANg —Xour —OQ .
P75/AN; «= ~— Xy —C
P74/AN; o |#] — RESET ——8——¢
P73/AN3 ++ [8] CNVSS .
P72/AN; < [79] (6] — BYTE -
P7y/ANy = [50] [#)~> P4p/HOLD ———¢
| | T 0 | S 1 O | S 6 S D S 6 D B R |G R S 6
IR R R R R E R R E R E R R
£ I T XM LD ZE N O DN = OR D8 D
EEELLC R M
50 s EFE 2E2ZEZE F
g £ 3% 35 25 3 3
Z|EEEE =S
5| 58555
E I A A O
88
S J
w ¥ x x
2& 8= c¢cw o
=8 == =8 =2
%g %2 3P (2o
> 5¢ Fy gg
22 i i3 %
wE gz §= 8=
. * . Connect to ceramic oscillation circuit.
QOutline 80PEN-A > It is used in the EPROM mode.

“Fig. 2" 'Pin connection in EPROM mode
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Table 1. Pin function in'EPROM mode

M37710E4BXXXFP | MEM27C266K | M5M27C101K
Vee Vee Vee
Vee CNVss, BYTE Vep
Vss Vss Vss
| Address input | Ports PO, P1* Ag~Aqa Ag~Bs
Data I/0 Port P2 "Do~D>
CE P5, CE
OE P5, OE
PGM P5,* — | PGM

* . In 256K mode,

connect P1; and P5, ta Ve,
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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 (A;~A;5) to be read, and the
data will be output to the I/O pins Dy~ D;. The data 1/0
pins will be flcating 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 Ay~ A,s, and the data to
be written is input to pins Dp~D;. Set the PGM pin to a “L”

Wntmg operation

To program the M37710E4BXXXFP, first set VCC—GV 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.
Flnally. when all addresses have been writien, read wrth
VCC—VPP—5V(Or Voc=Vep=>5. SV)

level to being writing. Table 2, 1/0 signal in each mode
Pin | —— N P
EraSing Mode CE OE |PGM | Vpp | Veo Data 1/0
To erase data on this chip, use an uitraviolet light source Read-out Vie | Vie % 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 Vin | X X | 5¥ | 5V | Floating
Programming| V,_ Vin V. [12.5V] 6V Input
programming| \ | vi | v l12.5v] 6v | output
Verify
Program Disable| Vip | Vin | Vin |12.5V| 6V Floating
Note 1 ! An Xindicates either V,_ or V..
Program operation (equivalent to the M5M27C101K)
AC ELECTRICAL CHARACTERISTICS (Ta=2535T, Voc=6V=E0, 25V, Vep=12.510. 3V, unless otherwise noted)
) Limits ) .
Symbot Parameter Test conditions - Unit
Min. Typ. Max.
tas Address setup time S22 H“S
toes OE setup lime 2 P71
tps Data setup time 2 “Ss
tan Address hold time 0 S
ton Data hold time 2 713
tore Cutput enable to output float delay 0 130 ns
tves Voo setup time 2 15
tves Vpe setup time 2. “©s
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 HS
toe Data valid from OE 150 ns
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AC waveforms

PROGRAM VERIFY
Vin
ADDRESS
v
w tAH
Vin/Vor - - Y
DATA DATA SET p———— pATA OUTPUT VALID [—
| S
Vu/Var / |/
ton tord
p—
Vep
Vep
Vee
Voet1
VCC
Vee
o VIH
CE
VIL
. fces
vIH \ 4
PGM \ V toes  |toe
\’ ] s
i
‘PW .
VIH ‘
. 4
BE topw P
Vi
Test conditions for A.C. characteristics
] . Input voltage : V, =045V, V,,,=2.4V
Programming algorithm flow chart / i w

Input rise and fall times (10%~90%) ' <20ns
Reference voltage at timing measurement : Input, Output

START “L'=08V, “H'=2V

{{ ADDR=FIRST LOCATION )

DEVICE
FAILED

PROGRAM PULSE OF
0.2Xms DURATION

( VCC=VPP=*5.QV . )

VERIFY

ALL BYTE
PASS
[ DEviCE passeD | © *A5Y < Vee=Vpp< 55V

| DEVICE
FAILED
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(20 256K mode (equivalent to the M5M27C256K)

Reading o

To read the EPROM, set the CE and OE pins to a “L" level.
Input the address of the data (Ay~A,,) 10 be read, and the
data will be output to the 1/O pins Dy~ D;. The data I/O
pins will be floating when either the CE or OE pins are in
the “H" state.

Writing _ o

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 Ag~ A4, and the data to be written is input to pins Dy
~Dy5. Set the CE pin to a “L” level to being writing.

PROM VERSION of M37710M4BXXXFP

Writing operation

To program the M37710E4BXXXFP, first set V=86V, Vpp=
12.5V, and set the address to “0”. Apply a 1ms 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
(3X 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
Vcc=Vpp=5V(0[ 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 2637 Angstrom wave length. The minimum radiation Pint — 1| .
power necessary for erasing is 15 W-s/cm®. Mode CE OE Ver | Ve Data I0
: Read-out Vi Vio 5V 5V Qutput
Output ViL Via 5V 5V Floating
Disable Vin X 5V 5V Floating
Programming| V) Vin 12.5V 6V Input
Pro?rammlng Vi | VM 128V | 6V Output
Verify .
Program Disablel Viy | V4 [12.5v | 6V Floating
Note 1 . An X indicates either V, or V.
Program operation (equivalent to the M5M27C256K) -
AC ELECTRICAL CHARACTERISTICS (Ta=25+5C, Vcc=6V+0. 25V, Vpp=12,.510. 3V, unless otherwise noted)
Symbd Parameter Test conditions Limits Unit
Min. Typ. Max.
tas Address setup time 2 HS
toes OE setup fime 2 MS
tos " | Data setup time 2 us
tan Address hoid time 0 S
ton Data hold time 2 MS
torp Qutput enable to output fioat delay 0 130 ns
tves 1 Vee setup time 2 s
typs Vep setup time 2 S
tepw CE initial program pulse width 0,95 1 1.05 ms
torw CE over program pulse width 2.85 78.75 ms
toe Data valid from OE ‘ 150 ns
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AC waveforms

PROGRAM VERIFY
Vin
ADDRESS
VIL t
AH
Yo/ Vor R ' DATA OUTPUT
DATA DATA SET }-—-{ VALID
Vi/VoL / N
'DH ‘DFP
Vee
Vep
Vee
VCC+1
Vee
Veo
Vin
. N 4
CE \ / toes toe
) Vo N/ e
tepw
Vin
OE torw ’ /
ViL e/

Programming algorithm flow chart

START

(' ADDR=FIRST LOCATION )

DEVICE
FAILED

NO :
=~ PROGRAM/VERIFY
ONE BYTE

PASS
FROGRAM PULSE
OF 3Xms DURATION

LAST ADDR ?
YES

( Vec=Ver="'50v )

VERIFY
~<_ALL BYTE
PASS
| oevicerassep | . Y45V Ve =Vpp< 5.5V

(' INCREMENT ADDR

DEVICE
FAILED
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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 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)

U

Verify test with PROM writer

-
: Function check in target device :
e e -

Caution : Never expose to 150 C exceeding 100 hours.

ADDRESSING MODES

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

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

DATA REQUIRED FOR PROM ORDERING
Please send the following data for writing to PROM.

(1) M377T10E4BXXXFP writing to PROM order confirmation

form _
{2) 80PBN mark specitication form
(3) ROM data (EPROM 3 sets)
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ABSOLUTE MAXIMUM RATINGS

Symbol Parameter . Conditions Ratings Unit

Voo Supply voltage . - —0.3~7 \

AVcc Analog suppiy voltage —0.3~7 \4

\ Input voltage RESET, CNVss, BYTE —0.3~12(Note 1) v
Input voitage POy~ PO;, P15~P1;, P2g~P2;, P3~P3;,

v, Pdy~Pd;, P5g~P57, P~ PBy, PTg~P77, . —0.3~Vc+0.3 v

P8y~ P87, VRer, Xin
Output vollage P0Os~PO0;, P1o~P1;, P2g~ P27, P3;~P3;,

Vo Pdy~P4;, P5¢~P5;, P6g~ P67, P7g~P77, —0.3~Vce+0.3 AY;
P8y~P8;, Xour, E ’

Pqa Power dissipation Ta=25C 300 mwW

Topr Operating temperature —20~85 ‘C

Tstg Storage temperature —40~150 - C

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

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

‘ Limits _
Symbol ) Parameter . Unit
Min. Typ. Max. .
Veo Supply voltage 4.5 5.0 5.5 \
AVicc Analog supp]y voltage Vee \'
Vss Supply voltage 0 RY
AVgg Ahalog supply voltage 0 \'
High-level input voltage POg~P0;, P3y~P3;, Pdp~Pd;,
P5o~P57, PBy~F67, P7y~PT73,
Vin P&Z~Ps:. xmo. WLT, ?:st;, 0.8Veo Vee v
BYTE
Vi High-level input voltage Plg~Pt;, P2y~P2; 0.8Veo Voo v

(in single-chip mode)

High-level input voltage P1g~P1;, P2y~P2;
Vin (in memary expansion mode and |0. 5Vcc Vee v
’ microprocessor mode)

Low-level input voltage POy~P0;, P3p~P3;, P4g~P4;,
PS5y~ P5;, Py~ P6;, P7g~P77,

v A 0 0.2v, v
"+ P8o~P8;, X, RESET, CNVes, : co .
BYTE
Low-ievel input voltage P1y~P14, P2y~P2
V”_ P g [} 7 0 7 0 0. ZVCC v

(in single-chip mode)

Low-level input voltage P1g~P1;, P2p~P2;
VL {in memory expansion mode and 0 0.16Vee| V
microprocessor mode)

High-level peak output current POg~P0;, P1o~P1;, P2g~P2,,
lon(peak? P3g~P3;, Pdg~P4;, PSg~ P57, —10 mA

P6y~P6;, F7o~P77, PBy~P87
High-level average output current POp~P07, P1g~P17, PZg~P2;,
loniavg} ’ P3p~ P33, Pdo~Pd;z, PSg~P5;, —5 mA

Py~ PBy, PTg~PT;, Py~ P8;
Low-level peak output current POo~P07, P1g~P1;, P24~P2;,
loL(peak) P3o~P3;, Pag~P4;, PSy~P5y, 10 mA

PBo~P6y, P7y~PT;, Pay~P8;
Low-level average output current POg~P0;, P1g~P17, P2p~P2s,
lowcavg) . P3p~P3a, Pdg~P47, P5o~P5;, ' 5 mA
¢ PBy~Pby, PTq~PTy, PBy~Pl;
(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.cpeak: for ports PO, P1, P2, P3, and P8 must be 80maA or less, .
the sum of lonipeaks for ports PO, P1, P2, P3, and P8 must be 80mA or less,
the sum of o (pealo for ports P4, P5, P8, and P7 must be 80mA or less, and
the sum of lgu(peato for ports P4, P5, P6, and P7 must be 80mA or less.
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ELECTRICAL CHARACTERISTlcs (Veo=bV, Vss=0V, Ta=25°C, 1{X;y)=25MHz, unless otherwise roted)

. n Limits
Symbol Parameter Test conditions . Unit
Min. Typ. Max.
High-level output voitage POp~PO0;, P1p~P17, P2p~P2;,
P30, P31, P33, P4o"'P47,
A" | loy=—10mA
oH P5o~P5y, P8y~~P6;, P7o~P7;, | " 3 v
P80~P87
High-leve! output voltage P0Og~P0;, P1g~P17, P2o~P2;,
A lon=—400uA 4.
o P3y, P3,, P3; o # 7 v
N lop=—10mA 3.1
Von High-level output voltage P3; v
|0H=_400#A 4.8
— low=—10mA N
Von High-level output voltage E oH 3.4 v
|0H=_400,UA 4.8
Low-level output vollage POy~PQ;, P1y~P17, P2y~P2,,
P3p, P3,, P33, P4y—~P4;,
A lor=10mA
ot PSg~ P57, P6g~P6s, PTg~P7;, | O O 2 v
P80~P87
Low-level output voltage POp~P07, P1g~P17, P2g~P2;, .
\'/ loL=2mA .
VoL P3y, P3,, P3 oL =2m, 0. 45 v
loL.=10mA 1.9
V, Low-level output voltage P3
oL P 9 2 loL=2mA 0.43 v
— |0L=10mA 1.6
VoL Low-level output voltage E v
I0L=2mA 0.4
Hysteresis HOLD, RDY, TAQ~TAdy, TBOy~TB2 )y
Vit Vo Ui o et Bl 0.4 1
INTg~INT5, ADtrg, CTSp, CTS, CLKg, CLK,
Vr+—Vy— | Hysteresis RESET 0,2 0.5 \
Vr+—Vy— | Hysteresis Xn ) 0.1 0.3 |- Vv
High-levei input current POg~PQ;, P1o~P1;, P2o~P2;,
. P3o~ P33, P4D‘*’ P47, P50~P57,
1 Vi=5V
H PGy~ PG;, Py~ P7;, P8g—~P8y, ! 3 #A
Xiv. RESET, CNVgs, BYTE
Low-leve! input current PO;~P0z, P1g~P1;, P24~P2;,
PSQ""PGJ, P40~P47, PSQ"-‘PST.
: Vi=0v -
he Po~ P67, P7y~P72, P8y~P8;. ! 5 uA
) Xin, RESET, CNV3g, BYTE
Veam RAM hold voltage When clock is stopped. 2 v
1(Xin)=25MHz,
. _ (Xw) z 19 38 mA
In single-chip mode | square waveform
utput only pin i =95%
loe Power supply current outp Y pi ls' Ta=25"C when clock 1
open and other pins | js stopped.
are Vss during reset. | 7,=g5C when clock A
. 20
is stopped.
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A-D CONVERTER CHARACTERISTlCS (Vee=AVoe=bV, Ves=AVss=0V, Ta=25C, t(Xn,) =25MHz, unless otherwisre noted)

. Limits
Symbol Parameter Test conditions - Unit
Min. Typ. Max,

— Resolution Vrer=Vec i0 Bits

— | Absolute accuracy Veer=Vec +3 LSB
Riapper | Ladder resistance - _ Vaer=Voo 3] 20 k{1
tcony Conversion time ‘ ] 9. 44 “5
VRer Reference voltage 2 Vee Vi
Via Analog input voltage 4 0 Vrer v,

D-A CONVERTER CHARACTERISTICS (veo=5V, Vgg=AVge=0V, Ta=25C, {(X;y) =25MHz, unless otherwise noted)

- Limits
Symbol Parameter Test conditions - Unit
Min. Typ. Max.

- Resoalution 8 Bits

— Absalute accuracy 1.0 %
tsu Set time . 3 MS
Ro Qutput resistance , 1 2.5 4 kQ
fvREF 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.
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TIMING REQUIREMENTS (Vco=5V£10%, Vss=0V, Ta=25C, f(Xu)=25MHz, unless otherwise noted)
External clock input

Symbdl Parameter Lirnits Unit
) Min. Max.
tc External clock input cycle time 40 ns
bwiH) External clock input high-level pulse width 15 ns
fw( L) 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
tsucpop—e) | Port PO input setup time 60 ns
tsupin—g) | Port P1 input setup time 60 ‘ns
tsuipeo—e) | Port P2 input setup time 60 ns
tsuipao—e) | Port P3 input setup time 60 ns
tsu(rP4D—E) Port P4 input setup time 80 ns
tsuipso—e) Port P5 input setup time 60 ns
tsu(rep—e) | Port P8 input setup time 60 ns
tsutprp—e; | Port P7 input setup time 60 ns
tsutpsp—e) | Port P8 input setup time 60 ns
thi(e—roo) Port PO input hold time 0 ns
th(e—r1D) Port P1 input hold time 0 ns
thie—pr20) Port'P2 input hold time 0 ns
th(e—pan) Part P3 input hold time 0 ns
th(e—pap) Port P4 input hotd time 0 ns
th(e—psn) Port P5 input hold time 0 ns
th(e—psp) Port P6 input hold time 0 ns
thie—e7D) Port P7 input hold time 0 ns
th(e—P8D) Port P8 input hold time 0 ns
Memory expansion mode and microprocessor mode
Limits
Symbol Parameter Unit
Min. Max.
tsu(piD~-E) Port P1 input setup time 30 ns
tsu(pep—e; | Port P2 input setup time 30 ns
tsucrov—g ) | RDY input setup time 55 ‘ ns
tgurHOLDA¢1) HOLD input setup time 55 ns
thie—_e1o) Port P1 input hold time 0 ns
thie—r2p) Port P2 input hold time 0 ns
this,—rov) | RADY input hold time 0 ns
th(s,—HoLp} | POLD input hold time 0 ns
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Timer A input (Count input in event counter modse)

Limits
Symbol . Parameter - Unit
Min. Max.
to(Ta) TAin input cycle time 80 ns
twi(TAr) TAij input high-level pulse width 40 ns
twiraL) TAijy input low-ievel pulse width 40 ns
" Timer A input (Gating input in timer mode)
Limits
Symbol Parameter - Unit
Min. Max.
teira) TAip input cycle time 320 ns
tw(Tam) TAin input high-level pulse width 160 ns
tweTAL) TAip input low-level pulse width 160 ns
Timer A input (External trigger input in one-shot pulse mode)
Limits
Symbol Parameter Unit
Min. Max.
tciTa) TAi input cycle time 160 ns
Y TAH) TAiw input high-level pulse width 80 ns
twiTAL) TAlw input low-level pulse width 80 ons
Timer A input {External trigger input in pulse width modulation-mods)
Limits
Symbaol Parameter Unit
) Min. Max.
twiTAH) TAip input high-level putse width 80 ns
tw(TAL) TAiy input low-level pulse width 80 ns
Timer A input (Up-down input in event counter mode)
Limits
Symbol Parameter Unit
) Min. Max.
tciup) TAigyr Input cycle time 2000 ns
W (UPH) TAigur input high-level pulse width 1000 ns
twiueL) TAigyt input low-level pulse width 1000 ns
tsutup-Tyy TAiour input setup time 400 ns
thirw-ue) TAigyr input hiold time 400 ' ns
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Timer B input (Gount input in event counter mode)

Symbol Parameter - Limits Unit
Min. Max.
tcere) TBiw input cycle time (one edge count) 80 ‘ ns
bwiteH) TBiy, input high-level pulse width (one edge count) 40 | ns
twiTeL) TBin Input low-level pulse width (one edge count) 40 ns
tecre) TBi input cycle time {both edges count) 160 s
" twiTer) TBiy input high-level pulse width (both edges count) 80 ’ ns
twiTeL) TBin input low-level puise width {both edges count) 80 ns
Timer B input (Pulse period measurement mode)
Symbol Parameter Lirnits Unit
- Min. Max.
teore) TBi input cycle time 320 ns
twitar) TBiy input high-level pulse width 160 " ns
twiTeL) TBin input low-leve! pulse width 160 ns
Timer B input (Pulse width measurement mode)
Symbol Parameter Limits Unit
. Min. Max.
tecra) TBin input cycle time 320 ns
twiren) TBiw input high-level pulse width 160 ns
twiTeL) TBiw input low-level pulse width ‘180 ns
A-D trigger input
Symbol Parameter Limits Unit
Min, Max.
tecan AD1ra input cycle time (minimum allowable trigger) 1000 ns
twiaoL) ADqrg input low-level pulse width 125 ns
Serial /O
Symbol Parameter Limits Unit
Min. Max.
toiok) GLK; input cycle time 200 ns
twickm) CLK; input high-level pulse width 100 ns
twick) CLK; input low-level pulse width 100 ns
tdic—a) TxD; output delay time 80 ns
thic—a) TxDj hold time a ns
tsuip—c) RxDj input setup time 30 ns
thic—o) RxDj input hold time 90 ns
External interrupt INT; input
Symbol Parameter Limits Unit
Min. Max.
tw(INH) INT; input high-level pulse width 250 ns
twiing) INT; input low-level pulse width 250 ns
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SWITCHING CHARACTERISTIC'S (Voo=5V+10%, Ves=0V, Ta=257C, (X} =25MHz, uniess otherwise noted)

Single-chip mode

Symbo! Parametet Test conditions - Limits Unit
Min. Max. -
tdie—roa) Port PO data output delay time 80 ns
td(e—p10) Port P1 data output delay time 80 ns
tde—rza) Port P2 data output delay time 80 ns
tde—rac) Port P3 data output delay time 80 ns
td(e—raq) Port P4 data output delay time Fig. 3 80 ns
td(e—esq) Port P5 data output delay time 80 ns
tde—pea) | Port P6 data output delay time 80 ns
tdie—p7ra) Port P7 data output delay time 80 ns
tdie—paq) Port P8 data outpu delay time 80 ns
Memory expansion mode and microprocessor mode (when wait bit ="1")

Symbol Parameter Test conditions Limits Unit

. . Min: Max.
td(roa—E) Port PO address output delay time 12 ns
tdie—r10) Port P1 data output delay time (BYTE="L") 45 ns
tpxzie—p1z) | Port P1 floating start delay time (BYTE="L") 5 ns
tdip1a—e) Port P1 address output delay time 12 ns
td(ria—aLe) | Port P1 address output delay time 5 ns
tdie—p2a) Port P2 data output delay time 45 ns
tpxz(e—p2z) | Port P2 floaling start delay time 5 ns
td(pea—e) Port P2 address output delay time 12 ns
tdipea_are) | Port P2 address output delay time 5 ns
td(¢,—HLDA} HLDA autput delay time 50 ns
ta(ALE—E) ALE output delay time 4 ns
twiaLE) ALE pulse width 22 ns
td{BHE—E} B_I-E output delay time Fig. 3 20 ns
tdirR/w—g) R/W output delay time 20 ns
tdie—s ) #1 output delay time Y 18 ns
thie—roa) Port PO address hold time 25 ns
thiaLe—p1a) | Port P1 address hold time (BYTE="L"} 9 ns
thie—e1q) - | Port P1 data hoid time (BYTE="L") 25 ns
tpzX(ep1z) | Port P1 tloating release delay time (BYTE="L") 25 ns
thie—p1a) Port P1 addrass hold time (BYTE="H") 25 ns
th(aLe—p2a) | Port P2 address hold time - 9 ns
thie—p2a) Port P2 data hold time 25 ns
tpzX(e—raz) | Port P2 fioating release detay time 25 ns
th(e—sne) | BHE hold time 18 ns
thce—raw) | R/W hold time 18 ns
twieL) E pulse width 50 ns

N
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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.

tdtroa—e) Port PO address output delay time : 12 ns’
td(e—p1a) Port P1 data output delay time (BYTE="L") ‘ 45 ns
tpXZ(e—pyz) | Port P1 floating start delay time {BYTE="L") 5 ns
tdipra—g) Port P1 address output delay time } . 12 ns
td(pia—are) | Port P1 address cutput delay time - ' 5 ns
td(e—p2q) .| Port P2 data output delay time ' : 45 ns
tpxz(e_.p2z) | Port P2 floating start delay time . 5 ns
td(r2a—e) Port P2 address output delay time : 12 ns
td(pza—aLe) | Port P2 address output delay time - 5 ] ns
td(s,—nLoa) | HLDA output delay time 50 ns
tdiaLe—g) 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—s ¢ autput delay time Q 18 ns
th(e—poa) Port PO address hold time ' 25 ns
thiaLe—p1a) | Port P1 address hold time (BYTE="L"} 9 ns
thie—r1a) Port P1 data hold time (BYTE="L") - 25 . ns
tpzX(e_pP1z) Part P1 ficating release delay time {BYTE="L") ‘ 25 - ns
the—p1a) Port P1 address hold time (BYTE="H"} ) 25 ns
thcaLe—p2a) | Port P2 address hold time : 9 ns
thie—rac) Port P2 data hold time : ‘ 25 ns
tpzx(e_p2z) | Port P2 floating release delay time 25 ns
th(e—sHEe) BHE hold time ) 18 ns
the—mw) | R/W hoid time ‘ . 18 ns
tw(eL) E pulse 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.
td(roa—g) Port PO address output delay time 92 ns
tdie—piqQ) Port P1 dala output delay time {BYTE="L") 45 ns
tpxz(e_p1z) | Port P1 floating start delay time (BYTE="L") 5 ns
tdipra—g) Port P1 address output delay time 92 ns
td(pia—aLe) | Port P1 address output delay time 70 ns
tdie—p2a) Port P2 data autput delay time 45 ns
tpxz(e_p2z) | Part P2 floating start delay time 5 ns
tg(p2a—E) Part P2 address output delay time 92 ns
td(pea—aLe) | Port P2 address output delay time 70 ns
td(4,—HLDA) | HLOA output delay time 50 ns
td(ALE—E) ALE output delay time 15 ns
twiaLE) ALE pulse width ~ 62 ns
tdieHe—g) E?E output delay time- . Fig. 3 100 ns
td(rsw_E} R/W output delay time 100 ns
tdie—s ) ¢4 output delay time ] 18 ns
thie—poa) Port PO address haold time 25 ns
thiaLe—p1a) | Port P1 address hold time (BYTE="L") 20 ns
thie—r1a) Port P1 data hold time (BYTE="L"} 25 ns
tpzx(e—p12z) | Port P1 floating release delay time (BYTE="L") 25 ns
thie_pia) Port P1 address hold time (BYTE="H") 25 ns
thiaLe—pza) | Port P2 address hold time 20 ns
th{e—p2a) Port P2 data hold time 25 ns
tpzx(e_p2z) | Port P2 floating release delay time 25 ns
thie—ame; | BHE hold time 18 ns
thie—rw) R/W haid time 18 ns
twieL) E pulse width 130 " ns
PO o
P1
P2 — 100pF
P3 -1
P4
P5 i
P&
P7
P8
#4
E

Fig. 3 Testing circuit for ports

P0~ PB, ¢ 1
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TIMING DIAGRAM t 4
Single-chip mode ’

twio

1 Xin)

he—>  tdte—poo)
Port PO output X

tsuiroD—€)

Port PO input ) $ thie—roo)

re—= td(e-p10)

Port P1 output

tsucrio—e)

"Port P1 input ‘ ' :j\ thie-e0

le—a! tdie—e20)

Port P2 output

tsu(p20—k)

F’grt P2 input » 3\ thie—r20)

le—= td(e—paq)

Port P3 output : y

|
. tsutpao—g)
Port P3 input : - . * thie—pao)

fe—>] tdte—peq)

Port P4 output

tsutreo—e:
Port P4 input 3\ thie~-pap;

he—> tgre—pse)

Port P5 output

tsuipso-kg)
Port P5 input / :}\ thie—rso)
== tdie—-rea)
Port P6 output : )<
tsyirso—€)
Port P6 input 1 thie~peo)
= tde—rra)
Port P7 output x
tsutrro—e)
Port P7 input ‘ A thie—r7)
= td(e—psa)

Port P8 output

tsuiren—E) t z__q
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tcira)
twiran)
F—t—ﬂ :
TAiy input / ) -
: twitaL) '
I I
tciue
tw(upH)
TAiour nput / \
twiupL)
TAigyr input - 4
(Up-cown input)

In Event counter mode

TAi 1nput

{When count by falling) : Atnery- ue [tsucur-ri X
E— —_— /
{When count by rising) \__/

tere)
twiren:
TBhy input / '
twirel) ’
} .
tecan)
twiaoL
AD+gg input \ \ /
teier)
twickm)

CLK
' N N, A
twickl)
’ : thic—a}

TxDj X
' -

tgic-a)

. . | tsuto-o) thic-o
) N
RxD; \

twun)

W‘, input ) . .

fwlinm)
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VARNVARNVAL
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> \._/_\_/_\_/-_—\_/_\
_ C T
E ' /
L
ROY input /
tsutrov—gy)|  this—roYV)

{When wait bit = “0")

VAN NVAL

[
B m————— —— - ——————— — —"———— -
L
RDY input /
tsutrov—e)|  thisi—rom

(Wh_en wait bit = *1" or “0" in common)

N\ |

this,—roLp)

s _/—\\_/
tsu(HoLD=—¢,)
e —
HOLD input
td(e,—HLOA)
—

HLDA output

tdit s —HLDA)

Test conditions

Voo = 5V£10% ‘

* Input timing voltage @ V. = 1.0V, vy, =4.0v

* Output timing voltage : Vo, = 0. 8V, Vou = 2.0V
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Memory expansion mode and microprocessor mode (When wait bit="1")

1(X)

#

Port PO output
( AQ""’Ay)

Port P1 output

(A3~A|5/D5"‘D|5)

(BYTE="L"}

Port P1 output
(Ag~As)
(BYTE="H")

Port P1 input

Port P2 output

{Avs~Az/Dg~D;)

Port P2 input

Port P3, autput
(ALE)

Port P3, output
(BHE)

Port P3; output
(R/W)

twie) twin)

4\

tdie—sy) —
fwiEL)
tdipoa—g)
thie—poa)
-
X » Address \ Address

thiace -pP1alft thie-r1a) tpxzie-piz lpzx.e-F12)

Address Data Address | #————— -+ - Address
tapra—ael | [5 Idie—P10)

tdiria—g)
thie—p1a) .
I~ .
X Address Y Address
tsutmp—g: thie—rip!
thiaLE=P2a) ._,‘ thie-rz20 tpxzie—p2z) tpzxie—p2z)
Address X Data Address | B — —— — — —t L Address
- t _
. (Y SU(P20—E) |
tdieza—ae) || tdie—r2e) n.€-r20:
twiaLe) .
— tdiae-e -
tdiane—£ Lesd thie—aue:
1 the ;
X X
z

thie-rw;

Test conditions
‘ Vcc=5Vi|0%
» Output timing voltage : Vo, =0. 8V, Von=2.0V

- Ports P1, P2 input  : Vi =0.8V, ¥;y=2.5V



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)

tc
(X
’ (WAVAVAWAW
T >
- twieL) ‘die—n)
E /
thie-poa) |es) tatpoa—e)
Port PO output- x X
(Ag~Ar) Address x Address
thiaLE-P1A) t‘ thie—-e 100 [ tpxzce—p1z) tpzx(e-piz)
Port P1 output }
(Ag~A,5/Dg~Dis) Address Data - Address, Address -
(BYTE="L") , /|
tee—m=i td(E—P10) :
tg (Pra—aLe)
t - =2y t _
Port P1 output h(e-#1a) P d(P1A—E)
(Aa~Ays) X Address Address X
(BYTE="H") -
' ' tsucpio—e) thie-rio}
Port P1 input
thiaLE—Pza) |« thie—r 20 toxzie—rez) pzxie—pzz)
Port P2 output j 4 / "
(Aje~Agza/Do~D7) Address X Data Cddr BSS A\ Address
tsuip20—E)
_ tdirza g thte-r20)
tdipza—aLEl | | 1die—Pe)
Port P2 input
tW(AII.E)
re—tQ(aLE-E)
Port P3; output .
(ALE)
tdiene-p)
re> thie- ane)
Port P3, output )7 \
(BHE) : y - X
tdirw—£)
thie— rowo

POrt_PSo output
(Rrw)

Test conditions

* Vee=5Vt10%

« Qutput timing voltage * Vo, =0. 8V, Vou=2. 0V
+ Ports P1, P2 input V=0, 8V, V|y=2.5V



MITSUBISHI MICROCOMPUTERS

M37710E4BXXXFP
M37710E4BFS

PROM VERSION of M37710M4BXXXFP

Memory expansionr mode and microprocessor mode

{wWhen wait bit = “0”, wait selection bit = “0”, and external memory area is accessed)

H(Xiw)

&

mi

Port PO output
(Ag~Az}

Port Pt output
{(Ag~As5/Dg~Dis)
(BYTE="L")

Port P1 output
(Ag~Ays)
(BYTE="H")

Port P1 input

Port P2 output
(A1g~Az3/Dg~D7)

Port P2 input

Port P3z output
(ALE)

Port P3, output

(BHE)

Port_PSD output
(R/W)

\WAWAWAWAS

AYAVAVAVAWAV

tdie—e) | e tdce—¢)
WiEL
7
N/
tdiroa—g)
thie—roa) ‘_’I
X Address X Address X
thiaLe~p1a) ='|J ) ‘_)l thie—F1Q) tpxzte—piz) tgzx(e—mz)
y
)(\ Address X Data Address | p==—r———— = Address
; I tdie-miar
d(PIA—ALE) tdipra—e)
th(e—-p14) "’I
X Address X Address X
tsu(p1o—E) thie—piD)
‘h(AILE~P2A) =l' | *-’1 thie—pzq) tpxz (e—paz) tpzx (e-paz)
XAddress X -Data X Address _————— Address
[ | =
! } dte-ro) I'——'—*'-'td(PZA &l tsutpen—e) thee-pzp)
tdip2a—aLe)
tweace)
'F:\‘ /_T*“ tdiae—£:
t -
d{eHE~E) L thie—ner

K

td(rw—g)

Test conditions
- VcC=5Vi 1 0%

+ Qutput timing voltage ° Vg =0, 8V, Vou=2.0V

- Ports P1, P2 input

LV =0.8V, viy=2.5V

‘—}“’\(E—RIW)



MITSUBISHI MEMORY CARD

FLASH MEMORY CARDS

8/16-bit Data Bus [ MF84M1-GIEATX X

Flash Memory Card

Connector Type

Two-piece 68-pin

Z

DESCRIPTION

The MF84M1-GIEATXX is a flash memory card
which uses sixteen two- megabit flash electrically
erasable and programmable read only memory

IC’s,

FEATURES APPLICATIONS

w68 pin JEIDA/PCMCIA = Note book computers ® Printers
m 8 /16 controllable data bus width m Industrical machines

m Buffered interface

B TTL interface level

m Program/erase operation by software command
control

s Program/erase voltage 12V

w 10, 000 program/erase cycles

® Write protect switch

PRODUCT LIST

ltem Memory Dsata bus Access time Connector Number of Qutline
Type nhame capacity width (bits} (ns) type pins drawing

MF84M1-G1 EATXX 4 MB 8/16 250 Two-piece 63 68P-002




MITSUBISHI MEMORY CARD

FLASH MEMORY CARDS

PIN ASSIGNMENT

Pin Symbol Function Pin Symbol Function
No. Ne.

1 GND Ground 35 GND Ground

2 D3 3 (CD1 Cerd detect 1

3 D4 37 D11

4 D5 Data |I/0 38 | Dtz

5 D6 39 | Di3 Data I/0

6 D7 40 | D14

7 |CEi Card enable 1 41 | D15

3 | Al0 Address input 42 |CE2 Ceard sneble 2

» |OE Output enable 43 | NC

10 At 44 NC No connection

11 A9 45 NC

12 A8 Address input 46 AT

13 | A13 41 | A18

14 | Ald 43 | A19 Address input

15 | WE Write enable 49 | A20

16 | NC No connection 50 | A21

17 Vee Power supply voltage 51 Vce Power supply voitage
18 Vpp i Programming supply voltage 1 52 Vpp2 Programming supply voltage Z
19 { Al6 53 | NC

20 AlS 54 NC

21 Al2 55 NC

:g 2; g?{ :g No connection

24 |AS Address input 58 NC

25 (A4 59 | NC

26 | A3 60, | NC

21 | A2 61 |REG Attribute memory select
28 | Al 62 BvVD2 Battery voltage detect 2
29 |AD 63 BvD1 Battery voltage detect 1
30 (Do 64 |DS§

31 D1 Data }/D 65 |D9 Data i/0

32 |D2 66 | D10

3 |wWp Write protect 67 |CD2 Cerd detect 2

34 | GND Ground 68 | GND Ground




MITSUBISHI MEMORY CARD

FLASH MEMORY CARDS

BLOCK DIAGRAM (MF84M1-G1EATXX)
Vep1
g%’g ADDRESS- Verz
Al DECODER |~ 16}
7N} p—
- ] — D15
ﬁ%g———— Csvpp D14
Y —— — D13
Al —— — D12
Al ————— — 816
A T 1ADDRESS- 18 | MEMORY | 44 B
A9 ————  BUS 2Mb DATA-BUS|— B §
Af T} BUFFERS FLASH BUFFERS|— B &
R — MEMORY -0
22 e — X 16 | B3
— 31
A —_— — ——— —
— ] OE WE — Do
Al = o
CE1 —E-
CE 2 &L
WE T RoL
c
GE AV LOGIC
REG YW | Vee
WP —————————
ON
WRITE PROTECT, Y VD 2
BVD1
OF% GND
CcD1 ‘l;
—coza’?

FUNCTIONAL DESCRIPTION

The operating mode of the card is determined by
five active low control signals (REG, CE1!, CEZ2
OE, WE), three supply voltages (Vcc, Vppl,
Vpp2) and control registers located in each mem-
ory IC.

Common memory function
When the REG signal is set to a high level common
memaory is selected,

Read only mode

When the voltages applied to both Vppl and Vpp2
are less than the voltage applied to Vcc (i.e. Vpp=
0V to Vee), the control registers of each memory
IC are set to read only mode.

Operation of the card then depends on the four
possible combinations of CE1 and CE2 (note/WE
should be set to & high level when the device (s in
read only mode except during combination (4)
where it's condition 1s unimportant) :

(1) If CE1is set to a low level and CE2 is set to a
high level, the card will work as an eight bit data
bus width card, Data can be accessed via the lower

half of the data bus (D0 to DT).

(2) If both CE1 and CE2 are set to a low level, data
will be accessible via the full sixteen bit data bus
width of the card. In this mode LSB of address bus

(AD) is ignored.

(3) 1f GE1is set to a high level and CE2 is set to a
low level the odd bytes (only) can be accessed
through upper half of the data bus (D8 to D15).
This mode is useful when handling the odd

(upper) bytes in a sixteen bit interface system.
Note that A0 is also ignored in this operating
condition.

(4) f CE1 and CE2 are set to a high level, the card
will be in standby mode where it consumes low
power, The data bus is kept high impedance.

When OE is set to a low level data can be read from
the card, depending on the address applied and the
setting of CE1 and CE2 as mentioned above, except
under combination (4),



MITSUBISHI MEMORY CARD

FLASH MEMORY CARDS

When OE is set to a high level and WE is set to a
high level the card is in an output disable mode and
the data bus will be in a high impedance state
regardless of the condition of CE1 and CE2,

Read/write mode

When a programming voltage {VppH) is applied to
gither or both of Vpp! and Vpp2, read/write mode
is enabled for the corresponding banks of memory
IC’s inside the card. Vpp1 enables the Even Byte
bank and Vpp2enables the Odd Byte bank.

By using the 4 combinations of CE1 and CE2 as
descibed under Read only mode above the appro-
priate Data Out and Command/Data In bus selec-
tion can be made.

1 OF is set to a high level and WE set to a low level,
the control register will latch command data
applied at the rising edge of the WE signal. Note
that more than one bus cycle may be required to
latch the command and/or the related data —
please refer to the Command Definition table.

If OE is set to a low level and WE is set to a high
level the card data can be read from the card
depending on the condition of the contral register,

After latching the command data, the card will go
into programming, erasure or other operation
mode. For details please refer to the Commaeand
Definition table, each individual command’s
definition and the programming and erasure algo-
rithms,

Attribute memory
When REG is set to a low level attribute memory is
selected.

The card then outputs FFh on the lower half of the
data bus (D0t D7) when the following conditions
are applied :

(1) CE1 : low level, CE2 : high level, OE : low level,
WE : high level, AD: low level

(2) CE1: low level, CE2: low level, OF : low level,
WE : high tevel.

Write protect mode

The card has a write protect switch on the opposite
edge to the connector edge. When it is switched
on, the card will be placed into a write protect
mode, where data can be read from the card but it
cannot be written to it. The WP output pin is set to
a high level when the card is in write protect mode
and Vcc is applied. When the card is not in write
protect mode the WP output pin is set to a low |evel
when Vcc is applied. By reading the state of the
WP output the host system can easily check whether
the card is in write protect mode or not,



