MITSUBISHI MICROCOMPUTERS

M37710ESBXXXFP
M37710ESBFS

DESCRIPTION

The M37710E8BXXXFP is a huilt-in PROM single-chip mic-
rocomputer designed with high-performance CMQS silicon
gate technology. This is housed in a 80-pin plastic molded
QFP. The features of this chip are similar to those of the
M37710MBBXXXFP except that this chip has a 60K-byte
PROM built in.

This single-chip microcomputer has a large 16M byies
address space, three instruction queue buffers, and two
data buffers for high-speed instruction execution. The CPU
is a 16-bit parallel proccessor 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-
duction runs. For program development, the M37710E8BFS
with erasable ROM that is housed in a windowed ceramic
LCC is also provided. '

FEATURES

® Number of basic iNStruCtiong: - «-rrorreererers e 103
® Memory Size PROM ............................... 60K bytes
RAM ................................ 2048 bytes

® |Instruction execution time
‘The fastest instruction at 25MHz frequency v 160ns

PROM VERSION of M37710M8BXXXFP

Y Single power supply ..................... Cinsisanesresense 5 V-!_-10%
® Low power dissipation (at 25MHz frequency)
LS CEREETETTTRPRERETED a5mw (Typ.)

. Interrupts ........................................ 19 types 7 |eve|s
® Multiple function 16-bit timer -orwrerreescceisseenes 5+3

{Pulse motor drive waveform can be output.)
® UART (may also be Synchronous) - oooromesereeseees 2
@ 10-bit A-D converter:-+--«-+->+- pereeneees 8-channel inputs
® 8-bit D-A converter r--merreeeeeees +2-channel outputs
® 12-bit watchdog timer
@ Programmable input/output

(ports PO, P1, P2, P3, P4, P5, PB, P7, P8):wsromeeeees 68
APPLICATION

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

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

PIN CONFIGURATION (TOP VIEW)
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%: Used in the evaluation chip mode only
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FUNCTIONS OF M37710EB8BXXXFP

Parameter Functions -
Number of basic instructions 103
Instruction executien time 160ns (the fastest instruction at external clock 25MHz frequency)
. PROM 60K bytes
Memory size RAM 2048 bytes
Input/Output ports PO~P2, P4—~P8 B -bitX 8
P3 4 :bitX 1
TAD, TA1, TA2, TA3, TA4 16-bitX 5
Multi-function timers
\ TBO, TB1, TB2 16-bitX 3

Serial /0

(UART or clock synchronous serial 1/0}X2

A-D converer

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

5VX10%

Power dissipation

95mW(at external clock 25MHz frequency)

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

Deavice structure

CMOS high-pérformance silicon gate process

M37710E8BXXXFP

80-pin plastic molded QFP

Package

M37710E8BFS

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

Pin Name Input/Output Functions

Ve, Power supply Supply 5V10% to Ve and 0V to Vss.

Vss

CNVgs CNVgg input Input This pin centrols the processor mode. Connect to Vgg for single-chip mode, and to Ve 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 mamtamed for the re-
quired time.

X.N’ Clock input Input These are I/0 pins of internal clock generating circuit. Connect a ceramic or quartz crystal resonator be-
tween Xu and Xour. When an external ¢lock is used, the clock source should be connected to the Xin pin |

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

E ‘Enable output Output Data of 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 mede, this pin determines whether the external data bus is

' 8-bit width or 18-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. AVgg is also used for D-A converter. Connect AVec to Vo and AVss to

AVgg Vsg externally.

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

PQOy~PQ; I/O port PO o In single-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 made when reset .

Address(A;~Ag)is cutput in memory expansion mode or microprocessor mode.

Pl1g~P1; 170 part P1 [I{e)] In single-chip mode, these pins have the same functions as port PO. When the BYTE pin is set 1o “L" in
memory expansion mode of microprocessor mode and external data bus is 16-bit width, high-order data
(Dns~Dg)is input or output when E output is “L" and an address (Ays~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.

P2q~P2; 17O port P2 110 In single-chip mode, these pins have the same funclions as port PC. In memory expansion made or microp-
rocessor mode low-arder data(D;~Dy) is input or output when E output is “L" and an address(Axg~Ag)is
output when E output is “H".

P3~P3; 14O port P3 (I{e] In single-chip mode , these pins have the same functions as port PO..In memory expansicn mode or mic-
roprocessor mode, R/W, BHE, ALE, and HLDA signals are output.

P4y~P4; 10 port P4 170 In single-chip mode, these pins have the same functions as port PO. In memory expansion mode or microp-
rocessotr mode, P4, 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 expansicn mode, port P4, can be program-
med for 4 output pin divided the clock to Xy pin by 2. In microprocessor mode, P4, always has the func-
tion as ¢ output pin.

P5,~P5; 170 port P§ I1e] I addition to having the same Iuncﬁons as port PO in single-chip mede, these pins also function as 170
pins for imer AQ, timer A1, timer A2 and timer A3. P5y~ P5g also function as output pins for pulse motor
drive waveform.

P8y~ P6; 140 port P& [I{e] In addition to having the same functions as port PO in single-chip mode, these pins also function as 170
pins for timer A4, external interrupt input INTg, INT, and INT pins, and input pins for timer BO, timer B1 and
timer B2. P6; a'so functions as an output pin for pulse motor drive waveform.

P7o~P7; 1/0 port P7 [I{e] In addition to having the same functions as port PO in single-chip mode, these pins also funclion as analog
input ANg~AN; input pins. P77 also has an A-D conversion trigger input function.

P8,~P8; 1/0 port P8 [I{e] In addition to having the same functions as port PO in singie-chip mode, these pins also function as RyD,

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

Pin Name Input/Qutput Functions
Vee, Vas Power supply Supply 5VX10% to V¢c and 0V to Vss.
CNVSS Vep linput Input Connect to Ve when programming or verifing.
BYTE Vep Input Input Connect to Vpp when programming or verifing..
RESET Reset input Input Connect 10 Vss.
Xin Clock input - Input Connect a ceramic resonator between Xy and Xgur.
Xout Clock output Output
E Enable output’ Output | Keep open.
AVeg, AVss | Analog supply input Connect AVee to Vee and AVgs to Vs,
Vaer Reference voltage input Input Connect to Vgs.
POo~P0; » Address input (A§~A7) Input Port PO functions as the lower 8 bits address input {Ag~A;7).
Ptg~P1s Address input (Ag~A;s)|  Input Port P1 functions as the higher 8 bits address input (Ag~Aqs). (
P2,~P2; Data /0 (Dg~Dy7} 1o Port P2 functions as the 8 bits data bus (Dg~Dy).
P3p~P3, Input port P3 Input Connect to Vss.
P4y~P4; Input port P4 Input Connect to Vgs.
P5o~P5; Control signal input Input Pﬁo, PS5, and P5; function as PGM, OE and CE input pins respectively.
Connect P53, P54, P5s and PS¢ 10 Vee. Connect PS5y to Vss.
_Pﬁo"-PGw Input port P& Input Connect to Vgg.
P7o~PT7; Input port P7 (nput Connect to Vss.
P8y~P8; ~ | Input port P8 Input Connect to Vgg.
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BASIC FUNCTION BLOCKS .

The M37710EBBXXXFP 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 1o the section on the M37710M4BXXXFP.

MEMORY

The memory map is shown in Figure 1.

0000001 00000016 ‘ 000000,
00007F )
000080 ~

. ~ Peripheral devices
Internal RAM ™~ control registers

2048 bytes ~

Bank 0.s<

OOFFFF1s ‘ ~
0100004 00CQ7F ¢

\ 00087F,¢

Bank 1y6< \ 001000,

© 01FFFFyg L

! Interrupt vector table

\ A-D conversion

UART1 transmission

UART1 receive

\ ' /[ UARTO transmission

/ UARTO receive

. Timer B2

\ Internal PROM // Timer B1
Timer 80

\ 60K bytes Timer A4

FEDQOO\s / .
\ / -Timer A3

Timer A2
Bank FE,g \ / Timer A1
\ /- Timer AD

FEFFFF \ a o
FFO000s6 \ / : ::?
. Q

/ Watchdog timer
Bank FFig ’ 0OFFDB1s DBC

» 3 BRK instruction

y . ) Zerg divide
FFFFFF: , 00FFFF: : OCFFFE:s RESET

LN I I 2 T TN B R )
1
red
¥

—
—
d (=
¥
{C

T

~

Fig. 1 Memory map
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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 MSM27C101K.

When in the EPROM mode, ports PO, P1, P2, P5q, P5,, PS5,
CNVss 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 M56M27C101K.

This chip does not have Device Identifier Mode, so that set
the corresponding program algorithm. The program area
should specify address 11000,4~1FFFFs.

Connect the clock which is either ceramic resonator or ex-
ternal clock to Xy pin and Xeyy pin. :

M 2
< i
a
<
{cn
'_
o == B A A N
R S88d00000000
.I‘E—laxoxc—m '3 N‘E}\F-’\.T\.‘E\E\E\Q\E\’:\;‘:\E’.’
ODEPRdCLdddddddddddddddddd
S P SRS ASIPIEIEIRPIIBIESND
PP R PP PP P Raanaaaaatadd
RN RN
) 1Bl B EIE R EE R EEE EE R EE R EE ) -
p— P83/TxDp « [55] E*—F P24/A2q/Dy ——@
P82/RxDg -+ [63] [38] ~ P25/Ag1/Dg ——(Dg)
p—— P8:/CL Ko+ [§7] [38] +» P25/ A22/ Dy
p PO/ CTSg/RTSg/DAG + [E] [37) <+ P27/ Ag3/D7
o) Voo %]« P3y/R/W' )
L AVee %]+ P3,/BHE !
1 VRer — 3]+ P3s/ALE —————¢
————————— Avgs B)+= P32/HLDA ————+
_ Vee M37710E8BXXXFP = Ve @
p—— P77/AN7/ADTRG «+ [74] 3| — E
‘ P76/ANG «s 3] —+ Xour ——0| ,
p————P74/ANg «r 7] [B] + X -————OI
$———— P74/ANgar . [28] — RESET ———————4
p———— P73/ANg [ 27 CNVss .
pb———————— P72/ANg o D.— BYTE :_
$———— P71 /AN{ + [30] D"_P%/HOLD - 4
FREEEET = EEREEEEEE] 2R E ) =]
R E R R EEE R R N
OEEENPQE;}ZN—O@NFGI\QI&QH—)_
za-obbbIadEaaarEEaaada R
RS 7
SRS R S Ed b L EE L &3
PR R 38 24 3- 29 2 o
Il | otlal=L g
el I o O .
F | 3 3 Tk
5| 283858
E o a o a
SERNRLEE
t
. %* . Connect to ceramic oscillation circuit.
Qutline 80P6N-A (O ltis used in the EFROM mode.

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

M37710ESBXXXFP MEM27C101K
Voo Vee Vee
Vep CNVgg, BYTE Vep
"Vss Vsg Vss
Address input Ports PO, P1 Ap~Ass
Data 1/0 Port P2 Do~D»
CE P5, CE
OE P5, OE
PGM PSq PGM
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FUNCTION IN EPROM MODE
1M mode (equivalent to the M5M27C101K)

Reading

To read the EPROM, set the CE and OE pins to a “L” level.
Input the address of the data (Ap~A,s) to be read, and the
data will be output to the I/O pins D0~D7 The data I/0
pins will be floating when gither 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 Vep pin. The address to
be written 10 is selected with pins Ag~As, and the data to
be written is input to pins Dy~D;. Set the PGM pin to a “L”

Writing operation

To program the M37710E8BXXXFP, first set Voo =6V, Vpe=
12.5V, and set the address to 11000,s. Apply a 0.2ms write
pulse, check that the data can be read, and if it cannot be
read OQK, 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 (0.2XX 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(or Vec=Vp=5.5V).

level to being writing. Table 2. |/0 signal in each mode
. Pin E _— | =——
Erasmg Mode C OE |[PGM| Vep | Vcc Data I/0 .
To erase data on th|s chip, use an ultraviolet light source Read-out Vie | Vo X 5V | 5V Cutput
with a 2537 Angstrom wave length. The minimum radiation Output Vie | Vim X 5v | 5V Floating
power necessary for erasing is 15 W+s/cm?. Disable Vim | X X | 5V | 5V | Floating
Programming| V,_ | Vin Vie [12.5V| BV Input
Programming| | v | v [12.5v] 6v | Output
Verify
Program Disable| Vi, | Viw | Viu [12.5V] BV Floating
Note 1 : An X indicates either V,_ or V.
Program operation (equivalent to the M5M27C101K)
AC ELECTRICAL CHARACTERISTICS (Ta=25%57C, Vee=6V0. 28V, Vpe=12.510. 3V, unless otherwise noted)
n . Limits .
Symbol Parameter Test conditions - Unit
Min. Typ. Max.
tas Address setup time 2 us
toes OE setup time 2 s
tos Data setup time 2 MS
tam Address hold time 0 us
ton Data hold time 2 LS
torp Output enable to output fioat delay 0 130 ns
tves Ve setup time 2 MS
tves Vpp setup time 2 us
tew PGM pulse width 0.19 0.2 0.21 ms
torw PGM over program pulse width 0.19 5.25 ms
ices CE setup time 2 ©s
to Data valid from OE 150 ns
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AC waveforms

PROGRAM | VERIFY

VlH
ADDRESS
VlL t
-AH
Viu/Von \
DATA DATA SET >——< DATA OUTPUT VALID )
/ I
Vi/VoL
ton tore!
e | pec ey
Vpp
Vep
Vee
Vect1
VCC
Vee
o VlH
CE
Vi : :
tees
Vin -
\ v
PGM - \k ,/ toes  |loe ’
tew
Vin ‘ .
__ t, 4
GE opw /
Vi

Programming algorithm flow chart

Test conditions for A.C. characteristics
Input voltage © V, =045V, V=24V
input rise and fall times (1096~90%) © <20ns
Reference voltage at timing measurement © Input, Output

“L=08, W2V

({ ADDR=FIRST LOCATION D)

Vcc=6.0V

Vep=12.6V

VERIEY~, FAIL | DEVICE
BYTE -~ FAILED

PASS
PROGRAM PULSE OF
0.2Xms DURATION

NO
—( INCREMENT ADDR LAST ADDR?

YES
( Voc=Ver="sav )

VERIFY

FAIL DEVICE
ALL BYTE ”

FAILED

| oevice passep | *45V < Vee=Vpe <55V
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SAFETY INSTRUCTIONS

(1 Sunllght 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. pravides 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 M37710EBBFP 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
-1o the flow below before use is recommended.

Writing with PROM writer

Screening

{Caution)

(Leave at 150°C for 40 hours)

U

Verity test with PROM writer

e ————
: Function check in target device :
e -
Caution © Never expose to 150 C exceeding 100 hours.

ADDRESSING MODES

The M37710E8BBXXXFP has 28 powerful addressing modes.
Refer to the 7700 Family addressing mode description for
the details of each addressing mode.

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

{2) 80P6N mark specification form

(3) ROM data (EPROM 3 sets}
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ABSOLUTE MAXIMUM RATINGS

Symbol Parameter . Conditions Ratings Unit
Ve Supply voltage ’ —0.3~7 v
AVee Analog supply voltage —0.3~7 \Y
v, Input voltage RESET, CNVsg, BYTE ‘ —0.3~12(Note 1) 14

Input voltage POs~P0;, P1g~P1;, P24~P2;, P3g~P3,,
v, Pdg~P4;, P5~PS5;, P6;~ P67, P7a~P71. —0.3~Vce+0.3 A%

P8;~P8;, Vagr, Xy
Output voltage PO;~P0;, P1g~P1;, P2g~P2;, P3;~P3;,

Vo P4g~- P4z, P5y~P5;, P6p~ P67, P7o~P77, —0. 3~Vec10.3 v
P80~ P87. Xour, E

Py Pawer dissipation Ta=25C 300 mw

Topr Operating temperature : : —20~85 C

Tstg Storage temperature . ~—40~150 C

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

RECOMMENDED OPERATING CONDITIONS (v.c=5v+10%, Tq=—20~857, unless otherwise noted) l

Limits
Symbol Parameter - Unit
Min. Typ. Max.
Veo Supply voltage 4.5 5.0 5.5 v
AVcc Analog supply voltage Vce . \
Vss Supply voltage 0 v
AVgg Analog supply voltage . Q v
High-level input voltage POy~P0;, P3y~P3;, Pdg~Pd,,
P50~ P5;, P6g~~P6;, P7o~P7;,
Vin PBZ~P8;. x..: F;ET. éNVS;. 0-8Voc Veo v
BYTE
Vi High-level input voitage P1g~P1;, P24~P2; 0. 8Vec Voo V-

(in single-chip mode)
High-level input voltage P1o~P1;, P2y~P2;
Vi (in memory expansion made and |0. 5Vae ‘ Vee v

microprocessor mode)
Low-level input voltage POy~P0;, P3;~P3;, P4y~FP4;,

PSo~PS;, P6g—P6y, P7o~P77,

v 0 L 2V, A\
* P8o~P8;, Xy, RESET, CNVss, 0.2Vee
BYTE
Low-level input voltage P1y~P1;, P2~P2 ’
Vo put voltag 0 7. Py 7 0 0. ZVcc v

(in single-chip mode)

Low-level input voltage P1y~P1;, P2y~P2;
Vi (in memory expansion mode and 0 0. 16Vec \'%
microprocessor mode)

High-level pealc output current POy~ POy, P1y~P17, P2p~P2,
|oH(peak) P3g~P3y, P4g~P4;, P5g~P5;, —10 mA

P&~ P67, P7p~P7;, PBg~P8;
High-level average output current POy~P0;, P13~P1;, P2o~P2;,
lontavg) P3p~P3y, Pdg~Pd;, PSg~PS5;, -5 mA

PBONPG';, P70~P77, P80""PB7
Low-level peak autput current POq~P0;, P1g~P1;, P2y~P2;,
toLpeak) P3y~P33, P4o~P4;, PSg~PS5;, 10 mA

PG~ P87, P7g~P7;, P8y~P8; ‘
Low-level average output current POg~P0;, P15~P1;, P2g~P2;,
loLcavg) , Pdy~P3y, Pdg~P4;, P5y~P5,, 5 mA
- Ply~P67, PTg~PT;, P8y~P8;
f(Xn) External clock frequency input 25 MHz

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

3. The sum of loL(peak) for ports PO, P1, P2, P3, ahd P8 must be 80mA or less,
the sum of lon(peak: Tor ports PO, P1, P2, P3, and P8 must be 80mA or less,
the sum of loL(peal Tor ports P4, P5, P, and P7 must be BOmA or less, and
the sum of lon(peak) for ports P4, P5, P6, and P7 must be B0mA or less.
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ELECTRICAL CHARACTERISTICS (Vco=5V, Vss=0V, Ta=25C, f(X)=25MHz, uniess otherwise noted)

Limits
Symbol Parameter Test conditions - - Unit
Min. Typ. Max.
High-level output voltage POg~PQ;, Plo~P1;, P2:~P2;,
P3y, P3;. P33, Pdy~P4y,
V. lon=—10mA \"
oH P5o~P5;, PBg~P67, PTg~P?;, | " 3
P8,~P8;
High-level cutput voltage POo~P0;, P1g~P17, P2p~P2;,.
V. : low="-800u A . A
o P3o, P3, P3 o “ 4.7
v High-level output voltage P3; - lon=—10mA 3.1 \Y
1gn-lev
on g lon=—400A 4.8
— |0H=‘__10ITIA 3. 4
Vv High-level output voitage E A\
on g P 9 |0H=—400;1A 4.8
Low-level output voltage P0y~P0;7, P1y~P1;, P2y~P27,
P30, P3|. P33, P40~P47,
V. lar=10mA v
oL PSo~P5;, Peg~P6y, PTo~PT7, | O 2
P8y~ P8;
Low-level output voltage Ply~P0;, P1q~P1;, P2g~P2y,
VoL P3o, P3,. P3s oL=2m 0.45 v
v Low-level outpul voltage P3 to.=10mA 1.9 v
- el outpul valiage
ou P ge e loc=2mA 0.43
v Low-level output voltage E loy = 10mA 1.6 v
ow-level output voltage
o P q loL=2mA 0.4
Ver =V Hysteresis HOLD, RDY, TAOy~TA4)y, TBON~TB2w, 0.4 1
T INTo~INT2, ADtrg, CTSg, CTS;, CLKy, CLK; )
Vy4+—Vr— | Hysteresis RESET 0.2 0.5 A
V44—V | Hysteresis X 0.1 0.3 1
High-level input current POy~P0;, P1g~P1;, P2;~P2;,
P30"‘"P33, P%"’P47, F'50""P57|
| V=5V
H PBy~ P67, PTy~PT7, Pg—P8;, ' G
Xin, RESET, CNVgs, BYTE
Low-level input current POy~P0y7, P1p~P1;, P2p~P2;,
P39~P33, P4p"’P47, P50~P57,
I V=0V —
n PBy~PB;7, PTo~P77, PBy~P8, ' 5| wA
Xy, RESET, CNVgs, BYTE
Vaam RAM hold voltage S, When clock is stopped. 2 \
H{Xin) =25MHz,
In single-chip mode | square wavefarm 19 36 mA
lcc Power supply current output only pin |s' Ta=25T when clock :
open and other pins | is stopped.
are Vss during reset. | 7,=85C when clock 20 uA
is stopped.
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A-D CONVERTER CHARACTERISTICS (Vec=AVee=5V, Vss=AVss=0V, Ta=25C, t(X)=25MHz, unless otherwise noted)

Symbol ' Parameter ’ Test conditions Limits Unit
- Min. Typ. Max.
— Resolution Vaer=Voe 10 Bits
- Absolute accuracy Vaee=Vge +3 LSB
RLabper | Ladder resistance Vree=Vce 5 20 KkQ
teony Conversion time 9. 44 M“S
VRer Reference voltage . 2 Vee |- v
Via Analog input voltage 0 Vaer v

D-A CONVERTER CHARACTERISTICS (vVoo=5v, Ves=AVgs=0V, Ta=25T, f(X;y) =25MHz, unless otherwise nated)

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

- Resolution ) 8 Bits
— Absolute accuracy . 1.0 %
tsu Set time ) 3 MS
Ro Quitput resistance 1 2.5 4 kQ
lvrer 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 conventer is “00,5"
Current that flows to the ladder resistance of A-D converter is excluded.
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TIMING . REQU'REMENTS {Vee=5VE10%, Ves=0V, Ta=25C, t(X)=25MHz, unless otherwise noted)
External clock input

Symbol Parameter - Lims Unit
Min. Max.
tc External clock input cycle time 40 ns
twon External clock input high-level putse width 15 ns
twiL) External clock input low-level pulse width 15 ns
tr External clock rise time 8 ns
t External clock tall time 8 ns
Single-chip mode
Symbol Parameter " Limits Unit
Min. Max.
tsutpon—e)y | Port PO input setup time 60 ns
tgucpin—e) | Port P1 input setup time 60 ns
tsutpzp—e) | Port P2 input setup time 60 ns
tgu(pan_e) Port P3 input setup time 60 ns
tsucpan—e) | Port P4 input setup time 60 ns
tsuteso—e) | Port PS input setup time 60 ns
tsutrep—e) | Port PG input setup time 60 ns
tsy(pro—e) | Porl P7 input setup time 60 ns
tsu(pso—e) | Port P8 input setup time 60 ns
th(e—rop) Port PO input hold time 0 ns
thie—r1D) Port P1 input hold time 0 ns
thie—r2D) Port P2 input hold time 0 ns
thie--Fap) Port P3 input hold time 0 ns
thie—pap) | Port P4 input hold time 0 ns
thie—esp) Port P5 input hold time ¢ ns
thie—peD) Port PS input hold time 0 ns
th(e—p70) Port P7 input hold time 0 ns
thie—rsD) Part P8 input hold time 0 ns
Memory expansion mode and microprocessor mode
Symbol Parameter Limits Unit
Min. Max.
tsuipip—e) | Port P1input setup time 30 ns
tsu(pep—gy | Port P2input setup time 30 ns
tsu(rov—g,) | ADY input setup time 55 ns
tguchoLo—gy | HOLD input setup time 55 |- ns
thie—pP1D) Port P1 input hold time 0 ns
th(e—pr20) Port P2 input hold time 0 ns
th# —ROY) RDY input hold time 0 ns
thi s ,—noLo) | FOLD input hold time 0 ns
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Tiiner A input (Count input in event counter mode)

Limits
Symbol Parameter Unit
Min. Max.
toiray TAiw input cycle time 80 ns
tw(TaH) TAin input high-ievel 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
- Min. Max.
teira) TAiw input cycle time 320 ns
twiTAH) TAiy input high-level pulse width - 160 ns
twitaL) TAiy input low-level puise width 160 ns
Timer A input (External trigger input in one-shot pulse mode)
Limits
Symbol Parameter - Unit
) Min. Max.
tciTad TAi input cycle time 160 ns
twiTaH) TAiy input high-level pulse width 80 ns
b (TAL) TAip input low-level pulse width 80 ns
. ra
Timer A input (External trigger input in putse width modulation mode)
Limits
Symbol Parameter - Unit
Min. Max.
twiTaAH) . TAiw input high-level puise width 80 ns
twiTaL) TAiy input low-level pulse width 80 ns
Timer A input (Up-down input in event counter mode)
' - Limits
Symbol Parameter Linit
Min. Max.
tolur) TAigut input cycle time 2000 ns
twiupH) TAigur. input high-level pulse width 1000 ns
twiurL) TAigyr input low-leve! pulse width 1000 ns
tsuup-Tp) TAigyr input setup time 400 ns
thiTy-uP) TAigyr input hold time 400 ns




MITSUBISHI MICROCOMPUTERS

M37710ES8BXXXFP
M37710E8BFS

PROM VERSION of M37710M8BXXXFP

Timer B input (Count input in event counter mode)

Limits )
Symbol Parameter in. Mo, Unit
tcite) TBijy input cycle time (one edge count) 80 ns
twi(TBH) TBiy input high-level pulse width {one edge count) 40 ns
twiTeL) T8iw input low-level pulse width {one edge count} 40 ns
teite) TBiw input cycle time (both edges count) 160 ns
twiTeH) TBi input high-leve! pulse widih (both edges count) 80 ns
twiTeL) TBin input low-level pulse width (bath edges count) 80 ns
Timer B input (Puise period measurement mode) '
Symbal Parameter - Limits Unit
Min. Max.
tcire) TBijy input cycle time 320 ns
twiTeH) TBiix input high-level pulse width 160 ns
twiTeL) TBiw input low-level pulse width 160 ns
Timer B input (Puise width measurement mode)
Limits
Symbol Parameter " Unit
Min. Max.
toite) TBiy input cycle time 320 ns
twiTer) TBiw input high-level pulse width 160 ns
twiTeL) TBiiy input low-level pulse width 160 ns
A-D trigger input
Symbol Parameter Limits Unit
Min. Max. | ,
tc(ap) ADtrg input cycle time (minimum allowable trigger) 1000 ns
twiaoL) ADrre input low-level pulse width 125 ns
Serial /0
Symbol Parameter Limits Unit
Min. Max.
te(ck) CLK; input cycle time 200 ns
twickH) CLK; input high-level pulse width 100 ns
twickL) CLK; input low-level pulse width 100 ns
tdic—a) TxDj output delay time 80 ns
thtc—a) TxDj hold time o] ns
tsuto—c) RxDj input setup time ‘30 ns
thic—o) AxD; input hold time 0 ns
External interrupt INTj input
Symbol Parameter Limits Unit
. Min, Max.
twiinR) INT; input high-level pulse width 250. ns
twlNL) INT] input low-level pulse width 250 ns
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SWITCHING CHARACTERIST'CS (Vec=5V*10%, vs;=0v, Ta=25C, 1(X;n)=25MHz, un.Iess otherwise noted)
Single-chip mode

Symbol Parameter Test conditions ' Limits Unit
Min. Max.
tde—Poa? Port PO data cutput delay time 80 ns
tdte—p10) Port P1 data cutput delay time . B8O ns
tdte—p20) Part P2 data output delay time 80 ns
td(e—paq) Port P3 data output delay time i 80 ns
tde—Pac) Port P4 data cutput delay time Fig. 3 ) 80 ns
tdte—prsa) Port P5 data output delay time ] 80 ns
tde_rsa) Port P6 data output delay time 80 ns
tdie_rra) Part P7 data output deiay time ’ 80 ns
tdie—_psa) Part P8 data output delay time . 80 ns
Memory expansion mode and microprocessor mode (when wait bit= “17)

Symbol Parameter Test conditions Limits Unit
Min. Max. o

td(poa—e) Port PO address cutput delay time 12 ns
tdie—pr1Q) Port P1 data output delay time {BYTE="L") 45 ns
tpxz(e—piz) | Port P1 floating start delay time (BYTE="L") ’ . 5 ns
tdpia—g) Port Pt address output delay time ‘ 12 ns
td¢p1a—aLe) | Port P1 address cutput delay time ) ns
tde—pzan) Port P2 data output delay time 45 ns
tpxz(e_p2z) | Port P2 floating start delay time 5 " ns
tdi(pza—g) Port P2 address output delay time 12 ns
td(pza—ace) | Port P2 address cutput delay time 5 ns
td(s, nipa) | HLDA output delay time o 50 ns
td(ALE_E) ALE output delay time - ‘ . 4 ns
twiaLe) . ALE pulse width . 22 ns
tdisHe—e) BT-E output delay time Fig. 3 20 ns
td(r/w—Eg) R/W output delay time : .20 - ns
tdie—sy) @1 output delay time ¢ 18 ns
thie—roa) Port PO address hold time . . 25 ) ns
theaLe—p1a) | Port P1 address hold time (BYTE="L") 9 ns
the_ri1Q) Port P1 data hold time (BYTE="L") ' 25 ns
tpzx(e_p1z) | Port Pt floating reiease delay time (BYTE="L") 25 ns
thie—pria) Port P1 address hold time (BYTE="H") ' 25 ! ns
" thiaLe—r2a) | Port P2 address hold time 9 ns
th(e—p2a) Port P2 data hold time 25 ns
tpzx(e—p2z) | Port P2 floating release delay time 25 ns
thie—ene) BHE hald time 18 ns
thee—rm) R/W hold time 18 ns
twieL) E pulse width : 50 ns
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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 PG address output delay time 12 1 ns
tdte—piq) Port P1 data output delay time (BYTE="L") 45 ns
tpxz(e—p1z) | Port P1 {loating start delay time (BYTE="L") 5 ns
td(p1a—E) Port P1 address output delay time ) 12 ns
tdcpia_aLe) | Port P1 address output delay time 5 ns
tdie--Poa Port P2 data output delay time ‘ ' 45 ns
tpxz(e—pzz; | Port P2 floating start deiay time 5 ns
td(pea—i) Port P2 address output delay time 12 ns
tdpoa—aLg) | Port P2 address output delay time . 5 ns
tel(s ,—rLpa) | HLDA output detay time - 50 ns
tdcaLe—e) ALE output delay time 4 ns
tw(aLe) ALE pulse width ' 22 ns
tdtere—e) BT_E output delay time Fig. 3 20 ns
tdtrrw—g) R/W output delay time ‘ 20 ns
tae—sp ¢4 output delay time : 0 18 ns
th(e—proA} Port PO address hold time ‘ 25 ns
thcaLe—p1ay | Port P1 address hold time (BYTE="L") 9 ns
thie—e1c) | Port P1 data hold time (BYTE="L") 25 ns
tpzx(e—p1z) | POt P1 floating release delay time (BYTE="L") : 25 ns
thie—pr1a) Port P1 address hold time (BYTE="H") ‘ 25 ns
theaLe—pza) | Port P2 address hold time : 9 ns
thie—eza) Port P2 data hold time . 25 ns
tpzx(e_paz) | Port P2 floating release delay time - 25 ns
thie—BHE) BHE hold time . i8 | ns
thie_rawy | RAW hold time ’ 18 ns
twi(EeL) 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. -
tdipoa—g) Port PO address output delay time : 92 ns
td(e—P1c) Port P1 data cutput delay time (BYTE="L") 45 ns
tpxz(e—r1z) | Port P1 floating start delay time (BYTE="L") 5 ns
tdipra—E) Port P1 address output delay time ‘ 92 ns
" td(r1a—aLe) | POt P1 address output delay time ‘ 70 ns
td(e_p2q) | Port P2 data output delay time ' TS ns
tpxz(e—pez) | Port P2 floating start delay time . . 5 ns
td(p2a—£) Port P2 address output delay time - 92 ' ns
td(pea—are) | Port P2 address output delay time » S 70 ns
tdis ,—mLoa) HLDA output delay time ) 50 | ns
td(aLe—E) ALE output delay time _ 15 ns
twiaLe) ALE pulse width . 62 ns
td(sHE—E) W_E output delay time ) . . Fig. 3 100 ns
td(r/w—e) R/W output defay time [ 100 ns
tde—2) ¢1 output delay time 0 18 ns
thte—roa) | Port PO address hold time ’ 25 ns
thiaLe—p1a) | Port P1 address hold time (BYTE="L") 20 ‘ns
thie—piq) | Port P1 data hold time (BYTE="L") ~ 25 ns
tpzx(e—piz) | Port Pi floating release delay time (BYTE="L") 25 ns
thie_p1a) Part P1 address hold time (BYTE="H") : : . 25 ns
th(aLe—p2a) | Port P2 address hold time . . ‘ ' - 20 ns
thice_eeq) | Port P2 data hold time 25 . ns
tpzxie_pzz) | Port P2 floating release delay time . Py ns
thie—ene) | BHE hold timg ' ‘ , 18 ns
thie—rwy | R/7W hold time 18 ns
twier) E pulse width 130 ns
PO o
P1
P2  100pF
P3 —_—r
P4
P5 i
P6
P7
P8
#4
E

Fig. 3 Testing circuit for ports PO~P8, ¢ ,
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"TIMING DIAGRAM
Single-chip modge

1(Xyn)

le—  tdie-Foc)

Port PO output

X

Port PO input

Port P1 output

If'on P1 input

Port P2 output

Port P2 input

tsu(pon—-¢) ‘
:j\ﬂvisnmm
le—>{ tdie—r1)
tsuirio—-g) .
3\ thie-p10)
e tdie-p2a)
tsutrzo-e)

A thie—pz0)

e—mt tadtE—paq)

Port P3 output

Port P3 input

)
tsuipao—e)
. L thie-r3m)

td(e—pag)

Port P4 qutput

Port P4 input

tsuipan—g)

<

j\ thie—rao:
1

Port P5 output

tdie-psar

Port PS5 input

tsutrso—€

i

thie—reso)

Port P& output

Port P8 input

tsutpep—€)

Lﬂ

th(e—PoD)

X
A
-\

<> td(e—pza)

Port P7 output

Port P7 input

tsutpro—E)

ﬁ_‘f

1\ the—p7D)

fe—>  td(e—psd}

Port P8 output

A

Port P8 input

tsutreo—e)

=

A th(e—rap)
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toiTay
) twiTaH) ’
— |
TAi input | /
. tW('I’AL)
| |
teiues
twiuen)
TAigyr input J ’_\
" [ l
|
TAiguy input /
(Up‘dOWn input) - L

in Event counter mode

TAjyy input )
(When count by falling) Ah”m_up) 15U(U,_TINN

TAy Input \ . y
(When count by rising) \ /

toire

twireH)

—

TBiy input /

twireu)

tetao:

twiaoL)

ADrng input \ \ /

cick)
twickh:
‘ ——\
CLK;| . '
i / ) \ A
twickL
thic-a»
TxDjy x
' tdc-a
. | tsuto—-c) thic-o)
: N
RxD; ) \

twiing)
INT; input
twlINK)
>
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Mémory expansion made and microprocessor mode

{When wait bit = “1") .

ANV A WA AV VAN
e N
/ ‘
Vi
ﬁ-l—)_Yinput /

tsurov~sp| thigr—rov)

mij

{When wait bit = "0")

\ ' /r “““““““ TTTTTTETeT T

mi

RDY input

tsutroy—¢)|  this1—rov)

| s

(When wait bit = "1" or *0” in common)

-/

tsutHoLD—¢,}

HOLD inﬁut \

"\ _/ L

thig—HoLe

td(e,—HLDA) tdig—HLDA)

HLDA output

Test conditions

* Vec = 5vE10%

« Input timing voltage 1 V. = 1.0V, Vi =4.0V
- Qutput timing voltage : Vo = 0.8V, Vo = 2.0V
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Memory expansion mode and microprocesser mode (When wait bit="1")

tdte-s ) e d(E—w4)
. o —
‘ . ’ tdpoa~e)
. thie—poa; - .
Y
Port PO output x Address L ’ Address )(
(Ag~A;)
'h(.ALE—PwL‘—'l thie—-pia) 7 tpxzte—przs tozxe—pi2:
s
Port P1 output’ Address Data Address | W - — —— — 4 L Address
{Ag~A,5/Dg~Dss) N
(BYTE="L") tdipra~aLe) | <1 d(E=P1Q)
tdipia—g)
thie—p1a)
s
Port P1 output X Address Address X
\
(Ag~Ass) -
(BYTE="H") tsupio—g) s thie—rion
Port P1 input
theae—p2as ->—>| ‘h(E‘PZQf toxz(e—pan) tpzxte_pez)
Port P2 output " Address X Data Address | W ——— —— - l< Address ‘
(Asg~Az3/Dg~D;) > tdirzae) tsutpzo—¢)
tdipea—ace) | | ldie—rea) hie—pz0)
Port PZ input
twiaLe)
- tdiace—es
Port P3, output ) . / Wk
(ALE)
tdiarHe—€) "i thie )
~BKRE
Port P3, output ' { X . x
(BHE)
t -
dirow E)—: t"NE—F\;W)

Port P3, output
(R/W)

Test conditions

* Vee=5V10%

+ Output timing voltage : Vo =0. 8V, Vo,=2.0V
« Ports P1, P2 input LV =0. 8Y, Viy=2.5V



MITSUBISHI MICROCOMPUTERS

| \ ,  M37710ESBXXXFP
PRELIMINATL | ' M37710ESBFS

PROM VERSION of M37710M8BXXXFP

Memory expansion mede and microprocessor mede

(When wait bit = “0", wait selection bit = “1*, and external memary area is accessed)

te
(Xw) -
. WAVAVAWAYAVAS
tdte— #) e
_ twiew) die—w)
E : \ |
thie—poa)  |asl )
Port PO output X hddress Address X
(Ao"'Ar)
(h(ALE_,,,,)i. thie-r1ar [**] toxzie-ei12) tpzx€—P12)
Port P1 output 1 r
(Ag~Ay5/Dg~~Dys) Address Data XAddr ) Address
(BYTE="L") - A
lee—3»{ U e —P10) '
td(P1a—ALE) )
thie—p1a) [*™ dima-g)
Port P1 output — v di
(Ag~Ass) X Address K Address X
(BYTE="H") - . I -
tsucrio—e) the-pip)
Port P1 input
: ' : thiate—eea) (= thie—r 20) toxzie-pez Apzxie~pz2)
Port P2 output m\ o :l V4
(Arg~Aga/Dp~D5) Address Data Ad fBSSII - \ Address
tsutr20-£)
. tatrza—e) thte-pz0)
tdtpea—aLe) | | tde—p2a)
Port P2 input
tw(,}LE)
e—tdtaLe~E)
Port P3, output
(ALE) ,
tdiere-€)
le»|  thee- enE
Port P3, output ) \( X
(BHE) /
tderw—g)
thee- arwo
Port P3q output
(R/W)

Test conditions

* Voo=5VE10%

« Qutput timing voltage : Vo, =0. 8V, Vo =2.0V
« Ports P1, P2 input PV =0.8V, v, =2.5V



MITSUBISHI MICROCOMPUTERS

M37710E8BXXXFP
M37710E8BFS

PROM VERSION of M37710M8BXXXFP

Memory expansion mode and microprocessor mode

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

tde—ep die—4)
N twier) /
E n
- td(poa=g) '
thee—roa) (_’I
¢ ;
(P::~T7 )outpu X Address X Address X
: - ) th(AL;:;—pm) ﬁ (_’I thie—p1a) tpxz (e—p12) tpzxie—ez)
(Port P1 outpu Address X Data Address | - — ———— — Address
Ag~Ay5/Dg~Dys)
: (_BYTE="L") tde-r1)
td(pra—aLe) tdirra—e)
. thie—piar [
Port P1 output
AN p X Address x: Address )L
(BYTE="H")
tsutpio—g) th(e—e1o)
Part P1 input
. “ . thiaLe—p2a) thie—pza toxz e—poz: - tpzx (e—p2z)
e D, GTERD G a—— g
16 23
tdie—p20) I‘M tsutrep—gr thie—p20)
tdpza—ace) g
Port P2 input
. 4 ]
WOALE) = tdiae-g)
Port P3; output : .
(ALE) \
tdiere—e)
» ) [ thie—pme)
Port P3, output - X , ( X
(BHE) "
td(rrw—e) the :
E—R/W
Port P3, output

(R/W)

Test conditions

* Voo=5V+10%

* Qutput timing voltage © Vo, =0. 8V, Vou=2.0V
+ Ports P1, P2 input LV =0.8V, Viy=2.5V



MITSUBISHI MEMORY CARD

FLASH MEMORY CARDS

8/16-bit Data Bus - MF84M1-G1EATXX']

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 =m Note book computers ® Printers
m 8 /16 controllable data bus width m industrical machines

m Buffered interface

m TTL interface [evel

m Program/erase operation by software command
control

= Program/erase voltage 12V

w 10, 000 program/erase cycles

# Write protect switch

PRODUCT LIST

Item Memory Data bus Access time Connector Number of Qutline
Type name capacity width (bits) (ns) type pins drawing

MF84M 1 -G 1 EATXX 4 MB 8/18 250 Two-piece 68 68P-002




MITSUBISHI MEMORY CARD

FLASH MEMORY CARDS

PIN ASSIGNMENT

Pin Symbol Function Pin Symbol Function
Ne. N

1 GND Ground 35 GND Ground

2 D3 3 [CDt Card detect 1

3 D4 37 D11

4 D5 Data |I/0 38 | D1z

5 D6 3% | Di3 Data I/0

6 DT 40 | Di4

T |CE1 Card enable 1 41 | D15

8 | A0 Address input 42 |CE2 Card enable 2

o |OE Output enable 43 | NC

10 Atll 44 NC No connection

11 A9 45 NC

12 A8 Address input 46 | A7

13 | A13 41 | A18

14 | Ald 43 | A19 Address input

15 |WE Write enable 49 | A20

16 NC Ne connection 50 | A21

17 Vee Power supply voltage 51 Vee Power supply vottage
18 Vpp il Programming supply voltage 1 52 Vep2 Programming supply voltage 2
19 | Al6 53 | NC

20 Als 54 NC

21 Al2 55 NC

:g g ; :? mg No connection

24 | AS Address input 58 NC

25 Ad 59 NC

26 | A3 60 | NC

21 | A2 61 | REG Attribute memory select
28 | A1 62 BvD2 Battery voltage detect 2
29 |AD 63 BvVD i Battery voltage detect 1
30 (Do 64 |D8

31 D1 Data I/0 65 |D9 Data i/0

32 |D2 66 | Dio

33 | WP Write protect 67 |CD2 Card detect 2

34 | GND Ground 68 | GND Ground




MITSUBISHI MEMORY CARD

FLASH MEMORY CARDS

BLOCK DIAGRAM (MF84M1-G1EATXX)

CcD1
CDZ%

Vep1
A2
A20 ADDRESS- Verz
Al DECODER |__ 3
A ——
] s — D15
y 3 P — CS vep [~ B2
- — — D13
Al ——mm - D12
M= =
AV _1ADDRESS-|{ | 18 | MEMORY | g - D
Ay — BUBFL!['SERS 2Mb DATA-BUS[— B §
AT ————— FLASH BUFFERS|— D &
Ag —————— MEMORY b
Ab —m % 18 — D 4
Ad —— — D 3
2 —— =
AZ — ] o -
Al = ]
CET v
3 VWVV— |
WB 4 YV MODE
i CONTROL
5 VT LOGIC
REG*& Vee
wp ———————
iﬁ
WRITE PROTECT o
OF% oo

;

FUNCTIONAL DESCRIPTICN

The operating mode of the card is determined by
five active low control signals (REG, CEt1, CE2,
OE, WE), three supply voltages (Vcc, Vppl,
Vpp2) and contral registers located in each mem-
ory IC.

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

Read only mode

When the voltages applied to both Vpe1 and Vpp?2
are less than the voltage applied to Vg (i.e Vepp=
0V to Vcc), 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 bhe set to a high leve! when the device 15 in
read only mode except during cambination (4)

where it's condition 1s unimportant) :

(1) f CEtis set to a low level and CE? 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 D7),

(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

(AQ) isignored.

(3) 1f CE1is 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 (D3 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) If 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 CEZ2.

Read/write mode

Whan a programming voltage {(VppH) is applied to
either or both of Vppt 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 Qut and Command/Data In bus selec-
tion can be made.

If 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 control register,

After latching the command data, the card will go
into programming, erasure or other operation
mode. For details please refer to the Command
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 (D0 to D7) when the following conditions
are applied :

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

(2) CEt : 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 Ve 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,




