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M37710EFBXXXFP
M37710EFBFS

pavarme i PROM VERSION of M37710MFBXXXFP
DESCR'PTION ® Single power supp|y ..................................... 5vi10%
The M37710EFBXXXFP is a built-in PROM single-chip mic- ® |ow power dissipation (at 25MHz frequency)
rocomputer designed with high-performance CMQOS silicon i, 95mwW (Typ.)
gate technology. This is housed in a 80-pin piastic molded ® Interrupts «everereee i 19 types 7 levels
. QFP. The features of this chip are similar to those of the ¢ Muitiple function 16-bit timer -+« rrrenereeessns 5+3

M37710MFBXXXFP except that this chip has a 120K- -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 smail quantity pro-
duction runs. For pragram development, the M37710EFBFS
with erasable ROM that is housed in a windowed ceramic
LCC is also provided.

FEATURES

® Number of basic instructiong:---=-eovoeeees preeseeeeeeeo 103

[ ] Memory Size PROM ............................. 120K bytes
RAM ................................ 2048 by-tes

® Instruction execution time

The fastest instruction at 25MHz frequency «+------ 160ns

(Pulse motor drive waveform can be output )

® UART (may also be synchrongus) ««--«-+--sseeeieeececrenn 2

® 10-bit A-D converter- -+ +- s rrmmnnennes 8-channel inputs

® 8-bit D-A converter »-------soreeniiinnnns 2-channel outputs

® 12-bit watchdog timer

® Programmable input/output )
(ports PO, P1, P2, P3, P4, P5, PB, P7, P8) -++++vsreresen- 68

APPLICATION

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

Control devices for industrial egquipment such as NC, com-
munication and measuring instruments

NOTE

(1) Do not use the M37710EFBFS 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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FUNCTIONS OF M37710EFBXXXFP

Parameter Functions
Number of basic instructions 103 .
Instruction execution time 160ns (the fastest instruction a external clock 25MHz frequency)
PROM 120K b )
Mamory size ytes
RAM 2048 bytes
P0O~P2, P4~P8 B-bitx 8
- Input/Cutput ports
P3 4 -bitX 1
. ] TAQ, TA1, TA2, TA3, TA4 16-bitX 5
Multi-function timers -
TBO, TB1, TB2 16-bitX 3

Serial 110

{UART or clock synchronous serial 1/0) X2

A-D converter

10-bitX 1 (8 channeis).

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 levelsto 0~ 7.)

Clock generating circuit

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

Supply voltage

5 v10%

Power dissipation

95mW(at external clock 25MHz frequency)

. Input/Output voitage 5v
Input/Output characteristic -
Cutput current 5mA
Memory. expansion Maximum 16M bytes
Operating temperature range ~20~85C °

Device structure

CMOS high-performance silicon gate process

M37710EFBXXXFP

80-pin plastic molded QFP

Package

M37710EFBFS

80-pin ceramic LCC (with a window)




E,\.\M\N

oviee This
 parai®

ametrit \m’ii!" e

cift
;5 mat w08 s} ».Wz Lo chanke:

vo sabiet

LAl S

MITSUBISHI MICROCOMPUTERS

- M37710EFBXXXFP
M37710EFBFS

PROM VERSION of M37710MFBXXXFP

PIN DESCRIPTION

Pin Name input/Qutput Functions

Ve, Power supply Supply 5VE10% to Vo and 0V to Vgg.

Vss

CNVgsg CNVgs input Input This pin controls the processor mode. Connect to Vg for single-chip mode, and to Vec 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 Ciock input Input These are I/0 pins of internal clock generating circuit. Connect a ceramic or quarlz crystal resonator be-

- tween X and Xour. When an external clock is used, the clock source should be connected to the Xy pin

Xout Clock output Cutput and the Xgyr 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 maode, this pin determines whether the external data bus is
8-bit width or 18-bit width. The wicdth is 16 bits when “L" signal inputs and 8 bits when "H" signat inputs.

AVcoc Analog supply input Power supply for the A-D converter. AVsg Is also used for D-A converter. Connect AV¢c 16 Vec and AVsgs to

AVsgg Vss externally.

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

POy~ PU; 1/Q port PO 720} In single-chip mode, port PO becomes an &-bit I/Q port. An I/0 direction register is available so that each
pin can be programmed for input or cutput. These parts are in input mode when reset .

Address{A;~Ag)is output in memary expansion mode or mictoprocessor mode.

Plg~P17 1/O port Pt o In single-chip mode, these pins have the same functions as port PO. When the BYTE pin is set to “L" in
memory expansion mode or microprocessor mode and external data bus is 16-bit width, high-order data
{ D1g~Dg)is input or output when E output is “L” and an address {Ajs~Ag) is output when E output is “H".

If the BYTE pin.ié “H” that is an external data bus is 8-bit width, only address(Ass~Aglis output.

P2o~P2; 170 port P2 110 In single-chip mode, these pins have the same functions as port PQ. In memory expansion mode or microp-
rocessor mode low-order data{D;~Dy) is input or cutput when E output is “L” and an address(Az—~Aq)is
output when E output is “H”.

P3,~P33 170 port P3 10 In single-chip mode , these pins have the same functions as port PQ. In memory expansion mode of mic-
roprocessor mode, R/W, BHE, ALE, and HLDA signals are output.

P4y~P4; 170 port P4 170 In single-chip mode, these pins have the same functions as port PO. In memory expansion mode or microp-
rocessor mode, P4; and P44 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 he program-
med for $, cutput pin divided the clock 10 Xjy pin by 2. In microprocessor mode, P4, always has the func-
tion as ¢ output pin.

P5o~P5; 170 port P5 170 In addition to having the same functions as port PO in single-chip mode, these pins also function as /O
pins for timer AQ, timer A1, timer A2 and timer A3. PS;~ P5g also function as output pins for pulse motor
drive wavefarm.

P6y~P6; 170 port P& 11O In addition to having the same functions as port PO in smgle -chip mode, these pins also function as VO
pins tor timer A4, external interrupt input INT,, INT; and INT. pins, and input pins for timer BO, timer B1 and
timer B2. Py also functions as an cutput pin for pulse motor drive waveform.

P7y~P77 170 port P7 1ro 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; also has an A-D conversion trigger input function.

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

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

Pin Name Input/Qutput Functions
Vee, Vss Power supply Supply 5V+10% to Vee and 0V to Vg,
CNVgg Vep input Input Connect to Vep when programming or verifing. ’
BYTE Vep Input Input Connect to Vee when programming or verifing.
RESET Reset input Input Connect to Vgs.
Xin Clock input lhput Connect a ceramic resonator between Xy and Xgyr.
Xour Clock output - Output
E Enable output Output Keep open.
AVge, AVss Anéfog supply input Connect AV 10 Vec and AVgs to Vs,
Vrer Reference voltlage inputi  Input Connect to Vgs.
PO~PG; Address input (Ag~Az) Input Part PO functions as the low-order 8 bits add}ess input (Ag~A;).
P1y~P1; Address input {Ag~Aq5) ' Input Port P1 functions as the middle-order 8 bits address input {Ag~Ays).
P2g~P2; Data 170 (Dy~D;) 110 Port P2 functions as the 8 bits data bus { D(]""DT).
P3p Address input (Ag) Input P3, functions as the 'mast significant bit 'of address input {A),
P3y~P3; Inbui port P3 Input Connect to Vss.
P4y~P4; Input port P4 Input Connect t0 Vg,
PS~P5; Control signal input Input | Py, PS¢ and P5; function as PGM, OE and GE input pins respectively.
: Connect P53, P5,, P55 and P5g 1o Vee. Connect P57 to Vss.
P&y~ P8; Input port P8 Input Connect to Vgs.
P7,~P7; Input port P7 Input Connect to Vgs.
P8,~P8; Input port P8 Input Connect to Vg,
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puramets 1 \ PROM VERSION of M37710MFBXXXFP
BASIC FUNCTION BLOCKS 'PROCESSOR MODE ,
The MB37710EFBXXXFP has the same functions as the - Bit 4 of processor mode register 1 (address 5F:¢) must be
M37_?10M4BXXXFP except for the following: “0". Except for this bit, the processor mode has the same
(1) The built-in ROM is PROM. functions as those of the M37710MABXXXFP's processor
(2) The ROM size is 120K bytes : mode.
(3) The RAM size is 2048 bytes ,_
(4) The processor mode is different. M S ) Agd’ess
(5) The reset circuit is different. ) M‘l‘l_ﬁmessm mode register 1 5Fsa
Therefore, refer ta the section on the M37710M4BXXXFP. Wait selection bit
‘ : 0 :Wait0
MEMORY | | —
The memory map is shown in Figure 1. This bit must be “0*

Fig. 2 Processor mode register 1 bit configulation '

f000000|5 00000018 000000‘6
| 200080, Peripheral devi
1 ices
Bank 06 . 000080,¢ ~. eriphe
Internal RAM ~ control registers

.
~

\. 00FFFFq 2048 bytes ~ -
r 01000046 . 00007F 3

A 00087F4¢

Bank 11 , \ 002000,

| 01FFFFq S \

\ \ Interrupt vector table

\ \ | A-D conversion
~  |UART1 transmission
s UART1 receive
\ \ |[UARTG transmission
7 UARTO receive

\ \ P Timer B2
Internal PROM Timer B1

\ \ 120K bytes / Timer BO

~FEOOD0. | | 0oFFDB. |——— —— — Timer A4
: O0FFDS16 Timer A3

. \ \ Timer A2
Bank FE.g 00F\FFF16\ Timer Al

1
13
[

1L
»
I

~

¢ e v 3 e 2w e
N
-
—
-
-
1

_______ Timer AQ

IN I 2

\. FEFFFFyg \ N NT,
~ FFO0004¢ '

\ N INT,
\ N Watchdog timer
. | N DBC
Bank FF1e ‘ \\ N BRK instruction
Zero divide

N

Fig. 1 Memory map
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RESET CIRCUIT

-Figure 3 shows the status of the internal registers when a

reset occurs. Except for the status of processor mode reg-

ister 1 when a reset occurs, the reset circuit has the same

functions as those of the M37710M4BXXXFP’s reset circuit.

Address Address
(1} Port PO data direction register (0dyg) - | 00,5 ! @8 Processor mode register 0 (5E ) l_ 00, l
(2} Port P1 data direction register  {055)-~ L 00,5 , @0 Processor mode register 1 (5Fg) WWFI
{3) Port P2 data direction register {08y5) - 00,6 J @1 Watchdog timer (8046)-- | FFF.g —|
{4) Port P3 data direction register (094) - |>4><I><l><] 0 I 0 I 0 {(ﬂ (32)  Watchdog timer frequency selection flag (814g)- WW 0
(5} Port P4 data direction register  (0C,¢)** 33 - Waveform output mode register  (62,5)-- | 00,
(6} Port P5 data direction register (0D} } 004 I B84 Reserved area {Da not write to this address)  (66,)-- L 00, ’
(7) Port PG data direction register  (1046)-" | 006 |69 AD cowersion intompt conoi regiser (70,6)- XD o lo]o]o]
{8) Porl P7 data direction register  (114¢)++ r 00,4 —| (36)  UART O transmission interrupt control register (7146)- W 0 ’ 0 ’ Om
(9) Port P8 data direction register (1415)": F 0046 —| (37} UART 0 receive interrupt control register (724) M 0 ‘ 0 ’ Dm
(1) A-D control register 0 (1Eg) MO ‘ 0 ] 0 I 0 J ? ’ ? ] ? l {38 VART 1 transmission interrupt control register (78,6)- W 0 r 0 i‘ 0 J 0]
) A-b control register 1 (1Fyg) MO N 0 ' 0 | 0 ] 1 m {38 YART 1 receive intermupt control register (7446)- Q J 0 ’ 0 a Ol
(12 UART 0 Transmit/Receive mode register (3046) ‘ 00yg l 40 Timer AQ interrupt control register (75160 Q | [1] | O—IFI
(19 UART 1 Transmit/Receive mote register (381)" | 00,5 1= @15 Tier AT ioterrupt control register  {76,4)-+ M@(} 0]ofo]o]
()  UART 0 Transmit/Receive control register 0 (34,¢) -+ W 0 | 1 l 0 l 0 l 0 [ #2)  Timer A2 interrupt control register (77050 0 I 0 l U—IFl
(9 UAﬁT1 Transmit/Receive control register 0 {3Cq4) gl1(ajo|o 43 Timer A3 interrupt control register '(7316)--- 0 I 0 | 0 [a
(16)  UART 0 Transmit/Receive control register 1~ (35,5) -+ | I} r 0 | 0 l 0 | 0 ] 0 | 1 m @) Timer A4 intemupt controf register (779,5)--- W 0 ‘ 0 ' 0 [0—’
M UART 1 Transmit/Receive control register 1 {30} ' 0 ‘ 0 i 0 | 0 [0 | 0 | 1 l 0—‘ (4] _ Timer BO interrupt conirol register (TA ) W 0 ] 0 J 0 ‘ O]
(13 Count start flag (404g) - I 0046 j {6  Timer B1 interrupt control register (7Big) W 0 ‘ 0‘ 0 g O]
(1% One-shot start flag (42,6)-- W 0 | 0 ‘ Q r 0 I 01 @) Timer B2 interrupt controf register (7Cg) - M 0 | 0 1 OJ 0‘
{2t Up-down flag (4445)-- [ 0044 —’ #) INT 4 interrupt controf register (7Dyg) M 0 ‘ 0 ‘ 0 ] 4 | 0 i 0
21 Timer AD mode“register (5B46) - l 004¢ | #% INT ,.interrupt control register (7€) ofojojojala
@) Timer A1 mode regisfer (5718) " 1 00,5 | {80 TNT ; interrupt control register (7F1g) l><]><] 0 | 0 l 0 | 0 l (ﬂ?l
23 Timer A2 mode register (5845) ( 00,4 I (51 . Processor status register PS E)} 0 i Q] ? [ ? ‘ 0 ’ 0 ' OI 1 ‘[’—!TJ
@4 Timer A3 mode register (596} l 004¢ ‘ () Program bank register PG ) ‘ 00 7
29 Timer-A4 mode register (5Asg) - ‘ 00,5 ‘ (53 Program counter.PCH L Content of FFFF g I
@26) Timer BO mode register (8Bg) - ‘0 | OJ 1 ‘ 0 ‘ UJ 0 ’ 0 | 0 i &4 Program counter PC_ _ uontent of FFFET‘
@) Timer B1 mode register (6C1g) - [0 [OI 1 Noi 0 ~ 0 ‘ 0 ’ (85 Direct page register DPR L 0000, }
28 Timer B2 mode register (5Dyg) IO ‘ Ol 1 M Q | 0‘ 0 ‘ 0 ‘ ) Data bank register DT i 0046 ‘
Contents of other registers and RAM are not initialized and should be in-
itialized by software.
Fig. 3 Microcomputer internal status during reset
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EPROM MODE
The M37710EFBXXXFP 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 4
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, P3,, P5q, P54,
P5,, CNVgs 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 0200045~1FFFF 4. ‘
Connect the clock which is either ceramic resonator or ex-
ternal clock to Xy pin and Xout pin.

z FEREERREHEEEEEEEEE
g
|<.o
'_
E o R -
- 0 o0
AESS ggfreeeeeooog
PJXxowvammh\\-?:ﬁﬂ:.m»Etﬁ?-’
ODERLFdddaddddddadddddadds
P P I P AP I P IAOINBIBBRBTIID
PP REEEfREEEaaaraaaaadia
EEEEREEEEEEEEE R EEEEEE R
HEBEBEERRBRRRERERBEEECEERIES
P83/ TxDg ++ [ (@] «+ P24/ A2/Dy ——B2)
P82/RxDo + [c6} O [38] +> P25/Az /D ——(Dg)
4 P8/CLKp = E j""‘ P25/A22/D5—®
b— P8¢/CTSa/RTSp/DAp + [68] [37] «» P2;/A23/Dy :
o Voo [&] j«P&fR/W—@
[____‘_. AVee [@ 3]+~ P3/BHE ————¢
Vaer — E :I"' P32/ALE p
Avss [ M37710EFBXXXFP 5]+~ P3g/HLDA -
1 — Vss  [F] 2 Vss Ts
———— P7:/AN7/ADpg #IE E—b E
— — PTe/ANg ~[F] [30] — xour—u—oi
b P7i/ANs —[F] (3] o Xy —————of ¥
$———————— P74/AN, [T 78] -~ RESET b
P73/ANy + 7] ] GNvsg
T O Op-&
P7,/AN; « [E0] [25] +=+= P4¢/HOLD b
T ENEEEEEEEEEEEE R s =
3°t3$3¢¢°t2$$$¢3tt#tttiiitt
ZEEN'— _‘fz‘i\l‘:_cnu—o»umtn->_
ZEidlefadararoaaaaaaagp
SR RS hCEEEEERE FE
NN RO G 2 RN NN~ m N o 5
lé‘(&"é’&&&éhﬁn—g»—zi—zr— 3
caa o gt 3y 37 393
T ) @<y ~<X g
< | db<bal <
ol ] i
S|l Srsosa g
. a a o o | o
" 668
- Qutline 80P6N-A * : Connect to ceramic oscillation circuit.
D : tis used in the EPROM mode.

Fig. 4 Pin connection in EPROM mode
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Table 1 Pin function in EPROM mode

M37710EFBXXXFP MEM27C101K
Vec Vog Vee
Vep CNVgg, BYTE Vep
Vss Vss Vss
- | Address input Ports PO, P1, P3, Apg~Asg
Data 170 Port P2 Dg~D7;
CE , P5, CE
OE " P5, OE
PGM P50 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 (Ag~Asg) to be read, and the
data will be output to the 1/O pins DQ~DT 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 GE 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 A0~A16. and the data to
be written is input to pins Dy~Dj;. Set the PGM pintoa"l”

Writing operation
To program the M37710EFBXXXFP, first set Voc=6V, Vpp=
12.5V, and set the address to 02000,5. 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

VCC=VPP.=5V( or Vcc=Vpp=5.5V) .

level to being writing. Table 2. 1/O signal in each mode
Pin | — — |
Erasing Mode CE | OE |PGM| Vpp | Voo | Datal’O
To erase data on this chip, use an ultraviclet lught source Read-out Voo | Vi X 5V | 5V Output
with a 2537 Angstrom wave length. The minimum radiation Output Ve | Vin X 5v | 5V Floating
power necessary for erasing is 15 W: s/cm’, Disable Vim | X | X | 5V | 5V | Floating
Programming| Vi_ | Viu V. 112.5V| 6V Input
. Programming| v | v | v [12.5v| 6V | Output
Verify
Program Disable| Viu | Vin | Vin [12.5V] BV Floating
Note. An X indicates either V,_ or Viu.
Program operation (equivalent to the M5M27C101K)
AC ELECTRICAL CHARAGCTERISTICS (Tg=25+5T, Voe=6V10. 25V, Vpe=12.510.3V, unless otherwise noted)
B Limits )
Symbol Parameter‘ Test conditions . Min. Tvo. Mo, Unit
tas Address setup time 2 M“S
toes OE setup time 2 us
tos Data setup time 2 uSs
tan Address. hold time 0 “s
tow Data hold time 2 us
tore Output enable to output float delay 0 130 ns
tves Vg setup time 2 713
‘vps Vpe 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 u“s
toe Data valid from OE 150 ns
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AC waveforms

PROGRAM ) VERIFY
Vin 4
ADDRESS 3(
Vi N
. tAs tAH
o ——ipnd
VlH/VOH { “
DATA { DATA SET 5——{ DATA OUTPUT VALID )
N 7 e
. VL'V,
VoL tos tou tore
e |
vPP 4
Vee- / tyes
Vee N
Vet 4
VCC . ' / tVCS
Vee fc—4
. Vin —]
= N
Vie
. tees
Vin ﬂ re
PGM \k ;M toes  ftoe
tew
Vi
OF " torw ;[
Vi

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

START _ “L'=08V, “H"'=2vy

{_ ADDR=FIRST LOCATION )

Programming algorithm flow chart

Vec=6.0V
Vep=12.5V

DEVICE |
FAILED

PROGRAM PULSE OF
0.2Xms DURATION

NO J‘
—(_ INCREMENT ADDR LAST ADDR ?
YES

( Voe=Vee="5.0V j

VERIFY
ALL BYTE

FAIL DEVICE
FAHLED

[ DEVICE PASSED | *45V < Vee=VrnmbsV
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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 ultraviclet rays and may

affect badly the erasure capability (ceramic package _

product).

(4} A high voltage is used for wrmng Take care that over-
voltage is not applied. Take care especially at power on.
(5) The programmable M37710EFBFP that is shipped in
~ blank is also provided. For the M37710EFBFP, 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

T

Screening

(Caution)

{Leave at 150°C for 40 hours)

V.

Verify test with PROM writer

—————————
: Function check in target device :
e e -

Caution : Never expose to 150 T exceeding 100 hours.

ADDRESSING MODES

The M37710EFBXXXFP has 28 powerful addressing modes.
Refer to the 7700 Family addressing mode description for
the details of each addressing mode.

MACHINE INSTRUCTION LIST
The M37710EFBXXXFP 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) M37710EFBXXXFP writing to PROM order confirmation
form

{2) 80PBN mark specification form

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

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

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

Input voltage POy~P0;, P1g~P1+, P2o~P2;, P3g~P3;,
A Pdg~P4z, PSy~P5;, PBo~P8y, P7y~P75, —0.3~Vge10.3 v
P8y~P8&, Vrer, Xin
Qutput voltage POg~ POz, P1g~P17, P2g~P2;, P3y~P3s,
Vo Pdg~ P4, P5g~P5;, PBy~P6;, PTy~P7-, ~0.3~Vge+0. 3 v
P8y—~P87, Xour, E
Py Power dissipation Ta=25C 300 . mw
Topr Operating temperalure —20~85 C
Tstg Storage temperature —40~150 C

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

Symbol Parameter Limits Linit
Min. Typ. Max.
Ve Supply voltage . 4.5 5.0 5.5 v
AVee Analog supply voltage ’ Vee v
Vss Supply voltage 0 \'
AVgg Analog supply voltage . ’ 0 Vv
High-level input voltage POy~ P0;, P3y~~P3;, P4y~Pdy,
P50"‘P57, P ""P67, P70""P77,
Y PBy~PB;, x.?: RESET, CNves, |- Voo Voo |V
BYTE
High-level input voltage Pio~P1;, P2y~P2
Vin ’ ’ ° (in single-chiop mo;e) 0-8Vco Voo v
High-tevel input voltage P1y~P1;, P2,~P2;
Vin (in memory expansion mede and | 0. 5Vge Vee v
microprocessor mode)
Low-level input voltage POy~ P07, P3g~~P33, Pdg~ P4y,
PSq~ P57, P~ P&y, P7g~P7;,
Vi P8,~P8;, x.,i ?;ET, g:st; 0 0.2Vee| ¥V
BYTE
Low-level input voitage P1o~P1;, P2,~P2. ]
Vie i ? (inosingI;-ch?p mo::le) 0 0-2Veo v
Low-level input voltage P1y~P1;, P2p~P2;
Vi {in memory expansion mode and 0 0. 16Vec \'4
" microprocessar mode)
High-level peak output current POy~P0;, P1g~P1;, P2p~P2;,
lontpeak) P3o~P33, P4g~P4y, P5y~PS5;, —10 mA
PBy~F6;, PTo~PTy, PBy~P8;
High-level average output current £0~P07, Pig~P1;, P2y~P2,
lontavg) P3~~P33, P4o~P4;, P5q~P57, —5 mA
P8y~PGy, PTo~P77, PBy~P8;
Law-level peak output current POy~P07, P1o~P1;, P2y~P2;,
loLipeak) |- P3~P3,, Pdy~P4;, P5~P5;, 10 mA
Plig~ P8y, PTg~PT;, P8y~P8;
Low-level average cutput current POg~P0;, P1p~P17, P2a~P2;,
loLcavg) P39~P3;, P4y~Pdy, PSo~P5;7, 5 mA
P6y~-P6;, P7y~~P7;, PBy~~P8;
1(Xin) External clock frequency input " 25 MHz

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

3. The sum of loLpeak: for ports PO, P1, P2, P3, and P8 must be 80mA or less,
the sum of loncpeak; for ports PG, P1; P2, P3, and P8 must be 80mA or less,
the sum of lo (peak) for ports P4, P5, P6, and P7 must be 80mA or less, and
the sum of lou(peak; for ports P4, PS5, PG, and P7 must be 80mA or less.



pREL\M\NAR;{W

4 ).,p-ec!{‘aca‘-‘o“

on 3 e changt

PROM VERSION of M37710MFBXXXFP

MITSUBISHI MICROCOMPUTERS

‘M37710EFBXXXFP
M37710EFBFS

ELECTRICAL CHARACTERISTICS (vec=5V, Vss=0V, Ta=25°C, Xy ) =25MHz, unless otherwise noted)

Limits

is stopped.

Symbol Parameter Test conditions o T Max Unit
in. ¥p. .
High-level output valtage POg~P0;, P1g~P17, P2~P2;,
Pag, P3|, P33, P40~P47,
lop=—10mA v
Vou Sg~PSy, PBg~PEy, PTg~PT7, | O 3
PBg~P8;
kHigh-level output voltage POy~FP0z, P15~P1s, P2o~-P2;,
fon=—4002A .
Von P3y, P3;, P oH “ 4.7 v
v High-level output voltage P3; lon=—10méA 3.1 v
igh-level output voltage
o g put verag lon=—A400u A 4.8
v High-level output voltage E lon="19mA 3.4 \'
igh-leve a
oH g P! g lon=—400uA 4.8
Low-level cutput voltage POq~P0z, Plg~P1s, P2y~P2;,
P3g, P3y, P3y, Pdg~P4y, - '
.V : lo.=10mA
ot PS,~P5y, Plg~PEy, PTo~PT7, | 5 2 v
P8y~ F8;
Low-level output voltage POp~P0z, P1y~P1;, P2p~P2;,
Vv loL=2mA .
oL P3g, P3,, P34 oL=<m 0.45 v
Vv Low-level output voltage P3 lo,=10mA 1.9 v
ow-level ouiput voltage
oL P & 2 lo.= =2mA 0. 43
\Y; Low-level output voltage E lo.=10mA 1.6 \Y
-ieve
oL P a lo,=2mA 0.4 ]
Ny Hysteresis HOLD, RDY, TAOw~TAd, TBOW~TB2y, 0.4 1
i JNTo~INT2, AD1ra, CTSs, CTS;, CLKg, CLKy :
Vr+—Vr— | Hysteresis RESET 0.2 0.5 v
Vr+—Vr— | Hysteresis Xiy 0.1 0.3 v
High-level input current POy~P0z, P1a~P17, P2p~P2;,
" P3g~P3,, Pdy~Pd;, P5~P57, '
V=5V
s PBo~ P67, PTg~P77, P8P8y, ! 5 «A
. X, RESET, CNVgg, BYTE
Low-tevel input current POg~P0;, P1o~P1s, P2g~P2;,
P3g~ P35, Pdg~ P47, Pig~P5,,
V=0V —
he PBo~P6y, PTo~ P77, P8~P8;, ' 5| uA
Xn, RESET, CNVgg, BYTE
VRam RAM hold voltage When clock is stopped. 2 , v
(X i) =25MHz,
In single-chip mode | square waveform 19 38 mA
tout L —
loo Power supply current output only pin 'S' Ta=25"C when clock 1
open and other pins | is stopped.
are Vss during reset. | T, =85C when clock w0 1A
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A-D | CONVERTER CHARACTERISTICS (Vcc=AVcc=5V,‘ Vss=AVgs=0V, Ta=25C, {(X;)y) =25MHz, unless otherwise noted)

Symbol Parameter Test conditions - Limits - Unit
Min. Typ. Max.
- Resolution Veer=Voo 10 Bits
— Absolute accuracy Vrer=Vce- +3 LSB
RiLappen | Ladder resistance Vrer=Vec 5 20 kQ
tcony Conversion time ' 4,72 MS
VRer Reference voltage : 2 Voo v
Via Analog input valtage 0 Vaser ‘v

D-A CONVERTER CHARACTERISTICS (Voe=Vrer=5Y, Vgs=AVss=0V, Ta=25T, f(Xn)=25MHz, unless otherwise noted)

Limits ]

Symbol Parameter : Test conditions — - Unit

Min. Typ. Max.

— Resolution 8 Bits

— Absolute accuracy +1.0 %
“tsu Set time - 3 73]
Ro Output resistance 1 2.5 4 kQ
lvrer Reterence power input current (Nate) 3.2 mA

Note, 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 (Voc=5vV10%, Vss=0V, Ta=25'C, f(Xin)=25MHz, unless otherwise noted)

External clock input

Symbol Parameter - Limits Unit
Min. Max. -
tc External clogk input cycle time 40 ns
twin) External clock input high-level pulse width 15 ns
twiL) External clock input low-level puise width 15 ns
t External clock rise timé 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
tsu(pip—e) | Port P1input setup time 60 ns
tsupzn—ey | Port P2 input setup time 60 ns
taucpano_e) | Port P3input setup time 60 ns
tsu(pap—E) Port P4 input setup time 60 ns
tsucpso—e) | Port P5 input setup time 60 ns
tsupep—e) | Port PE input setup time 60 ns
tau(ero—e) | Port P7 input setup time 60 ns
tsutpso—e) | Port PB input setup time 60 ns
th(e—paD) Port PO input hold time 0 ns
thie—piD} Port P1 input hold time 0 ns
thie—r2o) | Port P2 input hold time 0 ns
thie—paD) Port P3 input hold time V] ns
th(e—ran) Part P4 input hold time Q ns
th(e—_pso) Port P5 input hold time 0 ns
th¢e—-pPsD) Port P6 input hold time 0 ns
th(e—p7D) Port P7 input hold time 0 ns
tnie—psp) | Port P8 input hold time 0 ns
Memory expansion mode and microprocessor mode
Symbol Parameter Limits Unit
Min. Max.
tau(pio—e) | Port P1input setup time 30 ns
tsucpeo—e)y | Port P2 input setup time 30 ns
tsu(rov—e¢,) | RDY input setup time 55 ns
tsunoLo—sy) | HOLD input setup time 55 ns
‘thie—p1DY Port P1 input hold time 0 ns
thie—r20) Port P2 Input hold time 0 ns
this,—roy) | RDY input hold time 0 ns
this,—HoLp) | HOLD input hoid time 0 ns
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Timer A input (Count input in event counter mode)

Symbal Paramster Limits Unit
' Min, Max.
teitay TAi input cycle time 80 ns
tw(TAH) TAin input high-level pulse width 40 ns
tw(Tta) TAin input low-level pulse width 40 ns
Timer A input (Gating input in timer mode)
Symbol Parameter Limits Unit
Min. Max.
tocra) TAiw input cycle time 320 ns
twitam TAljy input high-leve! pulse width 160 ns
twiTal) TAi input low-level pulse width 160 ns
Timer A input {External trigger input in one-shot pulse mode)
Symbol Parameter Limits Unit
Min. Max.
tocTa) TAiy input cycle time 160 ns
twiTAH) TAin input high-level pulse width 80 ns
twiTaL) TAiy input low-level pulse width 80 ns
Timer A input (External trigger input in pulse width modulation mode)
- Limits
Symbot Parameter e Unit
Min. Max. .
twitan) TAin input high-level pulse width 80 . ns
tw(TAL) TAiw input low-level pulse width 80 ns
Timer A input (Up-down input in event counter mode)
Symbol Parameter Limits Unit
Min. Max.
tciue) TAlout input cycle time 2000 . ns
twiurn) TAiour input high-leve| puise width 1000 ns
twiupL) TAigyr input low-level pulse width 1000 |- ns-
tsuur-Ty TAigyr input setup time 400 ¢ ns
thirp-ur) TAioyr input hold time 400 ns
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Timer B input (Count input in event counter mode)

) Limits
Symbol Parameter - Unit
Min. Max.
tere) TBiw input cycle time (one edge count) 80 ns
tw(TeH) TBiy, input high-level pulse width (one edge count) 40 ns
twiTaL) TBiy input low-level pulse width {one edge count) 40 | ns
tc(re) TBiw input cycle time {both edges count) 160 ns
twiTeH) TBin input high-level pulse width (both edges count) 80 ns
twiTteL) TBiw input low-level pulse width {both edges count) 80 ns
Timer B input (Pulse period measurement mode)
Limits N
Symbot Parameter - Unit
Min. Max.
toire) TBi input cycle time 320 ns
twiTaH) TBijy input high-ievel puise width 160 ns
twitew) TBijy input low-level pulse width 160 ns
Timer B input (Puise width measurement mode)
: Limits
Symbol Parameter ! Unit
Min. Max.
toire) TBi input cycle time 320 ns
twi(TeH) TBijy input high-level pulse width 160 ns
twiTeL) TBiy input low-level pulse width 160 ns
A-D trigger input
Limits
Symboal Parameter Unit
Min. Max.
totam AD1rg input cycle time (minimum allowable trigger) 1000 ns
twiapL) ADrrg input low-level pulse width 125 ns
Serial /O
Limits i
Symbol Parameter - Unit
) Min. Max.
tocck) CLK; input cycle time 200 ns
twickH) CLK;j input high-level pulse width 100 ns
twickL) GLK; input low-level pulse width 100 ns
tdc—a)- TxDj; output delay time 80 ns
thic—a TxDj hold time 0 ns
tau(o—c) RxDj input setup time 30 ns
thic—b) RxDj input hold time a0 ns
External interrupt INTj input
. Limits
Symbol Paramster - Unit
Min. Max.
twvCinm) INT; input high-level pulse width 250 ns
tw(nL) INT; input low-level pulse width 250 i ns
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SWITCHING CHAHACTEF“STlcs (Voe=5VL10%, Ves=0V, T;=25C, f(_X|N)=25MHz, unless otherwise noted)
Single-chip mode |

Symbol Parameter Test conditions Limits Unit
Min. Max.
tdie—roa) Port PO data output delay time 80 | ns
tde—r1a) Port P1 data output delay fime 80 ns
tdie—p2a) Port P2 data output delay time 80 ns
td(e—prsaq) Port P3 data output delay time . 80 ns
td(e—Pacy) Port P4 data output delay time ) Fig. 5 80 ns
td(e—psa) Port P5 data output delay time : 80 ns
tde—paq) Port P6 data output delay time ] 80 ns.
tdie—pra) Part P7 data output delay time 80 . ns
tdie—raq) Port 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.

td(poa-—E) Port PO address output delay time 12 ns
td(e—pP1a) Port P1 data output delay time (BYTE="L") ’ . 45 ns
tpxz(e_p1z) | Port P1 floating start delay time (BYTE="L") 5 ns
tdip1a—E) Port P1 address output delay time - 12 ns
td(pia—aLe) | Port P1 address output delay time 5 ns
td(e—pr20) Port P2 data cutput detay time : 45 ns
tpxz(e—ppz) | Port P2 floating start delay time . ) 5 ns
td(pza_g) Port P2 address output delay time 12 ns
td(p2a—aLe) | Port P2 address output delay time 5 ns
td(s ,—nLoa) | HLDA output delay time 50 | ns
tdcaLe—e) ALE output delay time 4 : ns
twiaLe) ALE pulse width ' T 22 ns
tdieHe—E) gﬁ_ﬁ output delay time ‘ Fig. 5 ‘ 20 1 ns
tdirw—g> R/W output delay time ’ 20 ns
tdie—ap ¢4 output detay time 0 18 ns
thie—roa) Port PO address hold time 25 ns
thaLe—p1a) | Port P1 address hold time (BYTE="L") g . ns
thie—,1Q) Port P1 data hold time (BYTE="L") 25 ns
tpzx(e_piz) | Port P1 floating release delay time (BYTE="L") ' 25 ns
thie—pi1a) Port P1 address hold time (BYTE="H") ' 25 ns
thiaLe—_r2a) | Port P2 address hold time 9 ns
th(e—paq) Port P2 data hold time ‘ 25 ns
tpzx(e—p2z) | Port P2 floating release delay time ‘ 25 ns
thce—sue) | BHE hald time 18 ns
thie—r/w) 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 setection bit = “1", and external memory area is accessed)

. - Limits
Symbol Parameter Test conditions - Unit
Min. Max. :
tdipoa—e) Port PO address output delay time 12 ns
tdie—P1q) Port P1 data output delay time (BYTE="L") 45 ns
pxz(e_p1z) | Port P1 floating start detay time (BYTE="L") 5 ns
td(p1a—e) Port P1 address output delay time . 12 ns -
td(pta—aLe) | Port P1 address output delay time 5 " ns
tdie—p2an) Port P2 data output delay time 45 ns
tpxz(e_p2z) | Port P2 floating start delay time - : ' [ ns
tdip2a—E) Port P2 address output delay time 12 ns
td(e2a—acLe) | Port P2 address output delay time ’ | 5 ns
td(¢ —HLDA) HLDA output delay time 50 ns
td(aLE—E) ALE output delay time 4 ns
twiaLE) ALE pulse width 22 ns
td(BHE~E) WE output delay time f.5 20 ns
td(rw—g) R/W output delay time 20 ns
tde—s ) ¢4 output delay time 0 18 ns
th(e—roa} Part PO address hold time ‘ 25 ns
" th(aLe—p1a) | Port P1 address hold time (BYTE="L") 9 ns
thie—P1a) Port P1 data hold time (BYTE="L") 25 ns
tpzx(e—p1z) | Port P1 floating release delay time (BYTE="L") ' 25 ns
thie—p1a) Port P1 address hoid time (BYTE="H"} : 25 ns
thiaLe—p2a) | Port P2 address hold time A 9. ns
thie—p2a) Port P2 data hold time 25 ns
tpzx(e—p2z) | Port P2 tloating release delay time o5 ' ns
thie_swey | BHE hoid time 18 ns
th(e—r/w) | R/W hold 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 se!ection bit = "0", and external memory area is accessed)

Symbol Parameter Test conditions - Limits U;ﬂit
Min. Max,
td(poa—g) Port PO address output delay time 92 ns
tde—piq) | Port P1 data output delay time (BYTE="L") ) 45 ns
tpxz(e_p1z; | Port P1 floating start delay time (BYTE="L") 5 ns
tdip1a—E) Port P1 address output delay time 92 ns
td(pia—aLe) | Port P1 address output delay time 70 ns
tdte—p2aq) Port P2 data output delay time 45 ns
tpxZ(e_p2z) | Port P2 ftoating siart delay time 5] ns
tdiPza—E) Port P2 address output delay time 92 ns
tdip2a_aLe) | Port P2 address output delay time 70 ns
td(s,—HLDA) HLDA output delay time 50 ns
" tdcaLe—e) | ALE output delay time 15 ns
twiaLe) ALE pulse width 62 ns
td(sHE_E). W_E output delay time Fig. 5 100 ns
td{r/w—E} R/W output delay time 100 ns
tdie—e #1 output delay time 0 18 ns
thie—roa) Port PO address hold time 25 ns
thiaLe—p1a) | Port P1 address hold time (BYTE="“L") 20 ns
thie—ria) Port P1 data hold time (BYTE="L"} 25 ns
tpzx(e—_p1z) | Port P1 floating release delay time {BYTE="L") 25 ns
thiE—p1a) Port P1 address hald time (BYTE="H") 25 ns
th{aLe—p2a) | Port P2 address hold time 20 ns
thie_p2a) Port P2 data hold time 25 ns
tpzx(e_p2z) | Port P2 floating release delay time 25 ns
thie—enzy | BHE hold time 18 ns
thie—rw) | RAW hold time 18 ns
twieL) E pulse width 130 ns
PG o
P1
P2  100pF
F3 -1
P4
P5 Vza
P&
P7
P8
#1
E
Fig. 5 Testing circuit for ports PO~P8, ¢,
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TIMING DIAGRAM | vy
Single-chip mode twir) L)
£(Xin)
E

7/

le—  td(e—pog)

Port PO output X'

:—}\ thie—roo)

fe—> tdie—p1a)

(_-x thie-rio)

le—s| tdte—Pza)

tsu(ron—E

Port PO input

Port P1 output

Port P1 input

tsu(mn-s)/F

Port P2 output

‘ tsutpzo—E) :
Port P2 input j\ thie—pzp)

fe— Yd(e—p3a)

:* thie—rao}

b tdie~-rac

A thig—ran)

le—>! tdie—Psq)

. Port P3 output

tsucpan~
Port P3 input

Port P4 output

tsu(mo-eF

Port P4 input

Port PS output

tsucpso—g)
Port P5 input . R }\ thie—rso)

=1 tde—req)

Port P6 output X

1su(ren—¢
Port P6 input * * th(E—PED)

<= tdte—pra}

Port P7 output

tsu(pro—e
rt i t '
Port P7 inpu . * thie-p70)

l<—=| td(e—rsa)

Port P8 output

‘ ) tsu(rso—E)
Port P8 input ‘ 3\ th(e—peD)




oRELIMINARY

mcﬂmix
\!\3‘ pd
sotice: THS im0t :ei et 1 change-

a
pic imits
p&vam?

 MITSUBISHI MICROCOMPUTERS

M37710EFBXXXFP
M37710EFBFS

PROM VERSION of M37710MFBXXXFP

tecra)
twitan)
3
TAiy input : ' /
tw(TAL)
toiue
TwiupH)
TAigyr input J N
\
twiurL)

TAigyr input
{Up-down input)

X

in Event counter mode

TAin input
(When count by falting)

N A it up | lsutup—Ty)

TAin Input
{When count by nsmg)

TN

[

|/

torm
twiTen)
—
TBiy input /
‘ twiTBL}
teian
twiapL)
ADyqg input \
teicr
twickn)
CLK; ' f
/ N
: twickL)

=Dy y
tdic-a ‘ .
L tsuo—c thic-o) |
RxDj X |
twiine)
INT; input

twiinm)
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Memory expansion mode and microprocessor mode

{When wait bit = 1"}

E RNV VA WA
~N_ /S S
ADY input | /

tsutapy—9p)  thier—Row)

mi

(When wait bit=“0")

ROY input /

tsutaoy—#)  thist—rov

=

(When wait bit = “1” or “0” in common)
# f_\_/_\_
tsutHOLD—4y)

HOLD input . \

tdts—HLDA) tdts—Hi0a)

HLDA output

Test ¢onditions

* Vg = 5VE10%

« Input timing voltage V.= 1.0V, Vi =4.0V
» Qutput timing voltage : Vo, = (. BV, Vou = 2.0V



MITSUBISHI MICROCOMPUTERS

g | M37710EFBXXXFP
PREUMINARC M37710EFBFS

o e This 38 RO ; chand®
Notice T?:iqmias ave subject 1

i
paraine

PROM VERSION of M37710MFBXXXFP

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

(%)
$,
fdie-p ' die—p ) o
E o twiew f \ y
tdiroa—e)
thie—roa)
s
Port PO output X Address { Address X
(Ao""’Av)
' lh(ALE"P“-)L‘_)l thie-r1a) tpxze—ma tpzxiE~P12)
4
Port P1 output Address Data Address | W — — —— — F— Address
(A3~A|5/D3~D15) N
(BYTE="L") tdtpia-ace | [ ldtE=P1@)
tdiria—g)
the—ra)
-
Port P1 output X Address 3 : Address X
(Ag~As) -
(BYTE="H") tsurio—e) thie—pio)
Port P1 input v )
thiaLe-p2a) .F_;] th(E—P?O) tpxz (e—p2z) tpzxie_pzz)
Port P2 output Address Data Address | ————— B l< Address
(A5~ Aza/Do~D7) il Fp—— tsucpeo—g)
tdteea-ae) || tdte—pea) ' thte—rzo)
Port P2 input
twiaLe) .
e tdiaLe—e)
Port P3; output ‘
(ALE}
tdiane—e)
" thie—sne)
Port P3, output . / ) X
(BHE) - \
'derw—e) thie—rw)

Port P3; output
(R/W)

Test conditions

* Voe=5VE10%

+ Qutput timing voltaée * Voo =0. 8V, Vou=2.0V
- Ports P1, P2 input SV =0. 8v, vi=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)

o
1(X)
. WAVAVAWAYAWAS
: tie—sy) —
E twiew) 'd“"‘"
. \ |
thie—poa) s tdpoa—e)
Port PO output X Address Address X
(Au‘*'Ar) .
‘ lhm.z-mn]* thie-p10) [*7] toxz(e—p12) tpzxe-p12)
Port P1 output
(Ag~Ay5/Dy~D5) Address Data Addres Address
(BYTE="L") A
t [eldie-riQ)
td (P1A—ALE)
' thie-p1a) == tdiea—e)
Port P1 output r .
(Ag~Ays) I Address Address X
{BYTE="H")
tsutpio~g) thie-r10)
Port P1 input
th(ALE—P2a) | thie-r 20} toxze—pz2) tpzxie—r22)
Port P2 output = J NS T\
(Asg~Az3/Dg~D7) Address X Data \Auuu .:Yl : Address
sutP20—E)
tdipa—g)- thie—rz0)
tdipaa—ace) | | tdie—p2a)
Port P2 input.
'wUI\LE)
le—td(aLe—E)
Port P3; output
(ALE)
tdisne—€)
>l thie~ BHE)
Port P3, output ) \r )(
(BHE) y
tdirw—Ee)
thie- rw)

Port P3, output
(R/W)

Test conﬁlitions

* Vee=5vE10%
» Qutput timing voltage : Vo =0.8V, Voun=2.0V
* Ports P1, P2 input

' V|L=0. 8V, Viy=2.5v
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Memory expansion mode and microprocessor mode

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

tc

tdie—s) de—s)
B twieL) /
E n
tdtroa—g} B
thie—poa) ‘_)I . i
Port PO output ‘ { ‘
Port PO X _ Address Address X
thiaLE—pP1a) ﬁ «,I th(e—r10) tpxz(e—p12) tpzx (e—r12)
Port P1 output ( i ;|—
(Ag~Ays/Dg~D1s) i _)\Address X Data N Address Address
_(BYTE=' L . tdie—r10) )
d(P1A=ALE) - tdip1a—Eg)
) ’ the—pin) ‘_’I )
Port P1 output [ ‘
EAB~A'5) ) X Address h Address X
BYTE="H"
: tsupip—g) thie—p1o}
Port P1 input
' thiaLE—Paa} thie—r20) lpxz (e—pez) tpzx (e—r22)
. ‘
) G, ST, e -
t -
tgie—p2a) diPza—g) tautr2o0—€) thee—re0)
. t(pea—ALE)
Port P2 input
"
wlaLe) e tdtare—e:
Port P3; output . ]
(ALE} \
1 -
d(BHE=E) e the—sne
Port P3, output ) X
(BHE) :
( —E)
ttrw—e thie—rmw)
Port P3, output ’

(R/AW)

Test conditions

- Vee=5v+10%

» Qutput timing voltage © Vg =0. 8V, Vou=2. 0V
* Ports P1, P2 input TV =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 MF84M1I-GT1EATXX 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
u 8 /16 controllable data bus width m Industrical machines

m Buffered interface

® TTL interface level

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 Outline
Type name capacity width (bits) (ns) type pIng drawing

MF84M1-G1EATXX 4 MB 8/18 250 Two-plece 63 68P-002
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FLASH MEMORY CARDS

PIN ASSIGNMENT

PNLn Symbol Function F;an Symbol Function
1 GND Ground 35 GND Ground
2 D3 3 [CD1 Cerd detect 1
3 D4 37 D11
4 D5 Data 1/0 38 D12
5 Ds 39 D13 Data 1/0
6 DT 40 D14
T |CEI Card enable 1| 41 | D15
g | Al0 Addrass input 42 |CE2 Card enable2
9 |GE Output enable 43 | NC
10 At 44 NC No connection
11 A9 45 NC
12 A8 Address input 46 A7
13 Al3 41 Al8
14 | Al4 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 2
19 Al6 53 NC
20 AlS 54 NC
21 Al2 55 NC
gg :: ; g? :g No connection
24 | A5 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 |BVDI1 Battery voltage detect 1
30 Do 64 D8
31 D1 Data /0 65 (D9 Data 1/0
32 |Dz2 66 | D10
33 | WP Write protect 67 |CD2 Cerd detect 2
34 | GND Ground 68 | GND Ground
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FLASH MEMORY CARDS

BLOCK DIAGRAM (MF84M1-G1EATXX)

CD1
CDZ%

Vepi
AZ0 ADDRESS- Verz
A19 DECODER [ 78]
At ——
- °s |— D15
Alf——— TS Vpp D18
AV — D13
Al ——— — D12
A — =3
A {aDDREss-| | 18 | MEMORY| 4 — o
¥ f— A 2Mb DATA-BUS|— B %
A7 ——— FLASH BUFFERS|— D 6
Ab —————— MEMORY o
22 —_— ] X 16 D3
A —— T =21
Al = D
gE7 Vv
I WA [
WB YV MODE
~ —A\—} | CONTROL
OE LOGIC
REG—& Veeo
WP ————————
ON
WRITE PROTECT oy o
vD1
OF% GND

;

FUNCTIONAL DESCRIPTION

The operating mode of the card is determined by
five active low control signals (REG, CEt1, CEZ2,
OE, WE), three supply voltages (Vcc, Vpel,
Vep2) and control registers located in each mem-
ory IC.

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

Read only mode

When the voltages applied to both Vpp1 and Vpp2
are less than the voltage applied to Vge (i.e, Vpp=
0V to Vce), 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 a high level when the device 1s in
read only mode except during combination (4)
where it’s condition 1s unimportant) :

(1) f 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

(AQ) is ignored.

(3) 1 CE1is setto a high level and CE2is setto a
low level the odd bytes (onfy) 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) 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).
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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

Whan a programming voltage (VppH) is applied to
aither 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
tatch 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 contro!l register.

After latching the command data, the card will go
intoc 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 (D0to DT) when the following conditions
are applied :

(1) CE1: low level, CE2 : high level, OE : low level,
WE : high level, A0 : low level

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

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 level
when Ve 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,




