MITSUBISHI MICROCOMPUTERS

M37710M4LXXXFP

SINGLE-CHIP 16-BIT CMOS MICROCOMPUTER

DESCRIPTION ‘

The M37710M4LXXXFP is a single-chip 16-bit micro-
computer designed with high-performance €MQOS silicon
gate technology. This is housed in a small 80-pin plastic
molded QFP.

This 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 para-
llel processor that can also be swiiched to perform 8-bit
parallel processing. This microcomputer is suitable for
communication, office, business and industrial equipment
controller that require high-speed processing of large data.
Its strong points are the low supply voltage and the small
package.

FEATURES
® Number of Dasic INSITUCHONS: -+t rrerseresrienns 103
® Memory size ROM =-oeverreiiiiiiiiinenan, 32K bytes
TRAM  eeer e 1024 bytes
® Instruction execution time
The.fastest instruction at BMHz frequency -+ 500ns
® Single low suppiy voltage ............................. 27~55V

® Low power dissipation 7
(At 3V supply voltage, 8MHz frequency) - 12mW (Typ.)
(At 5V supply voltage, 8MHz frequency) -+ 30mW (Typ.)

Wide operating temperature range e —40~85C

L
Y Interrupts ......................................... 19 types 7 levels
® Multiple function 16-bit timer «=-+1-rss e, 5+3
(Pulse motor drive waveform can be output)
® UART (may also be synchronous) ............................. 2
® 10-bit A-D converter---«++rseeeereeiianans 8-channel inputs
@ 8-bit D-A converter - - 2-channel outputs
® 12-bit watchdog timer ‘
® Programmable input/output
(ports PO, P1, P2, P3, P4, P5, P8, P7, P8) -+ +errevonene: 68
APPLICATION

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

Control devices for industrial equipment such as ME, NC,
communication, portable equipment, and measuring instru-
ments

NOTE ,
Refer to “Chapter 5 PRECAUTIONS” when using this mi-
crocomputer. J .
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MITSUBISHI MICROCOMPUTERS

M37710M4LXXXFP

FUNCTIONS OF M37710M4LXXXFP

SINGLE-CHIP 16-BIT CMOS MICROCOMPUTER

Parameter Functions
Number of basic instructions 103
Instruction execution time 500ns {the fastest instruction at external clock 8MHz frequency)
i ROM 32K bytes
Memory size
RAM 1024 bytes .
i '(IO‘ tout ports P0~P2, P4~P8 8-bitX 8 ,
nput/Qutput pol :
pHYIPULP Pg 4 Ditx 1
. TAQ, TA1, TA2, TA3, TA4 18-bit>x 5
Multi-function timers
T80, TB1, TB2 16-bitX 3
Serial 1/0 (UART or ¢lock synchronous serial 170} X2
A-D converter 10-bitX 1 (8 channels)
D-A converter 8 -bitX 2
Watchdog timer 12-hitX 1
3 external types, 16 internal types
Interrupts . - ;
) {Each interrupt can be set the priority levels to 0 ~7.)
Glock generating circuit Built-in{externally connected to a ceramic resonatar or quartz crystal resonator)
Supply voltage 2.7~5.5V
o 12mW (At 3V supply voltage, external clock 8 MHz frequency)
Power dissipation
. 30mW (At 5V supply valtage, external clock 8 MHz frequency)
. Input/Qutput voltage 5v
Input/Qutput characteristic
) Output current 5mA
Memaory expansion Maximum 16M bytes
Operating temperature range —40~85C

Device structure

GMOS high-performance silicon gate process

Package

80-pin plastic molded QFP
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SINGLE-CHIP 16-BIT CM0OS MICROCOMPUTER

PIN DESCRIPTION

Pin Name Input/Output Functions

Vee, Power supply Supply 2. 7~5.5V to Vee and 0V to Vss.

Vs ‘

CNVgs CNVgs input input This pin controls the processor mode. Connect 1o Vgs for single-chip mode, and to Vee for external ROM
types.

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

: quired time. ’

Xin Clock input Input | These are 1/0 pins of internal clock generating circuit. Connect a ceramic or quartz crystal resanator be-
tween Xy and Xour. When an external clock 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 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 mefnory expansion mode or microprocessor mode, this pin determines whether the external data bus is
8-bit width or 16-bit width. The width is 16 bits when “L” signal inputs and 8 bits when “H" signal inputs.

AVge Analog supply input Power supply for the A-D converter. AVsg is also used for D-A converter. Connect AV 1o Vg and AVgg to

AVss Vgs externally.

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

PO~ P07 140 port PO 170 In single-chip made, port PO becomes an 8-bit 1I/0 port. An I/0 direction register is available so that each
pin ¢an be programmed for input or output. These ports are in input mode when reset .

Address(A;~~Ag)is outputin‘memory expansion mode or microprocessor mode.

P1¢g~P1; 10 port P1 17O In single-chip made, these pins have the same functions as port PO. When the BYTE pin is set to “L" in
memory expansion mode or microprocessor made 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 (Ajs~Ag) is output when E autput is “H".

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

P2y~P2; 1/Q port P2 110 In single-chip mode, these pins have the same functions as port P0. In memory expansion mode or microp-
‘rocessor-mode low-order data(D;~Dg) Is input or olitput when E output is “L" and an address(Agz~Aqg)is
output when E output is “H".

P3p~P3; 170 port P2 1/O In single-chip mode, these pins have the same functions as port PO. in memory expansion mode or microp-
rocessor mode, R/W, BHE, ALE, and HLDA signats are output.

P4y~P4, 170 port P4 /O In single-chip mode, these pins have the same functions as port PO. In memaory expansion mode or microp-
rocessor mode, P4y and P4; become HOLD and RDY input pin respectively. Functions of other pins are the
same as in single-chip mode. In single-chip mode or memory expansion mode, port P4z can be program-
med for ¢, output pin divided the clock to X pin by 2. In microprocessor mode, P4, always has the func-
tion as ¢y output pin.

P&y~ P5; 170 port PS 170 In aqdition to having the same functions as port PO in single-chip mode, these pins also function as 1/0
pins for timer AQ, timer A1, timer A2 and timer A3. P5;~ P5g also function as output pins for puise motor
drive waveform.

P&y~ P6; 170 port PG /0 In addition to having the same functions as. port PQ in single-chip mode, these pins also function as 170
pins for timer A4, external interrupt input INTq, INT; and INT; pins, and input pins for timer B0, timer Bt and
timer B2. P also functions as output pin for pulse motor drive waveiorm,

P7~P77 170 port PY [lie; In addition to having the same functions as port PD in single-chip mode, these pins also function as anaiog
input ANp~AN; input pins. P7; also has an A-D conversion trigger input function.

P8y~P8&; 170 port P8 170 In addition to having the same functions as port PO in single-chip mode, these pins also 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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M37710M4LXXXFP

SINGLE-CHIP 16-BIT CMOS MICROCOMPUTER

BASIC FUNCTION BLOCKS :
The M37710MALXXXFP has the same functions as the
M37710M4BXXXFP except for the reset circuit.

Therefore, refer to the section on the M37710M4BXXXFP.

MEMORY

The memory map is shown in Figure 1.

0000006 0000005 00000044
Q0007F 5 )
000080, .
Bank 015 ’ ~
: Internal RAM S contral registers
1024 bytes ~

Peripheral devices

00FFFFqs ~
. 010000;6 00007F,¢
\ 00047F g . :

Bank 1,5 ! Reserved area

‘ . Do not use
O1FFEEs \ (this area. )
\  DDOB7Fy,
\ 00FFD6:¢ A-D conversion
\ UART1 transmission
N J.. \ - = . <+ / UART1 receive
. \ : - UARTO transmission
\00800015 / UARTO receive
Timer B2
\ / Timer B1
\ ‘ /- Timer B0
\ / Timer A4
-\ / Timer A3
Timer A2
Bank FEq4< \ ‘Internal ROM / . Timer At

_ . \ I 32K bytes / Tl:r;;_r AD
FEFFFFs o / : 2
FF0000:s \ / %?

. q
\ / Watchdog timer

Bank FF.g 00FFDG, DBC

BRK instruction
» \ Zero divide
FEFFFFiq 00FFFE,q ' - 00FFFE:s RESET

Interrupt vector table

s
)

(¢
— 1
~

LI I N L R R )

FEQQ00ys

Fig. 1 Memory map
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M37710M4LXXXFP

SINGLE-CHIP 16-BIT CMOS MICROCOMPUTER

RESET CIRCUIT

Reset occurs when the RESET pin is returned to “H" level
after holding it at “L" level when the power voltage is at 2.7
to 5.5V. Program execution starts at the address formed by
setting the address pins Ags~ Ayg to 0046 Ais~ Ag to the
contents of address FFFF,q and A;~ A, to the contents of
address FFFE4s.

Figure 2 shows the status of the internal registers when a
reset occurs. '

'Figure 3 shows an example of a reset circuit. The reset in-
put voltage must be held 0.55V or lower when the power
voltage reaches 2.7V.

M37710M4LXXXFP

RESET
28

Vee

69

VCC

ov

I
;

RESET

ov

2,7

<

\

Fig. 3 Example of a reset circuit (perform careful

evaluation at the system design level before using)

Address Address

{1) Port PO data direction register . (D4,5) - r 00,5 | 29 Processor mode register 0 (5€4g) | ) 0046 ‘
(2) Port P1 data direction register  {05;¢) | 00,s | (30) Processor mode register 1 (5Fqg) WWO}
(3) Port P2 data direction register  (084)- ‘ 00:¢ | (1) Watchdog timef {60,6) | FFFag l
(4) Port P3 data direction register (09g):- W}J 0 (30 Walchdog timer frequency selection fiag (61:6) MM&J
(5} Port P4 data direction register {0Cg) ’ 0046 J (33" Waveform output mode register  {62,5) - | 00yg ‘
(6} Port P5 data direction fegister (0015._)--' r 004 l (38 Reserved area {Do not write 1o 1his address)  (66.g) | 00,6 T
(7} Port P6 data direction register  (104¢)- ‘ 0015 l {35 A-D conversion interrupt conlrol register (7046}~ W 0 ’ 01} DIJ 0 1|
(8) Port P7 data direction register (114g)- { 04 } (38)  UART 0 lransmission interrupt control register (714g) NW 0 i 0 ‘ DTE‘
(9) Port P8 data direction register (1445) - \ 004 J (37 UART Q receive interrupt conlrot register (7246) W 0 z 0 [ 0 N 0 i
{10 A-D control regisler 0 (1E4g)-- WOI 0 | 0 | 0 | ? ‘ ? l ? \ (38 UABTI transmission interrupt control register (7346) D@W 01 Ul 0{ 0]
(t) A-D control register 1 (1Fyg)-- [ 0 [0 M ¢ | 0 ] 0 [ 1J 1J (3% UART 1 receive interrupt control register (7445)--- M 0 2 0 ‘ 0} 0!
(10 UART 0 Transmil/Receive mode register (30,g) l_ 00,5 ) ‘ @0 Timer A0 interrupt control register (7544) W 0 E 0 ] Oi 0 1
(13 UART 1 Transmit/Receive mode register (3854) | 0046 i {1 Timer A1 interrupt control register (764g) - W 0 l 0 5 1] i 0 ‘
(16 UART O TeansmivRecaive ool regiser . (3426)+ DXDXDX 01 1]0]0] 0] 2 Timer A2 interrupt contratvegister (77,60 XXX 0] 0] 0] 0]
(15 UART 1 Transmit/ Receive control register 0 (3C¢) DI 1 EO | 0 | 0| 43  Timer A3 internipt control register (7846) W 0 ” 0 ; 4] l _01
(15)  UART 0 Transmit/Receive control register 1~ (35,6} IO 1 0[ 0i0 ‘ 0 | 0| 1 I 0‘ {1 Timer A4 interrupt control register (7946) W 0 ’ 0 ‘ 0 | 0‘
(i)  UART 1 Transmit/Receive control register 1~ (3D4) [0}0[0 [ 0|o | 0| 1 l 0] S Timer BQ interrupt control register (7Ag) D@W 0 ‘ 0 ‘ 0 ] 0|
(1) Count start flag (40,6) - | 00,6 | {48  Timer B1 interrupt control régister (7B W 0 } 0] 0 I D‘
(1% One-shot start flag (42,5) W 0 | 0 I 0 | 0 | 0| UM Timer B2 interrupt control register (7Cyg) - W 01 0 TO l 0—‘
20 Up-down flag (44,6) - ‘ 0046 I #3) INT g interrupt control register  (7Dqg)- M ] l 0 ‘ 0] 0 i 0 I D}
@) Timer AG mode register (5646) l 0046 J U8 INT , interrupt control register (7E6) m D‘ 0 ‘ 0 ‘ 0 ‘ 0 | 0‘
22 Timer A1 mode register (5746) l 0046 I 60 INT ; interrupt control register  (7F ) 0 1 0 i 0 [ 0 } 0 I 0‘
@3 Timer A2 mode register (5816) " I 0015 l 50 Processor stalus register PS IO I 0 ! 0] ? l? 0‘ 0 ‘ 0‘ 1 ] ? I ? ]
4 Timer A3 mode register {59:¢)- I 00,5 ) Program bank register PG ‘ 006 ‘
28 Timer A4 mode register (5A46)- l 00;4 (53 Program counter PCy | Content of FFFF,g ‘
0§ Timer BO mode register (se.e)- [0]a]1]0[0]0]0]0] &0 Program counter PC, | content of FFFE,e |
@) Timer B1 mode register (6C.6)" 1 0‘ 0] 1 N 0 ' 0 } 0 ‘ 0 i 5% Direct page register DPR { 000046 71
8 Timer B2 mode register (5046} {01 ON 1 N 0 \ 0 ' 0 l 0]| (5 Data bank register DT I 005 ‘

Contents of otﬁer registers and RAM are not initialized apyshiolla ba iz

itialized by software.

Fig. 2 Microcomputer internal status during reset
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ADDRESSING MODES

The M37710M4LXXXFP has 28 powerful addressing modes.
Refer to the 7700 Family addressing mode description for
the details of each addressing mode.

MACHINE INSTRUCTION LIST
The M37710M4LXXXFP has 103 machine instructions. Re-
fer to the 7700 Family machine instruction list for details.

DATA REQUIRED FOR MASK ROM ORDERING
Please send the following data for mask orders.

{1) M37710M4LXXXFP mask ROM order confirmation farm
{2} 8OP6N mark specification form

{3) ROM data.(EPROM 3 sets)
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SINGLE-CH!P 16-BITV CMO0S MICROCOMPUTER

ABSOLUTE MAXIMUM RATINGS :

Symbol Parameter Conditions Ratings Unit
Veeo Suppl‘y voltage —0.3~7 v
AV Analog supply voltage —0.3~7 \4
v, Input voltage RESET, CNVgs, BYTE _ —0.3~12 v

input voltage POp~P07, P1g~P1;, P2o~P27, P3g~P3y,
Vi Pdg~Pdy, PSg~P3;, PG~ P67, P7g~P77, —0.3~V¢cc+0.3 v
P8o~P8y, VRer, Xin
Output voitage POy~P0;, P1g~P17, P2g~P27, P3¢~P3s,
Vo P4y~ Pdy, P5y~P57, PBo~P67, PTo~PT7, —0.3~Veet0.3 A4
PSg"' P87. XOUT‘ E
Pd Power dissipation Ta=25TC 300 mw
Topr Operating temperature —40~85 c
Tsty Storage temperature —65~150 [*

RECOMMENDED OPERATING COND|T|ONS (Veo=2.7~5.BY, Ta=—40~85T, unless otherwise noted)

Symbol Parameter - Limits Unit
Min. Typ. Max.
Veeo Supply voltage 2.7 5.5 \"
AVee Analog supply voltage Vco \"
Vas Supply voltage 0 \J
AVgs Analog supply voltage 0 v
High-level input voltage POy—~P07, P3;—~P3; Pdp—P4;,
PS5y~ PS;, PBy~P6;, P7o~P7;,
Vi PBZ~P8:, x.NU. RESET, ngs;, 0.8Vee Vee v
BYTE
High-level input voltage Pl1¢~P1z, P2g~~P2 '
Vin ? ’ ? (inosingle-chip mo:ie) 0.8Voo Vee v
High-level input voltage Pig~P1;, P2;~P2;
Vin (in memory expansion mode and |0. 5Vgc Ve v
microprocessor mode)
Low-level input voltage POg~P07, P3;~P3,, Pdg~P4;,
P5q~ P57, P6y~P6y, PTo~P7;, '
Vie P8~ P8;, X, RESET, <03st; ¢ 0-2Vco| V
BYTE
Low-level input voltage P1y~P17, P2p~P2
Vi ’ ? (inosingI;-ch?p mo;e) 0 0.2Vec v
Low-level input voltage Plg—~P1,, P2;~P2; '
Vie (in memory expansion mode and 0 0.16Vee v
microprocessor mode)
High-level peak output current POy~P0z, P1o~P14, P2g~P2;,
fonipeak) P3p~P33, Pdg~P4s, P5o~P57, —10 mA
PBo~P67, P7g~PT7, PBy~P8;
High-level average output current POg~P0s, P1g~P1;7, P2;~P2;,
lon(avg) P3g~P3s, Pdg~Pd;, PE;~P5;, —5 mA
P6g~P67, PTo~P77, P8~P8;
Low-level peak output current POp~PQ;, P1g~P17, P2g~F2;,
loLtpeak) ‘ P3o~ P33, P4g~P47, PSo~P5;, 10 | mA
P6o~P8;, P7o~P7+, P8y~P8;
. Low-leve! average output current POg~ POy, P1g~P17, P2g~P2;,
lowcavg) P3P, Pdo~Pdy, PSo~PSy, 5| mA
P6y~P67, P7o~P7, P8g~P8;
f( Xing) External clock frequency input 8 MHz

Notes 1. Average output current is the average value of a 100ms interval.

2. The sum of fo (peak) for ports PO, P1, P2, P3, and P8 must be 80mA or less,
the sum of lon(peak) for ports PO, P1, P2, P3, and P8 must be 80maA or less,
the sum.of lo(peak) for ports P4, P5, P6, and P7 must be 80mA or less, and
the sum of lowpeak) for ports P4, P5, P6, and P7 must be 80mA or less.
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M37710M4LXXXFP

SINGLE-CHIP 16-BIT CMOS MICROCOMPUTER

ELECTRICAL CHARACTERISTICS (Veo=5V, Vss=0V, Ta=25C, f(X,)=8MHz, unless othonyise noted)

Symbol Parameter Test condition-s Limits Unit
Min. Typ. Max.
High-level output voltage POp;~P0;, P1y~P1;, P2y~P2y,
Vo, P30, P3;, P3, Py~Pdy, Vee=5Y, low=—10mA 3 v
P5¢~P5;, Py~ P67, PTo~PTs,
P8,~P8; Voe=3V, lon=—1mA 2.8
VOH High-level output voitage zgzi—;?f,Pzzom-Ph, P2¢~P2;, Voo=5V, lon=—400gA 4.7 y
Veo=bV, lon=—10mA 3.1
Vou High-level output voltage P3; Vec=5Y, lop=—4001 A 4.8 v
V¢c=3V< |0H=—1n’lA 2.6
Vee=5V, lon=—10mA 3,4
Vou High-level output voltage E Vee=bV, lon=—400uA 4.8 v
Voe=3V, lgy=—TmA 2.6
Low-level output voltage POg~P07, P1y~P1;, P2;~P2;, Veo=5V, lo,=10mA 2
Vo P3g, P34, P33, P4y~P4;, v
PSo~P5;, P6y~P6;, PTy~P77, ,
P80~P87 Vcc=3V, lop,=TmA 0.5
Voo Low-level output voltage ;gz;Z?T,PZlm-Ph, P2¢~P2;, Vee=5V, '0|¢= A 0.45 v
Vee=5V, lo,=10mA 1.9
Voo Low-level output voltage P3, Vee=5V, lo,=2mA 0.43 \"
Vee=3V, lor=TmA 0.4
Vee=5V, lo.=10mA 1.6
Voo Low-level output voltage E Vee=5V, loL.=2mA 0.4 v
Mee=3V, lor=TmA 0.4
Vyp—v,_ | Hysteresis HOLD, RDY, TAOu~TAdy TBON~TB2N. | VoomoV 0.4 .
INTg~INT, ADrps, CTSp, CTSy, CLKg, CLK, Vee=3V 0.1 0.7
Vy+—Vy_ | Hysteresis RESET xzz;gz g 12 gi v
Vo =—Vy— | Hysteresis X Voo =5V 0.1 0.3 v
re~Vr_ | Hy " Voo=3V 0.06 0.2
High-level input current POg~P0;, P1g~P1;, P2p~P2;, Vee=5V, V=5V 5
|".| P30~P33, P40~P47, P50~P57. #A
P6g~ P87, PT~ P77, P8y~P8;,
X, RESET, CNVgs, BYTE Vee=3V, vi=3v 4
Low-level input current POy~P0,, P19~P1;, P2y~P2;, Voo=5V, V=0V —5
. P39~P3s, Pdy~P4;, Pg~P5;, A
P6p~P67, P7o~FP7;, P8¢~ P8,
X, RESET, GNVgg, BYTE Vee=3V, =0V —4
Vaam RAM hold voltage When clock is stopped. 2 \"
: ' In single-chip f(Xn)=8MHz, | Vge=5V 6 12
mode output square waveform | Vige=3V 4 8 mA
only pin is open | 1. —28¢ when clock is
loe Power supply current and ather pins | gpopped. 1
are Vss during Ta=85C when clock is —1 #A
reset. stopped. 20
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A-D CONVERTER CHARACTERISTICS (Voc=AVcc=5YV, Vss=AVss=0V, Ta=25'C, f(X;y) =8MHz, unless otherwise noted)

Symbol - Parameter Test conditions Limits Unit
. Min. Typ. Max.
- Resolution Verer=Vce ) ' 10 Bits
— Absolute accuracy : VRer=Veo +3 LSB
Riappen | Ladder resistance Vrer=Vco 5 20 K
tcony . Conversion time : 29.5 : us
Vrer Reference voltage - 2.7 Vee \Y
Via Analog input voltage : 0 Vrer v

D-A CONVERTER CHARACTERISTICS (voc=5Vv, Vee=AVss=0V, Vage=5V, Ta=257C, f(X,n) =8MHz, unless otherwise noted)

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

- Resolution 8 Bits

— | Absolute accuracy 1.0 %
tsu Set time 3 uSs
Ro - | Output resistance o 1 2.5 4 kQ
lvaer Reterence power Input current . ’ {Note) 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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SINGLE-CHIP 16-BIT CM0OS MICROCOMPUTER

TIMING REQUIREMENTS (Voo=2.7~5.5V, Vss=0V, Ta=25T, f(X,,)=BMHz, unless otherwise rioted)
External clock input ‘

Symbot Parameter i Lirmits Unit

. Min, Max.
tc External clock input cycle time 125 ns
twiH) External clock input high-level pulse width 50 ns
LY External clock input low-level pulse width 50 ns
tr External clock rise time . 20 ns
t External clock fail time - 20 ns

Single-chip mode

Symbo! ’ Parameter . ‘ - Limits Unit

) ] Min, Max.
tsu(pop—e) | Port PO input setup time ‘ 300 ns
tsutpio—e; | Port P1input setup time . } 300 ns
tsu(pep—e) | Port P2 input setup time 300 ns
tsuipso—e) | Port P3 input setup time ) . 300 ns
tsuipap—e) | Port P4 input setup time 300 ns
tsucpsp—ey | Port P5 input setup time ‘ 300 ns
tsucrep—_g). | Port P6 input setup time : 300 : ns
tsuipzo—e) | Port P7 input setup time ' ' 300 ns
tsupep—ey | Port P8 input setup time ) 300 ns
th(e—poD) Part PO input hold time 0 ns
th¢s—r1D) Port P1 input hold time 0 ns
th(e—pzo) Port P2 input hold time 0 ns
thie—pap) Port P3 input hold time 0 ns
thie—pap} Port P4 input hold time 0 ns
th(e—psp) Port P5 input hold time 0 ns
thie--Psp) Port P6 input hald time 0 ns
th(e—r7D) Port. P7 input hold time 0 ns
th(e—prsn) Port P8 input hald time Y] ng

Memory expansion mode and microprocessor mode

Symbol Parameter 7 Limits Unit

Min. Max,
tsu(prip—e) | Port P1 input setup time 80 ns
tsu(rep—g) | Port P2 input setup time ' ) . | 80 : ns
tsu(rov—¢ ) | RDY input setup time 90 ns
tsutHoLo—4,) | HOLD input setup time 90 ns
th(e—p10) Port P1 input hold time ' 0 ns
thie—p20) Part P2 input hold time Q ns
th(s,—RrDV) RDY input hold time 0 ns
this,—HoLo) | HOLD input hold time 0 ns
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SINGLE-CHIP 16-BIT CM0OS MICROCOMPUTER

Timer A input (Count input in event counter mode)

Limits )
Symbol Parameter - Unit
Min. Max.
toira) TAin input cycle time 250 ns
tw(TaH) TAin input high-level pulse width 125 ns
tw(TAL TAiy input low-level pulse width 125 ns
Timer A input {Gating input in timer mode)
Limits
Symbol Parameter - Unit
Min. Max.
teta) TAi input cycle time 1000 ns
twiTaH) TAiw input high-level pulse width 500 ns
twTal) TAiy input low-level pulse width 500 ns
Timer A input {External trigger input in one-shot pulse mode )
Limits
Symbol Parameter - Unit
Min. Max.
toira) TAiy input cycle time 500 ns
twiTaH) TAiny input high-level pulse width 250 . ns
bw(TAL) TAin input low-level pulse width 250 ns
Timer A input (External trigger input in pulse width modulation mode)
Limits
Symbol Parameter Unit
: Min. Max,
twiTaH) TAip input high-level pulse width 250 ns
twiTal) TAin input low-level pulse width 250 ns
Timer A input {Up-down input in event counter mode)
Limits -
Symbol Parameter Unit
Min. Max.
tccur) TAigur input cycle time 5000 ns
twiuer) TAigyr input high-level pulse width 2500 ns
twiueL) TAloyr input low-level pulse width 2500 ns
tsucup-ty) | TAlour input setup time 1000 ns
th(Ty-up) TAlgyr input hold time 1000 | ns
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SINGLE-CHIP 16-BIT CMOS MICROCOMPUTER

Timer B input (Count input m svent counter mode)

Symbol Parameter Limits Unit
. : Min, Max.
teire) TBiw input cycle time (one edge count) 250 ns
twiTeH) TBij input high-level pulise width {one edge count) 125 1 ns
twiteL) TBiy input low-level pulse width {(one edge count) 125 ns
toire) TBi input cycle time (both edges count) 500 ns
twiTeH) TBiw input high-level puise width (both edges count) 250 ns
twiTeL) TBiy input low-iavel puise width (both edges count) 250 ns
Timer B input (Pulse period measurement mode)
Symbol Parameter - Limits - Unit
Min. Max.
teite) TBiw input cycle time 1000 ns
tw(TeH) TBiy input high-level pulse width 500 ' ns
twiTeL) TBiy input low-level pulse width 500 ns
Timer B input (Pulse width measurement mode)
Symbolh Parameter - Limite Unit
Min. Max.
toirs) TBi\y Input cycle time 1000 ns
twiTeH) TBiy input high-level pulse width 500 ns
twiTey) TBijy input low-level pulse width 500 ns
A-D trigger input
Symbol Parameter Lirits Unit
Min. Max.
toiap) ADqrg input cycle time (minimum allowable trigger} 2000 ns
twiapL) m input low-level pulse width 250 |. ns
Serial I/O .
Symbol Parameter Limits Unit
Min, Max.
tcicKk) CLEK;j input ¢cycle time 500 ns
twickH)y CLKj input high-level puise width 250 ns
twickL) CLK;j input low-leve| pulse width 250 ns
tdic—a) TxDj output delay time 170 ns
thic—a) TxDj hold time 0 ns
tsu(p—c) RxDj input setup time 80 : ns
thic—o) RxDj input hold time 100 ns
External interrupt INTj input
Limits X
Symbol Parameter Yy Max. Unit
tw(INH) W‘l‘l input high-level pulse width 250 ‘ns
tw(iNL) INT; input low-level pulse width- 250 ns
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SWITCHING CHARACTERISTICS (Vco=2.7~5.5V, Ves=0V, Ta=257, f(Xi)=8MHz, unless otherwise noted)
Single-chip mode | - ‘

Symbol Parameter Test conditions Limits Unit
Min. Max. '
tdce—roc) Port PO data output delay time 300 ns
tdite—pi1a) Port P1 data output delay time 300 ns
td(e—P20) Port P2 data output delay time 300 ns
tdce_paa) Port P3 data output delay time : 300 ns
tdie_pac) Port P4 data output delay time Fig. 4 300 ns
td(e—psa) Port P5 data output delay time o 300 ns
tdie—peq) | Port P6 data output delay time 300 - ns
tdte—pra) | Port P7 data output delay time 300 ns
td(e—pPBO) Port P8 data output delay time 300 ns
Memory expansion mode and microprocessor mode (when wait bit = "1")
Symbol Parameter Test conditions - Limits Unit
Min. Max.

td(Poa—e) Port PO address output delay time - 62 ns
tdce—p1Q) Port P1 data output defay time (BYTE="L") 130 ns
tpxz(e_p1z) | Port P1 floating start delay time (BYTE="L") 10 ns
td(pra_e) Port P1 address output delay time 62 ns
tdipia—aLe) | Port P1 address output delay time ' 52 ns
td(e~—pP2q) Port P2 data output delay time 130 ns
tpxz(g..p2z) | Port P2 floating start delay time 10 ns
td(pza—g) Port P2 address output delay time . 62 ns
td(p2a—aLE) | Port P2 address output delay time 52 ns
td(s,—rLoa | HLDA output delay time 120 ns
td(aLE—E) ALE output delay time 4 ns
tw(aLE) ALE pulse width ‘ 82 ns
tgceHe—e) ﬁ!jli autput delay time ' Fig. 4 62 . ns
td(r/w—E) R/W output delay time 62 ns
tdie—s ¢ output delay time 0 40 ns
th(e—poA) Port PO address hold time ) 95 ns
th(aLe—e1a) | Port P1 address hold time (BYTE="L"} 9 ns
thie—pP1a) Port P1 data hold time (BYTE="L") 95 ns
tpzsce_p1z) | Port P1 floating release delay time (BYTE="L") 95 ns
thie—p1a) Port P1 address hoid time (BYTE="H") ' 95 1 s
th¢aLe—p2a) | Port P2 address hold time 9 ns
th(e—r20) Port P2 data hold time 95 ns
tpzx(g_p2z) | Port P2 floating release delay time a5 . ns
thie_ene) | BHE hold time , ' 18 ns
th(e—rmw) | R/W hold time 18 ns
twieL) E pulse width . 220 : ns
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SINGLE-CHIP 16-BIT CM0OS MICROCOMPUTER

Memory expansion mode and microprocessor mode

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

Syrﬁbof Parameter ’ Test conditions - Limits Unit
Min. Max,

td(poa—e) | Port PO address output delay time - : 62 ns
td(e—P1a) Port P1 data output delay time (BYTE="L") 130 ns
- tpxzie—p1z) | Port P1 floating start delay time {BYTE="L") 10 | ns
tdp1a—E) Port P1 address output delay time B : 62 ns
tdpia—aLe) | Port P1 address output delay time h2 ns
td(E—Pza) Port P2 data output delay time ' 130 ns
tpxzZ(e—p2z) | Port P2 floating start delay time 10 ns
td(pza—E) Port P2 address output delay time : 62 ns
tdip2a—aLe) | Port P2 address output delay time ' 52 ns
tdte ;—HLDA HLDA output delay time : . ’ 120 . ns
td(ALE_é) ALE output delay time - 4 ns
twiaLE) ALE pulse width : . ‘ 82 Sl ans
td(eHE_&E) W_E output delay time . ’ Fig. 4 62 o ns
td(rrw—g) R/W output delay time 62 ns
tde—e ¢1 output delay time 2 40 ns
thie—proa) Port PO address hold time : 95 ns
th(aLe—p1a) | Port P1 address hold time (BYTE="“L") ‘ 9 ns
thie—pri1Q) Port P1 data hold time {BYTE="L") . 95 . ns
tpzx(e—p1z) | Port P1 floating release delay time (BYTE="L") ' 95 ) ns
thie—e1a) Port P1 address hold time {(BYTE="H") 95 ns
th(aLe—paa) | Port P2 address hold time 9 ns.
thie—p2q) . | Port P2 data hold time 95 ns
tpzx(e_p2z) | Port P2 floating release delay time 95 ns
th(e_sme) | BHE hold time ' 18 ns
thee—rrw) R/W hoid time . : ' 18 - ns
twiel) - E pulse width ] 470 | - ns
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SINGLE-CHIP 16-BIT CM0S MICROCOMPUTER

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(poa—E) Port PO address output delay time : 312 ns
td(e—pP1a) Port P1 data output delay time (BYTE="L") - ‘ . 130 ns
tpxzce—p1z) | Port P1 flcating start delay time (BYTE="L") ' 10 | ns
td(p1a—€) Port P1 address output delay time 312 ns
tdipia—aLe) | Port P1 address output delay time 177 ns
tdie—p2a) Port P2 data output delay time . 130 ns
tpxz(e_p2z) | Port P2 floating start delay time 10 ns
td(p2a_e) Part P2 address output delay time ; 312 ns
td(p2a_aLe) | Port P2 address output defay time 177 ns
td(4—nLoa) | HLDA output delay time ) 120 ns
td{aLE—E) ALE output delay time 100 ns
twiaLE) ALE pulse width . 207 ns
tdtene—g) EHE output delay time Fig. 4 312 ns
tdia/w—e) R/W output delay time ‘ \ 312 ns
td(E—p 1) #, output delay time . 0 20 oS
th{e—roa) Port PO address hald time 95 ns
theaLe—pia) | Port P1 address hold time (BYTE="L") ’ - 105 ns
thee—_p1a) Part P1 data hold time (BYTE="L") . 95 ns
tpzx(e—p1z) | Port P1 floating release delay time {BYTE="L") 95 1l ns
th(E—_p1a) Port P1 address hold time (BYTE="H"} 95 ns
theaLe—pza) | Port P2 address hold time 105 ns
th(e—prza) Port P2 data hold time 95 . ns
tpzx(e—p2z) | Port P2 floating release delay time : 95 . ns
thie—ene) BHE hald time 18 ns
thee—r/w) R/W hold time ’ 18 ns
twiew) E pulse width : 470 ns
PO -0
P1
P2 —_—
P3 __ 100pF
' P4
Ps |- 7T
P&
p7
P8
$1
E

Fig. 4 Testing circuit for ports PO~PS8, ¢,
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TIMING DIAGRAM tr Y 1

Single-chip mode g twon) twiL)
(X}
E

Port PO output
Port PO input
Port P1 output
Port P1 input
Port P2 output
Port P2 ihput
Port P3 output
Port P3 input
Port P4 output
Port P4 input
Port PS5 output
Port P5 input
Port P8 output
Port P6 input

Port P7 output

Port P7 input

Port P§ output

Port P8 input

A

le—>  tdie-poq)

h

‘tsucpop—E)

:—X thie—roo)

e ldie—r1a)

tsytpio—e)

~r

3\ thie—po)

le—s{ die-req)

X

tsuip20—£)

~

3 thie—rz0)

le—=| tdie—paa)

X

b
tsutpsp—e)

<

l:h(E—PSD)'

le—={ tdie—paa)

tsu(pan—e)

<

A thie—rap)

le—>| td(e—rs0)

tsutpso—E} .
% th(e—~psD)
== tdie—psa)
tsu(pep—E:
‘__X thie—ren)

> tde-pred

A

tsu(rro—E)

W

A thie—p7p)

<> tde—ps)

tsutpso—e)

i

(—j\ thie-rap)
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tc(T.«\)
tw(tan)
TAin input / \
- twiraL)
l |
lmup\
twiupH)
TAigyr input / \
twiurL)
[ i
TAigyr input 4
{Up-down input)
-
in Event counter mode
TAi,, input
(When count by talling) : Ftncra=ue | tsutup—Ta
TAiw input ————.\ ’
(When count by rising) \ /

INT; input

toire)
twirer)
TBi,y input / \
- twiTeL! )
>
tc(aD)
twiabw) '
ADqgg input ) \ \ /
toicws | '
|
twickH)
CLK; - / \
A A .
’ twick) ‘
thic—a)
TxDj
A
tdic-o
‘ L tsuc-o thic—p)
AxD; X \
twimw) ;
twiinm) ‘L/
=1
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SINGLE-CHIP 16-BIT CM0OS MICROCOMPUTER

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

_\__/—\ ST
RDY input ; \ /

A

mi

tsutroy—a)  thisti—rov)

{When wait bit = "0")
# _/_\-_/_\_/_\_/_\_/_\_/_\_/_\_

\ [ e e ——————

mi

RDY input . : /

tsucrov—e)|  this—rov)

{When wait bit = “1” or “0" in common)

thes, —
tsu(HoLD—¢) h(#—HOLD)

HOLD input \

tdie—HLDA) td(g,~HLDA)

HLDA output

Test conditions

* Ve =2.7~5.5V

* Input timing voltage VL =0. 2V, Vi = 0.8V¢c
+ Qutput timing voltage : Vg = 0.8V, Vou = 2.0v



MITSUBISHI MICROCOMPUTERS

M37710M4LXXXFP

SINGLE-CHIP 16-BIT CMOS MICROCOMPUTER

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

|(Xm)

¢,

Port PQ output
( AO ~A 7 )

Port P1 output
(A8~A|5/DB~ Dys)
{BYTE="L")

Port P1 output
(Ag"‘"’Ays)
(BYTE="H")

Port P1 input

Port P2 output
(A15"“A23/Do"‘ D7)

Port P2 input

Port P3; output
(ALE)

Part P3, output
(BHE)

Port P3; output
(R/W)

PV VAN (N

t
Moot ¢

twin

tdte—9 ) —
fwiEL) T Y .
tdpoa-e)
thie—roa)
X Address Address X

theace —m_nL thie-pia) toxzie-piz: tpzxie—r1z)

Address Data Address | Mo — = — — — 4 b — Address
taipra—aces | <7 ldtE=P10)

tdiria—gr
thee—pi1a)
4
X Address \ Address
tsutrip_g) ﬂ thie-piD)

theave—paal ~—>| thie-pz0) Tpxzie—p2z) <—)I tpzxie—p22

Address % Data Address | W} —— — — — — — Address

] Ty tsutpo—g)
taipoa—aie) | | tdie-pP2a) 2 thee~p20)
twiace)
tdace—e»
ldene-e) thie—rmw)
X X

1 — .
dirw 2 thie—rw:

Test conditions
* Vge=2.7~5.5V
* Qutput timing voltage | Vo, =0. 8V, Vou=2.0V

» Ports P1, P2 input LV =0.16Vge, Viu=0.5Vse
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Memory expansion mode and microprocessor mode

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

Porl_ P3, output
{R/W)

tc
H(Xin)
SRV AWAWAWAY
) ld(E—ﬁ}—) ~
£ ~twien lge—e _
: : /
]\ /
i thie-poa)  fas tdiroa—e)
- Fort PO output X Address ‘Address X
(Ag~A;) i X ¥
th(ALE—NA)l“ thie—-pra) [ tpxz(e-pz) lpzx(e—pP12)
Port P1 output T
(Ag~Aq5/Dg~Dig) Address Data Addrash Address
(BYTE="L")
et td(E— P10}
td (PiaA—ALE) )
thie-p1a) <™ (P1IA—E)
Port P1 output = Kierae
{Ag~Aqs) X Address Address X
(BYTE="H")
tsuirio—£) thie-mo
Port P1 input
thiaLE—P2a) thie=—p2q) toxz(e-p2z) thzxie~p2z)
Port P2 output L ) 7
{Asg~Aga/Dg~D7) Address X Data Addrass./] N Address
tsu(pop—g)
tdipza—g) Ihie-e20)
tdipza—aLe) | | td(e—r2a)
Port P2 input .
twiace)
4<—td(ALE4Ei
Port P3, output
(ALE)
td(eHE—E)
e th(e—BHE)
Port P3, output ) \( X
(BHE) /
tdirw—E)
1 the—rw)

Test conditions
» Vee=2.7~5.5V
« Output timing voltage : Vo, ==0.8V, Von=2.0V

+ Ports P1, P2 input TV, =0.16Vge, Vin=0.5Vee
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Memory expansion mode and microprocessor mode

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

(Xin)

mi

Port PO output
( Ag~ Az}

Port P1 output
(Aa""'A-ls/De"“D]s)
(BYTE="L")

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

Port P1 input

Port P2 cutput
(A15~A23fDo~ D7)

Port 2 input
Pont P3; output

(ALE)

Port P3; cutput
(BHE)

Port P3g output
(R/W)

tde—sp die—¢p)
twieL
] tdipoa—e
thie—roar ‘_)1 :
X Address Address
thiaLe—p14) » j (_1 thie—p1a) toxz (e- P12 tozx(e-p12)
v, .
\Address X Data X Address | y—————— Address
tdce—p10)
tdpin—nre) td(orage)
thie—ma) [*
-
X Address x_ Address -
tsutpin—£g) thie-mo
thCPiLE—PZA) '  thie-r2c) tpxz (g-p2z) tpzx (e~p2z2)
: X Address j‘ Data Address _————— - Address
|
I tdie-pea) I‘_ld“”b‘;ﬁ, tsutpen—e) thee—p2ps
1d(p2a—ALE)
tWU\LE)
f— td(ae—)
N ) _
t _
' dianee) == thie—sne)
td(riw—E) t
(E—R/W)

' Test conditions
« Vee=2.7~5.5V
« Output timing voltage : Vg =0, 8V, Vou=2.0V

« Ports P1, P2 input 1V, =0. 18Vgc, Vi=0. 5V
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FLASH MEMORY CARDS

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

Flash Memory Card

Connector Type

Two-piece 68-pin

Z

DESCRIPTION

The MF84MI1-GTEATXX 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

8 Write protect switch

PRODUCT LIST

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

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

PIN ASSIGNMENT

Pin Symbol Function Pin Symbol Function
No. No.

1 GND Ground 35 GND Ground

2 D3 3 [CD1 Cerd detect 1

3 D4 37 D11

4 D5 Data |/0 38 D12

5 Ds 39 D13 Data /0

6 DT 40 D14

T |CE1 Card enable 1 41 | D15

8 | Al Address input 42 |CE2 Card enable 2

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 |BVD1 Battery voltage detect 1
30 Do 64 D8

31 D1 Data /0 65 (D9 Data 1/0

32 |Dz2 66 | Dio

33 | WP Write protect 67 |CD2 Cerd detect 2

34 | GND Ground 68 | GND Ground




MITSUBISHI MEMORY CARD

FLASH MEMORY CARDS

BLOCK DIAGRAM (MF84M1-G1EATXX)

Veri1
A20 ADDRESS- Verz
Al9 DECODER [ 6]
A ———
] e — D156
Al ————— CS Vpp — D1t
Al4 —m———— | D13
Al —————— — D12
A —— =
Al T———__|aDDRESS-| | 18 | MEMORY| 44 — D
¥ f— Y N 2Mb DATA-BUSI— B §
A ———— FLASH BUFFERS|— B &
Ap ——— MEMORY — D3
23 —_— x 18 | D3
i — S
A — —
= OE WE — Do
Al =
o5 P whhd e
CEZ bt B
-V EAAASER MODE
—— ~A—+ | CONTROL
OE LOGIC
HEG—& Vee
wp —————
ON
WRITE PROTECT [ow o
vDA1
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,
Vepr2) 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 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 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) 1f CE1 is set to a high level and CE2 is set to 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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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. Vpp1l 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.

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 (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) CE1: low level, CE2 : low level, OF : 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 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.



