MITSUBISHI MICROCOMPUTERS

M37710E4LXXXFP

PROM VERSION of M37710M4LXXXFP

DESCRIPTION

The M37710E4LXXXFP is a built-in PROM single-chip mi-
crocomputer designed with high-performance CMOS sili-
con gate technology. This is housed in a small 80-pin plas-
tic molded QFP. The features of this chip are similar to
those of the M37710M4BXXXFP except that this chip has a
32K-byte PROCM 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 communication, office, business and industrial
equipment controller that require high-speed pracessing of
large data. Since general purpose PROM writers can be
used for the-built-in PROM, this chip is suitable for small
quantity production runs. -

"FEATURES
® Number of basic instructiong:-----«-=sssoooeeeeessreerernene 103
® Memory size  PROM(one time) «+ooreereereeess 32K bytes
. 7 RAM ................................ 1024 bytes
® |Instruction execution time
The fastest instruction at 8MHz frequency «----+--+- 500ns
@ Single low supply voltage: - eereennen. 2.7~55V

® Low power dlssmatlon

(At 3V supply voltage, 8MHz frequency) -12mwW (Typ.)
(At 5V supply voltage, 8MHz frequency) --- 30mW (Typ.)
® Wide operating temperature range:«+++++++---- —40~85C
@ INtErTUPLS «++ooovrrreerenre e, 19 types 7 levels
® Multiple fungtion 16-bit timer rroorereereeeeenee reeeeeee 543
(Pulse motor drive waveform can be output)
® UART (may also be synchronous) ............................. 2
® 10-bit A-D converter------c-ceeememmeeminn. 8-channel inputs
® 8-bit D-A converter «----soeresrerie 2-channel outputs
® 12-bit watchdog timer
® Programmable input/output
(ports PQ, P1, P2, P3, P4, P5, PGB, P7, P8) rerrreereereees 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.

PIN CONFIGURATION (TOP VIEW)
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FUNCTIONS OF M37710E4LXXXFP

PROM VERSION of M37710M4LXXXFP

Parameter Functions
Number of basic instructions 103 .
Instruction execution time 500ns (the fastest instruction at external clock 8MHz frequency}
K PROM 32K bytes
Memory size
: RAM 1024 bytes
PO~P2, PA~P8 8-bitxX 8
Input/Output ports -
P3 4 -bitxX 1
TAD, TA1, TA2, TAS, TA4 16-bitX 5
Multi-function timers
TBO, TB1, TB2 16-bitX 3
Serial I/0 (UART or clock synchronous serial 1/0)X2
A-D converter 10-bitX 1 ( 8 channels)
D-A converter 8 -bitX 2
Watchdog timer 12-bitX 1 i
3 external types, 16 internal types
Interrupts . .
(Each interrupt can be set the pricrity levelsto 0~ 7.)
Clock generating circuit Built-in{externaliy connected to a ceramic resonator or quartz crystal resonator)
Supply voltage 2.7~5.5V
12mW (At 3V supply voltage, external clock BMHz frequency)
Power dissipation
30mW (At 5V supply voltage, external clock 8MHz frequency)
Input/Output voltage 5V :

{nput/Qutput characteristic

Output current 5 mA
Memory expansion ’ Maximum 16M bytes
Operating temperature range —40~85°C

Device structure

CMOS high-performance. silicon gate process

Package

80-pin plastic molded QFP
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PIN DESCRIPTION

Pin Name input/Qutput Functions

Vee. Power supply Supply 2.7 t0 5.5V to Vg and 0V to Vss. - !

Vss '

CNVgs CNVgs'input . Input This pin controls the processor mode. Connect 10 Vg for single-chip made, and to Vee for external ROM
types. '

RESET Reset input Input To enter the reset staté, this pin must be kept at a “L” condition which should be maintained for the re-
quired time.

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

Xour Clock output QOutput and the Xpyr pin should be left open.

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

BYTE Bus width seiection input input In memary expansion mode or microprogessor 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.

AVee Analog supply input Power supply for the A-D converter. AVgs is also used far D-A converter. Connect AVec 10 Ve and AVgs to

AVssg Vgg externally.

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

PO~ PQ; 170 port PO [lie] in single-chip made, port PO becomes an 8-bit 170 port. An I/O direction register is available so that each
pin can be programmed for input or outpul. These ports are in input mode when reset .

Address{A;~Ag)is output in memory expansion mode or microprocessor mode.

P1g~P1; 1/0 port P1 1/0 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
{Dys~Dais input or output'when E cutput is *L” and an address (A;~Ag) is cutput when E output is “H".
1t the BYTE pin is “H” that is an external data bus is 8-bit width, only address(A;s~Ag)is output.

P2y~P2; {0 pont P2 170 In single-chip mode, these pins have the same functions as port PO. In memory expansion mode or microp-
rocessor mode low-order data{D;~Dy) is input or output when E output is “L” and an address{Ags~Asg)is
output when E output is "H”.

P3y~P3; 170 port P3 o In single-chip mode , these pins have the same functions as port PO. In memory expansion mode or mic-
roprocessor maode, Hm, BHE, ALE, and HLDA signals are output.

P4g~P4; /O port P4 /0 In single-chip mode, these pins have the same functions as port PO. In memory 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 P4; can be program-
med for ¢, output pin divided the clock to Xy pin by 2. In microprocessor mode, P4, aiways has the func-
tion as ¢, output pin.

P5¢~P5; IYO port P5 [{s) In addition to having the same functions as port PD in single-chip mode, these pins also function as 1/0
pins for timer AQ, timer A1, timer A2 and timer A3, P5y~ P5 also function as output pins for pulse motor
drive waveform.

P6p~P6;7 170 port P§ f{e] In addition to having the same functions as port PO in single-chip mode, these pins also function as 1/0
pins for timer A4, external interrupt input INTy, INT; and INT, pins, and input pins for timer BO, timer B1 and
timer B2. P6p also functions as an output pin for pulse motor drive waveform.

P7o~PT7; 17O port P7 170 In addition to having the same functions as port PO in single-chip mode, theée pins also function as analcg
input ANg~AN;7 input pins. P77 also has an A-D conversion trigger input function.

P8y~P8; 1/Q 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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PIN DESCRIPTION (EPROM MODE)

Pin Name Input/Qutput Functions

Voo, Vss Power supply S_upply 5V=+10% to Vg and 0V to Vgg.

CNVss Vep input Input Connedt to Vep when programming or verifing.

BYTE Vep input Input Connect to Vpp when prograrﬁming ar verifing.

RESET Reset input Input | Connect to Vs,

Xin Clock input {nput Connect a ceramic resonator between Xpy and Xour.

Xouv Clock output Qutput

E Enable cutput QOutput Keep open.

AVce, AVgs | Analog supply input GConnect AVeg 10 Vo and AVgs io Vss.

Vaer Reference valtage input Input Connect to Vgs.

POg~PO; Address input (Ag~A;) Input Port PD functions as the lower 8 bits address input (Ag~A;).

P1o~P1; Address input {(Ag~A;s)|  Input Port P15~P1- functions as the higher 8 bits address input (Ag~Aqs). In 266K mode, connect P17 to Vee.

P24~P2; Data 1/0 (Dg~Dy) 10 Port P2 functions as the 8 bits data bus {Dy~D;).

P3o~~P33 Input port P3 input Connect to'VSS.

P4y~P4; Input part P4 Input Connect to Vgs.

PSo~P5; Control signal input Input | P5y*P5; and PS5, functions as PGM*, OE and CE input pin respectively,
Connect PSs, P54 and P55 to V. Connect P5g to Vgg in 256K mode and to Vg in TM mode. Connect P5; to
Vgs.

P6y,~P86; Input port P& Input Connect to Vgs.

P7o~P7; Input port P7 Input Connect to Vss.

P8y,~P8; Input port P8 Input Connect to Vgs.

* It is available in 1M mode.
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BASIC FUNCTION BLOCKS

The M37710E4LXXXFP has ‘'the same functions as the
M37710M4BXXXFP except for the following:

{1) The external ROM is PROM.

(2) The reset circuit is different.

Therefore, refer to the section on the M37710M4BXXXFP.

MEMORY

The memory map is shown in Figure 1.

000000:¢ 0000001 ’ 000000,
00007F¢

00008016 ~ Peripheral devices
~

Bank 0164 : Internal RAM ~ contrai registers

1024 bytes ~

O0FFFFie
010000:5

\ 00047F,5

Bank 145< \ Reserved area

/ Do not use)

01FFFFis \ - \_this area.

\ 00087Fs

Interrupt vector table

\ A-D conversion
UART1 transmission
/ UART1 receive
\ UARTO transmission
\00800[)‘5 / UARTOQ receive
* Timer B2
\ / Timer B1
\ / Timer B0
\ / Timer Ad
\ / Timer A3
\ Timer A2 _
Bank FE.g ’ \ internal PROM / Timer Al

Timer AQ
. \ 32K bytes / NT
FEFFFFi \ / 2

/ INT,
FF0000:6 \ iNT,
/ 0
Watchdog timer

’ 00FFDS, : DBC
Bank FFs 18 : ] BRK instruction
\ . Zero divide
FFFFFFig DOFFFFg O0FFFE g RESET

12
rla
4
—
{&
)
—
4
~

PR I T T )
z
-
o
o
L
¥

FEQQQO:e

Fig. 1 Memory map
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RESET CIRCUIT

Reset occurs when the RESET pin is returned to *H” level

: — Power on
after holding it at “L” level when the power voltage is at 2.7 M37710E4LXXXFP
to 5. 5V. Program execution starts at the address formed by —
setting the address pins Az~ Asg 10 00;6, A5~ Ag to the RESET ve. Voo / 2w
contents of address FFFF,g, and A;~ Ay to the contents of o8 5 Ov
address FFFE;g. MW RESET -
Figure 2 shows the status of the internal registers when a i ov e
reset occurs.

Figure 3 shows an exampie of a reset circuit. The reset in-

put voltage must be held 0.55V or lower when the
voltage reaches 2.7V.

power

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 (04,4}~ I 0044 ‘ 29 Process& mode r_egister 0 (5E46)- l_ 004

" {2) Port P1 data direction register (05,60 | 004¢ ‘ 30 Processor mode register 1 (5F ) WW
{(3) Port P2 data directi;:n register (084g)-- T 0046 ‘T @41 Watchdog timer (60,60 I_ FFF e !
(4) Port P3 data direction register (09,6)- W 0 ‘ 0 | 0 | 0 1 (32)  Watchdog timer frequency sglectign flag (B1ig) D@@W 0 |
(5) Port P4 data direction register  (0C,g) I 0046 —| 33 Waveform output mode register  (62,5)+ [ 00ys —I
(6) Port P§ data directian register - {(0Dqg) | 004¢ —| (34 Reserved area (Do not write to this address)  (66,5):+ L 001
(7) Port Pé data direction register (10,6} -+ I 0046 —| (35 1 /ASD conversion irterrupt-control register (7046) - MMJ
(8} Port P7 data direction register (11,g) l 0046 l {36)  UART 0 transmission interrupt control register (T1ag) W [} ’ 0 ‘ olo }
(9) Port P8 data direction register  (14,5) " | e i T} UART 0 receive interrupt control register (724) W 0 ‘ 0 i 0 ‘ 0 ‘
(0 A-D control register 0 (1B [0]0]0lofo[2]2]2] 60 MRTt vansmision et contregiser (73, DODTA o] 0] o] 0]
{11 A-D control register 1 (1Fyg)- | 0 | 0 N DE 0 ‘ OI 1—|T| (3% UART 1 receive interrupt control register (';4,5)--- M 0 I 0 |m
(12 UART 0 Transmit/Receive mode register (3046} L 00, | 40 Timer AO interrupt contral register (75:6) W 0 [ 0 ’ Q | [} |
(13 UART 1 Transmit/Receive mode register (384¢) | 004g | @h  Timer A1 interrupt contral register (766)" 0l0(0]0
(14 UART 0 Transmit/Receive control segister 0 {3d.¢)- DW 0 ‘ 1 I 0 | [} ’ 0| @2 Timer AZ interrupt control register (7716)-- W 0 ‘ [} ’ 0 ,ﬂ
(18 UART 1 Transmit/Receive control register 0 (3C )+ 0 ‘ 1 i 0 I 0 ' 1] ’ 3 Timer A3 interrupt control register (7816) " 0i0 ﬂg
() UART 0 Transmit/Receive control zegister 1 (3545 I OJ 0 ! a0 [ 0 ‘ 0 | 1m 4  Timer A4 intereupt control register (7948)-- 1] | [} { 0 ; 0 “
(1) UART Transmit/Receive control register 1 {3Dyg) [0 l 0 l 0 | 0 ‘ 0 ‘ 0 l 1 ‘ Ol 5 Timer B0 interrupt control register (7A46)- MW 0 I 0 ‘ Om
(18} Count start flag . (40,¢) [ 00,6 ﬁl 48 Timer B1 interrupt control register '(7816)--- W 0 } Ol (ﬂ?l
{19 One-shot start flag (42,5)+ D%q 0 | 0 1 0 { 0 } 0 : 47 Timer B2 interrupt control register (7C6) 0 ! 0 J 0 | 0 ]
20 Up-down flag {44.) | 0046 ‘L @8 INT , interrupt control register (7Dq6) 0|0|0|0 Om
20 Timer AG mode register (56:)- | 0046 | 49 INT interrupt contral register (7€, 0N o’o’o|o|o[o|
@) Timer A1 mode register (5745) " ' 004s ‘ (500 INT , interrupt control register (7Fy6)-- m 0 | J 0 ‘ 0 | 0 | OI
@) Timer A2 mode register (5816)-- ’ 0046 ] 51  Processor status register PS ' | I 4} I ‘ ? I 0 ‘ 0} 0 ’ 1 I ? ’ ? f
@) Timer A3 mode register (59) " ‘ 00,6 | 5% Program bank register PG 00,g 7v‘_‘!
285 Timer A4 mode register (5A45)- ‘ 0045 I 53 Program counter PCy | Content of FFFF,g J
@26 Timer BO modé register (6Byg) } 0 l 0 l 1 [‘0 | 0 I Q ! Om 54 Program counter PC, ’ Content of FFFE,g .
F4)] Timer B1 mode register (5C6)- I 0 [ 0 ‘ 1 N 0 | 0 [ Q ] 0 ] ‘ (39 Direct page register DPR I_ 0000¢ ' —l .
@28 Timer B2 mode register (5045} i 0[ 0 ‘ 1 N 0 | 0 I Q l 0 ! 56 Data bank régister DT | 0045 |

Contents of other registers and RAM are not initialized énd should be in-
itialized by software.

Fig. 2 Microcomputer internal status during reset
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EPROM MODE

The M37710E4LXXXFP 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 tist the correspondence between pins and Figure 4
shows the pin connections in the EPROM mode.

the built-in PROM can be written to or read from using
these pins in the same way as with the M6M27C256K or
M5M27C101K.

This chip does not have Device |dentifier Mode, so that set
the corresponding program algorithm. The program area:
should specify address 0000,5~7FFF 5 in 256K mode, and

There are two EPROM modes. One is the 256K mode for
the EPROM that is equivalent to the M5M27C256K, and the
other is the 1M mode for the EPROM that is equivalent to
the M5M27C101K. 256K mode is selected when port P54 is
set to “L” level, and 1M mode is selected when it is set to
“H” level. ‘

When in the EPROM mode, ports PO, P1, P2, P5,, P5,, P5,,
CNVss and BYTE are used for the EPROM (equivalent to
the M5M27C256K or M5M27C101K). When in this mode,

address 18000,~1FFFF,s in 1M mode.

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

For one time PROM version, 256K mode should be recom-
mended to write more deeply.

=R 2z
i Zo
T N 1
20 0
T ®
>N SN
3 53
ow o0
w3 \ w3

g (T

£ |

&= 2o YR TE S we
= neoocoOoococOoccoo g
5 & g8eS3T5%5%TR%Y
E2edesses222223333333s2
EefS eSSt asasnranadens
IR R R SRR EEEER RN
o) ) e 51 ) ) o ) el el ) el R e R e e S S

————————— PB3/TyDy + [65]
P82/RxDp ++ [65]
- P&, /CLKg —
— PBy/CTSy/RTSg/DAp ++ [68)

e ~ Veo
‘ i

[40] ++ P24/Agp/ Dy
[38] «+ P25/A2/Ds

[38] ++ P2g/A2p/Dg Co)
[37]++ P2;/A/D; - (o)

[32] = P32/ALE 3
[33)++ P33/HLDA ——— %

33

-—

P77/AN7/ADrrg =~
P7¢/ANg ++

P7s/ANg + [7] (2] «— Xy —0

P74/ANy ++ [%8)+— RESET —— ¢
y—— — P73/AN; ~ [7] CNVgs :—(m)
y—————— P72/AN; — [#] [%]+— BYTE

P7./AN; =[50l [5]++ P4g/HOLD

D

===l T==E]E] 3 [=][=]TE] El=]
3":t¢|tyt|HHHHH:L-’*;H”:
A TN,
E A I
Z E5E5E0E
HE

-

[

o—
X
Eg _935 o§ 95
=& =2 =8 =2
o9 §Q §O 50
g 2N TS TS
32 22 23 3
= e Zin ES]
w= w2 g= o=

* : Connect to ceramic oscillatien circuit.
¢ : Itis used in the EPROM mode.

Outline 80P6N-A

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

M37710E4LXXXFP | MEM27C256K | MBM27G101K

Vee Vee Voo

Vee CNVss, BYTE Vep

Vss Vss Vss

‘| Address input | Ports PO, P1* Ao~Aq, Ag~Ais
Data 1/0 Port P2 Do~D>

CE P5, CE

OE P5, OE .

PGM P5,* — PGM

* I In 256K mode, connect P17 and P5; to Vec.
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FUNCTION IN EPROM MODE
(1) 1M mode (equivalent to the M5M27C101K)

Reading L

To read the EPROM, set the CE and OE pins to a “L” level.
Input the address of the data (A~ A;s) to be read, and the
data will be output to the I/0 pins Dy~ D;. The data /O
pins will be floating when either the CE or OE pins are in
the “H” state. )

Writing

Writing must be performed in 8 bits by a byte program. To
write to the EPROM, set the CE pin to a “L” level and the
OE pin to a “H” level. The CPU will enter the program
mode when 12.5V is applied to the Vep pin. The address to
be written to is selected with pins Ay~ A, and the data to
be written is input to pins Dy~Dy7. Set the PGM pin to a "L”
level to being writing.

Writing operation

To program the M37710E4LXXXFP, first set Voc=86V, Vpp=
12.5V, and set the address to 18000,¢. Apply a 0.2ms write
pulse, check that the data can be read, and if it cannot be
read OK, repeat the procedure, applying a 0.2ms write
pulse and checking that the data can be read until it can
be read OK. Record the accumulated number of pulse ap-
plied {X) before the data can be read OK, and then write
the data again, applying a further once this number of
pulses (0.2X X ms).

When this series of write operations is complete, increment
the address, and continue to repeat the procedure above
until the last address has been reached.

Finally, when all addresses have been written, read with
VCC=Vpp=5V( ar VCC=Vpp=5.5V).

Table 2, 170 signal in sach mode

Pin| 5 | OF |FBMI| Ve | Voo | Data1/o
Mode )
Read-out ViL Vie X 5V | 5V Qutput
Qutput Viu Vin X 5V 5v Floating
Disabie Vin X X 5V 5V Floating
Programming| V,. | Via | ViL |12.5V| BV Input
Pro?'amm'"g Vie | vie | v [12.5v, 6V Output
Verify
Program Disable V VIH Vi [12.5V] 6V Floating
Note. An X indicates either VL or V5.
Program operation (equivalent to the M5M27C101K)
AC ELECTRICAL CHARACTERISTICS (Tag=2515C, Vee=6V10. 25V, Vpp=12.520. 3V, uniess otherwise noted)
Limits
Symbaol Parametar Test conditions - Unit
Min. Typ. Max.
tas Address setup time 2 “~s
toes OE setup time 2 T
tos Data setup time 2 #8
tan Address hold time 0 oS
ton Data hold time 2 S
torp Output enable to output float delay 0 130 ns
tvcs Ve setup time 2 HS
tvps Vep setup time 2 u8
tew PGM pulise width 0.19 0.2 0.21 ms
topw PGM over program puise width 0.19 5.25 ms
tees CE selup time 2 “s
toe Data valid from OE 150 ns
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AC waveforms

Vin
ADDRESS
Vi
Vin/Vou
DATA
Vu/VoL
Vep
Vee
Vee
Voot
Vee
Ve
_ VFH
CE
VJL
Vi
PGM
VlL
_ le
OE
Vi

PROGRAM

VERIFY

tAH
e
; \Y | X
DATA SET D———+< DATA OUTPUT VALID 4}
7 R
tou tD«—F-PI
loes
N\ 't
\ ) / toes  |toe
N /] Pt

tew

Programming algorithm flow chart

START

topw 7

Test conditions for A.C. characieristics
Input voitage © V, =045V, V,,=2.4V
Input rise and fall times (10%~90%) : <20ns
Reference voltage at timing measurement : Input, Output

"L=0.8V, "H'=2V

( ADDR=FIRST LOCATION )

PROGRAM PULSE OF
0.2Xms DURATION

DEVICE
FAILED

[ oevice passeD

I

DEVICE
' FAILED

*4.5V L Vee=Vpp< 5.5V




MITSUBISHI MICROCOMPUTERS

M37710E4ALXXXFP

PROM VERSION of M37710M4LXXXFP

(2) 256K mode (equivalent to the M5M27C256K)

Reading
To read the EPROM, set the GE and OE pins to a “L” level.

Input the address of the data (Ag~A,4) to be read, and the
data will be output to the I/0 pins Do~ D, The data /O
pins will be fioating when either the CE or OE pins are in
the “H" state.’

Writing

To write to the EPROM, set the OE pin to a “H" level. The
CPU will enter the program mode when Vpp is applied to
the Vep pin. The address to be written to is selected with
pins Ag~ Aq4, and the data to be written is input to pins Dy
~D;. Set the CE pin to a “L” level to being writing.

Writing operation

To program the M37710E4LXXXFP, first set VCG—GV Vpp=
12,5V, and set the address to “0”. Apply a 1ms write pulse,
check that the data can be read, and if it canndt be read
OK, repeat the procedure; applying a ims write pulse and

~ ghecking that the data can be read untit It can be read OK.

Record the accumulated number of pulse applied (X) be-
fore the data can be read OK, and then write the data
again, applying a further three times this number of-pulses
(38X 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
Voo=Vpe=5V(or Vec=Vpp=5.5V).

Table 3. /O signal in each mode

Mode PNl CE | ©E | Ver | Voo | Dataiso
Read-out Vi Vi 5v bv Qutput
OQutput ViL Vin 5V 5v Floating
Disable Vi X bv 5V Floating
Programming| V. Vin 12.5v 6V Input
C:?f;amm'"g Vie | vu |12.5v] 6V Output
Program Disable| Vy Vi |12.5V | 6V Floating
Note. An X indicates either V,_ or V.
Program operation (equivalent to the M5M27C256K)
AC ELECTRICAL CHARACTERISTICS (Ta=2525C, Vee=6VE0. 25V, Vpp=12,520. 3V, unless ctherwise noted)
Symbol Parameter Test conditions Limits Unit
Min. Typ. Max.
tas Address setup time 2 us
toes OE setup time 2 us
tos Data setup time 2 us
tan Address hold time 0 e
ton Data hold time 2 HS
tore - Output enabla to output float detay Y] 130 ns
tvcs ' Ve setup time - 2 ns
tvps Vep setup time 2 s
tepw CE initial program pulse width 0.95 i - 1.05 ms |
topw CE over program pulse width 2.85 78.75 ms
toe Data valid from OE 150 ns
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AC waveforms

ADDRESS

DATA

Programming algorithm flow chart

Vin

PROM VERSION of M37710M4LXXXFP

PROGRAM

VERIFY

VII..

Vin/Von

V1L/vCIL

Vep

Veo
VCC+1

Vee

VIH

N /
DATA SET >———< DAT";SSSPUT

/] -

ton

toFe,

/ ‘ iOES. toe

teaw

topw

START

(__ADDR=FIRST LOCATION )

Vee=6.0V

Vpp=125V

PROGRAM PULSE
OF 3Xms DURATION

(' INCREMENT ADDR

YES
( Voo=vVer=*s50v )

VERIFY FAIL
ALL BYTE

PASS
DEVICE PASSED ]

DEVICE
FAILED

DEVICE
FAILED

¥4 5V Veo=Vep< 5.5V
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SAFETY INSTRUCTIONS

(1} A high voltage is used far writing.‘Take care that over-
voltage is not applied. Take care especially at power on.

(2) The programmable M37710E4LFP that are shipped in
blank is also provided.
For the M37710E4LFP, 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 be-
fore use is recommended.

Writing with PROM writer

V.

Screening

(Caution)

(Leave at 150°C for 40 hours)

U

Verify test with PROM writer

Caution . Never expose to 150 C exceeding 100 hours
because the screening temperature is higher

than the storage temperature.

PROM VERSION of M37710M4LXXXFP

ADDRESSING MODES

The M37710E4LXXXFP has 28 powerful addressing modes.
Refer to the 7700 Family addressing mode description for
the details of each addressing mode.

MACHINE INSTRUCTION LIST
The M37710E4LXXXFP 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) M37710E4LXXXFP writing to PROM order confirmation
form

(2) 80PBN mark specification form

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

Symbal Parameter Conditions Ratings Unit
Ve Supply voltage —0.3~7 v
"AVgsc Analog supply voltage —0.3~7 . ) \'
A Input voltage RESET, CNVss, BYTE . —0.3~12(Note 1) v
Input voltage POy~P0y, P1o~P1;, P2y~P2;, P3g~P3;, ‘ )
Vi Pdg~P4;, P3y~P5;, Py~PE7, P7o~P7;, ’ —0. 3~V 10.3 \'%

P8o~P87, Verer, Xin
Qutput veltage PDy~P0:, P1y~P1y, P2p~P2;, P3y~-P3;,

Vo Pay~P4;, PSg~P5;, Py~ P8;, PTg~P77, ‘ —0.3~Vee+0.3 v
P8¢~P8;, Xour, E . )

Pd Power dissipation Ta=25C . ‘ 300 mw

Topr Operating temperature ) —40~85 kS

Tstq Storage temperature : ) —65~150 C

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

RECOMMENDED OPERATING CONDITIONS (Voc=27~5.5V, Ta=—40~85T, unless otherwise noted)

Limits .

mhot Parameter Unit
S Min. Typ. Max.
Veo Supply voltage ‘ 2.7 5.5 \
AV Analog supply voltage Veo Y
Vss Supply voltage ' 0 Vv
AVge Analog supply voltage 0 v
High-level input voltage POy~ P07, P3y~P3;, Pdg~P4;,
PSg~ P57, P6y~P6;, PTy—~PT;,
v, ’ :
H P8y~PF8;, Xy, RESET, CNVsg, 0-8Veo Veo v
BYTE
High-leve! input voitage Pig~P17, P2y~ P2 :
Vin gl p g 0 7 P2 7 0.8Vec Voo v

(in single-chip mode)

High-level input voltage P1y~P17, P2y~P2; .

Vin (in memory expansion mode and | 0. Voo Veoe v
microprocessor mode)

Low-level input voltage POy~PO0;, P3y~P3;, P4g~P4;,

' P5y~P5;, PBy~P6;, PTo~PTs,

v, o 0 0.2
- PBy~P8;, Xi, RESET, CNVss, ‘ Voo|  V
BYTE
Low-level input voltage Pip~P1y, P2y~P2
VIL P g ° 7 o ’ 0 0. 2Vcc A\

(in single-chip mode)

Low-level input voltage P1o~P17, P2p~P2;
ViL (in memory expansion mode and 0 0. 16Vqg \"
microprocessor mode)

High-levei peak output current POy~ POy, P1g~P17, P29~P2;, : )
lon(peak) P3p~P33, P4g~Pd, P5y~P5;, —10 mA

PBp~P8;, P7q~P75, PBQ"' P87 |
High-level average output currerit POg~PQ;, P19~P1;, P2g~P2;,
lontavg) . P3¢~P33, Pdg~P4;, P5y~P5;, —5 mA

PBo~ P67, P7g~P7;, P8o~P8;
Low-leve! peak output current POg~P0;, P1g~P17, P2g~P27,
loL(peak) P3g~P33, Pdg~Pd7, P5g~P57, 10 mA

Py~ P87, PTo~P77, P8g~P8;
Low-level average output current PQg~P0y, P1g~P1;, P2g~P27,
loccavg) P3y~P3;, P4g~P47, P5p~P57, 5 mA
PBo~~P6;, P7o~P77, P8y~P8;
f(On) External clock frequency input 8 MHz

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

3. The sum of loL(peak) for ports PO, P1, P2, P3, and P8 must be 80mA or less,
the sum of lonipeak) for ports PO, P1, P2, P3, and P8 must be 80mA or less,
the sum of lo (peak) for ports P4, P5, PE, and P7 must be 80mA or less, and
the sum of lon(peak» for ports P4, P5, P8, and P7 must be 80mA or less.
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ELECTRICAL CHARACTERISTICS (Voo=5V, V=0V, Ta=257C, t(X;y)=8MHz, unless otherwise noted)

stopped.

Limits
Symbol Parameter Test conditions Unit
. Min, Typ. Max.
High-leve! output voltage POp~P0; P1o~P1;, P2o~P27, Vee=5V, loy=—10mA 3
Vou P30, P31, P33, P4g~P4s, v
P50~P57, P60~P67. P70~P77.
P8o~P8; Vcc=3V, low= —1mA 2.5
Vo High-level cutput voltage EngPZ??,PPSZPPh. P2y~P2;, Voo=5V, lon=—400zA 4.7 Y
. Vee=5V, low=—10mA 3.1
Von High-level output voltage P3; Veoc=5V, ton=—400x:A 4.8 v
Vee=3V, lon=—1mA 2.8
Vee=5V, |0H=_1 OmA 3.4
Vou High-level cutput voltage E Vee=5V, lon=—400uA 4.8 v
Vcc=3v, |QH=“1 mA 2.6
Low-level output voltage POo~P07, P1o~P17, P2g~P2;, Vee=5V, |o.|.=1 OmA 5
Voo P3y, P31, P35, Pdg~P4y, » i v
P50~P57, P60~ P67, P70~P77. :
P80~P87 Vcc=3V, |QL=1 mA 0.5
VoL Low-level output voltage zgz;F;??‘PZONN 7. P2y~P2, Veo=5V, lo=2mA 0.45 v
Vcc=5V, |o|_=10mA 1.9
Voo Low-level output voltage P3, Veo=5V, lo,.=2mA 0. 43 v
' Voo=3V, lg.=1mA 0.4
Veo=5V, lo,.=10mA 1.6
Voo Low-level output voltage E Vee=5V, lo.=2mA 0.4 1"
’ Vcc=3V, |o|_=1 mA 0.4
Vps—vy_ | Fysteresis HOLD, RDY, TAGw~TA4y, TBON~TB2w. Vec=5Y 0.4 1 N
) INTo~INTz, ADrrg, CTSp, CTS¢, CLKp, CLK; Vee=3V 0.1 0.7
Vrp—V_ | Hysteresis RESET Vg™V 9.2 0.5 v
Vege=3V 0.1 0.4
: Vee=5V 0.1 0.3
Vr+—Vi— | Hysteresis Xy Vea=3V 0.06 0.2 v
High-level input current POy~ P07, P1o~P1;, P29~P2;,
s P3~P3;, Pdg~P4;, PS¢~P5y, 'V°°=5V' V=SV 5 A
P6y~ P67, P79~P7;, P8o~P87,
X, RESET, CNVss, BYTE Vee=3V, Vi=3v 4
Low-level input current POg~P07, Pta~P17, P20~P2y, Veo=5V, V=0V —5
P3¢~ P33, Pdg~~P4;, P5o~P57, .
he P6o~ P67, P7a~P77, PBo~P8r, A
Xin, RESET, CNVss, BYTE . Voo=3V, Vi=0v —4
Vieam RAM hold voltage When clock is stopped. 2 \4
In single-chip f(Xn) =8MHz, | V=5V [ 12
made output square wavelom | V=3V 4 8 mA
oo Power supply cutrent Z::: ;i:eirs;:sen Ta=25C when clock is 1
stopped.
are Vss during T,=85'C when clock is #A
reset. 20
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A-D CONVERTER CHARACTERISTICS (Voo=AVco=5Y, Ves=AVee=0V, Ta=25C, f{Xu)=8MHz, unless otherwise noted)

Symbol Parameter _ Test conditions ‘ Lirits Unit
. ‘ ‘ Min. Typ. Max.
— Resolution ) Vree=Vce ) 10 Bits
— Absolute accuracy Vrer=Vac +3 LsSB
RLapoer | Ladder resistance. ] Veer=Vee i 5 ' 20 k)
tconv Conversion time ' 29.5 us
VRes Reference voitage . 2.7 Vee Vv
Via Analog input valtage .0 Vaer v

D-A CONVERTER CHARACTERISTICS (Vosm5Y, VosmAVsg=0V, Vogr =5V, Ta=25C, {(Xn)=8MHz, unless otherwise noted)

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

— Resolution 8 Bits

— Absolute accuracy 1.0 %
tsy Set time 3 PL;
Ra Qutput resistance 1 2.5 4 k{2
lvRer Reference power input current (Note) . 32 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 (Vec=2.7~5.5V, Vgs=0V, Ta=25T, f(Xy)=8MHz, unless otherwise noted)

External clock input

Limits ]
Symbol Parameter Min. Max. Unit
te External clock input cycle time 125 ns
twiH) External clock input high-level pulse width 50 ns
twiL) External clock input low-level puise width 50 ns
tr External clock rise time 20 ns
tf External clock fall time 20 ns
Single-chip mode
Symbol Parameler - Limits Unit
Min. Max.
tsucpop—e) | Port PO input setup time 300 ns
tsutpio—e) | Port P1input setup time 300 ns
tguipeo—g) | Port P2 input setup time 300 ns
tsucpap—e) | Port P3 input setup time 300 ns
tsucpap—e) | Port P4 input setup time 300 ns
tsu(rsp—e) | Port P5 input setup time 300 ns
tsu(pep—&) | Port PB input setup time 300 ns
tsutp7o—e) | Port P7 input setup time 300 ns
tsy(pep—e) | Port P8 input setup time 300 ns
th(e—roo) Port PO input hold time 0 ns
th(e_pr10) Port P1 input hold time 0 ns
thie—pzo) | Port P2 input hold time ' 0 ns
th(e—prap) Port P3 input hold time 0 ns
thie—PaD) Port P4 input hold time 0 ns
thie—esD) Port P5 input hold time 0 ns
th(e—psD) Port P6 input hold time 0 ns
thie—p7D) Port P7 input hald time 0 ns
th(e—prsD) Port P8 input hold time 0 ns
Memory expansion mode and microprocessor mode
Symbol Paramater Limits Unit
Min. Max.
teutrin_e) | Port P1 input setup time 80 ns
tsutpzp—e) | Port P2 input setup time 80 ns
tsuroy—s ) RDY input setup time a0 ns
tsutHoLo--¢) | HOLD input setup time 90 ns
th(e—pP1D) Port P1 input hold time 0 ns
thie—pr2D} Port P2 input hold time 4] ns
thi#,—~RDY} RDY input hold time Q ns
"th(s,—roLo) | HOLD input hold time 0 ns
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Timer A input {Count input in event counter mode)

Limits
Symbol Parameter - l Unit
Min. Max.
teeray TAiyy input cycle time 250 ns
twiTan) TAiy input high-level puise width 125 ns
twitaLy TAiy input low-level pulse width 125 ns
Timer A input {(Gating input in timer mode)
Limits
Symbol Parameter Unit
. Min. Max. '
teira) TAi input cycle time 1000 ns
twiTAR) TAhy input high-level pulse width 500 ns
twiTaL) TAiw input low-level pulse width 500 ns
Timer A input {External trigger input in one-shot pulse mode) .
Limits .
Symbol Parameter - Unit
Min. Max.
toota) TAi input cycle time 500 ns
twitam TAin input high-level pulse width 250 ns
twiTaL) TAin input low-level pulse width 250 ns
Timer A input (External trigger input in pulse width modulation mode)
: Limits
Symbol Pararneter Unit
Min. Max. .
tw(Tar) TAiy Input high-level puise width 250 . ‘ns
twiTAL) TAiw input low-level pulse width 250 " ns
Timer A input {Up-down input in event counter mode)
Limits
Symbal Parameter - Unit
Min. Max.
tciup) TAlgyr input cycle time 5000 ns
twiupH) TAioyr input high-level pulse width 2500 ns
twiueL) TAipyr input low-level pulse width 26500 . ns
tsucup-Ti) TAipyr input setup time 1000 ns
thiTy.up TAiour input hold time 1000 ns
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Timer B input (Count input in event counter mode)

) Limits )
Symbol Parameter - Unit
Min. Max.
toires TBiy input cycle time {one edge count) 250 ns
twiTEH) TBiw input high-level pulse width (one edge count) 125 ns
twiteL) TBi\ input low-level pulse width (one edge count) 125 ns
to(re) TBiy input cycle time (both edges count) 500 ns
twiten) TBiw input high-level putse width (both edges count) 250 ns
twiTsL) TBiy input low-level pulse width (both edges count) 250 ns
Timer B input (Pulse period measurement mode)
Limits
Symbol Parameter - Unit
Min. Max.
to(Te) TBij input cycte time 1000 ns
twiTen) TBijy input high-level pulse width 500 ns
twiTeL) TBiy input low-level pulse width 500 ns
Timer B input (Puise width measurement mode)
Limits
Symbol Parameter - Unit
Min. Max.
tcirey TBiw input cycle time 1000 ns
tweran) TBiyy input high-levet pulse width 500 ns
twiveL) TBiy input low-level pulse width N 500 ns
.A-D trigger input
Limits
Symbol Parameter - Unit
Min. Max.
tc(A.n) ADrge input cycle time (minimum atlowable trigger) 2000 ns
twiapL) ADmag input low-tevel pulse width 250 ng
Serial I/0
Limits
Symbol Parameter - Unit
. Min, Max.
tccowy CLK; input cycle time 500 ) ns
twicku) CLK; input high-tevel pulse width 250 ns
twicku) CLK; input low-level pulse width 250 ns
td(c—a) TxDj output delay time 170 ns
thic—a) TxDj hoid time 0 ns
tsuto—c) RxDj input setup time 80 ns
thic—o) RxDj input hoid time 100 ns
External interrupt INTj input
Limits
Symbal Parameter - Unit
Min. Max.
twe i) INT; input high-level puise width 250 ns
twinL) INT; input low-level pulse width 250 ns
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SW'TCHING CHARACTER'ST!CS (Vcc=2. 7~5.5V, vss¥ov, Ta=25TC, f(X.N)=BMHz, unless otherwise noted)
Single-chip mode ‘

Symbal - Parameter Test conditions Limits Unit
. . Min. Max.
td(e—roa) Port PO data output delay time ) 300 ns
tdie—r1e) Port P1 data output delay time ‘ 300 ns
td(e_p2a) Port P2 data cutput delay time ‘ - 300 ns
td(e—pPaa) Port P3 data output delay time : 300 ns
tdie—Pac) Port P4 data output delay time Fig. 5 300 ns
tdie—prsa) Port P5 data output delay time 300 ns
td(e—prsQ) Port P6 data output delay time : 300 ns
tdce—p7a) Port P7 data output delay time - ' 300 ns
tdce—praq) Port P8 data output delay time ' 300 ns
Memory expansion mode and microprocessor mode (when wait bit = “17)
) ' Lirits
Symbol Parameter Test conditions — Unit
' Min. Max.
td¢roa—e) Port PO address output delay time . 62 ns
td(e—r1Q) Port P1 data output delay time (BYTE="L"} . 130 ns
tpxz(e—p1z) | Port P1 floaling start delay time (BYTE="L") 10 ns
rdipra_E) Port Pt address output delay time ‘ 74 ns
tdpia—ace) | Port P1 address output delay time 52 ] ns
td(e—r2q) Port P2 data output delay time ] ’ ‘ 130 ns
_ tpxz¢g-.p2z) | Port P2 ficating start delay time _ 10 ns
td(p2a—e) Port P2 address output delay time 62 ns
td(pza—aLe) | Port P2 address output delay time ‘ ’ 52 ns
td(e ;—HLDA) rt\m output delay time . . . 120 ns
tdaLe—e) ALE output delay time 4 ns
twiaLE) ALE pulse width 82 ns
td(erHE—E) EH—_E output delay time - . Fig. 5 62 ns
tdtr/w—g) R/W output delay time ) 62. ns
tdte—s ) ¢, output delay time ] 0 40 . ns
thie—poa) Port PO address hold time - : 95 ns
thoaLe—_p1a) | Port P1 address hold time (BYTE="L") ‘ 9 ns
thie—e1Q) Port P1 data hold time {BYTE="L") : 95 ns
tpzx(e—p1z) | Port P floating release delay time (BYTE="L") - ) : a5 ns
thie—p1a) Port P1 address hold time (BYTE="H") 95 ns
thiaLe—pza) | Port P2 address hold time . ) 9 ns
thie—paa) Port P2 data hold time ) 95 ns
tpzx(e—pzz) | Port P2 floating release delay time 95 ‘ns -
thie—sue) | BHE hald time : - 18 ns
th(e—rsw) | R/W hold time 18 ns
tw(eL) E pulse width ‘ | 220 ns
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Memory expansmn 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(poa—E) Port PO address output delay time 62 | ns
tdie—m1q) Port P1 data output delay time {BYTE="L") 130 ns
tpxz(e—m1z) | Port P1 tioating start delay time (BYTE="L") 10 ns
tdip1a—E) Port P1 address output delay time ‘ 62 ns
tdtpia—aLe) | Port P1 address output delay time . ' 52 ns
td(e_p2q) Port P2 data output delay time 130 ns
tpxz(g_p2z) | Port P2 floating start delay time 10 ns
td(pra—g) Port P2 address olitput delay time 62 ns
td(pea—aLe) | Port P2 address output delay time : 52 ns
tdte ,—rioa) | HLDA output delay time : 120 ns
td¢aLE—E) ALE output delay time 4 ns
twiALE) ALE pulse width , 82 ns
td(BHE—E) EﬁE output delay time ) Fig. 5 62 ns
tdrrw—E) R/W output delay time 62 ns
td(e—s ¢4 output delay time 0 40 ns
thie—poa) Port PO address hold time a5 ns
th(aLE—pP1a) | Port P1 address hold time (BYTE="L") . 9 ns
thie—p1a) Port P1 data hold time (BYTE="L") 95 ’ ns
tpzx(e—p1z) | Port P1 fioating release delay time (BYTE="L") 95 ns
thie—p1a) Port P1 address hold time (BYTE="H") ) 95 ns
th(aLe—p2a) | Port P2 address hold time ' 9 . ns
thie—pza) Port P2 data hold time 95 ns
tpzxce_p2z) | Port P2 iloating release delay time . 95 ns
thte—eney | BHE hold time 18 ns
thee—rw) | R/W hold time o o 18 ns
twiery - | E pulse width ‘ : 470 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—E) Port PO address output delay time ' 312 ns
tdie—pia) Port P1 data output delay time (BYTE="L") . 130 ns-
tpxZ(e..p1z) | Port P1 floating start delay time (BYTE="]") . ) 10 ns
td(P1a—E) Port P1 address output delay time 312 ns
td(Pia—aLe) | Port P1 address output delay time 177 ns
td(e—P2a) Port P2 data output detay time - 130 ns
tpxz(e—p2z) | Port P2 floating start delay time 10 ns
td(pea—s) Port P2 address output delay time - 312 ns
td(paa—aLE) | PoOrt P2 address output delay time 177 ns
td(e,—HLDA) HLDA output delay time . 120 ns
tdiaLe—E) ALE output delay time 100 ns
twiaLE) ALE puise width 207 ns
tdiene—E) ET_E output delay time . Fig. 5 312 ns
td(rw—g) R/W output delay time 312 ns
tdie_¢,) #1 output delay time 0 40 ns
thie—pPoa) Port PO address hold time 95 . ns
thiaLe—r1a) | Port P1 address hold time (BYTE="L") ‘ - 105 ns
thie_piq) | Port P1 data hold time (BYTE="L") 95 ns
tpzxX(e_p1z) | Port P1 floating release delay time (BYTE="L") . 95 ns
th(e—r1a) Port P1 address hold time (BYTE="H"} a5 ns
theaLE—P2a) | Port P2 address hold time : ) 105 ns
th(e_pac) | Port P2 data hold time ; ' . a5 ns
tpzx(e—p2z) | Port P2 floating release delay time . 95 ns
th{e—nHE) BHE hold time . 18 ns
thee—r/w) R/W hold time 18 ns
twieL) E pulse width 470 ns
PO o
P1
P2 — 100pF
P3
P4
P5
P&
P7 N
]
-2
E

Fig. 5 Testing circuit for ports PO~P8, ¢,
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MITSUBISHI MICROCOMPUTERS

M37710E4LXXXFP

VERSION of M37710M4LXXXFP

TIMING DIAGRAM
Single-chip mode

1{Xm)

—
-(—)] tdte-roq:

Port PO output

'S

Port PO input

tsu(mn—a/F:

1 thie—ro0)

le—= tdie-Pi0)

Port P1 output

Port P1 input

tsu(mo—s)F

thie-p1on

tdie—rzq)

Port P2 output

Port P2 input

tsu PZD;EF

P AL DI A0S

thie—pzo)

tdie—rac)

- Port P3 output

Port P3 input

|
tsuipio—e)
L thee—rap)
o]

tgie—rac)

Port P4 output

Port P4 input

tsutpan—g) B
3\ thie-ram
e

tdie-psa)

Port P5 output

Port P5 input

tSU(PST

i

thie—rso)

ke— ld(e—pea)

Port P6 output

Port P6 input

lgutpeD—E€)
A thee—pen)

> td(e-prQ)

Port P7 output

Port P7 input

tsucero—E) )
. 1 thie—-p70)

<> 1d(e—rsa)

Port P8 output

Port P8 input

tsu(rap—E)
A th(e—rs0)
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M37710E4LXXXFP

PROM VERSION of M37710M4LXXXFP

—\

teira
tw(TAH)
) |
TAin input /
twitan)
| - >
fciup)
twiupn)
TAigyr input /
) twiupL)
! : |
TAiOUT input

{Up-down input)

In Event counter mode

TAip input
(When count by falling)
TAiN input
(When count by nising)

]

X

—_— /ity -um| tsutup—Ty

N/

toire)
twirten)
TBin input / * \
twirse)
! !
tciao
twiapL)
ADTRG inpul \
toien)
twickn)
CLK; (
/ N\
tw(c;m,)
Tx0D; ' X
tgic-
[ tsuio—c) thic-o) |
RxDj ‘3\;
'WUNL)
INT; input

tw(inn)
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PROM VERSION of M37710M4LXXXFP

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

WA

mi

N/

RDY input

tsucrov—gyp)

th¢s1—RroY)

(When wait bit = "0")

\

m!

RDY input

tsutrovy—g )

thet—RoY)

=

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

&
tsuiHoLo—¢))

HOLD input

"\_/ L

thig~HoLD)

tdte,—ribA)

HLDA output

tdoe, —HLDA)

Test conditions

*Vge=2.7~5.5V

+ Input timing voitage Vi = 0.2V, Vin = 0.8Vec
+ Output timing voltage : VoL = 0.8V, Vor = 2.0v
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M37710E4LXXXFP

PROM VERSION of M37710M4LXXXFP

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

f(Xin)

#1

Port PO output
(Ao""Ar)

Port P1 output
(Ag~A,5/Dg~D5)
(BYTE="L")

Port P1 output
(A5~A15)
(BYTE="H")

Port P1 input

Port P2 output
(A|6~A23/DD~DT)

Port P2 input

Port P3, output
(ALE)

Port P3, output
(BHE)

Port P34 output
(R/W)

twic

N\

LT

tr

A,

tdie—w,) tdie—~uy B
twieL) A /
1dipon-£}
thie—roa)
x Address Ar{dress X
""(ALE—P‘IA)LF-,% . thie-ma prtie—piz: ozt e
Address Data Address | M ————— -+ - Address
td(p1a—aLe) <1 ta(e-ria)
: tdipia—e)
thie—p1a)
; -
X Address 4 Address X
tsuirio—p) thie—p1o)
th(aLe—p2al -__! thie-rza) toxz(g—p22) tpzx(e—e22)
‘ Address } Data Address [ jr—-———-— a1~ < A:d::dress
t -
TP SU(P2D—E) : .
O H’d(E—on) N(E=p20)
twiace)
gtae-e)

/_\

tdieHe—£)

thie—ene

X

) tdinw—gr
—]

Test conditions
* Voc=2.7~5.5V

.ﬁ
<..|

thie—nw)

A

+ Qutput timing voltage | Vg, =0.8V, Vo,,=2. 0V

- Ports P1, P2 input

: VIL=0' ISVC(;, V|H=0. 5Vcc
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M37710E4LXXXFP

PROM VERSION of M37710M4LXXXFP

Memory expansion mode and microprocessor mode '

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

AVAE

te

tote— s >fre =—
E tWCEL) !dtﬁ_“l,‘
\
thie—Poa) jun| tdiroa-e)
Port PO output x Address Address X
(Ag~A7) i
thm.e-m.\)r thie-p 1a) [ tpxze-p1z; thzxte—m)
Port P1 output -+ _
(Aa~A15/Dp~D;s) Addr Data *Addrsss Address.
(BYTE="L") A
le—amdie-p1a)
td (P1A—ALE)
thie—r1a) [ tdiria—e)
Port P1 output )
(Ag~Aqs) X Address Address X
(BYTE="H")
tsuiPio—p) thie-rio)
Port P1 input
thiaLe—p2a) [« thie-p2q) , toxz(g-paz) tpzxie-r22)
Port P2 output — J ! | V4
{Ayp~Aze/Do~D7) Addre X Data Addr S-‘-‘I] e Address
tsutrep—g)
‘ ._.] tdip2a—t) thie - p20)
tdpza—ace) | |tdie—r20}
Port P2 input
‘w(.\ll.e)
e— g aLE—E)
Port P3; output
(ALE)
td(eme—£)
et thig— gue)
Port P3, output ! ( X
(BRE) )
tdtaw—g:

Port P3, output
(R/W)

Test conditions
. Vcc=2. 7~8.5V

+ Output timing voltage | Vo, ==0. 8V, Vgu=2.0V
N VIL=0~ 16Vcc, V|H=0. 5Vcc

+ Ports P1, P2 input

thie~ rwi
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PROM VERSION of M37710M4LXXXFP

Memory expansion mode and microprocessor mode

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

td(e—ep dle—¢)
B twiew '
E ' |
tdtroa—e)
‘ thee-ron [ -
Port PO output X S ;
(o) ) Address . )( Address . X
{hiALE=P1a) ~ thig~p1a) toxzie—r1z) lpzx e-p12)
Port P1 tput i
(¢] outpu ' —— e | .
(Ag~A5/Dg~Dhs5) Address Deta yL Address Ao
(BYTE="L") . | tdie—r1a)
diP1a—aLE) tdria—e;
thie—r1a) "’]
Port P1 output
§A8~A15) ) X Address )( Address X
BYTE="H" ‘
tsuteio—e) thie—rio)
Port P1 input
) thiate—p2a) ;i‘ | <—'1 thie—r2q) toxz (e—p2z) tpzx (e—p2z)
k. ) TN SETHD @R N —
1
t —
, ‘——‘l tdie—r20) I.M, tguipan—e) thie—p2p)
tdtrea—aLE) -
Port P2 input
‘ twiaLe) — td(aLe—g)
Port P3; output ,
(ALE) \
t _
diene-e) > th(E—gHE)
Port P3; output )
(BHE) ~ : d X
tdtrw—e

thie—rw)
PorL P3y output
(R/W) .

Test conditions

* Vee=2.7~5.5v

* Output timing voltage . Vo;=0. BV, Vou=2. 0V

- Ports P1, P2 input *Vie=0. 16Vee, Vin=0.5Vc



MITSUBISHI MEMORY CARD

FLASH MEMORY CARDS

8/16-bit Data Bus - MF84M1-G1EATX X

Flash Memory Card

Connector Type

Two-piece 68-pin

e

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

868 pin JEIDA/PCMCIA = Note book computers ® Printers
m 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

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

PIN ASSIGNMENT

Pin Symbol Function Pin Symbol Function
Mo No.

1 GND Ground 35 GND Ground

2 |D3 3 [CDt Card detect 1

3 D4 37 D11

4 D5 Data /0 38 | Dtz

5 D6 39 D13 Data /0

6 DT 40 | Di4

1 |CEi Card enable 1 41 | D15

8 | A0 Address input 42 |CE2 Card sneble 2

9 |OE Output enable 43 | NC

10 Atl 44 NC No connection

1 A9 45 NC

12 A8 Address input 46 AT

13 | A13 41 | A18

14 | Ald 43 | A19 Address input

15 |WE Write enable 49 | A20

16 NC No connection 50 | A21

17 Vee Power supply voltage 51 Vce Power supply voltage
18 Vpp 1l Programming supply voltage 1 52 1 Vpp2 Programming supply voltage 2
19 | Al6 53 | NC

20 | AlS 54 | NC

21 Al2 5 | NC

22 AT 56 |NC No connection

23 |ASB 57 | NC

24 | AS Address input 58 | NC

25 |Ad 58 | NC

26 | A3 60--|'NC

21 | A2 61 | REG Attribute memory select
28 | A1 62 BvD2 Battery voltage detect 2
29 |AD 63 BvD 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
g?é ADDRESS- Vepz
Al DECODER |_ 3
N} p—
- ] cq — D15
y3 S — CS vpep D1
A4 ——————— — D13
Al ——— — D12
YN} — D1t
A0 — . TADDRESS- 18 MEMORY 18 | - D9
Ay — BUBF‘{:SERS 2Mb DATA-BUSF— BY
Al ———— FLASH BUFFERS|— D &
Ag ————— MEMORY o5
Ab —m % 18 — D 4
Ad —— — D 3
S =—— =
A R — e -
—_— OE WE — 31
Al _e_ 3]
CE1 —‘[.
CEZ — B
WB YV MODE
— "\A—} | CONTROL
OE LOGIC
REG*& Vee
wp ———————
[oN
WRITE PROTECT o,
o oo

;

FUNCTIONAL DESCRIPTION

The operating mode of the card is determined by
five active low control signals (REG, CE1, 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 Vee (i.e. Vpp=
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 be set to a high level when the dsvice s in
read only mode except during cambrination (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 DT),

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

(AD) is ignored.

(3) 1f CE1is set to a high level and CE2 is set to a
low tevel the odd bytes (only) can be accessed
through upper half of the data bus (D8 to D15).
This mode is useful when handling the odd
(upper) bytes in a sixteen bit interface system,
Note that A0 is also ignored in this operating

condition.

(4) 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 CEZ2,

Read/write mode

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

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

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
inta 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 DT) 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, OE : 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 Vo 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.




