04E2-XXXFP,M37704E2AX X XFP
.~ M37704E2FS,M37704E2AFS

A PROM VERSION of M37704M2-XXXFP,M37704M2AXXXFP

MITSUBISHI MICROCOMPUTERS

DESCRIPTION

The M37704E2-XXXFP and the M37704E2AXXXFP are
single-chip microcomputers designed with high-performan-
ce CMOS silicon gate technology. These are housed in a
80-pin plastic molded QFP. The features of these chips
are similar to those of the M37704M2-XXXFP and the
M37704M2AXXXFP except that this chip has 16K-byte
PROM built in.

These single-chip microcomputers have 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 swilched to
perform 8-bit parallel processing. These microcomputers
are suitable for office, business, and industrial equipment
controller that require high-speed processing of laige data.
Also, the incorporated motor control circuit makes these
microcomputers suitable for control of equipment that re-
quires motor control.

Since general purpose PROM writers can be used for the
built-in PROM, this chip is suitable for small quantity pro-
duction runs. The M37704E2FS (8MHz version) and
M37704E2AFS (16MHz version) with erasable ROM that
are housed In a windowed ceramic LCC are also provided.
The differences between M37704E2-XXXFP and the
M37704E2AXXXFP are the external clock input frequency
as shown below. Therefore, the following descriptions will
be for the M37704E2-XXXFP unless otherwise noted.

Type name External clock input fn
M37704E2-XXXFP 8 MHz
M37704E2AXXXFP 16MHz

DISTINCTIVE FEATURES
Number of basic instructions:-*
o Memory SIZQ pROM ............................... 16K bytes
RAM .................................. 512 bytes
® Instruction execution time
M37704E2-XXXFP

PIN CONFIGURATION (TOP VIEW)

¢ 2

g <
P AR R
zZ222z222 %%
LLLLLLs 4,y OQCE
ISP ER T g ¥ S8 d
EEEEEREYcST>ERER
R i 111
CIZID! £ el )]

PTJ/AN, < [1] [64]) « PB,/CTS, /TS,
P6;/TB2 +* 2] «* PBy/CLK,
P8y/TBY, + 3] « PBy/RLD,

-] [0 <= P8,/T,D,

PO,/INT, « (5] (&)« POy/As

Ply/iNT, ++ 3] 5] == PO,/

P8/INTy « [7] < < [2] =+ PO,/A;

P8, /Thdyy += [i] « % ~ POyAy
P TMoyr/RTP1y <= (3] iy 3 )+ POuA,
P5;/TA3y ++ {11] o (=} - POy/A,
{RTP1 +> (0] ﬁ & 1) = PO/Ag
PS/TAZWAUATP, += (1] n N o PO,/A;
PS/TA2ou/YIRTPY, « (13 § >'< -+ Plg/Ag/Dy
PS5/TM s WIRTP, == [1a] & 193 [ v+ P1,/Ag/Dy
P5/TAToyr/U/RTRO, + [T5] % x [ += P1,/Ae/Dyg
PS(/TADW//RTRO, += [Ic] T n [55] == P1y/A,1 /Dy
P/ TAGour NIRTPG -+ -] v [ = P1/Ara/Dea

P4,/0BC° + (18] ++ Plg/Ay3/Dia

Pig/VPA* o (] [16] =+ P1g/A,(/D 4
Pidg/VDA® (2] ++ P1,/A1s/Dys
PA/QOL* « {7 6] ++ P24/A /Do

PayMx® « (] = P2,/A1/0,
«~ [ s P2,/Ayi0;

P4,/RDY « [2] [15) #+ P24/A(g/0s

7= | | PR ED T E3{E3|miD|R T
L 200 T T O SR O O O A N
oW g 2 D %“““"3555’5
g5zd" s S
i Ol S ITAESE
i FEEE %83

cana

Qutline 80P6N

%*: Usad in the evaluation chip mode only

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,
general purpose inverter and measuring instruments

(The tastest instruction at 8 MHz frequency) -+ 500ns
. M37704E2AXXXFP
(The fastest instruction at 16 MHz frequency)-+- 250ns
® Single power SUPPIy - +eereesereerernsienin s 5V+5%
® Low power dissipation (at 8 MHz frequency)
............................................................ 30mwW (Typ‘)
® Interrupts -19 types 7 levels
[ Multiple function 16-bit tim@r =«xe oo meereeienennnnn 5+3
(Three-phase motor drive waveform or pulse motor
drive waveform can be output.)
® UART (may also be synchronous) ............................. 2
@ 8-bit A-D converter «---reesreiemrnaaeees 8-channel inputs
® 12-bit watchdog timer
® Programmable input/output
(ports PO, P1, P2, P3, P4, P5, P6, P7, P8) -+ ceoeeeeeee: 68
MITSUBISHI
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MITSUBISHI MICROCOMPUTERS

M37704E2-XXXFP,M37704E2AXXXFP
.+ -M37704E2FS,M37704E2AFS

PROM VERSION of M37704M2-XXXFP,M37704M2AXXXFP

Data Bus(Even)

Bus width

Reference

M37704E2-XXXFP BLOCK DIAGRAM
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MITSUBISH! MICROCOMPUTERS

M37704E2-XXXFP,M37704E2AXXXFP

M37704E2FS,M37704E2AFS

PROM VERSION of M37704M2-XXXFP,M37704M2AXXXFP

FUNCTIONS OF MB37704E2-XXXFP

Parameter

Functions

Number of basic instructions

103

o M37704E2-XXXFP, M37704E2FS 500ns (the fastest instructions, at BMHz irequency)
Instruction execution time -
M37704E2AXXXFP, M37704E2AFS 250ns (thie fastest instructions, at 16MHz frequency)
PROM 16K bytes
Memory size th
RAM 512 bytes
Input/Output ports PO~P2, P4~P8 8-bitX 8
utpu
P P P Ey
TAO, TA1, TA2, TA3, TA4 16-bitX §
Multi-function timers
T80, TB1, TB2 16-bitX 3-
Serial /O (UART or clock synchronous serial 170) X2
A-D converter 8 -bitX 1 (8 channels)
Watchdog timer 12-bitX 1
Dead-time timer 8-bitxX 3
P 3 externatl types, 16 internal types
errupts (Each interrupt can be set the priority levelsto 0 ~7.)
Clock generating circuit Built-in(axternatly connected to a ceramic resonator or quartz crystai resonator)
Supply voltage 5vt5%
Power dissipation 30mW(at external 8 MHz trequency)
Input/Output voltage SV
Input/Output characteristic
Output current S5mA
Memory expansion Maximum 16M bytes
Operating temperature range —-10~70C

Device structure

CMOS high-performance silicon gate process

M37704E2-XXXFP, M37704E2AXXXFP

80-pin plastic molded QFP

Package

M37704E2FS, M37704E2AFS

B0-pln ceramic LCC (with a window)

* MITSUBISHI 3—61
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MITSUBISHI MICROCOMPUTERS

M37704E2-XXXFP,M37704E2AXXXFP
M37704E2FS,M37704E2AFS

PROM VERSION of M37104M2-XXXFP.M371MM2AXXXFP

PIN DESCRIPTION (NORMAL MODE)

Pin N Name hnput/Outpul Functions

Vee, Power supply Supply 5V=+ 59 to Vcc and 0V to Vgs.

Vss
I — ——— - - - f

CNVss CNVss input Input This pin controls the processor mode. Connect to Vgg for single-chip mode.

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

quired time.

Xin Clock input Input These are 1/0 pins of i ) clock g g circult. C ta Ic of quartz crystal resonator be-
F— s s s eeme e ———— ) twaen Xy and Xoyur. When an external clock is used, the clock source should be connected to the Xy pin

Xout Clock outpul Output | and the Xoyr 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 selection input Input In memory exp mode or P mode, this pin d | ther the ) data bus Is

8-bit width or 18-bit width. The width ls 18 bits when “L" signal inputs and 8 bits when “H" signal inputs.

AVcc, Analog supply input Power supply for the A-D converter. Connect AVcc to Ve and AVgs 1o Vsg externally.

AVss

Vaer Reference vollage input nput This is reference voitage input pin for the A-D converter.

PO~PO, 170 port PO 110 In single-chip mode, port PO becomes an 8-bit 1/0 port. An I/0 directional register Is 30 that sach
pin can be programmed for input or output. These ports are In input mode whon reset .
Address(A;~Ag)ls output in memory exp mode oF o mode.

P1g~P1; 1/0 port P1 [Ie] 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~Dsg)is input or output when E oulput is “L" and an address {Ajs~As,) is output when E output Is *H".
It the BYTE pin is “H” that is an external data bus is 8-bit width, only address(A,s~Ag)ls output.

P2o~P2; 170 pornt P2 /0 In single-chip mode, these pins have the same functions as port PO. In memory expansion mode or microp-
rocessor mode low-order data( Dy~Dg) is input or output when E output Is “L" and an address(Ax~As)is
Loulput when E output is “H”.

P3,~P3; 170 port P3 [I1e] ? in single-chip mode , these plm have the same functions as port PQ. In momory expansion mode or mic-
roprocessor mode, R/W, BHE, ALE, and HLDA signals are output.

P4o~P4; 1/Q port P4 [I{e} In single-chip mode, these pins have the same functions as port PO. In memory expansion mode or microp-
rocessor mode, Pdg and P4, bacome 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 programed
for ¢, output pin divided the clock to X pin by 2. In microprocessor mode, P4; always has the fanction as

¢ @1 output pin,
| e -
50~ P57 170 port P5 I{e] In addition to having the same functions as port PO In single-chip mode, these pins also lunction as /O
pins for timer AQ, timer A1, timer A2, and timer A3. P5; to P5y also have the function as motor control output
pins.
PBy~P6; t/0 port P6 1o In addition to having the same functions as as port PO in single-chip mode, these pins also function as 1/0

pins for timer A4, external interrupt input INT.,. INT,, and INT; pins, and input pins for timer BO timer B1,
and timer 82. P8y and P6; also have the function as motor control output plns.

. |

P?7,~P7; 70 port P7 170 In additlon to having the same functions as port PO in single-chip mode, these pins alsc function as analog
input ANg~AN; Input pins. P7; alao has an A-D conversion trigger input function.

P8y~ P8; 1/0 port PB i{e] In addition to having the same functions as port PG in singte-chip mode, these pins also function as RxD,

TyD. CLK, CTS/RTS pins for UART O and UART 1.

3—-62 }‘mrsus:sm
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MITSUBISHI MICROCOMPUTERS

M37704E2-XXXFP,M37704E2AXXXFP
M37704E2FS,M37704E2AFS

PROM VERSION of M37704M2-XXXFP,M37704M2AXXXFP

PIN DESCRIPTION (PROM MODE)

Pin Name Input/Output, Functions
Vee, Vss Power supply Supply 5V+ 5% to Ve and 0V 1o Vgs.
CNVsg Ve Input Input C t 10 Vpp when progi ing or veriting.
BYTE Ve Input' Input Connect to Vee when programming or veriting.
RESET Reset input Input | Connect to Vgs.
Xin Clock Input Input Connect a ceramic resonator between X,y and Xoyr.
Xoutr Clock output Output
E Enable output Output | Keep open.
AVcc, AVgg | A-D power supply Input Connect AVgc to Vee and AVgs 10 Vss.
Vres Reference voltage input Input Connect to Vgs.
POy~PO; Address Input (Ag~A;) Input Port PO functions as the lower 8 bits address Input (Ag~A;7).
P1p~P1; Address input (Ag~A,) Input Port P15~P1g functions as the higher 7 bits address input (Ag~A,4). Connect P15 to Vcc.
P2,~P2y Data 1/0 (Dy~Dy) 170 Port P2 functions as the 8 bits data bus (Dy~D;).
P3~P3, Input port P3 input Connect to Vgg. )
Pdy~P4; Input port P4 Input Connect to Vgs.
P5¢~P5; Control signal input tnput PS, and P5; functions as OE and CE input pin.

Connect P5y, P5a, P5, and P55 to Vcc. Connect PS5g and P57 to Vss.

P6o~P6; Input port P6 Input Connect to Vgg.
P7o~P7; input port P7 Input Connect to Vgs.
P8y~P8; Input port P8 Input Connect to Vss.

MITSUBISHI
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MITSUBISHI MICROCOMPUTERS

M37704E2-XXXFP,M37704E2AXXXFP
M37704E2FS,M37704E2AFS

PROM VERSION of M37704M2-XXXFP.M37704M2AXXXFP

EPROM MODE

The M37704E2-XXXFP features an EPROM mode in addl-
tion to its normal modes. When the RESET signal level ls
“L", the chip automatically enters the EPROM mode. Table
1 list the correspondence between pins and Fig. 1 gives
the pin connections in the EPROM mode.

When in the EPROM mode, ports PO, P1, P2, P5,, P5,,
CNVgs and BYTE are used for the EPROM (equivalent to
the M5M27C256K). 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 M56M27C256K.

This chip does not have Device Identifer Mode, so that set
the corresponding program algorithm. The program area
should specify address 40005~ 7FFF,s for the M37704E2-
XXXFP.

Set the clock which is either ceramic resonator or external
clock to X,y pin and Xoyr pin.

Table 1 Pin function iIn EPROM programming mode

M37704E2-XXXFP M5M27C256K
Vec Vce Vee
Vep CNVgg, BYTE Ver
Vss Vss Vg
Address Input Ports PO, P1;~P1g Ag~Aiq
Data 1/0 __PortP2 Do~D5
CE P52 CE
OE P5, OE

p—————————P7,/AN; 4>
P6,/TB2, + 7]
—P6y/TB1,y ++ ]
———PB5/TBO + [4]
P6,/INT, « (]
————P6,/INT, «[5]
1 P6,/INTy + ]
? P6,/TA4,, «[&]
1 P6o/TAdour/RTP1, + 2]
1 P5;/TA3,, + [
— PSe/TA30ur/RTP1, += 1]
[:PSQ./TAZ.N/U/RTM, RadIFl
; P54/TA20y1/V/RTP1, += [
P53/TA1,,/W/RTPO; + [}
@ —P5,/TA1oyr/ U/RTPO, +*
@D P5,/TAO/V/RTPO, +* [

‘— P50/ TAOo1/W/RTPO, +*
P4, « [

t——f—_‘ P4g + [13]

' P4« [
—— P4, 7]
——— P4, « [2]

P4,/ 8, + @
-~ ———P4,/RDY « [H]

” T
LB 4
|| < P§
EEEEEEN NN 5T
siesacsatiisiise
! IRERRENR: l} tttd
Jool [} [2] [7] Joo] Jes| jo7] foet fos]

dIXXX-2IF0LLEN

7] ++ PO,/A, ')
]+ POL/A, D
E) «+ POs/As— i)
L] ++ POa/Ag )
5] ++ PO,/A, G

)+ P14/Ag/Ds — Capd
1)« P1,/Ag/Dy —Capd
[5) < P1,/A4/D10 — G
&)+ P13/A;, /Dy —GaD
[@) ++ P14/A,2/Dyr— G
- Pls/A13/Dy3—Gap
€] <+ P1/A, /D0 G
)« P1,/A,5/D1s
6] ++ P29/A1g/Do —p
)« P2,/A,7/Dy——BD
[@] ++ P2,/A16/D,——Gop>
5] ++ P24/A16/Dy—(op)

[28] T2o[ ac]
1 1t
oW gk z 5w g
3 J ;
Yy

Outline 80P6N

@ * . Connect to ceramic oscillation circuit.
(O : same functions as M5M27C256K.

Fig. 1 Pin connection in EPROM programming mode
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MITSUBISHI MICROCOMPUTERS

M37704E2-XXXFP,M37704E2AXXXFP

M37704E2FS,M37704E2AFS

PROM VERSION of M37704M2-XXXFP,M37704M2AXXXFP

FUNCTION IN EPROM MODE
Reading

Table 2 1/0 signal in each mode

]
To read the PROM, set the CE and OE pins to a “L” level. Mode Phl€E | B | Ver | Voo | Datawo
Input the address of the data (A,~A,,) 0 be read and the Read-out Vo Vi k 5'\7#*5\/ | oupu
data will be output to the 1/0 pins Dy~ D;. The data I/0 Output Vi | Vi | 5V | 5V ' Floating
pins will be floating when either the CE or OE pins are in Disable Vin | X | sv | SV | _Floating
the “H” state. Programming| Vi Vin 125V | 6V Input |
Programming| ., | v, |125v| 6V | Output
Writing Verity - _ L i
To write to the PROM, set the OE pin to a “H" level. The Program Diseble] Vi, | Vi [125V ] 6V Floating
CPU will enter the program mode when Vep is applied to ~ Note 1 AnXindicates either Vi or Vi
the Vpe pin. The address to be written to is selected with
pins Ag~A,4, and the data to be written is input to pins Dg
~D;. Set the CE pin to a “L" level to being writing.
Erasing
To erase data on this chip, use an ultraviolet light source
with a 2537 Angstrom wave length. The minimum radiation
power necessary for erasing is 15 W-s/cm?,
(M37704E2FS, M37704E2AFS)
FAST PROGRAMMING ALGORITHM
To program the M37704E2-XXXFP with fast programming
algorithm, first set Voc=6V, Vpp=12.5, and set the address
to “0". Apply a 1ms write pulse, check that the data can be
read, and if it cannot be read OK, repeat the procedure,
applying a 1ms write puise and checking that the data can
be read until it can be read OK. Record the accumulated
number of pulse applled (N) before the data can be read
OK, and then write the data again, applying a further three
times this number of pulses {(3XN 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
Vec=Vep=5V (or Vcc=Vpp=5.25V).
Program operation ,
AC ELECTRICAL CHARACTERISTICS (Ta=25£5T, Voc=6V+0. 25V, Vep=12,510. 3V, unless otherwise noted)
Symbol l Parameter ! Test conditions  Hmits Unit
" - . - Min. Typ. Mff,‘,
tas Address setup time 2 s
toes OE setup time T 2 ;:; B
tos Data setup time | 2 us
tam Address hotd time ¢} us
ton Data hold time ) 2 T us
torp Output enable to output ficat delay 0 130 ns B
tvcs Ve setup time N T “s
tvps Vi setup time o B ) 2 us
tepw CE inltial program pulse width - "1 0.5 1 1.05 ms
topw CE over program pulse width ) 28| 17875 ms
toe Data valid from OE | 150 ns
MITSUBISHI 365
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M37704E2-XXXFP,M37704E2AXXXFP
- “M37704E2FS,M37704E2AFS

PROM VERSION of M37704M2-XXXFP,M37704M2AXXXFP

AC waveforms

PROGRAM VERIFY
Via
ADDRESS
VlL t
AH
Vin/Vou "
DATA OUTPUT
DATA DATA SET 5 —'g VALID v
N
ViiVou ton tor
Vep
Vep
Vee
Vee+1
v,
cc Veo
VlN |
= A
CE |
—* [ toes | | loeg]
Vi i o

Vi

Fast programming algorithm flow chart

START

((ADDR=FIRST LOCATION )

Vec=8.0v
Vep=12.5V

— PROGRAM ONE PULSE OF 1ms )

@ YES

NO

>

PASS
DEVICE PASSED

*4758Vee=Vpes5.25V
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M37704E2.-XXXFP,M37704E2AXXXFP

M37704E2FS,M37704E2AFS

PROM VERSION of M37704M2-XXXFP,M37704M2AXXXFP

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'flat
and paste disturb the passage of ultraviolet rays and may
affect badly the erasure capabllity (ceramic package
product).

(4) A high voitage is used for writing. Take care that over-
voltage is not applied. Take care especially at power on.

{(5) The programmable M37704E2FP and M37704E2AFP
that are shipped in blank are also provided. For the
M37704E2FP and M37704E2AFP, 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 belfore use is recommended.

Writing with PROM writer

U

Screening

(Note)

(Leave at 150°C for 40 hours)

Y,

Verify test with.PROM writer

Note
Since the screening temperature is higher than storage
temperature, never expose to 150 C” exceeding 100 hours.

BASIC FUNCTION BLOCKS

Since these processors operate in exactly the same way as
the M37704M2-XXXFP, refer to the section on. the
M37704M2-XXXFP.

ADDRESSING MODES

The M37704E2-XXXFP has 28 powerful addressing modes.
Refer to the Series MELPS 7700 addressing mode descrip-
tion for the details of each addressing mode.

MACHINE INSTRUCTION LIST

The M37704E2-XXXFP has 103 machine instructions. Refer
to the Series MELPS 7700 machine instruction list for de-
tails.

DATA REQUIRED FOR PROM ORDERING

Please send the following data for writing to PROM.

(1) M37704E2-XXXFP writing to PROM order confirmation
torm

(2) Mark specification form tor 80P6N

(3) ROM data (EPROM 3 sets)

S
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M37704E2-XXXFP M37704E2AXXXFP
“M37704E2FS,M37704E2AFS

PROM VERSION of M37704M2-XXXFP,M37704M2AXXXFP

ABSOLUTE MAXIMUM RATINGS

Symbot Parameter Conditions Ratings Unit
Veo A ' , T0.3~7 v
AVce Analog supply voltage 3 —0.3~7 v
Vi | inputvotage RESET, CNvgs, BYTE - —0.3~12 (Note 1) v

Input voltage POg~PO7, Plo~P17, P2g~P2y, Plg~Pds : )
\J P4g~Pd7, P5y~P5;, P6o~P67, P7g~P7;, —0.3~Vcc+0.3 v
P8y~ P87, Vrer. Xin
Output voltage POy~P0;, P1o~P1;, P2o~P2;, P3p~P3,,
Vo P4y~P4;, PSg~P5;, P6o~P6;, P7o~PTy, —0.3~Veo+0.3 \"
PBg~P8;, Xour. E .

Pd Power dissipation o o Ta=25C - 300 mw
Topr Operaling temperature B L —10~70 T
Tstg Storage temperature —40~125 T

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

RECOMMENDED OPERATING CONDITIONS (vcc=5v£5%, Ta=—10~70C, unless otherwise noted)

Symbot Parameter Limita Unlt
| i Min. Typ. Max.

Vee _| Supply voitage o 4.75 5.0 5.25 v

AVce - jAnalog supply voltage o Vee \

Vss Supply voltage - 0 v

AVgg Analog supply voltage T ﬁr - o 0 v

High-level input volage POy~ PO0;, P3g~P3;, Pdg~P4y, ]

PSo~PS;, P6y~P6;, PTg~PTy,

Vi PPt x,io, RESET, ést;, 0.8Vec Vee v
BYTE

Vin High-level input vollags P10~P17 P2~P2, 0.8vcc Voo v

___ {in single-chip mode)

High-level inpul vollage P1o~P1;, P2,~P2;
Vin (in memory expansion mode and |0, 5Vee Vee \
micropracessor n mode)
Low tevel mpul voltage POo~P0;, P3g~P3;3 P4y~P4;,
PS¢~ P5;, P6;~ P67, P7g~P7;,

_Ton T 0 3
Vi P8y~P8;, X, RESET, CNVss, 0. Vec) v
BYTE _
Low-level inpul voltage P1o~P1;, P2,~P2
ViL v npu vollage "o e ’ 0 0. 2Vee v

(in single-chip mode)
Low-levei Inpu! vollage P1g~P1,, P2o~P2,;
ViL (in memory expansion mode and 0 0. 16Vee v

High-level peak outpul cunenl P00~P07, P1Q~P17 P2o~P2;,
lomipeak) P3g~P3y, Pdg~P4;, PSo~P5z, —10 mA
. PB~PE. PTo-PT), PBy~Pr
High- Bevelaveraga oulpu( current POg~PO;, P1o~P1t;, P29~P2;,
loncavg) P3g~P3y, Pdo~P4;, PS~PSy, -5 mA
PBo~P67, PTo~P77, PBo~P8y

Low-lavel peak outpul current POp~P0;, P15~P1;, P2g~P2y,

loL(peak) P3a~P3a, Pdo~P4s, PSe, P57, 10 mA
PBo~P6y, PTy~PT;, Plo~PBy

loL(peak) | Low-level peak oulput current P5y~P5s 20 | mA
Low-level average output current POp~ PQ;, ;1;4’17. P2g~P2s,

lowcavg) P3p~P33, Pdg~P4;, P5q, PS5y, 5 mA
 Pey~PSy, PTo~PTy, PBy~Ply

loL(avg) | Low-level average c;utpul current f§o~P55 15 mA

v Tuafr&sz -XXXFP, MITTOEZFS 8 )
H{(Xn) External clock frequency input p-—- -~ ~ ———— MHz
M37704E2AXXXFP‘ M377ME2AFS 16

Note 1. Average output current is the average value of al0Oms Interval.

2. The sum of lo (peak) for ports PO, P1, P2, P3, and P8 must be B0mA or less,
the sum of lon(peak) for ports PO, P1, P2, P3, and P8 must be 80mA or loss,
the sum of lo (peak: for ports P4, PS, P8, and P7 must be 110mA or less, and
the sum of lou(peak: for ports P4, P5, P6, and P7 must be BOmA or less.
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M37704E2-XXXFP
ELECTRICAL CHARACTERISTICS (vco=5V. Vss=0V, Ta=25T, f{X)=8MHz, unless ctherwise nated)
Limit
Symbol Parameter Test conditions mis ——  Unit
Min. Typ. Max,
High-level output voltage POy~ P07, P1g~P1;, P2o~P2;,
P3g, P3y, P33, P4y~P4;,
Von Piy~PSy, Po~PEy, Po~PT;, | 00 10MA 3 v
P80~ P8;
High-lavel outpul voltage POg~P0;, P1g~P1;, P2,~P2;,
= —400uA .
Vou P3o. P3;. P2, lom u 4.7 v
v High-level output voltage P3 lo=~10mA 3.1 v
-level output voltay
on 9 pul volage o= —4004A 4.8
v High-level output voltage E loy=—10maA 3.4 v
-leve! output voitage
o Pl volag fon™=—400uA 4.8
Low-level output voltage POy~P0;, Pip~P1;, P2,~P2;,
P3p, P34, P33, P4g~P4;,
Vou PSe, P5y, Py~PBy, PTo~P7,, | '+ 10MA 2| v
P8~P8;
VoL Low-level output voltage P5,~P5s lou=20mA 2
Low-ievel output voltage POy~ P07, P1g~P1;, P2p~P2;,
Vou P3q. P3;. P3s lo.=2mA 0.45 v
v, Low-level output volage P3, Lo =10mA 1.9 v
-lavel output v e
o pul vollage 7% lo=2mA 0.43
Y Low-level output voliage E loy =10mA 1.6 v
ow-| volta:
o ovel outpy e loL™=2mA 0.4
Ver—V Hystoreals HOLD, RDY, TAOy~TA4)y, TBOx~TB2y, 0.4 1
e INTo~INT2, ADrna, CTSp, CT8y, CLKy. CLK, )
Vy4+—Vy- | Hysteresls RESET 0.2 0.5 v
Vr4+=—Vy— | Hysteresis X 0.1 0.3 \4
High-leve! input current POg~P0;, Plg~P1;, P2y~P2;,
P3y~P3y, Pdg~P4;, PSo~P5;,
V=5V
lin P6y~P6;, P7o~P7;, PBe~ P8y, ' 51 wa
Xin, RESET, CNVgg, BYTE
Low-lavel input current POg~PO0;, P1g~P1;, P2y~P2;,
P3g~ P33, P4p~P4;, P5o~P5;,
V=0V -~
he P8~ P67, PTy~PT;, PB~P8;, ' 5| wuA
XN, RESET, CNVgg, BYTE
Vaam RAM hold voltage When clock is stopped. 2 v
1(X) =8MHz,
In single-chip mode | square waveform 6 12 mA
output only pin is Ta=25C when clock
| t
tce Power supply curren open and other pins | Is stopped. 1
are Vss during reset. | T,=70'C when clock 10 uA
Is stopped.
A-D CONVERTER CHARACTERISTICS (Vec=5V, Ves=0V, Tg=25C, {(Xin)=8MHz, unless otherwise noted)
P: t Test iti Limits — Unit
Symbol arameter est conditions i Tve. ] Max. .
- Resolution Veer=Vee 8 Bits
—_ Absolute accuracy Veer™=Vec +3 .88
RLapoer | Ladder resistance Veer=Vee 2 10 kQ
tcony Conversion time 28B.5 us
VRer Reference voltage 2 Vee 1
Via Analog Input voltage 0 VRer v
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TIMING REQUIREMENTS (vcc=5VE5%, Vss=0V, Ta=25TC, (X,) =BMHz, unless otherwise noted)
External clock input

Limits
Symbot Parameter Teosl Unit
- Min. Typ. Max.
| | External clock input cycle time 125 ns
twin) External clock input high-level puise width 50 ns
twiw) | Extomal clock input low-level puise widih N 0 ns
tr External clock rise time - 20 ns
[y ["External clock fall time 20 ns
Single-chip mode
Symbol Parameter Test conditions Limits Unit
o Min. Typ. Max.
tsutpoo_g) | Port PO input setup time 200 ns
tsu(pip—g) | Port P1 ir;r;ut setup time o B 200 ns
tau(P20—€) [ Port P2 input setup time T —j 200 ns
tsu(pao—g) | Port P3 input setup time B 200 ns
tgu(ran_g) | Port P4 input setup time 200 ns
tsucpso—e) | Port P5 input setup time B o 200 ns
tgutrso_g) | Port P6 input setup time i - | 200 ns
tgu(pro—g) | Port P7 input setup time ) 200 ns
tguipsp—g) | Port P8 input setup time i” 3 B 200 ns
the—poo) | POt PO Inputhoid time 0 ns
the—rior | POt Pl inputhold fime 0 ns
thie_pzo) | Port P2 input hold fime 0 .ns
thie_ran) | Port P3 input hold time - o 0 ns
he_rso) | PotPdinputholdtime 0 ns
thee_psoy | Port P input hold time o 0 ns
thee_psoy | Port P6 input hold time o 0 ns
thee—pror | Port P7 input hold time 0 ns
thie_pap; | Port P Input hoid time o T [ ns
Memory expansion mode and microprocessor mode
Symbol Parameter Test conditions Limits Unit
o Min. Typ. Max
tsu(r1o—E) Port P1 input setup time o Hﬁ 60 ns
tau(P20—¢€) Port P2 Input setup time ) o 60 ns
tsu(RDY -9 ) RDY Input setup time _ i B - 70 ns
thiz—p1oy | Port P1 input hold time ) - ) 0 ne
thg—p2o) | Port P2 inputhold time T 0 ns
th(s,_moy) | ADY input hold time T B 0 ns
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Timer A input (Count input in event counter mode )

Limits
Symbol Parameter Test conditions Unit
Min, Typ. Max.
totTar TAly input cycle time 250 ns
tw(TAH) TAi input high-level pulse width 125 ns
twi(TaL) TAiN input low-level pulse width 125 ns
Timer A input (Gating input in timer mode)
Limits
Symbol Parameter Test conditions Unit
Min. Typ. Max
teira) TAi input cycle time 1000 ns
twiTar) TAi input high-level pulse width 500 ns
tw(TAL) TAly input low-level pulse width 500 ns
Timer A Input (Exteral trigger input In one-shot pulse mode)
Limits
Symbol Parameter Test conditions Unlit
Min. Typ. Max.
toira) TAlw Input cycle time 500 ns
tw(TaH) TAkx Input high-level pulse width 250 ns
tw(TAL) TAiw input low-levsl pulse width 250 ns
Timer A |nput (External trigger input in pulse width modulation mode)
Limits
Symbol Parameter Test conditions Unit
Min. Typ. Max.
twiTAH) TAiw input high-leve! pulse width 250 ns
twiTaL) TAly input low-level pulse width 250 ns
Timer A input (up-down Input In event counter mode)
Limits
Symbol Parameter Test condltions Unit
Min. Typ. Max.
to(up) TAlgyr input cycle time 5000 ns
tw(upH) TAlgur input high-levet pulse width 2500 ns
twiupL) TAipyr input low-level pulse width 2500 ns
tsucup—Tiy | TAlour input setup time 1000 ns
thirn—ue) TAiloyr Input hoid time 1000 ns
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Timer B input (Count input in event counter mode)

] § Limits
Symbol Parameter Test conditions Unit
| ) e R B Min. Typ. Max.
tere B TBiw input cycle time (gr]g ‘edge count) 250 ns
twergr) | TBiw input high-level puise width (one edge count) i 125 ns
twirer) | TBiw input low-level pulse width (one edge count) 125 ns
tcrey | TBiw input cycle time (both edges count) - 500 ns
twrer) | TBiw input high-levet pulse W'q"j,,(,w" edges count) | 20 ns
twireL) TBiy input low-level pulse widih (both edges count) 1 250 ns
Timer B input (Pulse period measurement mode)
§ Limits
Symbol Parameter Test conditions Unit
B [ Min. Typ. Max.
fecre) | TBiw input cycle time - 1000 ns
twerero | TBiw input high-teve] pulse width 500 ns
twiTal) TBii input low-level pulse width ’ 500 ns
Timer B input (Pulse width measurement mode)
\ Limits
Symbol ! Parameter Test conditions Unit
Min. Typ. Max.
O S - N
| tocrey #,,T iwinput cycletime 1000 ns
twireny | T8l input high-leve! pulse width 500 ns
twiteL) ! TBiy input low-level pulse width R 500 ns
A-D trigger input
‘ Limits
Symbol Parameter Test conditions = Unit
B B b Mjn Typ. Max,
| tctao) ADqqg input cycle time (minimum allowable trigger) 2000 ns
; B Wi Cycle lime allowal SO Gk
twiapL)  ADrag input low-level pulse width 250 ns
Serial 1/0
Limits
Parameter Test conditions ——— Unit
o o J Min [ Typ. Max,
Kiinput cycle ime o 500 ] ns
GLKI input high-level pulse width o | ns

CLKi input low-level pulse width o 50 ns
TxDi output delay time 150 ns

_thic--@) | TxDihold time R R I 30 ns
tsuto—c) RxDI input setup time 60 ns
s )| TxElLInput sefp im: - L
th(c—p) RxDi input hotd time a0 :‘ ns
External interrupt INTi input
‘ ‘ Test conditi Himis Unit
est conditions o
Symbol ! Parameter Ty, Mox

b ne) INTI input high-leve! pulse width B ns

[ INT input low-level pulse width i ns
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SWITCHING CHARACTERISTICS (Vec=5V15%, Vss=0V, Ta=25C, {(Xn) =8MHz, unless otherwise noted)

Single-chip mode
Symbot Paramete;' [ Test condltions Limits Unit
o o Min. Typ. Max
td(e—roa) Port PO data output delay time o T 200 ns
td(e—m10) Pd;t P1 data r;mm delay time T 200 ns
td(e—rzq) Port P2 data output delay time 200 ns
tdie—rac) Port P3 data output delay time ] 200 ns
td(E—ra) Port P4 data output delay time T Figure 2 200 ns
td(e—psa) | Port PS data output delay time 200 ns
td(e—rsa) Port P6 data output delay time ) ] 200 ns
td(e—pr7aq) Port P7 data output delay time T T 5(50 ns
td(e—praq) Port P8 data output delay time B T B [ 200 ns
Memory expansion mode and microprocessor mode (when wait bit = *1°)
. Limits
Symbol Parameter Test conditions Unit
Min. Typ. Max
tdiroa—e) Port PO address output delay time N N 100 ns
tdte—p1ay | Port P1 data output detay time (BYTE="L") o 120 ns
toxz(e_p1zy | Port Pt floating start delay time (BYTE="L") T s ns
td(p1a~E) Port P1 address output delay time T 100 ns
td(e—p2q) Porl P2 data output delay time ) ] 120 ns
texz(e—p2z) | Port P2 tloating start delay lime ) 5 ns
td(p2a—E) Port P2 address output delay time ) B 100 ns
tdie—nioay | HLDA output delay time ﬁ 100 ns
td(ALE—E) ALE output delay time T 4 ns
twiaLE) ALE puise width 100 ns
td(eHE~E) BHE outpulidieAla-y time T 100 T “ns
= 8 p - — Figure 2 T
td(rR/W—E) R/W output detay time ] 100 ns
tdie—ep | #1 oviput delay time ] 0 | ns
th(e—roa) Port P address hold time - 50 ns
thiare_p1as | Port PY address hold time (BYTE="L") T 9 ns
thie—eic) | Port P1 data hold time (BYTE="L") ] 50 B ns
tpzx(e_p1z) | Port P1 ficating release delay time (BYTE="L") 50 ) ns
thte—pia) | Port P1 address hold time (BYTE="H") o 50 ns
thiaLe—~p2a) | Port P2 address hold time B ] 9 ns
thie—P2aq) Port P2 data hotd time 50 ns
tpzx(e—p22) | Port P2 floating release delay time 50 ns
thie—sme) | BHE hold time 20 ns
thie—rw) R/W hold time | 20 ns
twier) E pulse width T 220 ns
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Memory expansion mode and microprocessor mode (when wait bit = *0", and external y area is d)
T Limits
Symbot Parameter Test conditions Unit
Min. Typ. Max.
td(pm_,e; ‘Port PO address ouipuT;elay time 350 ns
tdie—p1a) Port P't data output delay time (BYTE="L") 120 ns
tpxz(e_p1z) | Porl P1 fioating star delay lime (BYTE="L") 5 ns
td(p1A~Er' | Port P1 ‘address output delay time 350 ns
td(e_pza) | Port P2 data output delay time 120 ns
texz(e-—p2z) | Port P2 ﬂoallng start delay time 5 ns
tdip2a—g) 1 Port P2 address output delay time 350 ns
77:;(:_10;)7 HiLB; ou_lp;i'tielay time 100 ns
[ tgiaeer | ALE output delay time 4 ns
twiaLE) ALE pulse width 7 350 ns
wt_m_g_’.g)iﬂ BbjE oﬂ!}ul delay ti hma N ’ - Figure 2 350 ns
R/W output delay time 350 ns
#, output delay time . 0 30 ns
th(e—eon) Port PO address hold llme 50 ns
h“(h(ALEAp1A) “Port Pt address hold time ( BYTE="L") 9 ns
| thee_r1ay | Port P1 data nold time (BYTE="t") 50 ns
‘pzx(; 79.2) Port P1 (loatirlg release detay time (BYTE="L") 50 ns
Ciemn, | P P stk o (BVTE=") % e
th(ALEAPZA) 9 ne
| the—r20) | Port P2 dala h d llme 50 ns
z.,:x-(;;, TPort P2 Hoagng reﬁlreraseiqrelay time 50 ns
ey [BENOaIme ) e
_theonwy | BV fime . 20 ‘ ns
twiEL) € pulse width 220 ns
PO
O
P1
P2
P3 100pF
P4
P5
Pé
P?
P8
#
E
Fig. 2 Testing circult for ports P0~P8, ¢,
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M37704E2AXXXFP
ELECTRICAL CHARACTERISTICS (Voc=5V, Vss=0V, Ta=25%, {(X,y)=16MHz, unless otherwise noted)
Limits
Symbol Parameter Test conditions Unit
Min. Typ. Max,
High-level output voitage POy~P0;, P1o~P17, P2;~P2;,
P39, P34, P3;, P4g~P4;,
lon=—10mA
Vo PSo~P5;, P8y~P6y, PTo~P7;, | 3 v
P8o~P8;
High-level output voltage POy~PQ;, P1g~P1;, P2o~P2;,
\"/ lon™=—400uA 4.7 v
OH Paq, P3|. Pag OH' H
v, High-level output voltage P3, fow=—10mA 3.1 v
oH 9 9 d lon=—4004 A 4.8
\'/ High-level output voltage E lon==10mA 3.4 v
oH g g low=—400 A 4.8
Low-level output voltage POq~P0;, P1g~P1;, P2g~P2;,
P3q, P3(, P3y, Pdy~P4y,
Vou PSe, PSy, Pho~P8y, PTo~P7;, | 1017 OMA 2 v
$8y~P8;
Voo Low-level output voltage PS~P5s loL™20mA 2
Low-ievel output voltage POg~P0;, P1o~P1;, P24~P2;,
VoL Pag. Py, P2, loL™=2mA 0.45
V, Low-level output voitage P3 lo,=10mA 1.9 v
oL ge PJ; IoL™=2mA 0.43
_ loL™10mA 1.6
\" Low-tevel output voltage E
oL ow-tevel output voltage o =2mA 0.4 v
Ver—V. Hysteresis HOLD, RDY, TAON~TA4y, TBOn~TB2, 0.4 1
T INTo~INT;, ADrra. CTSo, CTSy. CLKs, CLK; )
Vr4—Vy— | Hysteresis RESET 0.2 0.5 \'
Vi4+—Vq- | Hysteresis Xy 0.1 0.3 \'
High-levei input current PO~ P07, P1g~P1;, P2o~P2;,
P3g~P3y, P4g~P47, PSq~P5y,
V=5V
s PSq~PE7, PTo~PTs, Pg~PE;, ' 5| A
Xin, RESET, CNVgs, BYTE
Low-level input current POy~ PQ;, P1g~P1;, P2g~P2;,
P3q~P33, Pdq~P47, PSg~PS57, _
he 6y~ P67, PTo~PT;, PBo~PB;, viev 5| wA
Xin, RESET, CNVgg, BYTE
VRam RAM hold voltage When clock is stopped. 2 v
1 Xine) =16MHz,
In single-chip mode | square waveform 12 2 mA
tput only pin i -
loe Powsr supply current output only pin is Ta=25C when clock 1
open and other pins | Is stopped.
are Vgg during reset. | v, =70C when clock 10 A
Is stopped.
A-D CONVERTER CHARACTERISTICS (Voc=5V, Vag=0V, Ta=25C, {(X;y)=16MHz, unless otherwise noted)
T it Limits Unit
Symboi Parameter ‘ast condltions Min. Tve. Max.
— Resolution Vagr=Vee 8 Bits
- Absolute accuracy Veer™=Vee *3 Ls8e
RiLapoER | Ladder resistance Vrer=Vec 2 10 k{
tcony Conversion time 14,25 us
Vaer Reference voltage 2 Vce v
Via Analog Input voltage 0 Vgser v
MITSUBISHI 3—75

ELECTRIC




MITSUBISHI MICROCOMPUTERS

M37704E2-XXXFP,M37704E2AXXXFP
- *M37704E2FS,M37704E2AFS

PROM VERSION of M37704M2-XXXFP,M37704M2AXXXFP

TIMING REQUIREMENTS (vcc=5V+5%, Vsg=0V, Ta=25C, 1(X,)=16MHz, unless ctherwise noted)
External clock input

L Limits

Symbol Parameter Test conditions i, e, Mo Unit

Tm ) P‘rExte;;\;l clock inp[:i éycI;a time - ) 62 ns

L twan L éxlernal clot;k lr;pu( f;i“gﬁ;v;r;;\:llsa width B _ | *2>5 ns

Ttwiy | External clock input low-level pulse width - 3 ns

‘External clock rise ime . [ R 10 ns

External clock fall time ] 10 ns

Single-chip mode
] _ Limits
Symbot i Parameter Test conditi Unit
e o Min. Typ. Max.

tsu(roo—g) | Port PO input setup tima i v 100 ns

| tourio_er | Port PUinput setup time - 100 ns

tBU(PZD—E) /"?m' PZVVinp;ll Selup{ifrﬂa S 7 o o 100 ns

| tsuroo_ey | Port P3inputsetuptme T 100 ne

taur Port P4 input setup time T 1 100 ns

Port PS input setup time - 100 ns

Port P6 input selup tine B 100 ns

Port P7 input setup time - T e ns

| tsucrao—e) 4 Port P8 input setup time I L ns

[ the—roo) | PortPOinputhoidime o 0 ns

thie—p1D) Port P input hold time N 0 ns

| thee_peo) | PotP2inputhoidtime ] 7 0 ns

e poy | PotP3inpuioidtme N e

Cinera | Fopamproime R s

th(e—ps0) Port PS input hold time 0 ns

e racy | PotPSnputhcidtime - 0 s

| thee_rroy | Port P7 input hoig me : R ne

th(e_rep) Port P8 input hold time 0 ns
Memory expansion mode and microprocessor mode

Symbot Parameter Test conditions r Limits Unit

o i Min, Typ. Max.

'suﬁlg—; Port P input setup time i 45 ns

| tou(rov_ep | FDY Input setup time T 60 ns

thie_pio) | Pont P1 0 ns

thee_p2p) | Port P2 input hold time o 0 ns

) this,—RDY) RDY input hold tin:e B ) o ¢} ns
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Timer A input (Countinput in event counter mode)

Limits
Symbol Parameter Test conditions Unit
Min. Typ. Max.
te(tar TAly input cycle time 125 ns
tw(TAH) TAl input high-lave! pulse width 62 ns
tw(TAL) TAlw input low-level pulse width . 62 ns
Timer A input (Gating input in timer mode)
Limits
Symbot Parameter Test conditions Unit
Min. Typ. Max.
te(ra) TAl input cycle time 500 e
tw(TaH) TAly input high-level puise width 250 ns
tw(TAL) TAljy input low-level pulse width 250 ns
Timer A ll‘lput {External trigger input in one-shot pulse mode)
Limits
Symbol Parameter Test conditions Unit
Min. Typ. Max,
te(ta) TAly Input cycle time 250 ns
tw(TaH) TAiw Input high-level pulse width 125 ns
tw(TAL) TAi Input low-level puise width 125 ns
Timer A Input (External trigger input in pulse width modulation mode)
Limits
Symbol Parameter Test condltions Unit
Min. Typ. Max.
twiTar) TAly input high-level pulse width 126 ns
tw(TAL) TAly input low-level pulse width 125 ns
Timer A Input (Up-down input in event counter mode)
Limits
Symbol Parameter Test conditions Unit
Min. Typ. Max.
tcium) TAlgyr Input cycle time 2500 ns
twiupH) TAiour Input high-ievel puise width 1250 ns
twiupt) TAlgur Input low-level pulse width 1250 ns
tsucup—Tw) | TAlour Input setup time 500 ns
therw—ue) TAigyr Input hold time 500 as
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Timer B input (Count input in event counter mode) )

Limits
Symbol Parameter Test condltions Unit
Min. Typ. Max.
teire) TEim input cycle time (one edge count) 126 ne
twiram) ?BT.;ir;tF;igh-level pulse width {one edge count) 62 . ns
twirtaL) >Tf55m Input low-level pulse width {one edge count) 62 ne
tccre) T8in input cycle time {both adges count) 250 ns
twerers | TBin Input high-level pulse width (both edges count) 125 o
[ twireny " 18Biy input low-fevel pulse width (both edges count) 125 ns
Timer B Input (Pulse period measurement mode)
Limits -
Symbol Parameter Test conditions Unit
Min. Typ. Max.
teire) TBi input cycle time 500 -
twirery | TBiw input high-level puise width 250 ns
jtv;(_“;)— ‘%él;N input low-level puise width ) : 250 ns
Timer B input (Puise width measurement mode)
Limis
Symbol Parameter Test conditions Unit
Min. Typ. Max.
lc(;)r - TBii input cycle time 500 -
tw(;su) g?é};mahigh-tevel pulse width 250 ns
| twira) | TBim input low-level pulse width i 250 s
A-D trigger input
Symbol Parameter . Test conditions Limits Unit
- : e Min. Typ. Max.
:@;i _Tma input cycle time (minimum allowable trigger) 1000 ns
twiapL) ADrra input low-level pulse width 128 . ns
Serial 1/0
Symbot Parameter Test conditions Limita Unit
Min. Typ. Max.
toorx) CLKi input cycle time 250 ns
tw(ckH) CLKi input high-level pulse width 126 ns
twickL) CLKi input low-level pulse width 125 ns
lg(c_q) TxDt output delay time 0 ns
thic_a) TxDI hold time o 30 ns
fsu(o_c—)‘ - RxDi input setup time . 30 ns
thic—o) | RxDi input hold time T %0 P
External interrupt INTi input
Limits
Symbol Parameter Test conditlons Unit
. Min. Typ. Max.
twinr INTI input high-level pulse width 250 .
_m::,'*u 4lﬁﬁ—i.nput low-level pulse width . 250 ns
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SWITCHING CHARACTERISTICS (Voc=5VE5%, Vss=0V, Ta=25C, 1{X;)=16MHz, unless otherwise noted)

Single-chip mode
Limits
Symbol Parameter Test conditions Unit
Min, Typ. Max.
td(e—poa) Port PO data output delay time 100 ns
td(e—r1Q) Port P1 data output delay time 100 ns
td(e—P2aq) Port P2 data output detay time 100 ns
td(e—raa) Port P3 data output delay time 100 ns
td(e—Paa) Part P4 data output delay time Figure 2 100 ns
tad(e—rsq) Port PS data output delay time 100 ns
td(e—rea) Port P6 data output delay time 100 ns
td(e—p7Q) Port P7 data output delay time 100 ns
td(e—rac) Port P8 data output delay time 100 ns
Memory expansion mode and microprocessor mode (when walt bit = “17)
Symbol ) Parameter Test condltions Limits Unit
Min. Typ. Max
tdiPoa—E) Port PO address output delay time 30 ns
td(e—P10) Port P1 data output delay time (BYTE="L.") 80 ns
texz(e—p1z) | Port P1 floating start delay time {BYTE=*L") 5 ns
td(pia—E) Port P1 addreas output delay time 30 ns
td(e—P2q) Port P2 data output delay time 80 ns
texz(e—p2z) | Port P2 ficating start delay time 5 ns
td(P2A—E) Port P2 address output delay time 30 ns
tde—wpa) | HLDA output delay time 50 ns
td(aLe—e) ALE output delay time 4 ns
tw(aLe) ALE pulse width 20 P
td(ene—e) | BHE output delay time 20 s
— Figure 2
tdn-w—e) R/W output delay time . 30 ns
td(e—¢ ) ¢+ output delay time 0 20 ns
the—eoa) Port PO address hold time 25 ns
th(aLe—psa) | Port P1 address hoid time (BYTE="L") 9 ns
thee—e1a) Port P1 data hold time (BYTE="L") 25 ns
tpzx(e—p1z) | Port Pt floating release delay time (BYTE=“L") 25 ns
thie—p1a) Port Pt address hold time (BYTE="H") 25 ns
theaLe—paa) | Port P2 address hold time ] ns
th(e—p2q) Port P2 data hold time 25 ns
tezx(e—p2z) | Port P2 floating release delay time 25 ns
the—enE) BHE hoid time 20 e
thie—aw) | R/W hold time 20 ns
tw(EL) E putse width 95 ns
\
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’

Memory expansion mode and microprocessor mode (when wait bit="0", and external y sres is d)
Symbol Parameter ' Test conditions Limits Unit
Min. Typ. Max.

td(roa—E) Port P0 address output detay time 155 ns
td(e—Pra) Port P1 data output delay time (BYTE="L") 80 ns
texz(e—p1z) | Port P1 floating start delay time (BYTE="L") 5 ns
td(p1a—e) Port P1 address output delay time 155 . ns
tde—r2a) Port P2 data output delay time 80 ns
texz(e—p2z) | Port P2 flcating start delay time , 5 ns
td(p2a—e) Port P2 address output delay time 155 ns
td(e_nLpa) | HLDA output delay time 50 ns
td(ALE—E) ALE output delay time 4 ns
twiALE) ALE pulse width 165 ns
td(aHE—E) WE output delay time Figure 2 155 ns
td(r/w—€) R/W output delay time 155 ns
tdie—s ¢, output delay time 0 20 na
th(E—PoA) Port PO address hold time 25 ns
th(aLE—pP1a) | Port P1 address hold time (BYTE="L") 9 ns
th(e—P1a)} Port P1 data hold time (BYTE="L") 25 ns
tezx(e—p1z) | Port P1 floating release delay time (BYTE="L") 25 ns
th(e—p1a) Port P1 address hold time {BYTE="H") 25 ' ns
th(aLE—pr2a) | Port P2 address hold time 9 ns
thie—pr2a) Port P2 data hold time : 25 ns
tezx(e—p22) | Port P2 floating release delay time 25 ns
th(e—pne) | BHE hold time 20 ns
th(e_aw) | R/W hold time 20 ns
tw(EL) E pulse width 220 ns
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TIMING DIAGRAM
Single-chip mode

kit i te : twini twio)

E 4
<——I td(e-poq)
Port PO output X
tsuipon~£)
Port PO input Fj\ thie—pop)
fa— ldie-rr1an
Port P1 output X
tsucp1o—E)
Port P1 input Fj\ th(e~pip)
je—s] tdie—p20)
Port P2 output N.
tsuip20--£) ja-—n
Port P2 input f_l thie—p20)
[ tde-paa)
Port P3 cutput X
tsutp3n~e)
Port P3 input F L thee-rap
tdte-raa)
Port P4 output
tsu(mo»z)F
Port P4 input M PaD)
die~rs)
Port PS5 output x
tsucpso— E/F
Port PS5 input 3\ thie-psp)
<——| tdce—rea)
Port P6 output X

lau(no )
Port P6 input q thie—rap)

fe—=1 tdie—rra)

Port P7 output X

tsu(ero~-e)
Port P7 input Al(g‘wm

[« tlde-es0)

Port Pé output

l
tautren—e)

A th(e—rapo)

Port P8 input

MITSUBISHI 381
ELECTRIC



MITSUBISHI MICROCOMPUTERS

M37704E2-XXXFP,M37704E2AXXXFP
M37704E2FS,M37704E2AFS

PROM VERSION of M37704M2-XXXFP,M37704M2AXXXFP

teira)
twiTan)
TAiy input / /
twital)
|
towue)
twiuen)
TAigyr input \ \
/ A\
twiusy)
]
TAiour input y
(Up-down input)} N

In event counter mode

TAin input

(When count by talling) ,’!r.u,,,_.,.) tutup-— 1)
TAi input _——'_\

(When count by rising)

[

Teire
twiren)
4
TBhy input / * \
twireu)
[ |
le tetao)

twiapL)

ADrqg input \ P \ /
teick)

twickm)

CLKi / M \
\ /| N
twicke)
thic-a)
™I K
dic-a) L Yeuo-o | thic-oy

RxDi ,{ L

tVV‘INL)
INT} input N /

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

] tr

twiL) twim
. N/ N VAN VA
tdie—uy) d(e—s,)
_ twiew
E [ —
1 td(poa—e)
hi € —Poa)
Port PO output X Address Address
(Ao"‘AI)
thiaLe—p1a) —" thie-ria) texzie—p121 tpzxie—pz)
Port P1 output X Address Data Address | M —— —— — Address
(Ag~A1s/Dy~Dis) =) "
{BYTE="L") tdie—ria
tdiria—e)
thg—e1a)
—
Port P1 output X Address Address X
(Ag~As) M
(BYTE="H") tsurPio—g) thie—p1D)
Port P1 input
thiaLe—p2a) r—-| thee-p20) texz(e—p2z) tozxiE—p2z)
Port P2 output X Address N Data L Address | W — — - —— -~ L Address
(A1g~Az3/Dg~0D;) — ] 1, _
td(e-r22 dipne) tsu(p20-£) th(e—p20)
Port P2 input
tdie—HLDA)
Port P3; output
(HLDA)
twiare}
s tdiace—e)
Port P3; output f \ /
(ALE) /
td(ane—E) __l .
Port P3, output )l X X
(BHE)
tdinw—e) __i thee—aw)
Port P3, output A J
(R/W)
tsutrov—s )
thi¢ ,—noY)
y
Port P4, input ‘\
(ROY)
Test conditions
"Vee=5vt 5%
+ Qutput timing voltage : Vo, =0, BV, Vo,=2. 0V
» Ports P1,P2 input 1V, =0.8V, V=2, 5V
+ Port P4, input V=10V, V=4, 0V
MITSUBISHI 3—83

ELECTRIC



MITSUBISHI MICROCOMPUTERS

M37704E2-XXXFP,M37704E2AXXXFP
M37704E2FS,M37704E2AFS

PROM VERSION of M37704M2-XXXFP,M37704M2AXXXFP

Memory expansion mode and microprocessor mode{when wait bit="0", and external memory area is accessed}

e
‘ (WAVAVAWANRWAS AVAVAWAN
td(E—s pat e —HetdE—sp
E twien) ,————
e Jrom tdipoa—e;
Port PO output X
A
(Ag~A7) Address ddress
thiaLe—-p1a) q,__,i thie-ria) texzie—r1z) bozx(e—p12)
Port P1 output
(Ag~A5/Dy~Dss) X Address Data Address —————-a
(BYTE="L"}
> 1d e P10
td(p1a~g)
thie—fial
Port P1 output
{Ag~Ass) X Address Address X_
(BYTE="H") I
'su’vm-e‘rl thie-r1o:
Port P1 input / _\\_—
thiaLE—p2a) -»-_-i thie—rza) tpxzie—p2z; F—. tozxie—p2z,
Port P2 output X
Address Data Address —_——————] - Address
(Are~Azs/Dy~0y7)
tdie - Yd(p2a—
die-paay 1< dene) tsu(p2o-e) | thig-m0)
y
Port P2 input /
tdie-wiDa)
Port Pj}g output
(HLDA)
twiace
- tdiace—g
Port P3, output
(ALE) A ‘ /
td:ene—€
"| thig—ane)
Port P3, output )l X
(BHE)
tdimwe; thie-rw
Port P3, output \
(R/W)
tSU(RDY -8 4) ‘
Port P4, input h(s,—ROY)
(RDY) n
Test conditions
*Vec=5VE5%
+ Output timing voltage . Vo, =0. 8V, Vo,=2.0V
+ Ports P1,P2 input PV, =0.8V, V;y=2.5V
+ Port P4, input CVL=1 0V, Vig=4.0v
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