MITSUBISHI MICROCOMPUTERS

M37705E4BXXXSP

PROM VERSION of M37705M4BXXXSP

DESCRIPTION

The M37705E4BXXXSP is a single-chip microcomputer de-
signed with high-performance CMOS silicon gate technolo-
gy. This is housed in a 64-pin shrink plastic moided DIP.
The features of this chip is similar to those of the
M37705M4BXXXSP except that this chip has a 16K-byte
PROM built in.

This single-chip microcomputer has three instruction queue
buffers, and two data buffers for high-speed instruction ex-
ecution. The CPU is a 18-bit parallel processor that can
also be switched to perform 8-bit paraliel processing. This
microcomputer is suitable for office, business and industriat
equipment controller that require high-speed processing of
large data.

Also, the incorporated motor control circuit makes this mi-
crocomputer suitable for control of equipment that requires
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 MQ37705E4BXXXSP operates only in the single-chip
mode.

DISTINCTIVE FEATURES

® Number of basic instructiong:---------ooerovee e 103
@ Memory SiZe pROM ............................... 32K bytes
RAM ................................ 1024 bytes

® Instruction execution time
The fastest instruction at 25 MHz frequency -~ 160ns
o Single power Sup'my ..................................... 5V+10%

® Low power dissipation (at 25 MHz frequency)

............................................................ 9smwW (TYP')
@ Interrupts oo 16 types 7 levels
Mutltiple function 16-bit timer --------e-oreereeein 5+3
(Three-phase motor drive waveform or pulse motor
drive waveform can be output.)

. UART .................................................................... 1
® 8-bit A-D converter - 8-channel inputs
® 12-bit watchdog timer
® Programmable input/output

{ports PO, P1, P2, P3, P4, P5, P6, P7, P8) -r-rvrovreiees 53
APPLICATION

Motor control devices such as inverter type air conditioners
and general purpose inverters

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

PIN CONFIGURATION (TOP VIEW)
P7s/ANg += [1] [64] ++ P7,/AN;/ADre
P75/ANg ++ AVgs
P74/AN, + — Vagr
P73/ANg « [4] AVec
P72/AN, « Vee
P7,/AN, « [¢] «+ P8s/RyD;
P7o/ANg <+ [58] += P8,/T\D,

P6¢/TB 1,y + [&] +* PO,

P65/TBO + [9] 6] ++ PO,

P6,/INT, + [19] + PO,

P6,/INT, + 1] + PO,

PBo/TAMdoy1/RTPI; <> +~ P04

PSe/TA3qur/RTP1, > 2z « PO;

PS5/TAZJU/RTPT, +> @ - PO,

P/ TA2ou 1 VIRTPY, +> S [50] + PO,

P/ TAT i W/RTPO, ++ 3 - P1,

PS2/TAT o /UIRTPD, ++ & - P1,

PS(/TAL .N/E/RTPO, - >>§ - P1,

PSo/TAOour/WIRTPYg + é 3] — P1,

P4, T Pl

P4,/ g, > 42 + P1,

P4, ~ Pig

Pdy +> “ P1,

BYTE — -~ P2,

CNVgg 40] +» P2,

RESET — P2,

XN~ 38] ~ P2,

Xour + - P2,

E+— 3] — P2

Vss P2,

P3; + P2,

P3, +~ « P3,
Outline 64P4B(one time programmable)

THE FUNCTIONS AND CHARACTERISTICS
The M37705E4BXXXSP has the same functions and charac-
teristics as the M37705M4BXXXSP except that input vol-
tage of pins CNVgs and BYTE is 13V when writting in
EPROM. Refer to the section on the M37705M4BXXXSP.

NOTE
Refer to “Chapter 5 PRECAUTIONS” when using this mic-
rocomputer.
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MITSUBISHI MICROCOMPUTERS

M3770SE4BXXXSP

PROM VERSION of M37705M4BXXXSP

FUNCTIONS OF M37705E4BXXXSP

Parameter Functions
Number of basic instructions 103
instruction execution time 160ns (the fastest instruction at external clock 25MHz frequency)
PROM 32K bytes
Memory size
RAM 1024 bytes
PO, P1, P2, P7 8 -bitX4
P5 7 -bitX1
P6 5 -bitX 1 o
Input/Output ports P2 pprnen
P3 3 -bitX1
P8 2 -bitX1 -
i o TAD, TA1, TA2, TA3, TA4 16-bitX 5 (3 input/output and 2 output functions)
Mutti-function timers
T80, TB1, TB2 16-bitX 3 (2 input functions)
Serial /0 UARTX1
A-D converter 8 -bitX 1{8 channels)
Watchdog timer 12-bitX 1
Dead-time timer 8-bitX 3

Interrupts

2 external types, 14 internal types
(Each interrupt can be set the priority levels to 0 ~7 )

Clock generating circuit

| Built-in(externally connected 1o a ceramic resonator or quariz crystal resonator)

Supply voltage

5Vt10%

Power dissipation

i
95mw(at external clock 25MHz frequency)

e Input/Output voltage 5V
input/Output char istic
Output current 5mA
Operating temperature range —20~85C

Device structure

CMOS high-performance silicon gate process

Package

64-pin shrink plastic molded DIP
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MITSUBISHI MICROCOMPUTERS

M3770S5E4BXXXSP

PROM VERSION of M37705M4BXXXSP

PIN DESCRIPTION

Pin Name input/Qutput Functions

Vee. Power supply Supply 5V*10% to Ve and 0V 1o Vss.

Vsg

CNVss CNVsgs input nput Connect to Vsg

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

Xin Clock input Input These are 1/0 pins of internal clock generating circuit. Connect a ceramic or quartz crystal resonator be-

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

Xout Clock output Output and the Xyt pin should be left open.

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

BYTE Bus width selection input Input Connect to Vgs.

AVec, Analog supply input Power supply for the A-D converter. Connect AVgg to Ve and AVgg to Vs extemally.

AVss

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

POy~P0; 170 port PO 170 Port PO becomes an 8-bit I/0 port. An I/O direction register is available so that each pin can be program-
med for input or output. These ports are in input mode when reset

P1p~P1; 170 port P1 170 These pins have the same functions as port PQ.

P2o~P2; /0 port P2 tde] i These pins have the same functions as port PO.

P3,~P3; 170 port P3 [H]e] These pins have the same functions as port PO.

P4o~P4,, 170 port P4 170 These pins have the same functions as port PQ. Port P4; can be programmed for ¢, output pin divided the

P4, clock ta Xy pin by 2.

PSe~P5¢ 1/0 port P5 1/0 In addition to having the same functions as port PG, these pins also function as 170 pins for timer AQ. timer
A1, timer A2, and output pin for timer A3. These pins also have the function as motor control output pin.

PGy, P6;, I/0 port P6 /0 In addition to having the same functions as port PO, these pins also function as output pins for timer A4, and

P63, P65, input pins for external interrupt input INTy and INT, pins, and for timer B0 and timer B1, P§, also has the

P6g function as molor control output pin and P6, has the function as motor control pin.

P7o~P7; i/0 port P7 11e] In addition to having the same functions as port PO, these pins also function as analog input ANg~AN- input

; pins. P7; also has an A-D conversion trigger input function.
] s
P8g, P8; ‘ /0 port P8 170 1 in addition to having the same functions as port PO, these pins also function as RyD and TyD pins for UART 1.

MITSUBISHI
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MITSUBISHI MICROCOMPUTERS

M37705SE4BXXXSP

PROM VERSION of M37705M4BXXXSP

PIN DESCRIPTION (EPROM MODE)

Pin Name Input/Output Functions
Vee, Vss Power supply Supply 5V10% to Vgc and 0V to Vgs.
CNVgg Vpp input Input Connect to Vpe when programming or verifing.
BYTE Vpp input I tnput Connect to Vpp when programming or verifing.
RESET Reset input Input Connect to Vgs.
XiN Clock input tnput Connect a ceramic resonator between Xy and Xoyt.
f
Xour ‘ Clock output ! Output
—+
E | Enable output Cutput Keep open.
AVcc, AVss  Analog supply input Connect AVec to Ve and AVgs to Vs
Vres Reference voltage inputi  input Connect 10 Vgs.
P0,~PO, Address input (Ag~A;) input Port PO functions as the lower 8 bits address input (Ag~A;).
P1o~P1; Address input (Ag~A,s) Input Port P1 functions as the higher 8 bits address input (Ag~A,s). In 256K mode, connect P1; to Vgc.
P2,~P2; Data 1/0 (D¢~D;) 170 Port P2 functions as the 8 bits data bus (Dy~D;).
P3o~P3; Input port P3 input Connect to Vgs.
P4g~P4,, Input port P4 Input Connect to Vgs.
P4,
P5~P5s | Control input Input PS5o* PS5, and P5, functions as PGM*, OE and GE input pin respectively.
Connect P5;, P5, and P55 to Ve, Connect PS¢ to Vgg in 256K mode and to Ve in 1M mode.
P6q, P6;, Input port P& Input Connect to Vgs.
P63, P6s,
P6g
P7,~P7; input port P7 < input Connect 10 Vgs.
P8¢, P8; Input port P8 input Connect 1o Vss

* [ Itis available in 1M mode.
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MITSUBISHI MICROCOMPUTERS

M3770SE4BXXXSP

PROM VERSION of M37705M4BXXXSP

EPROM MODE

The M37705E4BXXXSP 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 shows the correspondence between pins and Fig. 1
shows the pin connections in the EPROM mode.

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 P5¢ 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,,
CNVgg and BYTE are used for the EPROM (equivaient to
the M5M27C256K or M5M27C101K). When in this mode,

Table 1 Pin function in EPROM mode

M3TTOSE4BXXXSP | M5M27C256K | M5M27C101K
Vee Vee ; Vee
Vep CNVgs, BYTE | Vee
Vss Vss o Vss
Address input : Ports PO, P1™ Ao~Aqg Ag~Ass
Datal/O | Port P2 y Do~Dy
CE ; P5, ce ]
OE : P5, OE
PGM | P5,* — l PGM

% In 256K mode, connect P1; and P5; to V.

the built-in PROM can be written to or read from using
these pins in the same way as with the M5M27C256K or
M5M27C101K.

This chip does not have Device Identifier Code, so that set
the corresponding program algorithm. The program area
should specify address 0000;5~7FFF,¢ in 256K mode, and
address 18000,¢~1FFFF,¢ in 1M mode.

Connect the clock which is either ceramic resonator or ex-
ternal clock to X,y pin and Xpyr pin.

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

MITSUBISHI
ELECTRIC
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PROM VERSION of M37705M4BXXXSP

T
P75/ANg + [1] ++ P7;/AN;/AD1rg
P7s/ANs + 2] AVsg
P74/AN, + E + Viee
P73/AN; + [4] AVce
P7,/AN, + [5] Voo
! P7,/AN, + 6] > P84/RyD;
P7o/ANg + [7] > P8,/TyD,
) P65/ TB1,, « [E] - pgg————( :
MaMaTCzsek ||t Pe/T80 ++ ] .p |
° PEo/INT, + 1] - PO,
P6,/INT, + [ Py
—t P/ Thdour RTPY; = [T - pg——————— (D
o—t PSs/TA3our/RTP1, <+ [13] z PO ————— G
Equivalent to the P55/ TAZ/U/RTPS, = [14] w -plg——— G
M5M27C101K 1 N
PS4/ TA2our/V/RTP1, < [13] S + PO, G
PSa/TA1 1/ W/RTPG <+ 16} g —-ply————(G)
Equivalent to the l (T P5,/Th gy URTR, = [T & -Ply G
M5M27C256K @———— P,/ TAVATP, + I8 X P @
O P5/TAll W/RTPY, + [13] = —pPly G Equivalent
7 el 4 [Eeri——a» toihs
. - 7C 256K
€D P4,/ ¢, + [21] Py D &
I C o~ O
P4y« 23] « P1; o )
BYTE — [24] —-ply————— Equivalent tc the
@i&)—:Csts B —-py —— Gy M5M27C101K
RESET 3] Py >
" I O—————xn—[] P —————— @
| O Xour ~ [&] Py
E—[3 - P2y
Vss  [X] - Plg————(p
P3, + 3] ~-py——— D
P3, ~ [&] ~ P3,
)
* 1 Connect to ceramic oscillation circuit.
(O ! ltis used in the EPROM mode.
Outline 64P4B

Fig. 1 Pin connection in EPROM mode

_ MITSUBISHI
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M3770SE4BXXXSP

PROM VERSION of M37705M4BXXXSP

FUNCTION IN EPROM MODE
(1) 1M mode (equivalent to the M5M27C101K)

Reading -

To read the EPROM, set the CE and OE pins to “L" level.
Input the address of the data (Ag~Ays) to be read, and the
data will be output to the I/O pins Dy~ D;. The data 170
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 “L" level and the OE
pin to “H" level. The CPU will enter the program mode
when 12,5V is applied to the Vpp pin. The address to be
written to is selected with pins Ag~ A,5, and the data to be
written is input to pins Dg~D;. Set the PGM pin to “L” level
to being writing.

Writing operation

To program the M37705E4BXXXSP, first set Voe=6V, Vpp=
12.5V, and set the address to 18000, Apply the 0.2ms
write puise, check that the data can be read, and if it can-
not be read OK, repeat the procedure, applying the 0.2ms
write pulse and checking that the data can be read until it
can be read OK. Record the accumulated number of pulse
applied (X) before the data can be read OK, and then
write the data again, applying a further once this number of
pulses (0.2XX 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=Vpp=5V(or Vec=Vpp=5.5V).

Table 2 1/0 signal in each mode

Moo Pin| CE | OF |PGM| Ver | Voo | Data 1/O
Read-out Vie A\ X 5v | 5v Qutput
Qutput Vi Vi X 5V 5v Floating .
Disable Vin X X 5V 5v Floating
Programming| V,_ Viu Vi |12.5v| 6V Input
Programming| y | v, | v [12.5v| 6v | output
Verity
Program Disable| V4 | Viu Vin [12.5V 6V Floating
Note 1 @ An X indicates either V, or V..
Program operation (equivalent to the M5M27C101K)
AC ELECTRICAL CHARACTERISTICS (Ta=25%5T, Voc=6V+0. 25V, Vpp=12.5+0. 3V, unless otherwise noted)
Limits
Symboi Parameter Test conditions - = Unit
Min. Typ. Max.
tas Address setup time 2 HS
toes OE setup time 2 “S
tos Data setup time 2 uSs
tan Address hold time Q “s
ton Data hold time 2 us
torp Output enable to output ficat delay 0 130 ns
tvcs Vec setup time 2 “s
tves Vpp setup time 2 i“S
tow PGM pulse width 0.19 | 0.2 0.21  ms
topw PGM over program pulse width 0.19 5,25 ms
tces CE setup time 2 . us
toe Data valid from OE 150 ] ns
MITSUBISHI 3—373
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M37705E4BXXXSP
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AC waveforms

PROGRAM VERIFY
V'H
ADDRESS
Vi h
as
Vin/Von
DATA DATA SET
/7
Vi /
w/Vou Yoo o
Vep
Vep
Vee
Veet+1
Vee
Vee
. vl”
CE
V)L
tees
VIH
— Y 4
PGM \ / toes  |loe
N s
Vi
tow
vlu
— 4
OE topw A
Va

Programming algorithm flow chart

Test conditions for A.C. characteristics
Input voltage : V, =0.45V, V|, =24V
Input rise and fall times (10%~90%) . <20ns
Reference voltage at timing measurement . Input, Qutput

START

(( ADDR=FIRST LOGATION )

——={PROGRAM ONE PULSE OF 0.2ms)

X=X+1

X=257 YES

NO
FAIL

INCREMENT ADDR

VERIFY
BYTE

PASS

PROGRAM PULSE OF
0.2Xms DURATION

LAST ADDR ?
YES
Vee=Vepa="50V
VERIFY
ALL BYTE
PASS

| DEVICE PASSED |

FAIL

“L"=0.8V, "H"=2V

VERIFY, FAIL | DEviCE
BYTE FAILED
PASS
DEVICE
FAILED

*4.5V <Voe=Vpe<L 55V

3374
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M37705E4BXXXSP

PROM VERSION of M37705M4BXXXSP

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

Reading L

To read the EPROM, set the CE and OE pins to “L” level.
Input the address of the data (Ay~A,,) to be read, and the
data will be output to the I/O pins Dy~ D;. The data 1/0
pins will be floating when either the CE or OE pins are in
the "H" state.

Writing -

To write to the EPROM, set the OE pin to “H” level. The
CPU will enter the program mode when Vpp is applied to
the Vpp pin. The address to be written to is selected with
pins Ag~ A4, and the data to be written is input to pins Dy
~D;. Set the CE pin to “L" level to being writing.

Writing operation

To program the M37705E4BXXXSP, first set Vgc=6V, Vpp=
12,5V, and set the address to “0". Apply the 1ms write
pulse, check that the data can be read, and if it cannot be
read OK, repeat the procedure, applying the 1ms 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 three times this number
of pulses (3XX ms).

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

Finally, when all addresses have been written, read with
Voe=Vep=5V(or Voc=Vpp=5.5V).

Table 3 170 signal in each mode

T Pin i U
Mode‘\\ CE OE Vee Vce Data /0
Read-out ViL Vi 5v . 5V Output
Output Vio Vin 5V 5V Floating
Disable Vin X 5V 5V Floating
Programming| V. Vin | 125V 6V _Input ]
Programming| \, ' v, |12.5v| 6v Output
Verify )
Program Disable| V. Vin 12.5V 6V Floating
Note 1 : An X indicates either V|, or V.
Program operation (equivalent to the M5M27C256K)
AC ELECTRICAL CHARACTERISTICS (T3=25%5T, Vcc=6V+0. 25V, Vpp=12.5+0. 3V, unless otherwise noted)
] - Limits ]
Symbol Parameter i Test conditions . — Unit
i Min i Typ Max. )
tas Address setup time ! 2 ! us
toes OE setup time 2 I; ) us
tos Data setup time 2 } | us
tar Address hold time 0 | us
ton Data hold time 2 us
torr Output enable to output fioat deiay 0 [ 130 I W&
tves Ve setup time 2 MS
tups Vpp setup time 2 “s
trpw CE initial program pulse width 0.95 | 1 1.05 | "ms
topw CE over program pulse width ] 2.85 ' 78.75 ms
— A ms |
toe Data valid from OE 150 ns
MITSUBISHI -

ELECTRIC



MITSUBISHI MICROCOMPUTERS

M37705E4BXXXSP

PROM VERSION of M37705M4BXXXSP

AC waveforms

PROGRAM VERIFY
VIH
ADDRESS
vlL T
AH
Vin/V
e y ¥ DATA QUTPUT
DATA DATA SET —— VALID
N
Vie/Vou /) 0
ton OFP|
sl
Vep
Vep
VCC
Veet1
VCC
VCC
VIH I
CE / toes toe
Vie N/ [Pt
teew
Vin
OF forw 4
VCL

Programming algorithm flow chart

START

({ ADDR=FIRST LOCATION )

Vee=6.0V
Vep=12.5V

DEVICE
FAILED
INCREMENT ADDR
Veo=Vpp="5.0V
VERIFY DEVICE
ALL BYTE FAILED
FASS
| pevice passep | *45V<Vee=Vpp< 5.5V

N MITSUBISHI
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SAFETY INSTRUCTIONS ADDRESSING MODES
(1) A high volfage is used for writing. Take care that over- The M37705E4BXXXSP has 28 powerful addressing modes.
voltage is not applied. Take care especially at power on. Refer to the MELPS 7700 addressing mode description for

(2) The programmable M37705E4BSP that is shipped in the details of each addressing mode.
blank is also provided. For the M37705E4BSP, Mitsubishi
Electric corp. does not perform PROM write test and ~ MACHINE INSTRUCTION LIST
screening following the assembly processes. To improve The M37705E4BXXXSP has 103 machine instructions. Refer
reliability after write, performing write and test according to the MELPS 7700 machine instruction list for details.
to the flow below before use is recommended.
DATA REQUIRED FOR PROM ORDERING
Please send the following data for writing to PROM.
(1) M37705E4BXXXSP writing to PROM order confirmation

Writing with PROM writer form
(2) 64P4B mark specification form
U (3) ROM data (EPROM 3 sets)
Screening (Caution)

{Leave at 150C" for 40 hours)}

U

Verify test with PROM writer

l Function check in target device |

O S |

Caution : Never expose to 150 C exceeding 100 hours







