M37705M2- XXXSP and M37705S1SP:
are respectively unified into
M37705M2AXXXSP and M37705S1ASP

M37705M2AXXXSP

SINGLE-CHIP 16-BIT CMOS MICROCOMPUTER

MITSUBISHI MICROCOMPUTERS

M37705S1ASP

DESCRIPTION

The M37705M2AXXXSP and M37705S1ASP are single-chip
microcomputers designed with high-performance CMOS
silicon gate technology. These are housed in-a 64-pin
shrink plastic molded DIP. These single-chip microcompu-
ters have a large 16M bytes address space, three instruc-
tion queue buffers, and two data buffers for high-speed in-
struction execution. The CPU is a 16-bit paralle! processor
that can also be switched to perform 8-bit parallel proces-
sing. These microcomputers are suitable for office, busi-
ness and industrial equipment controller that require high-
speed processing of large data.

Also, the incorporated motor control circuit makes these
microcomputers suitable for control of equipment that re-
quires motor control.

The differences between M37705M2AXXXSP and M37705S1
ASP are the ROM size as shown below. Therefore, the fol-
lowing descriptions will be for the M37705M2AXXXFP un-
less otherwise noted. -

Type name ROM size External clock input frequency
M37705M2AXXXSP 16K bytes 16MHz
M37705S1ASP External 16MHz

The M37705M2AXXXSP cuts down the pins of M37704M2A
XXXFP. Refer to the BASIC FUNCTION BLOCKS for the
functional differences.

DISTINCTIVE FEATURES

® Number of basic instructions:«++«+-+esreeemmmmiieinniien 103
~ ® Memory size ROM «-renrmerrorerecraranniienn. 16K bytes
RAM = veeereeieniiciniin, 512 bytes
® |nstruction execution time

The fastest instruction at 16 MHz frequency ------ 250ns
® Single power supply ..................................... svi-'o%

® Low power dissipation (at 16 MHz frequency)
........................................... - 60mMW (Typ.)
[} 'nterrupts ......................................... 16 types 7 |eve|s
® Multiple function 16-bit timer «+++++«<-wrseeeeseisinans 5+3

(Three-phase motor drive waveform or pulse motor

drive waveform can be output.)

8-bit A-D converter -««oereeerreraiiiniii 8-channel inputs
12-bit watchdog timer

Programmable input/output

(ports PO, P1, P2, P3, P4, P5, P6, P7, P8) - weerermeres 53

PIN CONFIGURATION (TOP VIEW)

P7/ANg + [1] [62] +» P7,/AN;/AD1re
P7s/ANs + [Z] AVes
P7J/AN, +> “— Vaer
P75/AN; + [Z] AVee
P7,/AN, + 5] Veo
P7,/AN, + [E] 53] ++ P8s/RxD,
PTo/ANy +> 53] «» P8,/TD,
P6¢/TB1,y +» [8] “+ P0y/Aq
P65/TBOW ++ [9] 56] ++ PO,/A,
P6,/INT, ++ [0] 5]+ PO,/A,
PB,/INT, ++ 52] + PO,/A,
Pbo/TAdoy/RTPLg ++ 53]« PO/A,
PSe/TA3our/RTP1, > z [52] +> POs/As
PS5/TAZ\/UIRTP1, +> Z 8 [Eeroas
PS4/ TAZourVIRTPYg ++ Qg Elwroa
PSTALWWRTPD, +» ] & Cg" 7] ++ P14/Ag/Dsg
P2/ TAl our/ U/RTRY, ++ 298 @ riyagn,
B NRRL B > % > P1/A4/Dro
Moo, - [3]  B X [@er P15/A/Dy,
Pa; + ] @ “+ P14/Ay2/Ds,
Pdy/ ¢+ [21] [44] ++ P1g/A3/Ds3

P4,/RDY . 3] > P16/A.4/Dyq
P4o/HOLD + 3] > P1,/A,5/Dys

BYTE — [ “— P2,/Ass/Dy
20] «+ P2,/A,7/D,
[35] «+ P2,/A10/D;

X — 7] [38] ++ P24/A,0/D;
Xour + & + P2,/As/D,

> P25/Ap/Ds
“+ P2¢/Azs/Dg
> P27/Ay3/D;
P3,/BHE ~ + P3y/R/W

Outline 64P4B

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

NOTE
Refer to “Chapter 5§ PRECAUTIQNS” when using this mic-
rocomputer.

The M37705M2AXXXSP and M37705S1ASP satisfy the
timing requirements and the switching characteristics of
the former M37705M2-XXXSP and M3770551SP
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MITSUBISHI MICROCOMPUTERS

'M37705M2AXXXSP

M37705S1ASP

SINGLE-CHIP 16-BIT CM0S MICROCOMPUTER
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MITSUBISHI MICROCOMPUTERS

M37705M2AXXXSP
M37705S1ASP

SINGLE-CHIP 16-BIT CM0OS MICROCOMPUTER

FUNCTIONS OF M37705M2AXXXSP

Parameter Functions
Number of basic instructions 103
Instruction execution time M37705M2AXXXSP, M37705S1ASP 250ns (the fastest instruction at external clock 16MHz frequency)
. ROM 16K bytes
Memory size
RAM 512 bytes
PO, P1, P2, P7 8-bitX 4
P5 7 -bitX 1
input/Output ports P8 5 -bitX |
P4 4 -bitX 1
P3 3-bitX 1
P8 2-bitX 1
o TAD, TA1, TA2, TA3, TA4 16-bitX 5 (3 input/output and 2 output functions)
Multi-function timers
T80, TB1, TB2 16-bitX 3 (2 input functions)
Serial 1/0 UART X1
A-D converter 8-bitX 1 (8 channels)
Watchdog timer 12-bitX 1
Dead-time timer 8 -pitX 3
Interrupts 2 exte.rnal types, 14 internal types
{Each interrupt can be set the priority levels to 0 ~7.)
Clock generating circuit Built-in( ily co ted to a or quartz crystal resonator)
Supply voltage 5vE10%
Power dissipation 60mW(at external clock 16MHz frequency)
Input/Output voltage 5V
Input/Output char
Output current .5mA
Memory expansion Maximum 16M bytes
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

M37705M2AXXXSP
M37705S1ASP

PIN DESCRIPTION

SINGLE-CHIP 16-BIT CMOS MICROCOMPUTER

Pin Name Input/Output Functions

Vee, Power supply Supply 5v+10% to Vec and 0V to Vss.

Vss

CNVss CNVsgs input Input This pin controls the processor mode. Connect to Vss for single-chip mode, and to Vg for external ROM
types.

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

Xin Clock input Input These are 1/ pins of internal clock generating circuit. Connect a ceramic or quartz crystal resonator be-
tween Xy §nd Xour. When an external clock is used, the clock source should be connected to the X pin

Xout Clock cutput Output | and the Xgur pin should be left open.

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

BYTE Bus width selection input Input In memory expansion mode or microprocessor mode, this pin determines whether the external data bus is
8-bit width or 16-bit width. The width is 16 bits when “L” signal inputs and 8 bits when “H" signal inputs.

AVgc, Analog supply input Power supply far the A-D converter. Connect AVgc 10 Ve and AVgs to Vss externally.

AVgs :

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

P0Op~P0; 170 port PO 170 in singte-chip mode, port PO becomes an 8-bit 1/0 port. An {/Q dir | register is available so that each
pin can be programmed for input or output. These ports are in input mode when reset .

‘| Address(A;~Ay)is output in memory expansion mode or microprocessor mode.

Plg~P1; ~ | I/O port P1 Vo In single-chip mode, these pins have the same functions as port PO. When the BYTE pin is set to “L” in
memaory expansion mode or microprocessor mode and external data bus is 16-bit width, high-order data
(D1s~Dg)is input or output when E output is “L" and an address (Aq5~Ag) is output when E output is “H".
if the BYTE pin is “H” that is an external data bus is 8-bit width, only address(As~Ag)is output.

P2o~P2; 170 port P2 110 In single-chip mode, these pins have the same functions as port P0. In memory expansion mode or microp-
rocessor mode low-order data{D;~Do) is input or output when E output is “L” and an address(Ass~Aqe)is
output when E output is “H”. |

P3y~P3; /0 port P3 10 In single-chip mode , these pins have the same functions as port PO. In memory expansion mode of mic-
roprocessor mode, R/W, BHE, and ALE signals are output.

P4y~P4;, 1/Q port P4 170 In single-chip mode, these pins have the same functions as port P0. In memory expansion mode or microp-

P4; rocessor mode, P4dg 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 X pin by 2. In microprocessor mode, P4, always has the func-
tion as ¢4 output pin.

PSo~P5¢ 170 port PS5 jI{e] In addition to having the same functions as port PO in single-chip mode, 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.

P6a, P62, 1/0 port P6 170 in addition to having the same functions as port PG in single-chip mode, these pins also function as output

P63, PBs, pins for timer A4, and input pins for externat interrupt input INT, and INT pins, and for timer BO and timer

P6g B1. P6g also has the function as motor control output pin and P6; has the function as motor control pin.

P7o~P7; /O port P7 170 In addition to having the same functions as port P0 in single-chip mods, these pins also function as analog
input ANg~AN; input pins. P7; also has an A-D conversion trigger inpat function.

P8g, P87 170 port P8 170 In addition to having the same functions as port P0’in single-chip made, these pins also function as RxD
and TxD pins for UART 1.
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MITSUBISHI MICROCOMPUTERS

M37705M2AXXXSP
M37705S1ASP

SINGLE-CHIP 16-BIT CMOSIMICROCOMPUTER

BASIC FUNCTION BLOCKS

The functional differences between the M37705M2AXXXSP
and MB37704M2AXXXFP are described below. The
M37705M2AXXXSP has the same functions as the
M37704M2AXXXFP, except these points. Refer to the sec-
tion on the M37704M2AXXXFP.

TIMER

Since timers A3 and A4 have no input pin, timers A3 and A4
operate only in the modes except for event counter mode
and select only no-input function by timer A3 and timer A4
mode register.

Since timer B2 has no input pin, timer B2 operates only in

timer mode. Therefore, only clock source can be selected

by the bits 7 and 6 of timer B2 mode register. The bits of
timer mode register must 'be “0" except for the clock
source selection bits. Other timers A0, A1, A2, BO and B1
have the same functions as the M37704M2AXXXFP.

SERIAL /O

Serial 170 is only UART1. UART1 has only the asynchronous
serial cammunication function and no clock synchronous
serial communication function. Therefore, do not select the
clock synchronous serial communication function (“001”) by
the serial communication method selection bits (bits 2, 1
and 0) of UART1 transmit/receive mode register. Since
UART1 does not have the functions of CTS and RTS, the
CTS, RTS selection bit (bit 2) of UART1 transmit/receive
control register must always be “1”.

Since UARTO has no function as serial 170, set all the serial
communication method selection bits (bits 2, 1 and 0) of
UARTO transmit/receive mode register to “0”.

INPUT/OUTPUT PINS

Though the port registers and directional registers for ports
P4, P5, P6 and P8 have eight bits, the directional register
bits having no pins must always be set to the output mode.
Since port P3; is not available as a pin although it has port
register and directional register, port P3; must be set to the
output mode.

" ADDRESSING MODES

The M37705M2AXXXSP has 28 powerful addressing mod-
es. Refer to the 7700 Family addressing mode description )
for the details of each addressing mode.

.MACHINE INSTRUCTION LIST

The M37705M2AXXXSP has 103 machine instructions. Re-
fer to the 7700 Family machine instruction list for detaiis.

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

(1) MB37705M2AXXXSP mask ROM order confirmation form
{2) 84P4B mark specification form

(3) ROM data (EPROM 3 sets)

The functional differences between the M37705M2AXXXSP and M37704M2AXXXFP

Parameter M37705M2AXXXSP M37704M2AXXXFP
1/Q port 8 -bit’X 4 | PO~P2, P4~ Pg:---rmcerrammaranriaseinenin 8 -bitX 8
7 -bltX ] P3 ..................................................... 4 -bltX ]
-+ 5-bitX 1 | (with HLDA pin)
-+ 4 -bitX 1
- 3-bitX 1
2 -bitX 1
(without HLDA pin)
Timer Timer A with 1/0 pins  16-bit>X 3 | Timer A «r-re-verveerenaene.. with [/0 pins 16-bitX 5
with output pins 16-bitX 2
TFimer Berreeeereeeernenainens with input pins  16-bit>X 2 | Timer B---oreeveereereeinnenns with input pins  16-bitX 3
only timer mode  16-bitX 1
Serial 110 UART (no clock synchronous serial 1/0)X 1 (UART or clock synchronous serial I1/0)X 2
Package 64-pin shrink plastic molded DIP 80-pin plastic moided QFP
B L249828 002L554 5lc WM
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MITSUBISHI MICROCOMPUTERS

- M37705M2AXXXSP
M37705S1ASP

SINGLE-CHIP 16-BIT CMOS MICROCOMPUTER

M37705M2AXXXSP
ELECTRICAL CHARACTERISTICS (Vcc=5V, Vss=0V, Ta=25C, {(X)=16MHz, unless otherwise noted)
Symbol Parameter ‘ Test conditions Limits Unit

Min. Typ. Max.

High-fevel output voltage POy~P0;, P1y~P1;, P2y~P2;,
P3¢, P34, P4g~P4,, P4;,

Vou PSy~P5q, P6y, Py, PE PB;, | 1OF 104 3 v
P65, P7g~P7;, P8g, P87
Von High-level output voltage POy~P0;, Pio~P1;, P2g~P2, lon=—400sA 4.7 \Y
P3g, P34
V, High-level output voltage P3: loy=—10mA {3 \
on 9 put vollage 75 lon——A400zA 4.8
: _ low=—10mA 3.4
Vou High-level output voltage E v — 40052, 48 A\
Low-level output voltage PQy~P0;, P1o~P17, P24~P2;,
, P3,, Pdg~Pdy, Pdy,
VoL 2 iy Pg’ PG‘:‘Q e p6, lou=10mA 2 v
PTo~P77, P8 P87
VoL Low-level output voltage PS¢~P5s lou==20mA 2
VoL Low-level output voltage POy~P0;, P1g~P1;, P20~P27, loi=2mA 0.45
P3q, P3;
lo,=10mA 1.9
VoL Low-level output valtage P3; o =2mA 0.43 \'
Voo Low-level output voltage E lo.=10mA - 1.6 \Y]
lor=2mA : 0.4
Hysteresis HOLD, RDY, TAOn~TA2y, TBOw, TB1jn,
Vi —Vr_ by N T ADTRGm IN N IN 0.4 1
Vy+—Vr_ | Hysteresis RESET 0.2 0.5 \'
Vr+—Vr— | Hysteresis Xy 0.1 0.3 v

High-level input current POy~P07, P1o~P17, P2o~P2;,
P3o~P3z, Pdy~P4;, P4y,
hn P5q~P5g, Pq, P67, P63, PEs, V=5V g | uA
P8s, P7o~P7;, P8, P87,
XN, RESET, CNVsgg, BYTE
Low-level input current POq~PQ;, P1g~P17, P2g~P27,
P3y~P3;, Pdg~P4,, P47,
I P5~P5g, P6o, PE,, P63, P6g, V=0V —5 A
P6g, P7q~P77, P8g, P8y,
Xin, RESET, CNVsgs, BYTE
Vaam RAM hold valtage . When clock is stopped. 2 Vv

f{Xin)=16MHz,
In single-chip mode | square waveform 12 24 mA
tput only pin i =
lcc Power supply current output only pin is. Ta=25C when clock 1
open and ather pins | is stopped.
are Vgg during reset. | T, a=85C when clock " #A
is stopped.

A-D CONVERTER CHARACTERISTICS (Voc=5V, Vgs=0V, Ta=25C, f(Xin)=16MHz, unless ctherwise noted)

Symbo! Parameter ' Test conditions _ Limits Unit
Min. Typ. Max.
— Resolution Vaer=Vcc . 8 Bits
— Absolute accuracy Vrer=Voc +2 LSB
Ruaoper | Ladder resistance Vrer=Vec 2 10 KkQ
teconv Conversion time : 14.25 us
Vaer Reference voltage 2 Vee \'
Via Analog input voltage 0 Vaer \

'

B L249828 002b555 459
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MITSUBISHI MICROCOMPUTERS

M37705M2AXXXSP
M37705S1ASP

SINGLE-CHIP 16-BIT CMOS MICROCOMPUTER

ABSOLUTE MAXIMUM RATINGS

Symbot Parameter Conditions Ratings Unit
Veo Supply voitage —0.3~7 \
AVco Analog supply voltage —0.3~7 \"
\/ Input voltage RESET, CNVss, BYTE : —0.3~12 Vv

Input voitage POg~POz, P1g~P17, P2)~P2;, P3y~P3y,
Vi P4o~ P4,, P47, P5g~PSs, P6y, P62, P63, —0.3~Vge10. 3 v

PBs, PBs, P7o~P7;, P8, P87, Vrer, Xiv
Output voltage POy~P07, P1g~P17, P2y~P2;, P3y~P3;,

Vo . Pdo~ P4y, P4;, P55~P8e, P8y, P6y, P6s, —0.3~Vge+0.3 \
P6g, PBs, P7p~P77, P8g, P87, Xour, E
‘ Pd Power dissipation . Ta=25C 1000 mw
i Topr Operating temperature —20~85 c
‘ Tstg Storage temperature —40~150 C
i

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

i Symbol Parameter Limits Unit
. Min. Typ. Max.
Vece Supply voltage 4.5 5.0 5.5 v
' AVgc Analog supply voltage Ve \%
: Vss Supply voltage 0. v
AVgg Analog supply voltage 0 v
Vi ' High-level input voltage POy~P0;, P3;~P3,, P4y~P4,, P4;, P5,~P5g, P6g, P6,, P6,, 0. 8Veco Voo ) v
P65, P6s, P70~ P77, P8g, P87, Xy, RESET, CNVgg, BYTE
i 1 Vin High-level input voltage P1g~P1y, P2,~P?2; (in single-chip mode) ) 0. 8Vee Veo v
High-level input voltage P1p~P1;, P2y~P2
Vin ¢ ° ¢ (inomemIOry eoxpan;ion mode and microprocessor mode) 0.5Vee Voo v
Vi Low-level input voltage POg~P07, P3g~P3;, Pdg~P4,, P47, PSg~P5s, P6y, P6y, P6a, 0 0.2Vee
P65, P6;, P7y~P7;, P8g, P87, X, RESET, CNVsg, BYTE
' Low-level input voltage P1o~P17, P29~P2; (in single-chip mode) 0 0. 2Veg v
Low-leve! input voltage P1y~P1;, P2,~P2;
ViL . . 0 0.16V¢e
(in memory expansion mode and microprocessor mode )
|0H('peak) High-tevel peak output current POy~P07, P1g~P17, P2y~P2;, P3g~P3;, Pdg~P4,, P4,, —10 mA
PSo~P5g, PGy, P6,, PSs, P65, P6s, P7o~P77, P8g, P8;
|0H(avg> High-level average output current POy~P07, P1g~P15, P2y~P2;, P3y~P3,, Pdg~P4y, P4y, —5 mA
P5q~P5g, P6y, P62, P63, P65, P64, PTo~P7;, P8, P87
Low-level peak output current POg~P07, P1o~P1;, P2p~P2;, P3g~P3y, Pdg~P4,, P4;, P5g, ;
lov(peato P6y, Py, PBs, PBs, PBg, PTg~P77, Pe, P8, 10| mA
lo(peak) | Low-level peak output current PS5y~ P55 20 mA
'oL(avg) Low-level average output current POg~P0;, P19~P1;, P2~P2;, P3~P3,, P4g~P4,, P4y, P5g, ! 5 mA
P6p, P62, P63, P65, PBs, P7o~P7, P8, P8;
loLcavg) | Low-level average output current P5y~P5s 15 mA
(Xin) External clock frequency input 16 MHz

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

2. The sum of loLipeak) for ports' PO, P1, P2, P3, and PB must be 80mA or less,
the sum of lon(peak) for ports PO, P1, P2, P3, and P8 must be 80mA or less,
the sum of lo (peak) for ports P4, P5, P6, and P7 must be 110mA or less, and
the sum of lon(peak) for ports P4, PS5, P6, and P7 must be 80mA or less.

B 6249828 002b556 395 M
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MITSUBISHI MICROCOMPUTERS

M37705M2AXXXSP
M37705S1ASP

SINGLE-CHIP 16-BIT CMOQ MICROCOMPUTER

TIMING . REQUIREMENTS (Veo=5V£10%, Vss=0V, Ta=25, f(Xn}=16MHz, unless otherwise nated)
External clock input

. Limits y
Symbol Parameter Test conditions | Unit
Min. Typ. Max.
te External clock input cycle time 62 ns
twin) External clock input high-level pulise width 25 ns
twiw) External clock input low-level pulse width 25 ns
tr External clock rise time - 10 ns
tf External clock fail time . 10 ns
Single-chip mode
Symbot Parameter Test conditions Limits Unlt
Min. Typ. Max.
tsu(poo—ey | Port PO input setup time ) 100 ns
tsutpio—e) | Port P1input setup time 100 ns
tsurep—g) | Port P2 input setup time ) 100 | ns
tsu(pap—ey | Port P3 input setup time . 100 ns
tsu(pan—e) | Port P4 input setup time 100 ns
tsu(psp—g) | Port P5 input setup time 100 | ns
tsucpep—E) | Port P6 input setup time . 100 ns
tsucpro—g) | Port P7 input setup time 100 ns
tsu(peo—e) | Port P8 input setup time 100 ns
th(e—pop) Port PO input hold time 0 ns
th(e—pP1D) Port P1 input hold time 0 ns
th(e—p20) Port P2 input hold time 0 ns
thie—ran) Port P3 input hald time 0 ns
thie—raD) Port P4 input hold time 0 ns
th(e—esp) Port P5 input hold time 0 ns
th(e—reD) Port P6 input hold time 0. ns
th(e—r7D) Port P7 input hold time ¢ ns
thie—paD) Port P8 input hold time 0 ns
Memory expansion mode and microprocessor mode
Symbok Parameter Test conditions Limits Unit
Min. Typ. Max. .
tsu(pio—e) | Port P1 input setup time ’ 45 ns
tsu(pzo—g) | Port P2 input setup time 45 ‘ns
tsutrov—gy | RDY input setup time 60 ) ns
th(e—riD) Port P1 input hold time 0 ns
thie—ez0) Port P2 input hold time 0 ns
thes_noy) | RDY input hold time 0 ns
B 5249828 D02L557 221 A )



MITSUBISHI MICROCOMPUTERS

M37705M2AXXXSP
M37705S1ASP

SINGLE-CHIP 16-BIT CMOS MICROCOMPUTER

Timer A input (Count input in event counter mode)

Limits
Symbol Parameter Test conditions . - Unit
Min. Typ. Max.
tetra) TAii input cycle time 125 ns
twitam) TAiw input high-level pulse width 62 ns
twiTaL) TAin input low-level pulse width 62 . ns
Timer A input (Gating input in imer mode)
Limits
Symbol Parameter Test conditions - Unit
Min. Typ. Max.
to(Tay TAiw input cycle time 500 ns
twitam TAljy input high-level pulse width 250 ns
tw(TaL) TAin input low-level pulse width 250 ns
Timer A input (External trigger input in one-shot puise mode)
. Limits
Symbot Parameter Test conditions - Unit
. Min. Typ. Max.
tecra) TAin input cycle time 250 ne
twitan) TAiw input high-levet pulse width 125 ns
twirar) TAi input low-level puise width ; 125 ns
Timer A input (External trigger input in pulse width modulation mode)
. Limits
Symbol Parameter Test conditions - Unit
Min. Typ. Max.
twitan) TAin input high-level pulse width 125 ns
twitay) TAiy input low-levet pulse width 125 ns
Timer A input (Up-down input in event counter mode)
. Limits
Symbot Parameter Test conditions Unit
Min. Typ. Max.
tocumy TAiout input cycle time 2500 ns
twiupH) TAlour input high-level pulse width 1250 ns
tw(upPL) TAiour input low-level pulse width 1250 ns -
tsu(up_‘rm‘) TAioyr input setup time 500 ns
thir-up) TAioyr input hold time 500 -

B 249828 0026558 1k4 IH
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MITSUBISHI MICROCOMPUTERS

M37705M2AXXXSP
M37705S1ASP

SINGLE-CHIP 16-BIT CMOS MICROCOMPUTER

Timer B input {Count input in event counter mode)

Limits
Symbol Parameter Test conditions - Unit
Min. Typ. Max.
te(re) TBiy Input cycle time {(one edge count) 125 ns
tw(TeH) TBiw input high-level pulse width (one edge count) 62 ns
twireL) TBiw input low-level pulse width (one edge count) 62 ns
te(te) TBiy input cycle time (both edges count) 250 ns
tw(TeH) TBi input high-level pulse width (both edges count) 125 ns
tw(TBL) TBiw input low-level pulse width (both edges count) 125 ns
Timer B input (Pulse period measurement mode)
Limits 3
Symbol Parameter Test conditions - Unit
Min. Typ. Max.
tette) TBiy input cycle time 500 ns
twiteH) TBiiy input high-level pulse width 250 ns
twiTeL) TBiw input low-level pulse width 250 ns
Timer B input (Pulse width measurement mode)
Symbol Parameter * Test conditions Limits Unit
. Min. Typ. Max.
tc(te) TBijy input cycle time 500 ns
tw(teH) TBi input high-level pulse width 250 ns
twiteL) TBi input low-level pulse width 250 ns
A-D trigger input
= Limits N
Symbol ’ Parameter Test conditions i, o Max. Unit
toam) ‘ADmrg input cycle time (minimum allowable trigger) 1000 ns
twiabL) ADqra input low-level pulse width 125 ns
Serial /0
’ Limits
Symbol Parameter Test conditions Unit
Min. Typ. Max.
tcick) CLKi input cycle time 250 ns
twickH) CLKi input high-level pulse width 125 ns
twickL) GLKi input low-level pulse width 125 ns
tdic—aq) TxDi output delay time 90 ns
thic—a) TxDi hold time 0 ns
tsu(p—c) RxDi input setup time 30 ns
thic—o) RxDI input hold time a0 ns
External interrupt INTi input
Symbol : Parameter Test conditions Limits Unit
R . Min. Typ. Max.
twane) INTI input high-level pulse width 250 ns
[ INTI input low-level pulse width 250 ns

B L249828 0026559 0T WA
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MITSUBISHI MICROCOMPUTERS

M37705M2AXXXSP
M37705S1ASP

SINGLE-CHIP 16-BIT CMOS MICROCOMPUTER

SWITCHING CHARACTERISTICS }(VCC=5V'_HO%, Ves=0V, Ta=25C, f(X,y)=16MHz, unless otherwise noted)
. Single-chip mode

Symbaol Parameter Test conditions Limits Unit
Min. Typ. Max,

td(e—roq) Port PO data output delay time 100 ns
td(e—piq) | Port P1 data output delay time ) 100 ns
td(e—p20a) Port P2 data output delay time 100 ns
td(e—p3q) Port P3 data output delay time 100 ns
td(e—paq) Port P4 data output delay time Fig. 1 100 ns
tde—psa) Port P5 data output delay time 100 ns

| td(e—pea) Port P6 data autput delay time 100 ns
| tde—pra) Port P7 data output delay time 100 ns
i td(e_psay | Port P8 data output delay time . . 100 ns

Memory expansion mode and microprocessor mode (when wait bit = “17)
Symbel Parameter Test conditions Limits Unit
. Min. Typ. Max.

td(poa—E) Part PO address output delay time 30 ns
td(e—r10) Port P1 data output delay time (BYTE="L") 80 ns
texz(e—p1z) | Port P1 floating start detay time (BYTE="L") . 5 ns
td(p1a—E) Port P1 address output delay time 30 ns
td(E—P20) Port P2 data output delay time ] 80 ns
texz(e—p2z) | Port P2 floating start delay time 5 ns
td(p2a—g) Port P2 address output detay time 30 : ns
td(ALE—E) ALE output delay time 4 ns
tw(aLE) ALE pulse width 40 ns
td(ene—g) | BHE output delay time 30 . ns
td(rw—e) | R/W output delay time Fig. 1 30 ns
tde—s) # output delay time 0 20 ns
th(e—proa) Port PO address hold time 25 ns
th(aLE—p1a) | Port P1 address hold time (BYTE="L") 9 ns
th(e—ea) Port P1 data hold time (BYTE="L") 25 ns
tezx(e—p1z) | Port P1 ficating release delay time (BYTE="L") 25 ns
th(e—p1a) Port P1 address hold time (BYTE="H") 25 ns
theate—pza) | Port P2 address hold time N ] 9 ns
thie—p2q) Port P2 data hold time 25" ns
tezx(e—pP2z) | Port P2 floating release delay time 25 ns
th(e—ane) | BHE hold time 20 ns
th(e—rw) | R/W hold time 20 ns
tw(EL) E pulse width 95 ns

B L249826 0026560 41- IH

* MITSUBISHI a7



MITSUBISHI MICROCOMPUTERS

M37705M2AXXXSP
M37705S1ASP

SINGLE-CHIP 16-BIT CMOS MICROCOMPUTER

Memory exparision mode and microprocessor mode (when wait bit = “0", and extemal memory area is accessed)

Symbol Parameter Test conditions - Limits Unit
Min. Typ. . Max.
td(Poa—E) Port PO address output delay time 155 ns
tdie—pia) 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
td(e—p2a) Port P2 data output delay time 80 ns
texzte_paz) | Port P2 floating start delay time 5 ns
td(pza—€) Port P2 address output delay time 155 ns
td(aLe—e) ALE output delay time 4 ns
twiace) ALE pulse width 165 ns
td(ene_g) | BHE output delay time 155 ns
tacrw—g) | R/W output delay time Fig. 1 155 ns
tdie—sy) ¢ output delay time 0 20 ns
th(e—poa) Port PO address hold time 25 ns
th(aLe—ma) | Port P1 address hold time (BYTE="L"} 9 ns
thie—pr1aQ) Port P1 data hold time (BYTE="L") 25 ns
tpzx(e-.p1z) | Port P1 floating release delay time (BYTE="L") 25 ns
th(e—pP1a) Port P1 address hold time (BYTE="H") 25 ns
thiaLe—p2a) | Port P2 address hold time g ns
thie—rza) Port P2 data hotd time 25 ‘ ns
tezx(e—p2z) | Port P2 floating release delay time 25 ns
th(e—smne) | BHE hoid time 20 ns
th(e—r/w) | R/W hold time 20 ns
twisn) E pulse width 220 ns
PO o
P1
P2 T i00pF
P3 -1
P4
P5 7
P6
P7
P8
[
E

Fig. 1 Testing circuit for ports PO~ P8, ¢,

B L2u9828 002bL5b} 752 HM
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MITSUBISHI MICROCOMPUTERS

M37705SM2AXXXSP
M37705S1ASP

TIMING DIAGRAM
Single-chip mode

#(Xin)

SINGLE-CHIP 16-BIT CMOS MICROCOMPUTER

t
d twm tw)

A

Port PO output

Port PO input

Port P1 output

Port P1 input

le—a td(e—poq)
tsu(pop—E)

lﬂl(sﬂmo)

e td(E~p1a)
tsu(pio—g)

:th(s—mu)

e tdie-p2a)

Port P2 output

Port P2 input

tsutpzp—e)
ﬁ\ thie—pzo)

= tdie—esq

Port P3 output

Port P3 input

tsutrso—e)
thie—pap)

Port P4 output

Port P4 input

thie~rso)

A )
tw(wre)F
td(e—psa)

Port P5 output

o1 it

Port P5 input

tsutpso—e)
L thie—pso)
pc—»

Port P8 output

Port P6 input

thie—~peo)

tdte—rs0)
1su(Psu—E)/F
tde—rra)

id

Port P7 output

Port P7 input

tsupro—g)
X‘h(s—wn)

<= tdte—rsa)

Port P8 autput

Port P8 input

tsutreo—e)
%E*DSD)

B 6249828 002b562 699
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M37705M2AXXXSP
M37705S1ASP

'SINGLE-CHIP 16-BIT CMOS MICRQCOMPUTER

tora)
twiTar)
—
TAiyy input /
twitar)
| |
toiur
twiupn)
TAigyr input / \ \
\
twiupL)
|

TAigyr input
(Up-down input)

X

In event counter mode

TAi input

(When count by falling) "‘h(rm—up) tSU(uP—Tm)\

TAipy input —_— /

(When count by rising)

N |/

toire)
twirten)
TBi input / * \
twiteL)
™ |
tetao)
twiaoL)
ADrgg input W \ /
ek
twickn)
y .
CLKi 4 \
___—./ \\ /’ \
twicku)
thic-a)
TxDi ><
tdc—a) L tsuo~o) | the-o) |
| —
RxDi *
(W(INL) .
INTI input
Test conditions
* Vee=5VE10% twiing

- Input timing voltage  : V,.=1.0V, V\y=4. 0V
« Output timing voltage : Vo =0. 8V, Vgu=2. 0V
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MITSUBISHI MICROCOMPUTERS

M37705M2AXXXSP
M37705S1ASP

SINGLE-CHIP 16-BIT CMOS MICROCOMPUTER

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

Port P4, input
(RDY)

tsu(rov—#p)| thigy—roY)
ok

Test conditions

* Vo= 5 V+10%

f(Xin)
g VARNEYanNE G WY SN N N
td(e—9p tdee—sp
E twiew) ,———
td(por—€)
thie—poa)
Port PO output ~
(Ag~A7) X Address Address X
th(ALE—PU\)L-’l thie—ea) . texzte—p1z) tezxie—P12)
Port P1 output
(Ag~A, 5/§8~D 1) x Address Data L Address | M-~ — ———— - Address
(BYTE="L") > teie—prh
tdip1a—e)
thke—p1a)
Port P1 output 4
Al Address Address
(Ag~Ass \
(BYTE="H")
tsupio—e) thie—riD)
Port P1 input
thiace—p2a) ‘—"i thie—rza) texz(e—p2z) trzx(e—p2z)
PotP2outpit = A ess ] M Ipate | M addess | Mo Address
(Asg~Aza/Dg~Dy) X Address Data Address
td(p2a—E) |
1 —€)
td(e-pea) sulpzo-e Fh(E“”D’
Port P2 input /
twiaLe)
ki Idae-e)
"Port P3, output / \
(ALE) / \ A
foere—e) ' "i thee—ane)
Port P3, output )l K
(BHE)
tdirw—e) thie—aw)
Port P3, output \
(RAW) \

L

- Output timing voltage : Vo, =0. 8V, Vou=2. 0V

- Port P1, P2 input
« Port P4, input

D V=0.8V, Vi=2.5V
LV =0V, V=40V

B 5249628 002b5SbY4 4Ll HN
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M37705M2AXXXSP
‘'M37705S1ASP

SINGLE-CHIP 16-BIT CMOS MICROCOMPUTER

Memory expansion mode and microprocessor mode(When wait bit = “0", and external memory area is accessed)

e
f(X|N)
[
td(e—gp) —r=—tdie-4)
- : twiew) ————\ (_—
F ’ :
' - td(poa—
‘ thee—om d(Poa—E)
Port PO output
(Ao~A7) . Address Address
thiaLe—r1a) '—‘i thie-pP1a) texz(e—P12) tpzx(E—P1Z)
Port P1 output
(Ag~A15/0g~D1s) x Address Data Address | M —— — — — b - Address
(BYTE="L") le—>{ ta(e_prc
tdip1a—g)
thie—pia)
Port P1 output
(Ag~Ay5) : Address Address
(BYTE="H") y
tsutpio—g) thie—pip)
Port P1 input
thiate—p2a) '-'-| thee—rza) texz(e—p2z) tpzx(e—p2z)
Port P2 output y
(Ayg~Ass/Do~D7) X Address J Data L Address Address
> td(pea—g)
td(e—r2a) tsutpzo—e) thie—r20)
Port P2 input
tw(aLe)
: taiae—e)
Port P3; output y \ _ / \k
(ALE) _
(o) "I thie—sHe)
Port P3, output )/ r
. (BHE) .
tdtmw—e) thie—r/w)
Port P3, output
(R/W)
tsu(rov—s
th(g—rov)
Port P4, input s
(RDY) Test conditions
- Voe=5V*10%

» Qutput timing voltage :\IDL=0. 8V, Vou=2. 0V
» Port P1, P2 input TV =0.8V, Viy=2.5V
- Port P4, input TV=1.0V, V=40V

B L249828 002k565 374 M
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M5M5V1004BP,J-20,-25,-30

1048576-BIT (262144-WORD BY 4-BIT) CMOS STATIC RAM

(4) TIMING DIAGRAMS
Read cycle 1 0 tcR K
X X
ta(a) Rl
tv (8) v a)
Q PREVIOUS DATA VALID UNKNOWN DATA VALID
W=H
S=L
OE=L
Read cycle 2 (Note 4) R
s \\ //
(Note 5)
ta (s) g tdis (S)
fen(s) (Note 5)
;(
DQ { UNKNOWN DATA VALID
K
1 trPD
lcc 50% 50%
Note 4 : Addressas valid prior to or coincident with § transition low.
5 : Transition is measured :500mV from steady state voitage with specified loading in Figure 2.
Read cycle 3 (Note 6)
ta (OF) tois o) Not© S
(Note 5)|  ten (OE)
7 h
DQ UNKNOWN DATA VALID
X P4
WaH
=L

Note 6: Addresses and § valid prior to OE transition low by (ta (A)-1a (OE)}, (ta ($)-1a (OE})

MITSUBISHI
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M5M5V1004BP,J-20,-25,-30

1048576-BIT (262144-WORD BY 4-BIT) CMOS STATIC RAM

Write cycle (W control mode)

tew
Ao-~17 )( )(
tsu (5)
s @E\ A@
(Note 7) (Note 7)
tsu (A-WH) _

3 ]/ \\

fsuqd) 1, tw (W) trec (W)
v _/

N ten (OE
{Note 5) tais (W) ¢ (g\lote 5)

tdis (OF) (Note 5)

DQi-4 C IR XK I I IR A

X2

DATA STABLE

R O > -+
SR LEILLIEEL

o

tsu (D) th (D)
Write cycle (8 control mode)
tcw
X X
tsu (A) tsu (s) trec (W)
5 \ 7
tw (W)
w %\
(Note 7) {Note 7)
tsu (D) th (D)
DQ
(O DATA STABLE
(Note 5) tdis (W)
ten (S} be » (Note 5)
DQ ¥, N
{Dout) < /_' é £ d j {Note 8)

Note 7 : Hatching indicates the state is don't care.
8 : When the faling edge of W Is simultaneous or prior to the falling edge of 5, the output 1s maintained in the high impedance.
9 : ten, tdis are penodically sampled and are not 100% tested.

M L249825 0026103 785 MM
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MITSUBISHI LSis

M5M5V1001CP,J-15,-20,-25

1048576-BIT (1048576-WORD BY 1-BIT) CMOS STATIC RAM

DESCRIPTION
The M5SM5V1001CP,J are a family of 1048576-word by 1-bit static
RAMs, fabricated with the high performance CMOS silicon gate
process and designed for high-speed application.
The M5M5V1001CP,J are offered in a 28-pin plastic dual-in-line
package (DIP), 28-pin plastic small outline J-lead package (SOJ).
These devices operate on a single 3.3V supply, and are directly
TTL compatible. They include power down feature as well.

FEATURES
) Power supply current
Type name Ac%e;‘s:x;ime Active Stand-by
(max) {max)
MS5M5V1001CP,J - 15 15ns 120mA
M5M5V1001CP,J - 20 20ns 100mA 1mA
M5M5V1001CP,J - 25 25ns 90mA
® Single +3.3V power supply
@ Fully staric operation : No clocks, No refresh
® Power down by §

©® Easy memory expansion by §

@ Three-state outputs : OR-tie capability

@ Directly TTL compatible : Al inputs and outputs
® TEST MODE is avaiable

PACKAGE
M5M5V1001CP - 28pin 400mil DIP
MBEMBVI00T G «eremrverrrersenrarmsismissnsnsesmassissenss 28pin 400mil SOJ

APPLICATION
High speed memory units

FUNCTION
The operation mode of the M5M5V1001C series is determined by

PIN CONFIGURATION (TOP VIEW)

As [1] 28 Ve (3.3V)
A4 [2] Az
ADDRESS | As  [3] 28] A1
NPUTS) A [4] 25 Ao | ADDRESS
A7 [5] £ 5] Atg [INPUTS
As  [6] g 23] A1a
N ] 3 A7 J o re conTRoL
Ao [e] § [21] B1/Ba npuT
ADI?JEE?‘S Ao [9] 9 20] A6 ADDRESS INPUT
Atr [ig - 19] A15(DQ4)] pporess
pataoureur © Atz [{] 18] A13(DQ3) weurs
(ADDRESS INPUT)(A) Q [i2] A14(DQ2)
WRITE °°".F33% [i3! 6] D (DQ1) DATAINPUT
(CHIP SELECT INPUT) G w (DQ1) Batavoy
(OV) GND [i3] [is] 5 (W) G setec
. ‘xlvPRlH')E CONTROL.
Outline 28P4F (P)

28POK (J)
NC : NO CONNECTION

( ) : TEST MODE

a combination of the device control inputs T and W. Each mode is
summarized in the function table shown in next page.

The RAM works with an organization of 1048578-word by 1-bit,
when B1/B4 is high of floating. And an organization of 262144-
word by 4-bit is also obtained for reducing the test time, when
B1/B4 is low.

A write cycle is executed whenever the low level W overlaps with
the low level . The address must be set-up before the write cycle
and must be stable during the entire cycle.

The data is latched into a cell on the trailing edge of W, §
whichever occurs first, requiring the set-up and hold time relative
to these edge to be maintained. When § is high, the chip is
non-selectable state, disabling both reading and writing. In the

BLOCK DIAGRAM

fa0 (25 — —
At (25
a2 (27 = DATA OUTPUT
% 1048576 WORDS Q (A)  (ADDRESS
A3 (1 %g ;g X 1 BITS % INPUT)
Y
At 83 23 u DATA INPUT
x 512 ROWS % o (©at
as (3 5° 8 B 48 COLUMNS) 4 A14( } (DATA1/O)
A (4 = @ PA2) | Aporess
A13(DQ3) » INPUTS
A7 e S ATs 0ag | PATALO!
A8 (g
I P
ADDRESS E -
INPUTSY 20 (o)—»{ 2 . 3
B £u » EI o
A0 (9 ot |55 CLOCK ;g |
A (10 =} % GENERATOR La WRITE CONTROL
8 ©a a INPUT
A g —L (CHIP SELECT
— W @ INPUT)
a13 (1a)—» — CHIP SELECT
A4 (17 [= « 3 INPUT
2 x & W) (WRITE CONTROL
a1s (19 Zx e8 INPU
SE"es8 B1/54 BYTE CONTROL
a16 (20 Bic By INPUT
o Voo
A17 (22 8 _i Sav)
A8 (23 < D
\ ate (22 )—» o)
( ) shows TSET MODE PIN CONFIGURATION (X4)
* MITSUBISHI ‘
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MITSUBISHI LSis

M5M5V1001CP,J-15,-20,-25

1048576-BIT (1048576-WORD BY 1-BIT) CMOS STATIC RAM

case, the output stage is in a high-impedance state.

In this mode, the output stage is in a high-impedance state,

A read cycle is executed by setting W at a high level while § are allowing OR -tie with other chips and memory expansion by 5.

in an active state (S=1)

Signal-8 controls the power-down feature. When § goes high,

When setting § at a high level, the chip is in a non-selectable power dissipation is reduced extremely. The access time from S is

mode in which both reading and write are disabled.

FUNCTION TABLE

equivalent to the address access time.

g w Mode D (]
H X __| Non selection High-impedance High-impedance Stand-by
L L | write Din High-impedance Active
L H | Read High-impedance Dout Active
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Conditions Ratings Unit
Vee Supply voltage —-2.0*~4.6 v
Vi Input voltage With respect to GND —-2.0*~Vcec + 0.5 v
Vo Output voltage —2.0*~Vce \'/
Pd Power dissipation Ta=25C 1000 mwW
Topr Operating temperature 0~70 c
Tetg (bias) | Storage temperature (bias) -10~85 Cc
Tstg Storage temperature - 65~150 C
*_ 0.5V in case of DC (Pulse width<20ns)
DC ELECTRICAL CHARACTERISTICS (Ta=0~70C, Vcc = 3.3V 10%, unless otherwise noted)
- Limits i
Symbol Parameter Test conditions Min Typ Max Unit
Vin High-level input voltage 22 Vcc+0.3V] \4
VIL Low-level input voltage -0.3* 0.8 V'
VoH High-level output voltage IOH = — 4mA 2.4 \4
VoL Low-level output voltage loL= 8mA 0.4 v
h Input current Vi=0~Vee 2 pA
. - Vi@ =ViH
loz Qutput current in off-state Vioe 0~Voc 10 HA
v v AC (15ns cycle) 120
. 1@ = Vi
Active supply current th 15 < VIH o VIL AC (20ns cycle) 100
lect (TTL level) gu;:,_:z 5:;1 (dmy(:roo% ) AC (25ns cycle) 80 mA
DC 45 55
AC (15ns cycle) 45
lcez Stand-by supply current Vig=VH AC (20/25ns cycle) 35 mA
(TTL level)
bC 20
Stand-by current Vi@zVee - 0.2V
leca (MOS |te,¥/e|) other inputs VIS0.2V or ViZVce - 0.2V 0.1 1 mA
*- 3.0V in case of AC(Pulse width=20ns)
CAPACITANCE (Ta = 0~70C, Vcc = 3.3VE10%, unless otherwise noted)
Parameter Ti it Limits ji
Symbol ‘est conditions Min Typ Wax Unit
Ci Input capacitance Vi = GND, Vi = 25mVims, f = IMHz 6 pF
Co Quiput capacitance Vo = GND,Vo = 25mVrms, f = 1IMHz 6 pF
Note 1 : Direction for current flowing into an IC is positive (no mark).
2 : Typical value is Voo = 3.3V, Ta = 25C.
3: Cl, Co are periodically sampled and are not 100% tested.
B bL249825 002kL10S5S 5584 WA
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