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M37702M4-XXXFP and

and M37702S4AFP.

M37702M4AXXXFP,M37702M4BXXXFP
e meussiss, M37702S4AFP,M37702S4BFP

SINGLE-CHIP 16-BIT CMQS MICROCOMPUTER

MITSUBISHI MICROCOMPUTERS

DESCRIPTION

The M37702M4AXXXFP is a single-chip microcomputer de-
signed with high-performance CMOS silicon gate technolo-
gy. This is housed in a 80-pin plastic molded QFP. This
single-chip microcomputer has a large 16M bytes address
space, three instruction queue buffers, and two data buffers
for high-speed instruction execution. The CPU is a 16-bit
parallel processor that can also be switched to perform 8-
bit parallel processing. This microcomputer is suitable for
office, business and industrial equipment controller that re-
quire high-speed processing of large data.

The differences between M37702M4AXXXFP, M37702M4B
XXXFP, M37702S4AFP and M37702S4BFP are the ROM
size and the externai clock input frequency as shown be-
low.: Therefore, the following descriptions will be for the

. M37702M4AXXXFP unless otherwise noted.

Type name ROM size External clock input frequency
M37702M4AXXXFP 32K bytes 16MHz
M37702M4BXXXFP 32K bytes 25MHz
M37702S4AFP External 16MHz2z
M3770254BFP External 25MHz

The M37702M4AXXXFP has the same functions as the
M37702M2AXXXFP except for the memory size.

FEATURES
® Number of basic instructiong- -+ e enivennns 103
[ Memory SiZe ROM ................................. 32K bytes

RAM oot vere i, 2048 bytes
@ Instruction execution time
M37702M4AXXXFP, M37702S4AFP
(The fastest instruction at 16 MHz frequency)----- 250ns
M37702M4BXXXFP, M37702S4BFP
(The fastest instruction at 25 MHz frequency)----- 160ns
Single power supply ..................................... 5v+10%
Low power dissipation (at 16 MHz frequency)
..................................................... 60mW (Typ.)
|nterrupts ..... R LT R TR PP P, 19 types 7 |eVe|5
Multiple function 16-bit timer -+« v,
UART (may also be synchronous)
B'blt A_D convener ............ AARRSREEELERLIT
12-bit watchdog timer
Programmable input/output
(ports PO, P1, P2, P3, P4, P5; P, P7, P8) «+veereraree. 68

~ APPLICATION

Control devices for office equipment such as copiers, prin-

- ters, typewriters, facsimiles, word processors and personal

computers

Control devices for.industriai equipment such as ME, NC,
communication, and measuring instruments

NOTE
Refer to “Chapter 5 PRECAUTIONS” when using this mi-

- crocomputer.

The MB37702M4AXXXFP and M37702S4AFP satisfy the
timing requirements and the switching characteristics of
the former M37702M4-XXXFP and M37702S4FP.
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MITSUBISHI MICROCOMPUTERS:

M37702M4AXXXFP M37702M4BXXXFP
M37702$4AFP M37702S4BFP

SINGLE-CHIP 16-BIT CM0OS MICROCOMPUTER

PIN CONFIGURATION (TOP VIEW)
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MITSUBISHI MICROCOMPUTERS

M37702M4AXXXFP,M37702M4BXXXFP

M37702S4AFP,M37702S4BFP
SINGLE-CHIP 16-BIT CMOS MICROCOMPUTER
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MITSUBISHI MICROCOMPUTERS

M37702M4AXXXFP ,M37702M4BXXXFP

M37702S4AFP,M37702S4BFP

VFUNCTION_S OF M37702M4AXXXFP

SINGLE-CHIP 16-BIT CMOS MICROCOMPUTER

Parameter . Functions
Number of basic instructions 103
L M37702M4AXXXFP, M3770254AFP 250ns (the fastest instruction at-external clock 16MHz frequency)
Instruction execution time -
: M37702M4BXXXFP, M37702S4BFP 160ns (the fastest instruction at external clock 25MHz frequency)
ROM 32K bytes
Memory size RAM | 2048 bytes
Input/Qutput ports PO~F2, P4.~P8 8-bitx §
. P3 4-bitX 1
N L TAO, TA1, TA2, TA3, TA4 16-bitX 5
Mult-function timers TBO, TB1, TB2 16-bitX 3
Serial 170 (UART or clock synchronous serial 170} X2
A-D converter B8 -bitX 1 (8 channels)
Watchdog timer i2-bitX 1
3 external types, 16 internal types
Interrupts . N
{Each interrupt can be set the priority levels to 0~7.)
Clock generating circuit Built-in(externally connected to a ceramic resonator or quartz crystal resonator)
- Supply voitage 5v+10% ' -
Power dissipation 60mW(at external clock 16MHz frequency)
Input/Output voltage 5V
Input/Qutput characteristic
Qutput current 5 mA
Memory. expansion Maximum 16M bytes
‘Operating temperature range —20~85C
Device structure CMOS high-performance silicon gate process
Package 80-pin plastic molded QFP
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MITSUBISHI MICROCOMPUTERS

M37702M4AXXXFP,M37702M4BXXXFP

M37702$4AFP M37702S4BFP

SINGLE-CHIP 16-BIT CMOS MICROCOMPUTER

PIN DESCRIPTION

Pin Name Input/Output| Functions

Vee Power supply Supply 5 V+10% to Vee and 0V to Vgs.

Ves

CNVgg CNVgs input Input This pin controls the processor mode. Connect to Vgg for single-chip mode, and to V¢ for external ROM
types.

RESET Reset input Input To enter the roset 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 /O pins of internal clock generating circuit. Connect a ceramic or quartz crystal resonator be-

- tween X,y and XDUT When an external clock is used, the clock source should be connected to the Xin pin

Xour Clock output Qutput and the Xgyr pin should be left apen.

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

BYTE Bus width selection input Input In 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.

AVce Anajog supply input Power supply for the A-D converter. Connect AV to Vo and AVgs to Vgg externally.

AVss

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

P0g—~P0; /O port PO /O In single-chip mode, port PO becomes an 8-bit I/O port. An I/Q direction register is available so that each
pin can be programmed for input or output. These ports are in input mode when reset .

Address{A;~Aq)is output in memory expansion mode or micraprocessor mode.

P1,~P1; 170 port P1 [F{e] 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 micraprocessor mode and external data bus is 16-bit width, high-order data
{D15~Ds)is input or output when E output is “L” and an address (As~As) 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~As)is output.

P2y~P2; 170 port P2 [F{e] In single-chip mode, these pins have the same tunctions as port PO. In memory expansion mode or microp-
rocessor mode low-order data(D;~Dg) is input or output when E output is "L” and an address(Ax~Ase)is
output when E output is “H".

P3p~P3; 170 port P3 170 In single-chip mode , these pms have the same functions as port PQ. In memory expansion mode or mic-
roprocessor mode, R/W, BHE, ALE, and HLDA signals are output.

P4p~P4; 1/Q port P4 170 In single-chip mode, these pins have the same functions as port PQ. In memory expansion mode of microp-
rocessor mode, P4, and P4, become HOLD and RDY input pin respectively. Functions of other pins are the
same as in single-chip mode. In single-chip mode or memory expansion mode, port P4; can be program-
med for ¢ output pin divided the clock to Xy pin by 2. In mlcroprocessor mode, P4; always has the func-
tion as ¢ output pin.

PS5y~ P5; 17Q port P& 170 In additien to having the same functions as port PO in single-chip mode, these pins also function as 1/0
pins for timer A, timer A1, timer A2 and timer A3.

P&;~P6; 170 port P6 [F{e] In addition to having the same functions as > as port PO in smgle chip mode, these pins also function as 170
pins for timer A4, external interrupt input INT,, INT, and INT, pins, and input pins for timer BO, timer B1 and
timer B2.

P7o~P7; 1/O port P7 I{e] In addition to having the same functions as port P0 in single-chip mode, these pins also function as analog

’ input ANg~AN; input pins. P7; also has an A-D conversion trigger input function.

P8y~P8; 110 port P8 o In addition to havmg the same functions as port PO in single-chip mode, these pins also function as RyD,

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

B £249828 002L233 045 WA

12 pereLl s

CobAL1 dureg BA |f2 pez2beciiAne pyunygctnLe,

MITSUBISHI

ELECTRIC 2=



MITSUBISHI MICROCOMPUTERS

M37702M4AXXXFP M37702M4BXXXFP
M37702$4AFP M37702S4BFP

SINGLE-CHIP 16-BIT CMOS MICROCOMPUTER

BASIC FUNCTION BLOCKS ' MACHINE INSTRUCTION LIST
The M37702M4AXXXFP has the same functions as the The M37702M4AXXXFP has 103 machine instructions. Re-
M37702M2AXXXFP except for the following. fer to the 7700 Family machine instruction list for details.
(1) The ROM size is 32K bytes. - ‘ '
(2) The RAM size is 2048 bytes. ' DATA REQUIRED FOR MASK ORDERING
Therefore, refer 1o the section on the M37702M2AXXXFP, " Please send the following data for mask orders. -
(1) Mask ROM order confirmation form
MEMORY ' {2) - 8OPBN mark specification form
The memary map is shown in Figure 1.~ (3) ROM data (EPROM 3 sets)

-ADDRESSING MODES

The M37702M4AXXXFP has 28 powerful addressing mod-
es. Refer to the 7700 Family addressing mode description
for the details of each addressing mode.

0000006 ] ' . 38000001 8 ) 000000,¢
07F |- :
00008015

Bank Ore oo internal RAM ™~ Peripheral devices
2048 ‘bytes ~ control registers

OOFFFFy <

(01000015 . . ~N
\ 00087F,¢ N
\ . . 00007F,¢

Bank 145 < ' SR

01FFFF1s ] \

\ ‘ ‘ Interrupt vector table

\ - . 00FFDG.5/ A-D conversion
. i UART1 transmission
& = \ g o / UART1 receive
\ 0080005 o/ UARTO transmission
\ : / UARTO receive
\ Timer B2
/ Timer B1
\ / Timer BO
FE0000 \\ internat ROM ‘/ : 'Iimer 2;
imer
32K bytes / Timer A2

Bank FE,¢ < . o \ / Timer A1
\ / Timer AQ

FEFFFFs | \ _ / INT,
FF0000,6 \ / INT,

' : iNT,
/ Watchdog timer

Bank FFys ¢ ’ Ve mm———

16 O0FFD66 | ) 4 BRK%%uction
\ . Zero divide
FFFFFF OOFFFFis L _ __ OOFFFEw RESET

—

Fig. 1 Memory map
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MITSUBISHI MICROCOMPUTERS

M37702M4AXXXFP M37702M4BXXXFP
M37702$4AFP,M37702$4BFP

SINGLE-CHIP 16-BIT CMOS MICROCOMPUTER

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Conditions Ratings Unit
Voo Supply voltage —0.3~7 v
AVgeo Analog supply voltage . —0,3~7 v
v, Input voltage RESET, CNVss, BYTE : —0.3~12 v

Input voitage POy~P0;, P19~P1;, P2p~P2;, P3;~P3,, . .
Vi Pdo~Pdr, PSo~P57, P6y~P6y, P7g~P7;, . —0.3~Vee+0.3 Y
P8y~P87, Vher, Xin
Output voltage POg~P0;, P1g~P1y, P2y~ P2;, P3y~P3;,
Vo ] Pdg~Pd;, P5~P57, P6o~ P67, PTo~PTr, —0.3~Vee+0.3 v
P8¢~P87, Xour, E
Pd Power dissipation Ta=26C 300 mw
Topr Operating temperature . . —20~85 o
Tstg Storage temperature —40~150 C

RECOMMENDED OPERATING CQNDITIONS (Vec=5VE10%, Ta=—20~85C, unless otherwise noted)

Limits

Symbol Parameter . Unit
i Min. Typ. Max.
Voo Supply voltage 4.5 5.0 5.5 \Y
AVie Analog supply voltage . Veo \"
Vss Supply voltage 0 \"
AVgg Analog supply voltage 0 \"
High-level input voltage POy~P0;, P35~P3,, Pdo~P4,,
P5¢~P5;7, PBo~P67, P7o~P7;,
Vin P8u~PEs, X, RESET, ONVgs, | 0" V00 Vee v
BYTE
High-level input voltage P1¢~P1;, P25~P2
Vin g fput valage Plo~Plz, P2o~P2; 0.8Vee| . | Voo v

(in single-chip mode)
High-level input voltage P1y~P1;, P2g~P2;
Vin (in memory expansion mode and | 0. 5Vee Vee \

microprocessor mode)
Low-level input voltage POy~ P07, P3y~P3,, P4y~P4;,

P50~P57, P60~P67. P7o"‘F77,

Vie P8y~ P8y, X, RESET, CNVss, 0 0.2Voc| v
BYTE
Low-lovel input voltage P1g~P1y, P2,~P2
Vi ow-level input véltage o 7 o 7 0 0. 2Vco v

(in single-chip mode}
Low-level input voltage P1;~P17, P2o~P2;
ViL (in memo;y expansion mode and [¢] . 0.16Vee \4
microprocessor mode) :
High-leve!l peak output current POy~ P0;, P1g~P1;, P2g~P2;,
lon(peak) P39~P3;, P4g~P4;, P5;~P57, —10 mA
Peo~PEy7, PTo~PT77, P8~PB7
High-tevet average output current POy~ PO;, P1g~P1;, P2y~P2;,
lontavg) P3g~P3y, P4g~P4y, PSy~P5y, —5 mA
PBo~ P67, PTg~PTr, PB~PB;
Low-level peak output current POy~P0z, P13~P17, P2y~ P27_.
loL(peak) P3y~P35, P4g~P4;, PSg~P5;, 10 mA
PBy~PEy, P7o~P7;, P8y~P8;
Low-levei average output current POp~P0;, P15~P1, P2g~P2;,

loLcavg) P3y~P33, P4g~P4;, PSg~P5;, 5 mA
PBy~P6;7, P75~PT7;, P8o~P8;
] M3T70IMAAXXXFP, M3TTO2S4AFP 16
1(Xim) External clock frequency input M37702MABXXXFP, M37702S4BFP % | MHz

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

2. The sum of lowcpeak) for ports PO, P1, P2, P3, and P8-must be 80mA or less,
the sum of lou(peak) for ports PO, P1, P2, P3, and P8 must be 80mA or less,
the sum of loL(peak) for ports P4, P5, PG, and P7 must be 80mA or less, and
the sum of lon(peak) for ports P4, P5, P8, and P7 must be 80mA or less.
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MITSUBISHI MICROCOMPUTERS

M37702M4AXXXFP,M37702M4BXXXFP
M37702S4AFP,M37702S4BFP

SINGLE-CHIP 16-BIT CMOS MICROCOMPUTER

M37702M4AXXXFP
ELECTRICAL CHARACTER]STICS Veo=5V,; Vae=0V, Ta=257C, {(X,y)=16MHz, unless otherwise noted)
Limits
Symbol Parameter Test conditions Unit
. Min. Typ. Max.
High-level output valtage P0y~P0;, P1o~P1;, P2~P2;,
P3y, P3y, P33, Pdg~Pdy, -
. : =—10mA .
Vou : PSo~P5;, P6y~P67, PTo~P77, lon= 10 ) ’ Y
P8y~P8;
High-level output voltage POy~ P0;, P1g~P1;, P2g~P2;, .
loy=—400uA 4.7
Von P3s. P31, Py o . v
v High-level output voltage P3 low=""10mA 31 v
igh-level output v -
OH g P g 2 lon=—200A _ 48
v High-level output voltage E low=—10mA : 3.4 v
igh-level output voltage -
oH an low=—400uA 4.8
Low-level output voltage P0y~PQ7, P1g~P17, P2g~P2;,
P3g, Py, P3y, PAg~Pds, :
=10mA
Vou ‘ PSo~PS;, PBo~P6y, P7g~PT;, | OO 2] v
P8y~ P8;
Low-level output voltage POy~FQz, P1g~P17, P2g~P2y, _
VOL Pao, P31, P33 |0L 2mA 0. 45 v )
lor=10mA 1.9
V Low-level output voltage P3.
oL utp! age ¥, loL=2mA . 0.43 v
_ lor=10mA . 1.8
V, Low-level output voltage E . .
oL ' put voltag . loL=2mA . . 0.4 Vv
Ves—V. Hysteresis HOLD, RDY, TAOn~TA4n, TBON~TB2), 0.4 ' 1
T . INT4~INT,, ADrrg, CTSg, CT51, LKy, CLK4 N
Vr4+—Vr— | Hysteresis RESET ) 0.2 0.5 \'/
Vr+—V1— | Hysteresis Xy : 0.1 R 0.3 \'
High-level input current POy~P07, P1o~P17, P2o~FP27, ’
’ P3g~P3;, Pdy~Pdy, P5y~P5r,
=5V
s Py~P67, PTy~PTy, PBy~P87, S 51 uA
XNy RESET, CNVgg, BYTE
Low-level input current POy~P0;, P19~P1;, P2g~P2;,
P3y~P3;, P4g~P4;, P5;~P57, )
Vi=0v . |
e PBy~P6;, PTo~PTy, PBy~P8;, : : 5] uA
) Xin. RESET, CNVgs, BYTE
Vaam RAM hold voltage When clock is stopped. 2 v
) 7 F(Xn)=16MHz,
. . m 12 24 | ma
In single-chip mode | square waveform
output only pin is Ta=25C when clock
i P ) t a
cC ower s-upp y curren apen and other pins | is stopped. 1
are Vss during reset. | T,=85C when clock uh
. 20
is stopped. ;
A-D CONVERTER CHARACTERISTICS (Voc=5V, Vas=0V, Ta=25T, #(Xn)=16MHz, unless otherwise noted)
’ Limits
Symbol Parameter Test conditions Unit
) - Min. TYp. Max.
— Resolution Veer=Vcc . 8 Bits
— ' | Absolute accuracy s Verer=Vce . +3 LSB
Ruapoer | Ladder resistance Vrer=Vce 2 10 kQ
tcony Conversion time o 14.25 8
VRer Reference voltage : ) 2 Ve \"2
Via Analog Input voltage ’ ] 0 Vrer \'4
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MITSUBISHI MICROCOMPUTERS

M37702M4AXXXFP,M37702M4BXXXFP
‘M37702S4AFP,M37702S4BFP

SINGLE-CHIP 16-BIT CMOS MICROCOMPUTER

M37702M4BXXXFP
ELECTRICAL CHARACTERISTICS (Vco=5V, Ves=0V, Ta=25C, (X, )=25MHz, unless otherwise noted)
Limits
Symbol Parameter Test conditions - Unit
Min. Typ. Max.
High-level output voltage PD~P0;, P1y~P17, P2y~P2;,
P3g, P3;, P3;, Pdg~Pdy,
lon=—10mA
Von PSo~P57, Pbg~P6y, PTg~P7;, | 1OH 10M 3 v
P8y~P8;
High-level output voltage PO;~P0s, P1y~P1;, P2,~P2;,
tow=—400 .
Vo P3y, P31, P3y oW A 4.7 v
v High-level output voltage P3 lon=—10mA 3.1 v
igh-level outpul [
oH 9 put voltage . lon=—A00A 4.8
v High-level output voltage E low™ ~10mA 3.4 v
igh-level output voltage
oH 9 ve pu 9 ton=—400xA 4.8
Low-level output voltage POy~P0;, P1g~P1;, P2o~P2;,
P3p, P3;, P3y, Pdg~P4;, :
lor=10mA
Voo PSg~PS;, PRy~ Py, P7g~P7;, | 05 z v
P8y~P8;
Low-level output voltage POa~P07, P1y~P1,, P2e~P2;,
lo,=2 .
Vou P3o. P3y, P3a oL=2mA 0.45 Vv
v Low-level output voltage P3 fo.=10mA 191
ow-level output volta;
ot pul vollage ™z Yo =2mA 0.43
v Low-leve! autput valtage E o =10mA 1.6 v
ow-level output voltage
oL P 9 oL =2mA 0.4
Hysteresis HOLD, RDY, TAQ~TA4y, TBON~TB2),
Vo —Vo LT TN TN - 0.4 1
INTe~INT;, ADrgg, CTSq, CTSy, CLKg, CLK;
Vy+—V5— | Hysteresis RESET 0.2 0.5 v
Vy4—Vy— | Hysteresis Xy 0.1 0.3 3
High-level input current POy~P0z, P1g~P17, P2y~P2;,
P3g~P33, P4y~P4;, P5;~P5;,
Vi=bv
T P6y~P6;, P7~PTy, PBy~P8;, : S| wa
Xin, RESET, CNVss, BYTE
Low-level input current POy~P0;, P1y~P1;, P2p~F2;,
P3o~P3s, Pdg~~Pd;, P5,~P5;,
V=0V —
n. PSo~P67, P7g~P7;, PBg~P8;, ! 5 #A
Xin. RESET, CNVgg, BYTE
Vaam RAM hold voltage When clock is stopped. 2 \4
H{ X}y =25MHz,
_ , w) z 19 38 | ma
In single-chip mode | square waveform
t only pin i =
oo Power supply current output only pin is Ta=25C when clock ]
; open and other pins | is stopped.
are Vss during reset. Ta=85C when clack 20 “A
is stopped.
A-D CONVERTER CHARACTERISTICS (Voo=5V, V=0V, Ta=25C, i(X)=25MHz, unless atherwise noted)
Limit
Symbol Parameter Test conditions - it Unit -
Min. Typ. Max.
— Resolution Vrer=Vee 8 Bits
— Absolute accuracy Vrer=Vcc +3 LSB
RLapper | Ladder resistance VRer=Vee 2 10 (X¢]
tconyv Conversion time 9.12 5]
VRer Reference voltage : 2 Voo \'4
Via Analog input voltage Q VRer v
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'MITSUBISHI MICROCOMPUTERS

M37702M4AXXXFP M37702M4BXXXFP
M37702S4AFP,M37702S4BFP.

SINGLE-CHIP 16-BIT CMOS MICROCOMPUTER

TIMING REQUIREMENTS (Vee=5VE10%, Vss=0V, T3=25'C, unless otherwise noted)
External clock input

Limits

Symbol Parameter - - : . 16MHz 25MHz | Unit
Min. Max. Min. Max.
te . External clock input cycle time ] 62 40 ns
twin) Externai clock input high-level pulse width 25 15 ns
twiry External clock input Jow-level pulse width 25 15 ns
tr External clock rise time ’ 10 8 ns
t | External clock fall time . L 10 8 ns
Single-chip mode
. Limits
Symbol Parameter 16MHz 25MHz Unit
Min. Max. Min. Max.
tsutpap—e) | Port PO input setup time 100 60 ns’
tsu(p1io—£) Port P1 input setup time . 100 60 ns
teuman_e) | Port P2 Input setup time 100 60 ns
tsu(pap—e) | Port P3 input setup time 100 60 ns
tsu(rap—e) | Port P4 input setup time 100° 60 . ns
tsu(psp—e) | Port P5 input setup time ‘ ) 100 60 ns
tsu(pep-.g) | Port P input setup time 100 60 ns
tsu(prp—e) | Port P7 input setup time - 100 60 ns
tsu(pap—e) | Port P8 input setup time ’ 100 60 ns
th(e—pop) Port PO input hold time - 0 0 ns
thte—P1D) Port P1 input hold time 0 0 ns
th(e—pzD) Port P2 input hold time 0 0 ns
th(e.-p3D) Port P3 input hald time 0 0 ns
thi(e—p4D) Port P4 Input hold time 0 0 ns
th(e—psp) | Port P5 input hold time 0 0 ns
th(e—pen) Port P6 input hold time 0 0 ns
thie—e7D) Port P7 input hold time 0 0 ns
th(e—pep) | Port P8 Input hold time 0 0 ns
Memory expansion mode and microprocessor mode
. . Limits
Symbol - Parameter ' 16MHz 25MHz Unit
. ' : Min. Max. Mir Max. | -

tsu(rio—€) | Port P1input setup time 45 30 ns
tsupzo_g) | Port P2 input setup time ) 45 . 30 ns
tsu(rRoY=5,) RDY input setup time 60 55 ns
tgu(HoLp—gy) | HOLD input setup time ‘ 60 55 |- ns
thee_pio) | Port P1 input hoid time 0 0 | ns
Yre—peoy: | Port P2 input hold time B ‘ 0, 0 ns
thig ,—ADY) RDY input hold time ) 0 ‘ns
thes ;—novp) | HOLD Input hoid time 0 0 ns
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MITSUBISHI MICROCOMPUTERS

M37702M4AXXXFP,M37702M4BXXXFP
M37702S4AFP,M37702S4BFP

SlﬂGLE-CHIP 16-BIT CMoOS MICROCOVMPUTER

Timer A input (Count input in event counter mode)

Limits
Symbol Parameter 16MHz 25MHz Unit
Min. Max. Min. Max.
tocra) TAi input cycle time 125 80 ns
twiTan) TAi input high-level pulse width 62 40 ns
tw(TAL) TAiw input low-level pulse width N 682 40 ns
Timer A input (Gating input in timer mode)
Limits
Symbol Parameter 16MHz 25MH2z Unit
Min. Max. Min. Max.
toiray TAi input cycle time 500 320 ns
tw(Tar) TAin Input high-level pulse width 250 160 ns
twiraL) TAly input low-level pulse width 250 160 ns
Timer A input (External trigger input in one-shot pulse mode)
Limits
Symboi Parameter 16MHz 25MHz Unit
Min. Max. Min. Max.
toiTa) TAly input cycle time 250 160 ns
twiTAH) TAl input high-level pulse width 125 B0 ns
tw(TaL) TAiw input low-level pulse width 125 80 ns
Timer A input {External trigger input in pulse width modulation mode)
Limits
Symbol Parameter 16MHz 25MHz Unit
_ Min. Max. Min. Max. .
twiTam) TAljy input high-level pulse width 125 80 ns
tywiTaL) TAiw input low-level pulse width 125 80 ns
Timer A input (Up-down input in event counter mode)
Limits
Symbol Parameter 16MHz 25MHz Unit
Min. Max. Min. Max.
totup) TAioyr input cycle time 2500 2000 ns
twiupH) TAigur input high-level pulse width 1250 1000 ns
twiueL) TAiour input low-level pulse width 1250 1000 ns
tsucue.ty) | TAloyr Input setup time 500 400 ns
thiry-up) TAlour input hold time 500 400 ns
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MITSUBISHI MICROCOMPUTERS

M37702M4AXXXFP,M37702M4BXXXFP
M37702S4AFP,M37702S4BFP

SINGLE-CHIP 16-BIT CMOS MICROCOMPUTER

Timer B input (Count input In event counter mode)

Limits
Symbal ' Parameter . " 16MHz 25MHz Unit
: . Min. Max. Min. Max.
te(Te) TBiw input cycle ime (one edge count) ) 125 80 | ns
twiten) TBiy input high-level puise width (one edge count) 62 40 1 ns
twiTel) T8iy input low-level pulse width (one edge count) 62 40 ns
te(ra) /| T8l Input cycle time (both edges count) ) 250 160 ns
twerew) | TBim input high-level pulse width (both edges count) 125 80 ns
twirer) | TBiw input low-level pulse width (both edges count) ' 125 80 ns
Timer B input (Pulse period measurement mode)
. Limits
Symbol Parameter . 16MHz 25MHz Unit
N . Min. Max. Min. Max.
toire) TBiw input cycle time : 500 320 ns
tw(TBH) - TBiny input high-level pulse width 250 " 160 ns
twiTeL) TBijy input low-level pulse width ) 250 ) 160 ns
Timer B input (Pulse width measurement mode) -
» Limits
Symbol Parameter 16MHz | 25MHz Unit
) ) Min. Max. Min. Max.
teiTe) TBi input cycle time ) 500 ) 320 ns
twirem TBi input high-level pulse width _ : , 250 | 160 ns.
tw(rer) | TBin Input low-level pulse width i 250 160 ns
A-D trigger input
. - Limits
Symbol ~ Parameter " 16MHz 25MHz Unit
. Min. Max. | . Min. ‘Max.
toiaD) ADrng input eycle time (minimum-allowable trigger) . | 1000 1000 ns
twiaoL) ADrgg input low-level pulse width . : 125 125 ns
Serial /O
) Limits .
Symbol Parameter 16MHz 25MHz Unit
L Min, Max. Min. Max.
teicK) CLK; input cycle time 250 ' 200 ns
twicku) CLK; input high-level pulse width - 125 100 ) ns
twicky) CLK; input low-level pulse width 125 100 ns
tdc—a) TxD; output delay time 90 B8O ns
thic~a) TxDj held time 0 0 ns
tsuio—c) RxD; input setup time ’ 30 20 ns
thic—) RxDj input hold time - ) 90 [¢74] ns
External interrupt INTj input
X . Limits
Symbol Parameter " 16MHz 25MHz Unit
) ) B Min. | Max. Min. Max,
twiNH) IN_T, input high-level pulse width 250 . 250 . . ns
tw(inw INT; input low-level pulse width ) 250 250 ns
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MITSUBISHI MICROCOMPUTERS

M37702M4AXXXFP,M37702M4BXXXFP
M37702S4AFP,M37702S4BFP

' SINGLE-CHIP 16-BIT CMOS MICROCOMPUTER

SW|TCH|NG CHARACTER'STICS (Vec=5VE10%, Ves=0V, Ta=25C, unless otherwise noted)
Single-chip mode

Limits
Symbol Parameter Test conditions 16MHz 25MHz Unit
Min. Max. Min. Max.
tdie—roq) Port PO data output delay time 100 80 ns
td(e—p1q) Port P1 data output delay time 100 80 ns
td(e—pzq) Port P2 data output delay time 100 80 ns
td(e—paq) Port P3 data output delay time 100 80 ns
td(e—paq) Port P4 data output delay time Fig. 2 100 80 ns
td(e—prsa) Port P5 data output delay time 100 80 ns
tde—rsqy | Port P6 data output delay time ) 100 - 80 ns
td(e—rra) Port P7 data output delay time 100 80 ns
td(e.racy | Port P8 data cutput delay time ' ' 100 80 ns
Memory expansion mode and microprocessor mode (when wait bit = 1)
Limits
Symbol Parameter Test conditions 16MHz 25MHz Unit
Min. Max. |, Min." Max.
td(poa—e) Port PO address output delay time 30 12 ns
td(e—p1a) Part P1 data output delay time (BYTE="L") 70 45 .ns
texz(e—piz) | Port P1 floating start delay time (BYTE="L") 5 5 ns
td(p1a—E) Port P1 address output delay time 30 12 ns
td(p1a—aLe) | Port P1 address output delay time 24 5 ns
td(e—r20) Port P2 data output delay time 70 45 ns
texz(e—p2z) | Port P2 floating start delay time 5 5 ns
ta(p2a—e) Port P2 address cutput delay time 30 12 ns
td(pea—aLe) | Port P2 address output delay time 24 5 ns
td(¢ ,—rioa) | HLDA output delay time . 50 50. ns
td(aLE—~E) ALE output delay time 4 : 4 ns
twiaLE) ALE pulse width 35 22 ns
td(BHE—E) ﬁ_ﬁ output delay time Fig. 2. 30 20 ns
td(rw—g) R/W output delay time 30 ) 20 ns
tde—sy) 61 output delay time 0 20 0 18 ns
th(E—pPoa) Port PO address hold time . 25 18 ns
thiace—p1a) | Port P1 address hold time (BYTE="L") 9 : 9 ns
th(e—r1q) Port P1 data hold time (BYTE="L") 25 18 ns
tezx(e_piz) | Port P1 floating release detay time (BYTE="L") . 25 18 ns
. th(e—r1a} Port P1 address hold time (BYTE="H") 25 18 ns
th(aLe._p2a) | Port P2 address hold time - 9 9 ns
thie—paq) Part P2 data hold time 25 18 ns
tpzx(e—p2z) | Port P2 floating release delay time 25 18 ns
th(e—_ene) | BHE hold time 18 18 ns
thie—rw) | R/W hoid time _ 18 18 ns
tw(EL) E pulse width 95 50 ns
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MITSUBISHI MICROCOMPUTERS

M37702M4AXXXFP,M37702M4BXXXFP
'M37702S4AFP,M37702S4BFP

SINGLE-CHIP 16-Blf CMOS MICROCOMPUTER

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

Limits
Symbol Parameter Test conditions 16MHz 25MHz Unit
' Min.’ Max. |. Min. Max.
td(poa—e) Port PO address output delay time : 30 12 ns
tde—_pPia) Port P1 data output delay time (BYTE="L") . 70 | 45 ns
texz(e—p1z) | Port P1 floating start delay time (BYTE="L") 5 - 5 ns
tdtpiag) Port P1 address output delay time ' 30 12 ns
tdtria—aLey | Port P1 address output delay time 24 5 ns
td(e—P2q) Port P2 data output delay time ‘ | 70 45 ns
texzie_pzz) | Port P2 floating start delay time . 5 5 ns
td(p2a—E) Port P2 address output delay time - 30 12 ns
td(p2a—aLe) | Port P2 address output delay time : 24 5 ns
td(e ,—rioa) | HLDA output delay time . : 50 50 ns
td(aLE—E) ALE output delay time 4 4 ns
twiaLE) ALE pulse width 35 22 ns
ta(BHE—_E) _BH__E output gelay time Fig. 2 30 20 ] ns
td{R/Ww—E) R/W output delay time 30 20 - ns
td(e—py) - #1 output delay time 0 20 0 18 ns
thie—roa) Port PO address hold time 25, 18 R ns
. thiare—e1a) | Port P1 address hold time (BYTE="L") 9 9 ns
thie—maqy | Port P1 data hold time (BYTE=="L") - : 25 18 ns
tpzx(e—p1z) | Port P1 floating release delay time (BYTE="L") ' 25 .18 ns
thie—p1a) Port P1 address hold time (BYTE="H") 25 ) 18 ns
thiaLe—r2a) | Port P2 address hold time ’ 9 9 ns.
thie—pza) | Port P2 data hold time . ] 25 18 ns
tpzxte—pzz) | Port P2 floating release delay time . ’ 25 18 : ns
thie—eng) | BHE hold time 18 18 ns
the—rw) | R/W hold time . 18 18 ns
| twieo E pulse width | 220 130 ns
PO o
P1
p2 e
P3 ___ 100pF
P4
P5 Va
P&
P7
P8
B4
E

Fig. 2 Testing circuit for ports PO~P8, ¢,
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