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and M37702S4AFP.

M37702M4AXXXFP,M37702M4BXXXFP
e et siss, 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 alsc 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 external clock input frequency as shown be-
low. Therefore, the following descriptions will be for the

. M37702M4AXXXFP unless otherwise noted.
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Type name ROM size External clock input frequency
M37702M4AXXXFP 32K bytes 16MHz
M37702M4BXXXFP 32K bytes 25MHz
M37702S4AFP External 16MHz
M37702S4BFP External 25MHz

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

FEATURES
@ Number of basic instructions:« -+ v vimeeniiini. 103
[ ] Memory Size ROM ................................. 32K bytes

RAM oo vere v it raeaens 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.)
Interrupts -« e 19 types 7 levels
Multiple function 16-bit timer <+« - =+ erevceerioennnnn.
UART (may also be synchronous)
8-bit A-D converter «--o--ereeee Serenerenenn
12-bit watchdog timer
Programmable input/output
(ports PO, P1, P2, P3, P4, P5; P, P7, P8) ---vrreenven. 68

~ APPLICATION

Control devices for office equipment such as copiers, prin-

- ters, typewriters, facsimiles, word processors and personal

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

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

- crocomputer.

The M37702M4AXXXFP and M37702S4AFP satisfy the
timing requirements and the switching characteristics of
the former M37702M4-XXXFP and M37702S4FP.




MITSUBISHI MICROCOMPUTERS

M37702M4AXXXFP M37702M4BXXXFP
M37702$4AFP M37702S4BFP

SINGLE-CHIP 16-BIT CM0OS MICROCOMPUTER

PIN CONFIGURATION (TOP VIEW)
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(28] ++ P24/Az0/D4
[3] «> P25/A21/Ds
[38] ++ P2¢/A22/Dg
» P27/Aza/ D7

P83/TxDo + [53]
P82/RyDg « [54]
P8,/CLKp >

P8y/CTSy/RTS
T M37702M4AXXXFP e P
AVce ‘ or [5] <~ P3:/BHE
Vrer— [T 58]+ P3s/ALE
AV M37702M4BXXXFP - PO HLDA
Ves | or . . Vss
P77/AN7/ADraG + 7] ’ M37702S4AFP - -El—E
P7¢/ANges or [30] — Xour
P75/AN5 <> . . [29] +— Xuny
P74/ANg <+ M37702S4BFP — RESET
P73/AN3 . CNVss
P72/ANz < 1%6] «— BYTE
P71/AN; = [8] %] «+ P4o/HOLD
[ EI]lelle] HEEEEEEEE =[[=][8]
R R EE R E R R R E R E R R R
S ZEZEZ MW ZEZE5ZE Z 5 Z e % % % % >
fdppeE i pd 3 S8 35 3k sas e
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~ 0 B o [ -
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Outline 80P6N-A ‘ : .

*: Used in the evaluation chip mode only
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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

SINGLE-CHIP 16-BIT CMOS MICROCOMPUTER

FUNCTIONS  OF M37702M4AXXXFP

Parameter B Functions
Number of basic instructions 103
) M37702M4AXXXFP, M37702S4AFP 250ns (the fastest instruction at-external clock 16MHz frequency)
Instruction execution time -
) M37702M4BXXXFP, M37702S4BFP 160ns (the tastest instruction at external clock 25MHz frequency)

Memory size ROM 32K bytes

RAM 2048 bytes

PO~P2, P4~P8 8-bitX 8
Input/Qutput ports - - 4B 1

. L TAO, TA1, TA2, TA3, TA4 16-bitX 5
Multi-function timers TR0, TB1, B2 16-6IX 3
Serial 170 (UART or clock synchronous serial 1/0) X2
A-D converter 8 -bitX 1 (8 channels)
Watchdog timer 12-bitX 1
3 external types, 16 internal types
Interrupts . '
(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 voltage 5vt10% ' B
Power dissipation | 60mW(at oxternal clock 16MHz frequency)
o Input/Output voltage 5V

Input/Qutput characteristic

QOutput 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

M37702S4AFP,M37702S4BFP

SINGLE-CHIP 16-BIT CMOS MICROCOMPUTER

PIN DESCRIPTION

Pin Name Input/Output Functions

Vee Power supply Supply 5VE10% to Vee and 0V to Vgs.

Vgs :

CNVgs CNVss input Input This pin controls the processor mods, Connect to Vgs for single-chip mode, and to V¢c 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.

XN Clock input Input These are ¥/O pins of internal clock generating circuit. Connect a ceramic or quartz crystal resonator be-

- tween X and Xour. When an external clock is used, the clack source should be connected to the Xin pin

Xour Clock output Qutput and the Xour 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 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.

AVge Analog supply input Power supply for the A-D converter. Connect AVec to Ve and AVgs to Vgg externally.

AVss

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

P0o~PO; 1/Q port PO 170 In single-chip mode, port PO becomes an 8-bit 1/O port. An 170 direction register is available so that each |
pin can be programmed for input o cutput. These ports are in input mode when reset .

Address(A;~Aqlis output in memory expansion mode or microprocessor mode.

P1o~P1; 170 port 1 [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 of output when E output is “L” and an address (As~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(As~Ag)is output.

P2o~P2; 170 port P2 170 In single-chip mods, these pins have the same functions as port P0. In memory expansion mode or microp-
rocessor mode low-order data(D;~Dy) is input or output when E output is *L” and an address(Asx~Aqs)is
autput when E output is “H".

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

P4g~P4; 170 port P4 170 In single-chip mode, these pins have the same functions as port PQ. In memory expansion mode or 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 ¢4 cutput pin divided the clock to Xiy pin by 2. In microprocessor mode, P4, always has the func-
tiom as ¢ output pin. '

P5¢~P5; 17Q port P5 110 In addition to having the same functions as port PQ in single-chip mode, these pins also function as 1/0
pins for timer AQ, timer A1, timer A2 and timer A3.

P6¢~P6; 170 port P& 170 In addition to having the same functions as port PO in single-chip mode, these pins also function as 170
pins for timer A4, extesnal interrupt input INT, INT; and INT; pins, and input pins for timer BO, timer B1 and
timer B2.

P7y~P7; 1/O port P7 170 In addition to having the same functions as port P0 in single-chip mode, these pins also function as analog

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

P8y~P8; 170 port P8 o In addition to having the same functions as port PO in single-chip mode, these pins also function as RyD,

TxD, CLK, CTS/RTS pins for UART 0 and UART 1.
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MITSUBISHI MICROCOMPUTERS

M37702M4AXXXFP,,M37702M4BXXXFP
- M37702S4AFP,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.
(1) The ROM size is 32K bytes.
(2) The RAM size is 2048 bytes.

fer to the 7700 Family machine instruction list for details.

: ' DATA REQUIRED FOR MASK ORDERING

Therefore, refer to the section on the M37702M2AXXXFP, " Please send the following data for mask orders.

MEMORY

(1) ‘Mask ROM order confirmation form
{2) - 80P6N mark specification form

The memory 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.

Bank 0y¢

Bank 146 <

Bank FEqg <

Bank FFie

00000046

O0FFFFy¢

¢ 0100001

{01FFFFs

FEQ0DOs

FEFFFF1s

FFO00045

FFFFFFis

00000045 ' 000000,5
00007F |- :
0000805 ~

Internal RAM ~ Peripheral devices
' 2048 bytes . control registers

\ 00087F ¢

\ ) Interrupt vector table

\ . . 00FFDG,5/ A-D conversion
\ : UART1 transmission
o / UART1 receive
\ 008000, */ [UARTO transmission
\ : / UARTO receive
\ Timer B2
/ Timer B1
\ ‘ / Timer BO

\ internal ROM Y/ Timer Ad
\ Timer A3
32K bytes / Timer A2
A / Timer A1
\ / Timer AQ

/ INT,

\ ' / INT,
/ INT,
Watchdog timer
- ' DBC
. BRK instruction
\ . ' Zero divide
00FFFFig L OUFFiE1 3 RESET

O0FFD61s |

Fig. 1 Memory map
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MITSUBISHI MICROCOMPUTERS

M37702M4AXXXFP,M37702M4BXXXFP
M37702S4AFP,M37702S4BFP

SINGLE-CHIP 16-BIT CMOS MICROCOMPUTER

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Conditions Ratings Unit
Ve Supply voltage —0.3~7 \4
AVce Analog supply voltage . —0,3~7 v
Vv, Input voitage RESET, CNVeg, BYTE . —0.3~12 v

Input voitage PO~ P0;, P1o~P1;, P2;~P2;, P3p~P3,, .
Vi Pdo~P47, PSo~P5;, P6y~P8;, P7~P7;, . —0.3~Vge+0.3 \

P8o~P87, Vaer, Xiy
Output voltage PO~P0;, P1g~P1, P2g~P2;, P3;~P3;

Vo ' Pdg~Pdy, PSg~P5;, P8y~P8;, PTo~P77, —0.3~Vee+0.3 v
P8¢~P87, Xour, E )

Pq Power dissipation Ta=26T 300 mw

Topr Operating temperature . —20~-85 T

Tstg Storage temperature —40~150 c

RECOMMENDED OPERATING CONDITIONS (vec=5v+10%, Ta=—20~85C, unless otherwise noted)

Limits
Symbol Parameter : - Unit
Min. Typ. Max.
Vee Supply voltage 4.5 5.0 8.5 \
AVce Analog supply volitage ) Voo v
Vs Supply voltage 0 \
AVss Analog supply voltage 0 \'
High-level input voltage POy~P0;, P3g~P3;, P4g~P4;,

P5y~P5;, P8y~P6;, P7o~P7;,
Vin P8:~P8:, xza. RESTET, ngs; 0-8Vee Vee v

BYTE
Vi High-level input voltage VP1o~F’17. P2~P2; 0.8Vee . Voo v

(in single-chip mode)
High-level input voltage P1y~P1;, P2;~P2;
Vin (in memory expansion mode and | 0.5Vce Ve Y

microprocessor mode)
Low-level input voltage POg~P0;, P3y~P3;, Pdy~P4,,

PSg~PS7, P6y~P86;, P7o~P7;,

Vi P8y~P8;, X, RESET, GNVs, 0 0.2Vee| Vv
BYTE
Low-level input voltage Plo~P1;, P2y~P2
Vi vel input voltag o 7. P2y 7 0 0. 2Veo v

(in single-chip mode}
Low-level input voltage P1;~P1;, P2p~P2;
Vio {in memory expansion mode and 0 . 0. 16Vco \Y
microprocessor mode ) :
High-leve!l peak output current POy~ P0;, P1g~P1;, P2g~P2;,
lon(peak) P3g~ P33, Pdo~Pd;, P5;~P5;, —10 mA
PG~ P87, P7o~PT77, P8;~P87 :
High-tevet average output current POy~ POy, P1g~P17, P2y~P2;,
lontavg) P3g~P3y, P4o~P4;, PS~P5;, -5 mA
P6o~ P87, P7g~P77, PBy~P8;
Low-level peak output current POy~P0z, P1y~P1;, P2o~ P27_.
lou(peak) P3y~P33, P4o~P4;, PSo~P5;, 10 mA
P6o~PE;, P75~P7;, P8y~P8;
Low-levei average output current PQy~P0;, P15~P14, P2g~P2;,

loLavg? P3y~P33, P4g~P47, PSg~P5;, 5 mA
P60~P67, P70~P77, P8~P8;
f(Xn) External clock frequency input METTO2MIARKFP, MSTHOZSAAFP 16 MHz
M37702M4BXXXFP, M3770254BFP 25

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

2. The sum of |0L(peak) for ports PO, P1, P2, P3, and P8 must be 80mA or less,
he sum of lou(peak for ports PO, P1, P2, P3, and P8 must be 80mA or less,
the sum of |oupeak1 for ports P4, P5, PG, and P7 must be 80mA or less, and
the sum of lonpeak; for ports P4, P5, PG, and P7 must be 80mA or less.
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MITSUBISHI MICROCOMPUTERS

M37702M4AXXXFP,M37702M4BXXXFP
M37702S4AFP ,M37702S4BFP

SINGLE-CHIP 16-BIT CM0S MICROCOMPUTER

M37702M4AXXXFP
ELECTRICAL CHARACTEF“STICS Veo=5V; Vge=0V, Ta=25TC, (X,y)=16MHz, unless otherwise noted)
} Limits
Symbol Parameter Test conditions Unit
. Min. Typ. Max.
High-level output valtage POy~P0;, P1o~P17, P2~P2;, i
P3y, P3;, P33, Pdg~~P4r, _ -
Vou ' : PBy~P5y, PBy~PEy, PTg~PT;, | 'O 1OMA : 3 v
P8y~ P8,
High-level output voltage POy~ P0;, P1g~P1;, P2g~P2;, : -
low=—400uA .
Vou P3o, P3;, P, on u ‘ 4.7 Y
v High-fevel output ;)Itage P3 lon=—10mA 3.1 v
igh-ievel output v - -
oM g 2 lon=—400.A 4.8
— : low=—10mA . 3.4
V High-level output voltage E
OH gn p g lon—=—4000 A - 4.8 \"
Low-level output voltage POg~PQy, P1g~P17, P25~P2;,
P3q. P31, P33, Pdg~Pd;, .
lo,=10mA
Vou ‘ PSo~P5;, PBo~PEy, PTg~P77, | 5 2 v
P8y~P8;
Low-level output voltage POp~F0;, P1o~P1;, P2g~P2;,
loy=2mA
Vou P30, P3y, P, oL=2m 0. 45 v ,
v Low-level output vaitage P3 lor=10mA L9y
-level output v
oL utp age Fo; loL=2mA . 0.43
— lor=10mA . ’ : 1.6
\ Low-level output voltage E . 3
oL ' output v g R lot=2mA . . 0.4 v
ey —V. Hysteresis HOLD, RDY, TAOn~TA4in, TBON~TB2, ' 0.4 ) 1
VT INTy~INT2, ADrra, CTS.,, CTS,, CLK,, CLK, : v
Vr+—Vi— | Hysteresis RESET ' 0.2 0.5 \'
Vr4+—V1— | Hysteresis X : 0.1 : 0.3 ")
High-level input current POy~P07, P1o~P17, P20~P27, :
’ P3y~P3s, Pdg~Pd7, PSo~P57,
V=5V
™ PGy~ P67, PTp~P77, PBy~P87, =5 > HA
X, RESET, CNV3s, BYTE
Low-level input current PO~P0;, P1,~P17, P2;~P2;,
P3y~P35, P4y~P47, P5;~P57,
Vi=0v —
he Py~P8;, PTo~PT;, PBy~P8;, ! 5] uA
) Xin» RESET, CNVgs, BYTE
Vieam RAM hold voltage ~ ' When ¢lock is stopped. 2 \
‘ f(Ximn)=16MHz,
. . '“ N 12 24 | ma
In single-chip mode | square waveform
tput only pin i =
lce Power supply current output only pih 18 Ta=25% when clock 1
_ open and other pins | s stopped.
are Vss during resel. | 1,—85C when clock LA
is stopped. R 20
A-D CONVERTER CHARACTERISTICS (voc=5V. Ves=0V, Ta=25T, {{(Xp)=16MHz, unless otherwise noted)
' ' - Limits
Symbol Parameter Test conditions Unit
. - Min. Typ. Max.
- Resolution Veer=Vee . 8 Bits
— | Absolute accuracy . Veer=Veo . +3 LSB
Riapper | Ladder resistance Vegr=Voo ‘ 2 10 kQ
tcony Conversion time . 14.25 ©s
Vrer Reference voltage : ] 2 Vee \'
Via Analog Input voltage ) ] 0 Vrer \'4
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MITSUBISHI MICROCOMPUTERS

M37702M4AXXXFP ,M37702M4BXXXFP
~ M3770284AFP,M3770254BFP

SINGLE-CHIP 16-BIT CMOS MICROCOMPUTER

M37702M4BXXXFP
ELECTR|CA|_ CHARACTERISTICS (vec=5V, ves=0V, To=25C, H(Xj)=25MHz, unless otherwise noted)
Limits
Symbol Parameter Test conditions - Unit
Min. Typ. Max.
High-level output voltage P0y~P0;, P1y~P1y, P2y~P2;,
P3y, P3y, P33, P4o~P4;,
lon==—10mA v
Vo PSy~P57, PBg~P6y, PTo~P77, | 3
P8y~P8;
High-level output voltage POy~P0;, P15~P1;, P2y~P2;,
tow=—400 .
Vou P3,. P3,, P2, on A , 4.7 v
lon=—10mA 3.1
v High-level output voltage P3 v
oH gh-ievel odtput voltage P, Ton=—400kA 4.8
v High-level output voltage E low™—10mA 2.4 v
-le age
OH igh-level output voltag low=—4002A 2.8
Low-level output voltage POy~P07, P1p~P1;, P2o~P2;,
P3p, P31, P3a, Pdg~P4;,
lor=10mA
Vou PSg~PS7, PBo~P6y, PTg~P7;, | O 0T 2L v
P8y~ P8;
Low-level output voltage POq~ P07, P1y~P1;, P2¢~P2;,
loL=2 -
Voo P3,. P3,, 3, oL =2mA , 0.45 \'
v Low-level output voltage P3 fo.=10mA 19 4y
aw-level output voltage
oL P 98 P lo.=2mA 0.43
v Low-level output valtage E lo=10maA 1.6 v
Ow-level output voltage
oL v P 9 loL=2mA 0.4
Vor—V Hysteresis HOLD, RDY, TAG\~TAd\y, TBON~TB2)y, 0.4 1
V- INTo~INT,, ADrre, CTSe, CTS,, CLKo, GLK; )
Vy+—Vi— | Hysteresis RESET . 0.2 0.5 \
Vr+—Vy— | Hysteresis Xy 0.1 0.3 \
High-level input current POy~P0;, P1g~P1;, P2y~P2;,
P3y~P3s, P4g~P4;, P5y~P5y,
Vi=5bv
T PBy~P6y, PTo~PTy, Pay~PBy, : S oA
Y, RESET, CNVss, BYTE
Low-level input current POy~P07, P1g~P1;7, P2p~P2;,
P3y~P3;, P4g~P4;, P5;~PS5;,
V=0V -
he PEo~P6;, P7g~P7;, PBy~P8;, ! > HA
Xin. RESET, CNVgg, BYTE
Vaam RAM hold voltage When clock is stopped. 2 \'4
H{Xin)=25MHz,
_ , w) - 19 38 | maA
In single-chip mode | square waveform
t only pin i ==
lee Power supply current output only pin 'S, Ta=25C when ctock 1
! open and other pins | is stopped.
are Vss during reset. | T.—85°C when clock 20 A
is stopped.

A-D CONVERTER CHARACTER'ST'CS {Vee=5V, Ves=0V, Ta=25%C, {{X;y) =25MHz, unléss otherwise noted)

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

— Resolution Vieer=Vog 8 Bits

— Absolute accuracy Vrer=V¢c +3 LSB
RiLaooer | Ladder resistance Veer=Vce 2 10 kO
| Conversion time : 9.12 @S
VRer Reference voltage : 2 Vee \'4
Via Analog input voltage 0 VRer v
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'MITSUBISHI MICROCOMPUTERS

M37702M4AXXXFP,M37702M4BXXXFP
M37702S4AFP,M37702S4BFP.

SINGLE-CHIP 16-BIT CMOS MICROCOMPUTER

L

TIMING REQU'REMENTS (Voo=5VE10%, Vss=0V, T3=25TC, unless otherwise nated)
External clock input

_ Limits
symbol Parameter - - : . 16MHz 25MHz © | Unit
Min. Max. Min. Max.
te External clock input cycle time ] 62 40 ns
twim) External clock input high-level pulse width 25 15 ns
twi) External clock input low-level pulse width 25 15 ns
ty External clock rise time ’ 10 "8 ns
tf . External clock fall time E o 10 38 ns
Single-chip mode
. Limits
Symbol Parameter 16MHz 25MHz Unit
Min. Max. Min. Max.
tsu(pap—e) | Port PO input setup time 100 60 ns’
tsutpio—e) | Port P1 input setup time 100 60 ns
tsurzn_e) | Port P2 Input setup time 100 60 ns
tsu(pap—e) | Port P3 input setup time 100 60 ns
tsupap—e) | Port P4 input setup time 100 60 .ns
tgu(psp—e) |-Port P5 input setup time ‘ ) 100 60 ns
tsu(pep—e) | Port PG input setup time 100 60 ns
tsu(pro—e) | Port P7 Input setup time : 100 60 ns
tsu(pap—g) | Port PB input setup time ’ 100 60 ns
th(e—prop) Port PO input hold time - , 0 0 ns
th(e—p1D) Port P1 input hold time -0 0 ns
th(e—p2zD) Port P2 input hold time 0 0 ns
th(e—p3p) Port P3 input hold time 0 0 ns
th(e—p4p) Port P4 Input hold time 0 0 ns
th(e—esp) | Port P5 input hold time 0 0 ns
th(e—pPsD) Port P8 input hold time 0 0 ns
thi(e—r7D) Port P7 input hold time 0 0 ns
thee—rgp) | Port P8 Input hold time 0 0 ns
Memory expansion mode and microprocessor mode
. - Limits
Symbol - Parameter ' 16MHz 25MHz Unit
. ' ' Min. Max. Min. Max. |
taucrio—e) | Port P1 input setup time 45 30 ns
tsu(pzo—e) | Port P2 input setup time ' 45 30 ns
tsu(roY—s ;) RDY input setup time . 60 55 ns
tgucHoLp—g,) | HOLD input setup time ‘ | 60 55 |- ns
thce—pio) | Port P1 input hold time 0 o | ns
thie—pz0) Port P2 input hold time 0 0 ‘ns
th(s ,—ADY) RDY input hold time "o 0 ‘ns
th(¢ —roLo) | HOLD Input hold time 0 0 ns
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MITSUBISHI MICROCOMPUTERS

M37702M4AXXXFP,M37702M4BXXXFP
M37702S4AFP,M37702S4BFP

SIﬂGLE-CHIP 16-BIT CMOS MICROCO-MPUTER

Timer A iI’Iput (Gount input in event counter mode)

Limits
Symbol Parameter 16MHz 25MHz Unit
Min. Max, Min. Max.
te(TA) TAiy input cycle time 125 80 ns
tw(Tan) TAi Input high-level pulse width 62 40 ns
twiTaL) TAln input low-level pulse width \ 62 40 ns
Timer A input (Gating input in timer mode)
Limits
Symbol Parameter 16MHz 25MH2z Unit
Min. Max. Min. Manx.
tecra) TAin input cycle time 500 320 ns
twiTaH) TAi input high-level pulse width 250 160 ns
twiTaL) TAip input low-leval 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.
tocray TAin input cycle time 250 160 ns
twiTAH) TAlw input high-level pulse width 125 80 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.
twiTAH) TAljy input high-loevel pulse width 125 80 ns
tyviTaL) TAip 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.
tccum) TAiour input cycle time 2500 2000 ns
twiueH) TAiour input high-level pulse width 1250 10006 ns
tw(ueL) TAipur input low-level pulse width 1250 1000 ns
tsuue-ty) | TAloyr Input setup time 500 400 ns
thiT-ur) TAlgyr input hold time 500 400 ns
Aw 2-123
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MITSUBISHI MICROCOMPUTERS

M37702M4AXXXFP,M37702M4BXXXFP
M37702S4AFP,M37702S4BFP

SINGLE-CHIP 16-BIT CMOS MICROCOMPUTER

Timer B input (Countinput in event counter mode)

Limits
Symbal ' ‘ Parameter . " 16MHz 25MHz Unit
. Min. Max. Min. Max.
toiTe) TBiyy input cycle ime (one edge count) . 125 80 ns
twiren) TBiy input high-level puise width (one edge count) 62 40 | ns
twireL) TBiw input low-level pulse width (one edge count) 62 40 ns
te(re) /| T8l Input cycle time (both edges count) 250 160 ns
twiren) "| TBin input high-leve! pulse width (both edges count) 125 80 ns
twirer) | TBiw input low-level puse width {both edges count) ' 125 80 ns
Timer B input (Pulse period measurement mode)
. Limits
Symbol Parameter . 16MHz 25MHz Unit
. Min. Max. Min, Max.
tore) TBiy input ¢ycle time . 500 320 ns
twiTeH) TBim input high-level pulse width 250 160 ns
twTeL) TBim input low-level pulse width ' 250 i 160 ns
Timer B input (Pulse width measurement mode) -
) Limits
Symbol Parameter 16MHz ] 25MHz Unit
) B Min. Max. Min. Max.
teiTe) ' TBiy input cycle time 500 320 ns
twiren) TBiw input high-level pulse width : 250 | 160 - ns .
tw(TeL) TBin Input low-level pulse width . ' 250 160 ns
A-D trigger input
- Limits
Symbol ~ Parameter | 16MHz 25MHz Unit
Min. Max. Min. Max.
to(am) ADrrg input cycle time (minimum allowable trigger) . | 1000 1000 ns
tw(aDL) ADrpe inptt low-level pulse width . i 125 125 ns
Serial 1/0
Limits -
Symbol Parameter 18MHz 25MHz Unit
Min. Max. Min. Max.
Teick) CLK; input cycle time ' 250 ) 200 ns
twickH) CLK;j input high-level puise width - 125 100 . ns
twickL) CLK; input low-levet pulse width 125 100 ns
tdic—a) TxDj output delay time 90 80 ns
thic—a) TxDj hold time 0 0 s
tsuto—c) RxDj input setup time ] 30 20 ns
thic—) RxDj input hold time s . 90 S0 ns
External interrupt INT| input
: - . . Limits
Symbol " Parameter _ | 16MHz 25MHz Unit
) ) B Min. | Max. Min. Max.
twiinH) INT; input high-level pulse width 250 : 250 . 1 ns
twnw) 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'TCHING CHARACTER'STICS (Voo=bVE10%, Ves=0V, Ta=25T, unless otherwise noted)
Single-chip mode

Limits
Symbol Parameter Test conditions 16MHz 25MHz Unit
Min. Max. Min. Max.

td(e—roq) Port PO data output delay time 100 80 ns

td(e—p1q) Port P1 data output delay time 100 80 ns

td(e—p2a) Port P2 data output delay time 100 80 ns

td(e—raqy Port P3 data output delay time 100 80 ns

td(e—paq) Port P4 data output delay time Fig. 2 100 80 ns

tdie—prsa) Port P§ data output delay time 100 80 ns

td(e—praQ) Port P& data output delay time 100 - 80 ns

td(e—rra) Port P7 data output delay time 100 80 ns

tde—rac Port P8 data output delay time 100 80 ns

Memory expansion mode and microprocessor mode (when wait bit = 1)
Limits
Symbel Parameter Test conditions 16MHz 25MHz Unit
Min. Max. [, Min." Max.

td(poa—g) Port P0 address output delay time 30 12 ns
td(e—p10) Port P1 data output delay time (BYTE="“L") 70 45 .ns
tpxz(e_p1z) | Port P1 floating start delay time (BYTE="L") 5 =] ns
td(p1a—E) Port P1 address output delay time 30 12 ns
td(pia—aLe) | Port P1 address output delay time 24 5 ns
td(e—r2a) Port P2 data output delay time 70 45 ns
texz(e—p2z) | Port P2 floating start delay time 5 5 ns
td(pza—e) Port P2 address cutput delay time 30 12 ns
td(pza—arLe) | 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 puise width 35 22 ns
tdiane—£) ﬁ_ﬁ output delay time Fig. 2. 30 20 ns
td(RAW—E) R/W output delay time 30 | 20 ns
tdie—ey) $1 output delay time 0 20 0 18 ns
th{E—Poa) Port PO address hold time 25 18 ns
thiaLe—pr1a) | Port P1 address hold time (BYTE="L") 9 : 9 ns
th(E-r1a) 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—p1a) Port P1 address hold time (BYTE="H") 25 18 ns
thiaLe—p2a; | Port P2 address hold time - 9 9 ns
thie—Paq) Part P2 data hold time 25 18 ns
tpzxie—p2z) | Port P2 floating release delay time 25 18 ns
th(e—sHE) BHE hold time 18 18 : ns
thie—rw) | R/W hold 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{rPoa—g) Port PO address output delay time : 30 © 12 ns
td(e—Piq) 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
tdier A_E) Port Pt address output delay time ' 30 12 ns
td(pia—aLe) | Port P1 address output delay time 24 5 ns
td(e—p2a) Port P2 data output delay time . 70 45 ns
toxz(e_p2z) | Port P2 floating start delay time . 5 5 ns
td(pza—e} Port P2 address output delay time - 30 12 ns
td(p2a—aLey | Port P2 address output delay time : 24 5 ns
td(¢ ,—rpa) | HLDA output delay time ) : X 50 5 | ns
td(aLE—E) ALE output delay time 4 4 ns
tw(aLE) ALE pulse width 35 22 ns
ta(eHE—E) BH__E output delay time Fig. 2 30 20 . ns
td{R/W—E) R/W output delay time 30 20 - ns
tde—sy - | ¢1 output delay time 0 20 0 18 ns
thie—proa) Port PO address hold time 25 18 1 ns
. thiare—p1a) | Port P1 address hold time (BYTE="L") 9 9 ns
thie—picy | Port P1 data hold time (BYTE="L") . 25 18 ns
tezx(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—rza) | Port P2 address hold time ’ 9 | 9 ns.
thie—eza) | Port P2 data hold time : ) 25 18 ) ns
trzx(e—pzz) | Port P2 floating release delay time . : 25 ’ 18 : ns
thie—ene) | BHE hold time 18 18 ns
thie_rw) | R/W hold time . 18 18 ns
tw(eL) E pulse width | 220 130 ns
PO o
P1
P2 00
P3 i Pk
P4
P5 Vs
P6
P7
P38
#1
E

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