M37702M2-XXXFP and .
M37702S1FP are respectively
unified into M37702M2AXXXFP
and M37702S1AFP.

M37702s1

M37702M2AXXXFP M37702M2BXXXFP

SINGLE-CHIP 16-BIT CM0OS MICROCOMPUTER

MITSUBISHI MICROCOMPUTERS

AFP,M37702S1BFP

DESCRIPTION

The M37702M2AXXXFP. is a single-chip microcomputers
designed with high-performance CMOS silicon gate tech-
nology. 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 controlter that re-
quire high-speed processing of large data.

The differences between M37702M2AXXXFP, M37702M2B
XXXFP, M37702S1AFP and M3770251BFP are the ROM
size and the external clock input frequency as shown be-
low. Therefore, the following descriptions will be for the
M37702M2AXXXFP unless otherwise noted.

Type name ROM size External clock input frequency
M37702M2AXXXFP 16K bytes 16MHz
M37702M2BXXXFP 16K bytes 25MHz
M37702S1AFP External 16MHz
M37702S1BFP External 25MHz

FEATURES
@ Number of basic instructiong:-----=xooe-rmmreeeeeeneneees 103

® Memory size ROM 16K bytes
512 bytes
'@ Instruction execution time

M37702M2AXXXFP, M37702S1AFP

(The fastest instruction at 16MHz frequency)--+--- 250ns -

Mé7702M2BXXXFP, M37702S1BFP

{The fastest instruction at 25MHz frequency)---- 160ns
o Single powér SUPPIY e rrmrermmrememrmme 5VE10%
® Low power dissipation (at 16MHz frequency}

S P 60mwW (Typ.)

) Interrupts ......................................... 19 types 7 Ievels
® Multiple function 16-bit timer ------+++---+eerereereieine 543
® UART (may also be Synchronous) ««t-«wereesereeicenieens 2
® 8-hit A-D converter «+- - ouverenineennees 8-channel inputs
® 12-bit watchdog timer
& ‘Programmable input/output

(ports PO, P1, P2, P3, P4, P5, P6, P7, PB) - --resvees 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 mic-
rocomputer. '

The M37702M2AXXXFP and M37702S1AFP satisfy the
timing requirements and the switching characteristics of
the former M37702M2-XXXFP and M37702S1FP.

PIN CONFIGURATION (TOP VIEW)

[E1] <~ PB,/CTS, TS,
53] +> P85/CLK,
[52] +» PBs/R,D,
[E1) ++ PB,/TyD;
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AVss .oor

Vss
P7:/AN7/ADTRG «=
P76/ANg o
P75/AN5 «—
P74/AN4
P73/ANg «»
P72/AN2 « [79]
P71/AN; « [5]

or
M37702M2BXXXFP

or
M3770231BFP
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[40] »+ P24/A20/Dy
[39] =~ P25/A2¢/Ds
[38] ++ P24/ Ag2/Dsg

P80/CTSg/RTSg «r -+ P2l Ao/ D
IthtiVinhes ~ BN M37702M2AXXXFP D e ey
AVee [36] «= P3,/BHE

3]+ P3,/ALE
+* P3g/HLDA

M3770251AFP Vss

5] += P4g/HOLD

el =]~

]
[

P6/INT, + [7]
P6./TAdyy + [3]

P7o/ANp + [1]
P./NT, <+
P6/INT, ++

P6;/TB2) ++ [2]

PBe/TB,
P55/TAZy ++ [1Z]

P8/ TBO + (1]
Pﬁo/T Mour ++ 3]
P5,/TA3y ++ [19]
Poe/TASour + [T
PéyTALoyr ++ [13]

P4,/RDY ++ 2]

P4;/VDA™ + 2]
P4,/QCL* +

Pdg/VPA* <+ [15]

Outline 80PBN-A

#: Used in the evaluation chip mode only
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MITSUBISHI MICROCOMPUTERS

M37702M2AXXXFP,M37702M2BXXXFP

M37702S1AFP,M37702S1BFP

SINGLE-CHIP 16-BIT CMOS MICROCOMPUTER
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MITSUBISH) MICROCOMPUTERS

M37702M2AXXXFP,M37702M2BXXXFP
M37702S1AFP,M37702S1BFP

SINGLE-CHIP 16-BIT CMOS MICROCOMPUTER

FUNCTIONS OF M37702M2AXXXFP

Parameter Functions
Number of basic instructions 103 .
) ) M37702ZM2AXXXFP, M37702S1AFP 250ns (the fastest instruction at external clock 16MHz frequency)
Instruction execution time
| M37702M2BXXXFP, M3770251BFP 160ns (the fastest instruction at external clock 25MHz frequency)
- ROM 16K bytes :
Memory size ch
RAM 512 bytes
InpU/Output ports P0~P2, P4~P8 8-bitX 8
nput/Outpu
piOutputp P3| , 4-bitX 1
TAQ, TA1, TA2, TA3, TA4 16-bitX 5
Multi-function timers
TBO, TBt, TB2 16-bitX 3
Serial 10 {UART or clock synchronous serial 1/0) X2
A-D converter . B -bitX 1 ( 8 channels)
Watchdog timer 12-bitX 1

3 external types, 16 internal types

Interrupts (Each interrupt can be set the priority levelsto 0~ 7.)
Clock generating circuit Built-in(extemally d to a ceramic resonator or quartz crystal resonator)
Supply voltage 5v+10%
Power dissipation 60mwW({at external clock 16MHz fraquency)

i Input/Qutput voltage .5V '
Input/Qutput characteristic -

Qutput current S5mA

Memory expansion Maximum 16M bytes
Operating temperature range —20~85C
Device structure . CMOS high-performance silicon gate process
Package 80-pin plastic molded QFP

M 6249828 002bLe3 215 W
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MITSUBl‘SHI MICROCOMPUTERS

M37702M2AXXXFP M37702M2BXXXFP

M3770281AFP M37702S1BFP

SINGLE-CHIP 16-BIT CMOS MICROCOMPUTER

PIN DESCRIPTION

Pin Name Input/Output Functions

Vee, Power supply Supply 5V£10% to Voc and 0V to Vss.

. Vss '

CNVgg CNVgg input Input This pin controls the processor mode. Connect to Vgg for single-chip mode, and to Ve 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 malntalned for the re-
quited 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 Xour. When an external clock is used, the clock source should be connected to the Xy pin

Xour Clock output Output and the Xout pin shouid 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 expaﬁsion mode or micropracessor 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" signai inputs.

AVce Analog supply input Power supply for the A-D converter. Gonnect AVec to Voo and AVsg to Vgs externatly.

AVgg .

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

PQy~P0; 1/0O port PO I{e} tn single-chip mode, port PO becomes an 8-bit 170 port. An /O direction register is avaitable so that each
pin can be programmed for input or cutput. These ports are in input mode when reset .

Address(A;~Aq)is output in memory expansion mode ar microprocessor mode.

P13~P1; 1/O port P1 1/0 In single-chip mode, these pins have the same functions as port P0. When the BYTE pin is set to “L” in
memory expansion mode or micropracessor mode and extemnal data bus is 16-bit width, high-order data
(D15~ Dg)is input or output when E output is “L” and an address (As~Ag) is output when E output is “H",

If the BYTE pin is “H" that is an externa! data bus is 8-bit width, only address(As~Ag)is output.

P2y~P2; 1/O port P2 1/0 In single-chip mode, these pins have the same functions as port PO. In memory expanéion mode or microp-

: rocessor mode low-order data({D;~Dqg) is input or cutput when E output is “L” and an address(A23~A16)|s
output when E output is “H".

P3o~P3;3 1/Q port P3 I{e] 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.

P4y~P4; 1/0 port P4 110 In single-chip mode, these pins have the same functions as port P0. 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 output pin divided the clock to Xy pin by 2. In m|croprocessor mode, P4; always has the func-
tion as ¢, oulput pin.

P5g~P3; 170 port PS 7o In addition to having the same functions as port PG in single-chip mode, these pins also function as i/0
pins for timer AQ, timer A1, timer A2 and timer A3. '

P6y~P6; 170 port PE [Fe] In addition to having the same functions as port PO in single-chip mode, these pins also function as’'I/0
pins for timer A4, external interrupt input INT, INTy and INT; pins, and input pins for timer 80, timer 81 and
timer B2.

P70~P77 170 port P7 [f{e]} In addition to having the same functions as port PO in single-chip mode, these pins also function as analog

. : Input ANg~ AN input pins. P77 also has an A-D conversion trigger input function.

P84~P8;. 170 port P8 170 In addition to having the same functions as port PO in single-chip mode, these pins also function as RxD,

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

M37702M2AXXXFP,M37702M2BXXXFP
M37702S1AFP,M37702S1BFP

SINGLE-CHIP 16-BIT CMOS MICROCOMPUTER

M37702M2AXXXFP
ELECTRICAL CHARACTER|STICS (Voo=5V, Vss=0V, Ta=25%, 1(Xin)=16MHz, unless otherwise noted)
- Limits i
Symbol Parameter Test conditions Unit
. . Min. Typ. Max.
High-level output voltage POo~P07, P1p~P1;7, P2p~P2;7,
P30. P3|. P33, P40~P47, —_
Von PSg~PS;, PBg~PBy, PTo~P7;, | W 10MA 3 M
P80~P87
High-ievel autput voltage P0y~F07, P1o~FP1;, P2o~P2;,
- lon=—400.A .
Von Pl Py, Pl . on=— 400 47 v
low=—10mA 3.1
V. High-level output voltage P3
oK [2] p! (s} 2 lor— —4002A 2.8 A
_ lon=—10mA 3.4
V, High-level output voltage E
OH igh-level output voltag: o= —4002 A 28 A\
Low-level output voltage POy~P07, P1o~P17, P2o~P2;,
P3a, P31, P33, Pdg~Pdz, ] '
V, lo.=10mA
oL PSa~P57, P6o~PB7, PTg~P77, | O 2 v
P8y~ P8;
) Low-level output voltage POy~ P07, P1g~P1;, P2p~P2;,
loL=2mA . 45.
VoL Pay, P3;, P oL=2m 0. 45 v
loe=10mA 1.9
Low-level output voltage P3;
Vou put vollage = lou=2mA 0.43 | ¥
' - lor=10mA 1.6
V. Low-level output voltage E - v
oL P g loL=2mA 0.4
Vo —V. Hysteresis HOLD, RDY, TAOn~TA4, TBON~TB2, 0 4 1 v
T INT,~INTz, ADra, CTSg, CTS,, CLKg, CLK, .
Vi4—Vy— | Hysteresis RESET 0.2 0.5 Ni
- Vrr—Vq— | Hysteresis Xy 0.1 0.3 \
High-level input current POg~P0;, P1o~P1;, P2y~P2;,
P3g~ P33, Pdy~P4;, P5~PS5;,
V=5V
hu P6o~P6;, PTo~PTy, PBy~PB7, ' 5 #A
. Xin. RESET, CNVss, BYTE
Low-level inﬁut current POg~PO0;, P1g~P17, P2o~P2,
P30"‘P33, P40~P47, P50~P57, _ _
he PBy~PB;, P7g~P7;, P8y~P8;, vi=ov . 51 #A
Xi, RESET, CNVss, BYTE ’
VRam RAM hold voltage When clock is stopped. 2 \'
(X)) =16MHz,
, _ X z 12 24 | mA
L In single-chip mode | square waveform
output only pin is Ta=25C when clock
lee Power supply current . 1
open and other pins | is stopped.
are Vs during reset. | y,—85C when clock ©A
. 20
is stopped.
A-D CONVERTER CHARACTERISTICS (Veo=5Y, Ves=0V, Ta=25T, f(X,,)=16MHz, unless otherwise noted)
. Limits -
Symbol Parameter Test conditiens Unit
Min. Typ. Max.
- Resolution Vrer=Vce .8 Bits
— Absolute accuracy Vaer=Vcc +3 LSB
RiLaoper | Ladder resistance Veer=Vce 2 10 KO
tcony Conversion time 14,25 ME
VREF Reference voltage 2 Vee v
Via Analog input voltage 0 " Veer \'
' MITSUBISHI
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MITSUBISHI MICROCOMPUTERS

M37702M2AXXXFP ,M37702M2BXXXFP
M37702$1AFP M37702S1BFP

SINGLE-CHIP 16-BIT CMOS MICROCOMPUTER

ABSOLUTE MAXIMUM RATINGS

Symbol [ Parameter Conditions Ratings Unit
Vee Supply voltage —0.3~7 \
AVeo Analog supply voltage —0.3~ 7 v
A\ Input voltage RESET, CNVyg, BYTE —0.3~12 \Y

Input voltage POg~PQ;, P19~P1;, P2g~P2;, P3g~P3,, '
Vi Pdg~Pa;, P5,~P5;, Péo~Pés, P7o~F7;, —0.3~Vee+0.3 \Y

P8y~P8;, Vrer, Xiv
Output voltage P0g~PO0;, P1g~P1;, P2g~P2;, P3;~P3;,

Vo Pdy~P4;, P5y~P5;, P6,~P86;, P7¢~P7;, —0.3~Vge+0.3 v
P8¢~PB7, Xouy. E .

Pd Power dissipation Ta=25C 300 mw

Topr Operating temperature —20~85 T

Tstg Storage temperature : —40~150 C

RECOMMENDED OPERATING CONDITIONS (Voo=5v£10%, Ta=—20~85C, unless atharwise noted)

Limits
Symbol Parameter - Unit
Min. Typ. Max. .
Vce Supply voltage 4.5 5.0 5.5 \%
AVce Analog supply voltage . Voo v
Vae Supply voltage ' 0 v
AVgg Analog supply voltage ' [¢] \
High-level input voltage POy~P0;, P3;~P3;, Pdy~P4;,
P5¢~P5;, PBy~P6;, P7p~P7;,
Vin P8:~P8:. x,e:, ﬁ"E'srﬁ, (o:NVs;, 0.8Vee Veo v
BYTE
Vin High-level input voltage P1y~P1s, P2,~P2; 0.8Vee Voo v

(in singte-chip mode)
High-level input voltage P1,~P1;, P2p~P2;
Viu (in memory expansion mode and | 0. 5V Vae v

micropl;ocessor mode)
Low-level input voltage POy~ P07, P3o~P3,, P4g~P4;,

PSp~ P35y, P6y~P67, P7o~P75,

Vi P8o~P8;, X, RESET, CNVgs, 0 0.2Vecj Vv
BYTE
Low-level | oltage Plg~P17, P2y~P2
Vi ow-leve! input voltage Ply 7. P2y 7 0 0. 2Vee v

(in single-chip mode)

Low-level input voltage P1o~P1;, P2p~P2;
Vi {in memory expansion mode and 0 0.16Vge \'
microprocessor mode) ]
High-level peak output current POy~P0;, P1g~P17, P2g~P2;,
lon(peak) P3y~P35, Pdo~P4y, PSp~P5y, * —10 mA
: PBo~PS;7, P7g~PT;, Py~P8;
High-level average output current POy~ P07, P1g~P17, P25~P2;,
lon(avg) P3g~P3y, Pdg~Pd;, P5y~P57, =5 mA
PBo~P6;, P7g~PT;, P8y~P8; ~

Low-lgvel peak output current POy~P0z, P14~P1;, P2g~P2;,
loLpeak) P3¢~~P35, Pdg~~P4;, PSg~~P5y, 10 mA
P6o~PBy, PTy~P7;, PBy~P8;
Low-level average output current POy~ POz, P15~P1;, P2g~P2;,

loLcavg) P3p~F3a, Pdo~P4z, PSp~P5;, 5 mA
P6y~P867, PTo~PTy, PBy~P8;
M37T0ZM2AXXXFP, M3T702S! AFP 16
Xin) Extemal clock frequancy Input M3TTOIMIBIOXFP, M3770251BFP 75 | MHz

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

2. The sum of lo, (peak) for ports PQ, P1, P2, P3, and P& must be 80mA or less,
the sum of lonpealc) for ports PO, P1, P2, P3, and PB must be 80mA or less,
the sum of lo (peak) for ports P4, P5, P6, and P7 must be 80mA ar less, and
the sum of lon(peak) Tor ports P4, P5, P6, and P7 must be 80mA or less.

B 6249828 002blkL? 547 EE
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MITSUBISHI- MICROCOMPUTERS

M37702M2AXXXFP,M37702M2BXXXFP
M37702S1AFP,M37702S1BFP

SINGLE-CHIP 16-BIT CMOS MICROCOMPUTER

TIMING REQUIREMENTS (Voc=5v£10%, Vss=0V, Ta=25C, unleés otherwisé noted)
External clock input

Limits

Symbol Parameter 16MHz 26MHz Unit
Min, Max. Min. Max.
te External clock input eycle time 62 40 ns
twin) External clock input high-level pulse width 25 15 ns
twiL) External clock input fow-level pulse width 25 15 ns
tr External clock rise time 10 8 ns
t External clock fall time 10 8 ns
Single-chip mode

Limits

Symbol Parameter 16MHz 25MHz Unit
Min, Max. Min. Max.
tsutpop—e) | Port PO input setup time 100 60 ns
tsutpip—e) | Port P1 input setup time 100 60 ns
tasucpep—E) | Port P2 input setup time 100 60 ns
tsu(pap—e) | Port P3 input setup time 100 60 ns
tsurap—g) | PO P4 input setup time 100 60 ns
tsucrsp—e) | Port P5 input setup time’ 100 60 ns
tsutpep—g) | Port PE input setup time 100 60 ns
tsup7o—g) | Port P7 inpuit setup time 100 60 ‘ns
tsu(pgD_E) Port P8 input setup time 100 60 ns
th(e—proo) Port PO input hold time 0 0 ns
thte—pioy .| Port P1 input hold time 0 0 ns
th(e—r20) Port P2 input hold time 0 0 ns
thie—pao) Port P3 input-hold time 0 0 ns
th(e—pap) Port P4 input hold time 0 0 ns
th(e—psD) Port P5 input hold time 0 0 ns
thie—psp) Port P6 input hold time 0 0 ns
th(e—p70) Port P7 input hold time 0 0 ns
th(E—-PsD) -Port P8 input hold time . 0 0 ns
Memory expansion mode and microprocessor mode

' Limits
Symbol Parameter 16MHz 25MH2 Unit
Min. | Max | Min. | Max '
tsucrin—e) | Port P1input setup time 45 30 ns
tsu(pep—e) | Port P2 input setup time 45 30 ns
tsucrov—s4,) | DY input setup time 60 55 ns
tsu(HoLp—gy) | HOLD input setup time 60 55 ns
th(e—p1D) Port P1 input hold time 0 0 ns
th(E—P2D} Port P2 input hold time 0 0 ns
this,_rov) | RDY input hold time 0 0 ns
th(s,—noLo) | HOLD input hold time 0 0 ns

B L249828 002blbLA 443 HR
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MITSUBISHI MICROCOMPUTERS

M37702M2AXXXFP,M37702MZBXXXFP
M37702S1AFP,M37702S1BFP

SINGLE-CHIP 16-BIT CMOS MICROCOMPUTER

M37702M2BXXXFP
ELECTRICAL CHARACTERISTICS (Voo=5V, Vss=0V, Ta=25C, {(Xu)=25MHz, unless otherwise noted)
Limit
Symbol Parameter Test conditions s - Unit
Min. Typ. Max
High-level output voltage POy~ PO, P1g~P1;, P2y~P2,,
P3g. P34, P3y, Pdg~Pdy,
V. low=—10
oH PSo~P5;, Poy~Péy, PTg~P7;, | % 10MA 8 v
P8y~P8;
High-level output voltage PO;~P0;, P1y~P1;, P2g~P2;,
Vv ! lon=—4 .
oH P30, P3;, P3y on=—400A -7 v
low==—10mA 3.1
V High-level output voltage P3.
ox g HIpHt vollage P lon=—4002A 4.8 v
_ low==—10mA 3.4
\'Z High-level output voltage E v
o SIove] ulput voltes lor=—400,2A 4.8
Low-level output voltage PO¢~PO;, P1g~P1;, P2y~P2;,
P3p, P34, P33, Pdg~P4,,
lo.=10mA
Vou P5¢~P5z, PBy~P67, PTo~PT;, o 2 Y
PBo~P8;
Low-level output voltage POp~P0;, P1y~P1;, P2,~P2;,
\"/ loy =
oL P3o. P3s. P2, oL=2mA 0. 45 \"
v Low-level output voltage PS lov=10mA 19 1y
ow-level output v o
oL P ge Pl lo.=2mA 0.43
_ loL=10mA 1.6
V Low-level output voltage E
oL P 8 lou=2mA 0.4 v
Vep—V. Hysteresis HOLD; RDY, TAO~TA4,, TBO,N~T_B21N. 0.4 1 v
R INTo~INTz, ADrgg, CTSo, GTS;, CLKy, CLK, -
Vr+—Vr_ | Hysteresis RESET 0.2 0.5 \
Vy+—Vy— | Hysteresis Xy 0.1 0.3 \
High-level input current POg~P0;7, P19~P1;, P2y~P2;,
P3g~P33, Pdg~P4r, PSo~P5;,
| V=5tV
" PBy~P6;, PTg~P75, PBy~P8;, f e
X, RESET, CNV5s, BYTE
Low-level input current POy~P0y; P1y~P1;, P2y~P2;,
P3,~P3y, Pdy~~Pd;, P5~P5;,
! Vi=0v —!
"  P6y~PB7, PTg~P7;, PBy~P8;, ' S| A
XN, RESET, CNvgs, BYTE
Veam RAM hold voliage : When clock is stopped. 2 \4
1(Xin)=25MHz,
A . " 19 38 | ma
In single-chip mode | square waveform
loe Power supply current output only pin s Ta=25%C when clock 1
open and other pins | jg stopped.
are Vss during reset. [ T_—get when clock 2 mA
is stopped.
A-D CONVERTER CHARACTERISTICS (vcc=5v. Vee=0V, Ta=25C, 1{X}=25MHz, unless otherwise noted)
Limits.
Symbol Parameter Test conditions Unit
Min. Typ. Max.
- Resolution Veer=Vce 8 Bits
- Absolute accuracy Veer=Vce +3 LSB
RLapocer | Ladder resistance Vrer=Vce 2 10 kD
toonv Conversion time 912 HS
VRer Retference voltage 2 Vee v
Via Analog Input voltage 0 Vaer v
5\
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MITSUBISHI MICROCOMPUTERS

M37702M2AXXXFP M37702M2BXXXFP
M37702$1AFP M37702S1BFP

SINGLE-CHIP 16-BIT CMOS M]CROCOMP_UTER

Timer A input (Count input in event counter mode}

Limits
Symbol Parameter 16MHz 25MHz Unit
) Min. Max. Min. | Max. -
to(Ta) TAim input cycle time 125 80 ns
T (TAr) TAin input high-level pulse width 62 40 ns
twiTAL) TAiw input low-level pulse width . B2 40 ns
Timer A input (Gating input in timer mode)
Limits
Symbol Parameter 16MHz 25MHz Unit
B Min. Max. Min: Max.
[ TAin input cycle time 500 320 ns
tw(TAH) TAin input high-level pulse width - 250 160 ns
tw(TAL) TAi input low-level pulse width 250 160 ns
-Timer A input (External trigger input in one-shot pulse mode)
’ Limits
Symbol Parameter 16MHz 25MHz Unit
‘Min. Max. | Min. Max. |-
toira TAly, Input cycle time 250 160 ns
twiran) TAin input high-level pulse width 125 80 ns
twiTaL) TAin 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.
tw(TAR) TAin input high-level pulse width 125 80 ns
twiTaL) TAi input low-level pulse width 125 80 ns
Timer A input /(Up-down input in event counter made)
Limits
Symbol Parameter 16MHz 25MHz Unit
T ' Min. | Max. | Min. | Max
tecup) TAloyr input cycle time 2500 2000 ns
twiuPH) TAigur input high-level pulse width 1250 1000 ns
tw(urL) TAioyr input low-level pulse width 1250 1000 ns
tsucup-ty) | TAlur input setup time 500 - 400 ns
thiry-ues TAigur input hold time 500 400 ns
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MITSUBISHI MICROCOMPUTERS

M37702 M2AXXXFP,M37702M2BXXXFP
~ M37702S1AFP,M37702S1BFP

SINGLE-CHIP 16-BIT CMOS MICROCOMPUTER

Timer B input (Count input in event counter mode)

Limits
Symbol ‘ Parameter 16MHz 25MHz Unit
Min. Max. Min. Max,
toire) TBii input cycle time (one edge count) 125 B0 ns
twiTan) TBiw input high-level pulse width (one edge count} 62 40 ns
tw(taw) TBiiy input low-level pulse width (one edge count) 62 40 ns
tecre) TBiw input cycle time (both edges count) 250 160 ns
tw(TaH) TBiy input high-level pulse width (both edges count) 125 80 ns
twiTaL) TBiy input low-level pulse width (bath edges count) 125 80 ns
Timer B input (Pulse period measurement mode)
Limits
Symbol ’ Parameter 16MHz 25MHz Unit
' Min. Max. Min, Max,
teire) TBiw input cycle time 500 320. ns
tw(Tom) TBiy input high-level pulse width ) 250 160 ns
twiTaw) TBiw input low-level pulse width 250 160 ns
Timer B input (Puise width measurement mode)
. Limits
Symbol Parameter 16MHz 25MHz Unit
Min. Max. Min. Max.
tcire) TBim Input cycle time 500 ] 320 ns
twiTen) TBim input high-level pulse width 250 160 ns
twiTey) TBiw input low-level pulse width 250 160 ns
A-D trigger input
Limits
Symbol Parameter 16MH2z 25MHz Unit
' Min. Max. Min, Max.
teiap) ADrrg Input cycle time (minimum allowable trigger) 1000 1000 ns
tw(ADL) ADrra input low-level pulse width 125 125 ns
Serial /0
Limits
Symbol Parameter - 16MHz 25MHz Unit
Min. Max. Min. Max.
tc(ck) CLK; input cycle time 250 200 ns
twickH) CLK; input high-tevel pulse width 125 100 ns
twickL) CLK; input low-level puise width 125 100 ns
tdic—a) TxDj output delay time a0 80 ns
thic—o) TxD; hold time 0 0 ns
tsuio—c¢) RxDj input setup time 30 20 ns
thic—p) RxD; input hold time 30 a0 ns
External interrupt INTj input
Limits
Symbol Parameter 16MHz 25MHz Unit
Min. Max. Min. Max.
twOnmH) WT. input high-level puise width . 250 250 ns
twiin) INT] input low-level pulse width : T 250 250 ns
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MITSUBISHI MICROCOMPUTERS

M37702M2AXXXFP M37702M2BXXXFP
~ M37702S1AFP, M37702S1BFP

SINGLE-CHIP 16-BIT CMOS MICROCOMPUTER

SWITCHING CHA‘RACTER.IST‘CS (Voe=5VE10%, Vss=0V, Ta=25T, unless otherwise noted)
Single-chip mode

: Limits
Symbot Parameter - Test conditions 16MHZ 25MHz " Unit
Min. Max. Min. Max.
td(e—pPoq) Port PO data output delay time 100 80 ns
td(e—P1c) Port P1 data output delay time ) 100 80 ns
td(e—p2q) | Port P2 data output delay time - . 100 80 ns
td(e—p3q) Port P3 data output delay time . ) ' 100 80 ns
td(e_Pac) Port P4 data output delay time ' Fig. 58 100 80 ns
td(E—PsQ) Port P5 data cutput delay time ) 100 30 ns
td(e—peq) Port P6 data output delay time . 100 80 ns
tdte—p7a) | Port P7 data output delay time . 100 80 ns
td(e—paq) | Port P8 data output delay time i ) 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.

tdiroa—e) Port PO address cutput delay time 30 12 ns
tde—p1q) | Port P1 data output delay time (BYTE="L") ) 70 45 ns
trxz(e—piz) | Port P1 floating start delay time (BYTE="L") | 5 5 ns
tdpia_e) Port P1 address output delay time ) ) 30 1 12 ns
td(pia—aLE) | Port P1 address output detay time ’ 24 5 . ns
tde—p2a) Port P2 data output delay time 70 45 ns
texz(e_p2z) | Port P2 flcating start defay 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
teite ;—nLpa) | HLDA output delay time : . 50 50 ns
td(aLe—e) ALE output delay time 4 4 ‘ns,
twiaLe) ALE puise width 35 22 ‘ s
td(eHE~E) ET_E output delay time . Fig. 58 30 20 ns
tdirow—g) - | B/W output delay time 30 20 7 ns
tdie—gy» ¢1 output delay time 0 20 0 18 ns
th(e—poa) Port PO address hold time 25 18 ns
theaLe—pia) | Port P1 address hold time (BYTE=*L") ’ 9 °] ns
thie—p1a) 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_pia) Port P1 address hold time (BYTE="H") 25 18 ns
thiaLe—pr2a) | Port P2 address hold time - . ¢} - g ns
thie_pza) | Port P2 data hold time ‘ 25 18 ns
tezx(e—p2z) | Port P2 flcating release delay time 25 18 ns
thee—she) | BHE hold time . 18 1 18 ns
thee—mowy | R/W hold time 18 18 ns
twery | E pulse width ‘ ) ' ) 95 50 | . ns

B 5249828 0026172 904 N
256 AMI‘I’SLBISHI
1b1e APreLl sl cobAipgeq BA 12 He2bECII A6 NBUNL ICI ML & ELECTRIC




MITSUBISHI MICROCOMPUTERS

M37702M2AXXXFP,M37702M2BXXXFP
M37702S1AFP,M37702S1BFP

SINGLE-CHIP 16-BIT 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 P¢ address output delay time ] : ] 30 12 ns
tde—_ri1a) Port P1 data output delay time (BYTE="L") 70 45 ns
texz(e—p1zy | Port P1 floating start delay time (BYTE="L") 5 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—pP2q) Port P2 data output delay time 70 45 ns
texz(e—p2z) | Port P2 floating start delay time 5 "5 ns
td(p2a—£) Port P2 address output delay time ) 30 12 ns
td(poa_are) | Port P2 address output delay time 24 5 ns
tei(¢ ,—rLpa) | HLDA output delay time . 50 50 ns
td(ALE—E) ALE output delay time 4 4 ns
tw(ALE) ALE pulse width N 35 22 ns
td(eHE—E) EH__E output delay time Flg. 56 30 20 ns
td{R/W—E) R/W output delay time 30 20 ns
tdie—p ) #1 output delay time 0 20 .0 18 ns
thie—roa) Port P) address hold time 25 18 ns
thiaLe—p1a) | Port P1 address hold time (BYTE="L") 9 ] ns
th(e—p1a Port P1 data hold time (BYTE="L") 25 18 ns
tpzx<e—p1z) | Port P1 floating release delay time (BYTE="L") 25 18 ns
th(e—pia) Port P1 address hold time (BYTE="H") 25 18 ns
th(aLe—p2a) | Port P2 address hold time 9 9 ns
thie—p2a) Port P2 data hold time 25 18 ns
tpzx(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
twiel) E pulse width . 220 130 ns
PO o
P1
P2 —_—
p3 ___ToopF
P4
P5 a
P&
P7
P8
B4
E

Fig- 58 Testing circuit for ports PO~P8, ¢,
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