M37702M4AXXXFP,M37702M4BXXXFP

M37702M4-XXXFP and

e naeceser M37702S4AFP,M37702S4BFP

SINGLE-CHIP 16-BIT CMQS MICROCOMPUTER

and M37702S4AFP.

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
paraltel 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 external 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 16MH2z
M37702S4BFP External 25MHz

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

FEATURES
® Number of basic instructions:«---«++seeieeiiiinienins 103
[ Memory size ROM ................................. 32K bytes

RAM o eveerereciiiiiineens 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

Y Single power supply ..................................... 5vi10%
@ Low power dissipation (at 16 MHz frequency)
..................................................... 60mwW (Typ.)
® |Interrupts -+ 19 types 7 levels
® Multiple function 16-bit timer «+++++-++vvvoeeercennans, 5+3
® UART (may also be Synchronous) -« «-««-«ssseeervecnns 2
® 8-bit A-D converter «---------- AAERIEREEIRLLE 8-channel inputs
® 12-bit watchdog timer
@ Programmable input/output
(ports PQ, P1, P2, P3, P4, P5, PG, P7, P8) - ++weseveernn. 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.
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MITSUBISHI MICROCOMPUTERS:

M37702M4AXXXFP M37702M4BXXXFP
M37702S4AFP,M37702S4BFP

SINGLE-CHIP 16-BIT CMOS MICROCOMPUTER

PIN CONFIGURATION (TOP VIEW)

|
P83/TxDo + [¢5] - 28] <+ P24/Az0/Ds
[55) «+ P25/A21/Ds
© [38]«> P2g/Ag2/Dg
<+ P27/Azg/D7

PO/ CTSo/ R S0 M37702M4AXXXFP iagaagar-
AVce ’ or «+ P34/BHE

[38]++ P32/ALE
++ P33/HLDA

Vrer — M37702M4BXXXFP

AVgs i
Vss or . : Vss
P77/AN7/AD1rg +- : M37702S4AFP . -[E@—E
P7¢/ANg -+ or [30] = Xour
P75/AN5 <> ) : [35]+— X
PT/AN - M37702S4BFP e
P73/ANz++ CNVss
P72/ANp«s %] «— BYTE
P71/ANq -~ [80] [25] = P4o/HOLD
A FEEEREEEEEEEEREEEEEE
EEEEE R EE R EEE R E R E R AR K]
P ZZ IS EE5Z5F 5252 5% % % % % J>
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Outline -80PGN-A ‘ : ,

% : Used in the evaluation chip modé 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-CH«IP 16-BIT CMOS MICROCOMPUTER

VFUNCTION_S OF M37702M4AXXXFP

Parameter

Functions

Number of basic instructions

103

M37702M4AXXXFP, M37702S4AFP

250ns (the fastest instruction at-external clock 16MHz frequency)

Instruction tion time
on M37702M4BXXXFP, M37702S4BFP 160ns (the fastest instruction at external clock 25MHz frequency)
M " ROM 32K bytes
emory size
e RAM 2048 bytes
Inout/Outout port PO~P2, PA~P8 8 -bitX 8
ul s =

nputiouiputp P3 1bitx 1

TAO, TA1, TAZ, TA3, TA4 16-bitX 5
Multi-function timers

TBO, TB1, TB2 16-bitX 3

Serial /0

{UART or clock synchronous serial 1/0) X2

A-D converter

8-bitX 1 (8 channels)

Watchdog timer

i2-bitX 1

Interrupts

(Each interrupt can be set the priority levels to 0~7.)

3 external types, 16 internal types

Clock generating circuit

Supply voltage

Built-in( externally connected to a ceramic resonator or quartz crystal resonator)

Power dissipation

Input/Output ch istic

5v+10% .
60mW(at external clock 16MHz frequency)
Input/Output voltage 5v
Output 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 5V£10% to Ve and 0V to Vs,

Vss

CNVgs 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 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 Xy and XQUT When an external clock is used, the clock source should be connected to the Xin pin

Xout Clock output Qutput and the Xoyt 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.

AVee Analog supply input Power supply for the A-D converter. Cannect AVqc to Ve and AVgs to Vs extemally.

AVss

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

POy~PO; 170 port PO 170 In single-chip mode, port PO becomes an 8-bit I/O port. An 170 direction register is available so that each
pin can be programimed for input of output. These ports are in input mode when reset .

Address{A;~AgJis output in memory expansion mode or microprocessor mode.

P1o~P1; 170 port P1 170 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~Dg)is input or output when E output is “L” and an address (Ais~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~Ag)is output.

P2o~P2; 170 port P2 170 In single-chip mode, these pins have the same functions as port PO. 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(Agz~Ase)is
output when E output is “H".

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

P4o~P4; 1/0 port P4 170 In singte-chip mode, these pins have the same functions as port PO. In memory expansion mode or microp-
rocessor mode, P4g 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 rnlcroprocessor mode, P4, always has the func-
tion as ¢ output pin.

P5~P5; 170 port PS5 170 In addition to having the same functions as port PO in single-chip mode, these pins also function as 1/0
pins for timer AG, timer A1, timer A2 and timer A3.

P6y~P6; 170 port P& 170 In addition to having the same functions as port PO in single-chip mede, these pins also function as 170
pins for timer A4, external interrupt input INTq, INTy and INT pins, and input pins for timer BO, timer B1 and
timer B2.

P7o~P7; 1/0 port P7 l{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.
80~ P8; 10 port P8 o fn addition to havmg 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.

wymw.DataSheetdU.com



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)  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.

000000, ) ' ggOOOOOm ) 000000¢
07Fys :
0000805

Bank Ore .o Internal RAM ~ Peripheral devices
. .2048‘bytes N control registers

OOFFFFi N
01000016 . ~

v 00087F ¢
Bank 15 ' \
\
‘O1FFFFyg \
\ - . OOFFDG,5/ A-D conversion
) : UART1 transmission
& RN \ o o / UART1 receive
\ 008000;5. o/ UARTO transmission
\ : / UARTO receive
\ Timer B2
/ Timer Bl
\ / Timer B0
\ internat ROM S/ Timer A4
\ Timer A3
32K bytes / Timer A2

Bank FEs ¢ B / Timer Al
\ / Timer AQ

FEFFFFys | - \ : / A
FF0000,; \ / L

A ) . / INT,
\ | 4 Watchdog timer
Bank FFyg {-° ‘ Vo

16 00FFD6s \ ' . BRK 'i::l%?udion

v \ . Zero divide
FFFFFFie 00FFFFis OOFFFE1s RESET

\ ' Interrupt vector table

—

FEQD00:s

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
Vee Supply voltage —0.3~7 \'4
AVce Analog supply voltage —0,3~7 v
V) Input voltage RESET, CNVgs, BYTE . —0.3~12 v

Input voitage POy~P0;, P1o~P1;, P2o~P2;, P3;~P3,, R
Vi Pdo~P4z, PSo~P57, P6o~P6y, P7o~P7;, . —0.3~Vge+0.3 \

P8o~P87, Vrer, Xin
Output voltage POy~P0;, P1g~P17, P29~P2;, P3o~P3s,

Vo ) P4o~P4,, P50~F157. P6y~P6;, P7o~P75, —0.3~Veet0.3 A\
P8y~P87, Xour, E )

Pd Power dissipation Ta=2C 300 mw

Topr Operating temperature - —20~85 c

Tstg Storage temperature —40~150 C

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

Limits
Symbol Parameter . - Unit
Min. Typ. Max.
Vee Supply voltage 4.5 5.0 5.5 v
AVice Analog supply voitage . Veo \"
Vsgs Supply voltage 0 v
AVsg Analog supply voltage 0 \'
High-level input voltage POy~P07, P35~P3;, P4;~P4;,

PSo~P57, Py~ P67, P7o~P7;,
Vi PeaPE x.io. RESET, onvey, |0 Voo Vee v

BYTE
Vi High-level input voltagevP1o~P1 7. P2g~P2; 0.8Veco . Voo v

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

microprocessor mode )
Low-level input voltage POy~P0;, P3p~P3;, P4y~P4;,

PSy~P&y, P6y~P6;, P7o~P7;,

Vi P8o~P87, X, RESET, CNVss, 0 0-2Vee| v
BYTE
Low-level input volt: P1o~P1;, P2y~P?;
Vi ow-level input voltage P1gy 7, P2y 7 0 0. 2Veo v

(in single-chip mode}
Low-level input voltage P1y~P1;, P2p~P2;
Vie (in memo;y expansion mode and ¢] . 0.16Vce v
microprocessor mode) :
High-leve! peak output current POy~P0;, P1g~P17, P2g~P2;,
lontpeak) P3g~P3;, P4o~P4;, P5;~P5;, —10 mA
Po~PEy7, P7o~P7;, PBo~PB;
High-tevet average output current POy~ PQ;, P1g~P17, P2o~P2;,
lontavg) P3g~P3;, P4g~P47, PSo~P57, —5 mA
P6o~P6;, P7o~P77, P8g~P8;
Low-level peak output current POy~ P07, P1g~P17, P2.)~P27_,
loutpeak) P3g~P33, Pdg~Pd;, P5~P5;, 10 mA
PBo~ P67, P7o~P77, P8&y~P8;
Low-level average output current POg~P07, P13~P15, P2~P2;,

loLcavg) P3y~P33, P4g~P4;, P5o~P5;, 5 mA
PBy~P6;, P7,~P7;, PBy~P8;
) M37702M4AXXXFP, M37702S4AFP 16
(X)) External clock frequency input MHz
M37702M4BXXXFP, M3770254BFP 25

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 P8 must be 80mA or less,
the sum of low(peak) for ports PO, P1, P2, P3, and P8 must be 80mA or tess,
the sum of loi(peak) for ports P4, P5, P6, and P7 must be 80mA or less, and www.DataSheetdU.com
the sum of low(peak) for ports P4, P5, P8, and P7 must be 80mA or less.



MITSUBISHI MICROCOMPUTERS

M37702M4AXXXFP,M37702M4BXXXFP
M37702S4AFP,M37702S4BFP

SINGLE-CHIP 16-BIT CM0S MICROCOMPUTER

M37702M4AXXXFP
ELECTRICAL CHARACTERISTICS (Vec=5V; Ves=0V, Ta=25C, f(Xix)=16MHz, unless otherwise noted)
: Limits
Symbol Parameter Test conditions Unit
. Min. Typ. Max.
High-level output valtage POy~P0;, P1g~P1;, P2;~P2;,
P3,, P3;, P33, Pdg~P4y, -
. =—10mA .
Vou ' PBa~P5y, PEor~Pey, PTo<PT;, | ‘M7 1T : ‘ * v
PBo~P8;
High-level output voltage POy~ P0;, P15~P1;, P2y~P2;, |
low=—4004A 4.7
Vou P3,, P31, P35 lon i ‘ \Y
V, High-ievel output voltage P3, lon=""10mA 3.1 ' v
ign-levi Vi =
oH : low=—400A ' 4.8
— . low=—10mA . 3.4
V High-level output voltage E
OH q p! g lon——4004 A - 2.8 v
Low-level output voltage POo~PQ;, Plg~P17, P2~P2,
P3y, P3y, P3y, PAg~Pdy, :
=10mA
Vou ‘ P5y~P5;, Po~P6y, PTg~PT;, | O 1OM 2 v
P8y~P8;
Low-level output voltage POo~P0;, P1g~P17, P2;~P2;,
lor=2mA
Vou Py, P31, P35 oL =2m 0. 45 v ,
v Low-level output voltage P3; lou=10mA 1.9 v
- v 2 .
oL ; % loL=2mA . 0.43
— lor=10mA .
VoL Low-level output voltage E . o - 1.6 v
. ) loL=2mA : ) 0.4
Vs —V. Hysteresis HOLD, RDY, TAOn~TA4y, TBON~TB2, 0.4 ) 1
YT INTo~INT, ADrg, CTSg, CTS1, CLKy, CLK; ) )
Vr4+—Vy— | Hysteresis RESET ) 0.2 0.5 v
Vr4+—Vy— | Hysteresis Xy : 0.1 i 0.3 1
High-level input current POy~P0;, P1og~P17, P2y~P2;, :
’ P3o~P35, Pdg~Pdr, P5y~P57,
Vi=5v
s P6y~PB7, PTy~P7r, PBy~P8y, = o A
X, RESET, CNVss, BYTE
Low-level input current PO~P0;, P1o~P17, P2o~P2;,
P3y~P3;, P4y~P4;, PSo~P5;,
V=0V —
e P6o~P6;, PTy~PTy, P8y~P8;, : 5| uA
’ Xinv» RESET, CNVgs, BYTE
Vaam RAM hold voltage When clock is stopped. 2 \'
) 1 1Xin)=16MHz,
) ) ™ 12 24 | ma
In single-chip mode | square waveform
tout L —
ico Power supply current output only pin e Ta=25C when clock .
. open and other pins | is stopped.
are Vss during resel. | T,=85C when clock uA
is stopped. | 20

A-D CONVERTER CHARACTERISTlCS (Voc=5V, Ves=0V, Ta=25C, f(Xiy}=16MHz, unless atherwise noted)

Symbol Parameter Test conditions Limits Unit
) . Min. Typ. Max.
— Resolution Vrer=Voc . 8 Bits
— | Absolute accuracy ’ Vrer=Vee . +3 LSB
Riapper | Ladder resistance Veer= Voo 2 10 kQ
tcony Conversion time ) 14.25 us
Vrer Reference voltage : ) 2 Vece v
Via Analog Input voltage ) 0 Vaer \'

wyw.DataSheetdU.com



MITSUBISHI MICROCOMPUTERS

M37702M4AXXXFP,M37702M4BXXXFP
‘M37702S4AFP,M37702S4BFP

SINGLE-CHIP 16-BIT CMOS MICROCQMPUTER

M37702M4BXXXFP
ELECTRICAL CHARACTERISTICS (Vco=5V, Ves=0V, Ta=25T, (X ) =25MHz, unless otherwise noted)
Limits
Symbot Parameter Test conditions - Unit
Min. Typ. Max.
High-level output voltage POy~P0;, P1o~P17, P2y~P2;,
P3y, P3, P35, P4o~P4;,
lon=—10mA
Von PSo~P57, P6o~P8r, PTo~P7;, | " 3 v
P8y~P8;
High-level output voltage P0y~P0;, P15~P1;, P2;~P2;,
lon="—400:A .
Von P3y, P3;, P3 T , ~7 v
v High-level output voltage P3 low=—10mA 3.1 v
igh-level output v e
on i put vollage P Tor=—400uA 4.8
v High-level output voltage E low=—10mA 2.4 v
igh-level output voltage
oH 9 put voliag lon=—400A 4.8
Low-level output voltage PO;~PO7, P1p~P1;, P2;~P2;,
P3p, P3, P3y, Pdg~P4y,
lo,.=10mA
Vou P5g~P5y, Pbo~Péy, PTg~P7;, | O 10T 2 v
P8o~P8;
Low-leve! output voltage P0g~P0;, P1,~P17, P2~P2;,
loL=2mA .
Vou P P3,, P3y o el B
v, Low-level output voltage P3. fo=10mA 1.9 v
ow-level output voltage
oL P 9e M lo=2mA 0.43
v, Low-level output voltage E lo=10mA 1.6 \Y
.Ow-level output voltage
oL v P 9 lol=2mA 0.4
VoymV Hysteresis HOLD, RDY, TAG~TA4y, TBOW~TB2), 0.4 1
T+ V- INTo~INT2, ADrre, CTSo, CTSy, CLKg, CLK, )
Vy4+—Vy— | Hysteresis RESET . 0.2 0.5 v
Vr+—Vy— | Hysteresis Xy 0.1 0.3 \
High-level input current POy~P0;, P1g~P1;, P2y~P2;,
P3y~P3;, P4g~P4;, P5;~P5;,
V=5V
i Py~P67, P7y~PT;, P8y~P8y, ' o e
Xn, RESET, CNVss, BYTE
Low-level input current POg~P0;, P15~P17, P2y~P2;,
P3~P33, P4g~P4;, P5~P5;,,
V=0V —
e P6o~P67, P7g~P77, PB~P8;, ' 5| wA
Xy, RESET, CNVgg, BYTE
Vaam RAM hold voltage When clock is stopped. 2 \"
H{Xin)=25MHz,
_ , w) z 19 38 | ma
In single-chip mode | square waveform
itput only pin i =
lec Power supply current output only pin 'S. Ta=25% when clock 1
. open and other pins | s stopped.
are Vss during reset. T4=85C when clock 20 “h
is stopped.

A-D CONVERTER CHARACTERISTICS (Vee=5V, Vss=0V, Ta=257C, f(X;y}=25MHz, unless otherwise noted)

Symbol Parameter Test conditions Limits Unit -
Min. Typ. Max.
— Resolution Veer=Voo 8 Bits
- Absolute accuracy Veer=Voe +3 LSB
RLapoer | Ladder resistance Vaer=Vcc 2 10 kO
tcony Conversion time : 9.12 s
Vrer Reference voltage . 2 Vee \'4
Via Analog input voltage Q VRer v
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'MITSUBISHI MICROCOMPUTERS

M37702M4AXXXFP,M37702M4BXXXFP
M37702S4AFP,M37702S4BFP

SINGLE-CHIP 16-BIT CMOS MICROCOMPUTER

L

TIMING REQU'REMENTS (Voo=5V110%, Vgs=0V, T3=25C, unless otherwise noted)
External clock input

Limits

Symbol Parameter - : 16MHz 26MHz | Unit
Min. Max. Min. Max.
te . External clock input cycle time ] 62 40 ns
tyw(H) External clock input high-level pulse width 25 15 ns
twir) External clock input Jow-level pulse width 25 15 ns
ty External clock rise time ) 10 "8 ns
tf . External clock fall time X - 10 8 ns
Single-chip mode
Limits
Symbol Parameter 16MHz 25MHz Unit
Min. Max. Min. Manx.
tsu(pop—g) | Port PO input setup time 100 60 ns’
tsu(pio—e) | Port P1 input setup time 100 60 ns
tsucpon_g) | Port P2 input setup time 100 60 ns
tsu(pap—e) | Port P3 input setup time 100 60 ns
tgu(pap—g) | Port P4 input setup time 100" 60 . ns
tsu(pso—e) | Port PS input setup time ‘ ’ 100 60 ns
tsu(psp—g) | Port P6 input setup time 100 60 ns
tsucpzo—e) | Port P7 input setup time - 100 60 ns
tsu(pep—e) | Port P8 input setup time ’ 100 60 ns
th(e—pop) Port PO input hold time - 0 0 ns
thite—p1D) Port P1 input hold time -0 0 ns
th(e—p2D) Port P2 input hold time 0 0 ns
th(e—p3p) Port P3 input hold time 0 0 ns
th(e—p4ap) Port P4 Input hold time 0 0 ns
th(e—esp) | Port P5 input hold time 0 0 ns
th(e—pep) Port P8 input hold time 0 0 ns
th(e—p7D) Port P7 input hold time 0 0 ns
thie—psp) | Port P8 Input hold time 0 0 ns
Memory expansion mode and microprocessor mode
. Limits
Symbol . Parameter ' 16MHz 25MHz Unit
. ’ - Min. Max. Min. Max. | -
tsu(rio—g) | 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
tsucHoLo—4,) | HOLD input setup time ‘ 60 55 |- ns
thce—pio) | Port P1 input hold time 0 0 | ns
thie—pz) Port P2 input hold time 0, 0 ns
this,—roy) | RDY input hold time ) 0 ‘ns
th(s;—roLp) | HOLD Input hoid time 0 0 ns
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MITSUBISHI MICROCOMPUTERS

M37702M4AXXXFP,M37702M4BXXXFP
M37702S4AFP,M37702S4BFP

SlﬂGLE-CHIP 16-BIT CMOS MICROCOMPUTER

Timer A irIput (Count input in event counter mode)

Limits
Symbol Parameter 16MHz 25MHz Unit
Min. Max. Min. Max.
to(ta) TAiiy input cycle time 125 80 ns
twiTam) TAl Input high-level pulse width 62 40 ns
tw(TAaL) TAlw Input low-level pulse width - 62 40 ns
Timer A input (Gating input in timer mode)
Limits
Symbol Parameter 16MHz 25MHz Unit
Min. Max. Min. Max.
te(ra) TAi input cycle time 500 320 ns
tw(ran) - | TAiy input high-level pulse width 250 160 ns
tw(raL) TAin 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.
te(Ta) TAl input cycle time . 250 160 ns
twiTam) TAl input high-level pulse width 125 80 ns
twiTaL) 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.
twiTan) TAljy input high-level pulse width 125 80 ns
twiTaL) 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.
tcium) TAlour input cycle time 2500 2000 ns
twiurH) TAiour input high-level pulse width 1250 1000 ns
tw(upL) TAiour input low-level pulse width ' 1250 1000 ns
tsutue-tyy | TAloyr input setup time . 500 400 ns
thiry-ue) 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
Symbol Parameter . - 16MHz 25MHz Unit
. Min. Max Min. Max
tc(te) TBii input cycle time (one edge count) . 125 80 ns
twiren) TBiy input high-level puise width (one edge count) 62 40 1 ns
twiTeL) TBiw input low-level pulse width (one edge count) 62 40 ns
te(re) /| TBiw Input cycle time (both edges count) 250 160 ns
tw(TeH) "| TBiw input high-level pulse width {both edges count) 125 80 ns
twiteL) TBiy input low-level pulse width {both edges count) ' 125 80 ns
Timer B input (Puise pericd measurement mode)
. Limits
Symbol Parameter . 16MHz 25MHz Unit
Min. Max. Min. Max.
tocre) TBim input cycle time : 500 320 ns
twiteH) TBii 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.
tcite) TBii input cycle time 500 320 ns
twireH) TBiy input high-level pulse width : 250 | 160 - ns .
tw(TeL) TBi input low-level pulse width ) 250 160 ns
A-D trigger input
Limits
Symbol ~ Parameter " 16MHz 25MHz Unit
Min. Max. Min. Max.
to(am) ADrag input eycle time (minimum allowable trigger) | 1000 1000 ns
tw(apL) ADrpe input low-level pulse width i : 125 125 ns
Serial 11O
Limits -
Symbol Parameter 16MHz 25MHz Unit
Min. Max. Min. Max.
tetow) CLK; input cycle time . 250 ) 200 ns
twickm) CLK; input high-level puise width - 125 100 . ns
twickL) CLK;j input low-level pulse width 125 100 ns
td(c—a) TxDj output delay time 90 80 ns
thic~aq) TxDj hold time 0 0 ns
tsuio—c) RAxD; input setup time ’ 30 20 ns
thic—bp) _RxDj input hold time o 90 g0 ns
External interrupt INTj input
: . . . Limits
Symbol Parameter " 16MHz 25MHz Unit
: ’ ) Min. | Max. Min. Max.
twOne INT; input high-level pulse width 250 . 250 . 1 ns
twOnL) 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

SWITCHING CHARACTERISTICS (Voo=5V£10%, Ves=0V, T;=25C, 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
tdie—r1q) Port P1 data output delay time 100 80 ns
td(e—r2a) 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) Pont P5 data output delay time 100 80 ns
td(e—peq) Port P6 data output delay time ) 100 - 80 ns
tdte—rra) Port P7 data output delay time 100 80 ns
td(e—rac) Port P8 data output 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.
tdpoa—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—p1z) | 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—p2q) Port P2 data output delay time 70 45 ns
texz(e—p2z) | Port P2 floating start delay time 5 5 ns
td(p2a—e) Port P2 address output delay time 30 12 ns
td(pza—aLe) | Port P2 address output delay time 24 5 ns
tdig,—nioa) | HLDA output delay time 50 50. ns
td(aLE—E) ALE output delay time 4 ) 4 ns
twiaLe) ALE puise width 35 22 ns
td(BHE-E) ﬁ_g output delay time Fig.2. 30 20 ns
td(riw—g) R/W output delay time 30 ) 20 ns
tde—ey) ¢, output delay time 0 20 0 18 ns
thie—roa) Port PO address hold time . 25 18 ns
th(aLe—p1a) | Port P1 address hold time (BYTE="|") 9 . 9 ns
th(e—piqy | Port P1 data hold time (BYTE="L") 25 18 ns
tp2x(e_p1z) | Port P1 floating release delay time (BYTE="(") . 25 18 ns
L thie—p1a) Port P1 address hold time (BYTE="H") 25 18 ns
thaLe—p2a) | Port P2 address hold time - 9 9 ns
thie—p2q) 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 35 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—g) Port PO address output delay time : 30 12 ns
td(e—P1Q) 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
tdie A—E) Port P1 address output delay time ’ 30 12 ns
td(ria—aLe) | Port P1 address output delay time 24 5 ns
td(e—P2q) Port P2 data output delay time 70 45 ns
texz(e_p2z) | Port P2 flcating start delay time . 5 5 ns
td(pza—g) Port P2 address output delay time - 30 12 ns
td(p2a—are) | Port P2 address output delay time : 24 5 ns
td(#,—nLpa) | HLDA output delay time . 50 5 [ ns
td(aLe—e) ALE output delay time 4 4 ns
tw(aLE) ALE puise width 35 22 ns
ta(BHE—E) BH__E output delay time Fig. 2 30 20 ns
td(r/w—E) R/W output delay time 30 20 - ns
td(e—py) - ¢4 output delay time 0 20 0 18 ns
thie—pPoa) Port PD address hold time 25 18 1 ns
. thiare—p1a) | Port P1 address hold time (BYTE=“L") 9 9 ns
thie—eiqy | 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—r2a) | Port P2 address hold time ’ 9 9 ns.
thie—pea) | Port P2 data hold time - ] 25 18 ns
tezx(e—pzz) | Port P2 floating release delay time . 25 18 : ns
thie—eme) | BHE hoid time 18 18 ns
th(e—aw) | R/W hold time . 18 18 ns
twieL) E puise width 220 130 ns
PO o
P1
P2 00
P3 — pF
P4
P5 Va
P6
P7
P8
#s
E

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

M37702M4AXXXFP,M37702M4BXXXFP
M37702S4AFP,M37702S4BFP

SINGLE-CHIP 16-BIT CMOS MICROCOMPUTER

TIMING DIAGRAM tr oy
Single-chip mode < twis twiw

f(Xin)

j  /

le—sl td(e~roq)

Port PO output

' tsutron—e) ’
Port PO input 3\&_”0)

te—= td(e—piq)

Port P1 output

tsutrio—g)
Port P1 input j\ﬂs—mm

e tde—p2a)

Port P2 output x i

tsutpop-—e)
Port P2 input jvh‘i‘”m

‘—" td(e~rac)

Port P3 output

. tsu(pso—e) [
Port P3 input . ‘ thie~pao)

—=] td(e-psa)

Port P4 output

tsutran—e)
Port P4 input :* thie—pap)

le— 1td(g—psq)

Port P5 output

tsutpso-e)
Port P5 input ) j\ﬂs—vsm

e tdie—rson

" Port P6 output

tsucpso—e?
Port P6 input j thee—peo)

le—=l tdie-p70)

Port P7 output

tsucero-g: ‘
Port P7 input
P A;‘h(e—wm

> die-rea)

Port P8 output

tsu(pso—e:
Port P8 input j\:hie—vwz
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MITSUBISHI MICROCOMPUTERS

M37702M4AXXXFP,M37702M4BXXXFP
M37702,S4AFP,M37702$4B FP

SINGLE-CHIP 16-BIT CMOS MICROCOMPUTER

M

)

toirar
twitam
 —
TAiy input /
N twiraL)
I |
teue)
twiupn
TAious input / N - N
. : twiurL)

TAioyr input

N

{Up-down input)
In Event counter mode

‘ TAiy input

tsu(up—Tyy)

(When count by falling) !'1h(r..,—up)

TAi input
(when count by rising)}

teere)

tw(ten)

4
T_Bi.u input /

twireL)

B

teian)

. twiaoL)
AD1pe input \ I

toicrs

. |l
twickn)
CLK; N\ / \
twickL) )
TXDj ' - x
v tdic—a) .
. L' tsuto—o thic-o) |
RxDj . ’
twanw) - . .
T Inpu \ / U wvw.DataSheetdU.com
twiink) .



MITSUBISHI MICROCOMPUTERS

M37702M4AXXXFP,M37702M4BXXXFP
| M37702$}4A"FP,M3770284BFP

SINGLE-CHIP 16-BIT CMOS MICROCOMPUTER

Memory expansion mode and microprocessor mode
(When wait bit = “1")

RDY input \L /

tsutrov—¢))| thigr—aov)

(When walit bit = “0")

N\ L\
‘ T\ R

RDY input ) /

tsucrov—¢))| thier1—rov)

I

(When wait bit = “1” or “0" in common)

A aWal ~/

) AR _
tsu(Hou)—w h(#—HoLD)

HOLD input

td(g~HLDA) tdts—HLOA)

—_— —
HLDA output ‘

Test conditions
* Vec = bvt10%
* Input timing voltage  © V,, = 1,0V, V,,, = 4.0V

wyw.DataSheetdU.com
* Output timing voltage : Vo, = 0, 8V, Vou = 2. 0V




-MITSUBISHI MICROCOMPUTERS

M37702M4AXXXFP, M37702M4BXXXFP
M37702S4AFP, M377028S4BFP

SINGLE-CHIP 16-BIT CMOS MICROCOMPUTER

Memory expansion mode and microprocessor mode (When wait bit="1")

1(Xn)

#1

Port PO output
(Ag~A7)

Port P1 output
(Ag~Ay5/Dg~Ds)
(BYTE="L")

Port Pt output
(As""A' 5)
(BYTE="H")

Port P1 input

Port P2 output
(As~A23/Do~D7)

Port P2 input

Port P3, output
(ALE)

Port P3, output
(BHE)

Port P3; output
(R/W)

T\

N\ /

tde—¢ >

tgie-¢y) .
fwiew) f
tdipoa—g) .
th(e—roa)
X ' Address Address >(
(h(ALEANA)JE-)‘ ) the—ria texzie—p1z) s lpzx(E—P12}
Address Data Address | W — —— = — b — Address
td(p1a—ALE) <-4 te-pi0)
tdir1a-e) .
thie—p1a) -
-
x Address Y Address
sutpio—e) ﬂ thie_eio)
thiace—p2a) qy__{ thie—r2a) toxz(e—P22) tezx(E—paz) '
’: Address Data Address —_—————— - Address
» | tdirea—e) tsutp2p—€) (
tdipoa-ate) || tde—p2a) = h(e—p2D)
twiaLe)
- tdiaLe-g)

Test conditions
» Voe=5VE10%

- Output timing voltage : Vo =0.8Y, Von=2.0V

- Port P1, P2 input LV =0.8V, Vjy=2.5V

td(are—€) -—‘ the—sme)
= BHI
Y « X
tdirw—e) --l th(vs—mw)
\ o/ '
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MITSUBISHI MICROCOMPUTERS

M37702M4AXXXFP,M37702M4BXXXFP
M37702S4AFP,M37702S4BFP

SINGLE-CHIP 16-BIT CMOS MICROCOMPUTER

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

tc
1(Xin)
[
td(e s =~
— twiew tdie_en
E \ {
/ \ /
the—roa) k-3 k—sildroa—£)
Port PO output x Address Address
(A0~A7) .
th(ALE—PM)“ thie-r1a) [, tpxz(e—p12) tezx(e~p12)
Port P1 output , -
(Ag~A15/Dg~D;s) Address’ Data Address, Address
(BVTE=-LY) Koy N fddess
le—>t td(e—P10) '
tdp1a—ae)
' thie—p 1) K td(pra—e)
Port P1 output e I diewae
(Ag~A5) X Address Address
(BYTE="H")
tsucpio—e)| thie-riD)
Port P1 input
thiaLe—rza) |d thie—p 20) & | toxz(E~paz) tpzx(e—p2z)
Port P2 output
(Ayg~Aza/Do~D7) Address Data Address, Address
tsutp2p~£)
. td(p2a—g) thee—pop)
td(rza—aLe) | | td(e—paa)
Port P2 input
twiae)
—tdiaLe—e)
Port P3, outpit
(ALE)
tdiere-E)
) = the— ame)
Port P3, output ‘) / \
(BHE) L A(
tdirw—e)
thee— asw)

Port P3, output
(R/W)

Test conditions

« Veo=5V£10%

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

- Ports P1, P2 input

IV =0.8V, Viy=2.5V
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MITSUBISHI LSIs

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
taqa) o
v (a) v a)
Q PREVIOUS DATA VALID UNKNOWN DATA VALID
W=H
§=L
OE=L
Read cycle 2 (Note 4) tcR
5 \ /
\ / (Note 5)

tdis (S)

ta(s) o
on ) {Note 5)
J 4
DQ {| UNKNOWN DATA VALID
K
| trD
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)

DATA VALID

UNKNOWN
X

Py
Ty
V1
N

DQ

Wa=H
=L

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

M5M5V1004BP,J-20,-25,-30

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

Write cycle (W control mode)

tew
X X
tsu (s)
A\ £
{Note 7) (Note 7)
tsu (A-WH) |
fsuqd) 1, tw (W) trec (W)
w _/
N ten (OE
{Note 5) tais (W) ¢ (g\lote 5)
tdis (OF) (Note 5)
T3 R R RO R R
DQr-a 2002002526608 KRR DATA STABLE 00 RARRHRRRN
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) (P
DQ
ros DATA STABLE
(Note 5) tdis (W)
ten (5) le—»l (Note 5)
DQ ¥, N
{Dout) < f i 5 ﬁ j {Note 8)

Note 7 : Hatching indicates the state is don't care.

wynwe, DataSheetdU.com

8 : When the faling edge of W Is simultaneous or prior to the falling edge of . the output 1s maintaine
9 : ten, tdis are penodically sampled and are not 100% tested.
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AT M5M5V1001CP,J-15,-20,-25

S
Lo A

seee 1048576-BIT (1048576-WORD BY 1-BIT) CMOS STATIC RAM
DESCRIPTION
The M5SM5V1001CP,J are a family of 1048576-word by 1-bit static PIN CONFIGURATION (TOP VIEW)

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

28] Ve (3.3V)

- A _ ADDRESS ] As
package (DIP), 28-pin plastic small outline J-lead package (SOJ). INPUTS

|25} Ao
These devices operate on a single 3.3V supply, and are directly ADDRESS

O]
(2]
B
[¢]
A7 E z [2a] A1g INPUTS
i i o
TTL compatible. They include power down feature as well. As [g] 5 %] Atg
NC [7] s A7
FEATURES 3
Ae [e] § 2] Bi/Ba et
Access time Powar supply current ADDRESS | Ato [9] 2] [20] At6  ADDRESS INPUT
Type name (max) Active Stand-by INPUTS | Ay1 [ig] e 19] A15(DQ4)) popress
(max) {max)
paTaoutpur - A1z [f] 18] A13(DQs) INPUTS
MSMSV1001CP.,J - 15 15ns 120mA (ADDRESS NPUT)(A) Q [iZ] A14(DQz) | PATAVO)
M5M5V1001CP,J - 20 20ns 100mA imA WRITE CONTROL DATA INPUT
MSM5V1001CP,J - 25 25 90mA ne sazcr gy (0) W 12 el D (DQ) Giic
ol e m (0v) GND [ia] [15] 5 (W) Giie Seeet
i (WRITE CONTROL
® Single +3.3V power supply Outline 28P4F (P) it
@ Fully staric operation : No clocks, No refresh 28POK (J)
®PowerdownbyS ( ):TEST MODE NG : NO CONNECTION
©® Easy memory expansion by §
@ Three-state outputs : OR-tie capability a combination of the device control inputs T and W. Each mode is
@ Directly TTL compatible : Al inputs and outputs summarized in the function table shown in next page.
® TEST MODE is avaiable The RAM works with an organization of 1048578-word by 1-bit,
when B1/B4 is high of floating. And an organization of 262144-
PACKAGE word by 4-bit is also obtained for reducing the test time, when
M5M5V1001CP 28pin 400mil DIP B1/B4 is low.
M5M5V1001CJ 28pin 400mil SOJ 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
APPLICATION and must be stable during the entire cycle.
High speed memory units

The data is latched into a cell on the trailing edge of W, §
whichever occurs first, requiring the set-up and hold time relative
FUNCTION aurng P

to these edge to be maintained. When § is high, the chip is
The operation mode of the M5M5V1001C series is determined by non-selectable state, disabling both reading and writing. In the

BLOCK DIAGRAM
A1 (26
A2 (27 = DATA OUTPUT
g 1048576 WORDS Q (A} {ADDRESS
A3 (1 20 & X1 BITS ¢ INPUT)
ad (2 - §§ <
wa © 512 ROWS w D ©ai DATA INPUT
as (3 a® 2 ¢ X 2048 COLUMNS) Z AN paTA Ii0)
2 & A4 (DQ2)
as (4 ADDRESS
A13(DQ3) » INPUTS
A7 (s = s oag | CATATO)
A8 (g
I el
ADDRESS E =
INPUTS\ A2 (8 g =1
Zz z a5 |e
a0y ol b3} > E4
ok 30 CLOCK <5 I
A (10 =} % GENERATOR La WRITE CONTROL
z o8 3 INPUT
a2 (1t 8 —L (CHIP SELECT
- W (@ INPUT)
A13 (18 )—» — CHIP SELECT
. INPUT
AeGIr 2 xh $ W) (WRITE CONTROL
a1s (19 zx | 188 INPUT)
ol Sa B1/E4 BYTE CONTROL
a16 (20 gL D INPUT
a7 (2 o 29) Voo
a
A18 (23 < www-DatasheetdU.com
\ A9 (24— - - - _ - _ ~— {0Y)
( y shows TSET MODE PIN CONFIGURATION (X4)




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.

A read cycle is executed by setting W at a high level while § are

in an active state (S=1)

When setting S at a high level, the chip is in a non-selectable

mode in which both reading and write are disabled.

In this mode, the output stage is in a high-impedance state,
allowing OR -tie with other chips and memory expansion by 5.

Signal-8 controls the power-down feature. When § goes high,
power dissipation is reduced extremely. The access time from S is
equivalent to the address access time.

FUNCTION TABLE

] W Mode Q D lec
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 —20*~Vcc + 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)

Symbol Parameter Test conditions Min L;E;:S Max Unit
Vin High-level input voltage 22 Vcc+0.3V] \4
ViL Low-level input voltage -0.3* 0.8 \4
VoH High-level output voltage IOH = — 4mA 2.4 v
VoL Low-level output voltage loL= 8mA 0.4 v
h Input current Vi=0~Vee 2 pA
loz Output current in off-state \6:,0@:0\2’;'/& 10 pA

v v AC (15ns cycle) 120
Active supply current 18 = VIL AC (20ns cycle) 100
lect (TPTtL Ievell:;p 4 gﬂ::,_:tn sg‘:n:(;ﬁg, (:ro\élol/;) AC (25ns cycle) 80 mA
DC 45 55
AC (15ns cycle) 45
lcez gf?f?é%l)suwiy current Vig=VH AC (20/25ns cycle) 35 mA
bC 20
| Vi@zVee - 0.2V
leca (Sb/tl?)ng |z¥,ec|l)‘rrem o1h(e§: inputs VIS0.2V or Vi&Vcce - 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)
" Limits .

Symbol Parameter Test conditions Min Typ Max 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.
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