M37701E2-XXXSP,M37701E2AXXXSP

PROM VERSION of M37701M2-XXXSP,M37701M2AXXXSP

MITSUBISHI MICROCOMPUTERS

DESCRIPTION

The M37701E2-XXXSP and the M37701E2AXXXSP are
single-chip microcomputers designed with high-performan-
ce CMOS silicon gate technology. These are housed in a
64-pin shrink plastic molded DIP. The features of these
chips are similar to those of the M37701M2-XXXSP and the
M37701M2AXXXSP except that this chip has a 16K-byte
PROM built in.

These single-chip microcomputers have 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. These microcomputers
are suitable for office, business and industrial equipment
controller that require high-speed processing of large data.
Since general purpose PROM writers can be used for the
built-in PROM, this chip Is sultable for small quantity pro-
duction runs.

The differences between M37701E2-XXXSP and the
M37701E2AXXXSP are the external clock input frequency
as shown below. Therefore, the following descriptions will
be for the M37701E2-XXXSP unless otherwise noted.

Type name External clock input frequency
M37701E2-XXXSP 8 MHz
M37701E2AXXXSP 16MHz
DISTINCTIVE FEATURES
® Number of basic instructiong:--««:--r-e-oreeeerrrreenreenes 103
® Memory size PROM :---vvverens P 16K bytes
RAM .................................. 512 bytes

® Instruction execution time
M37701E2-XXXSP

PIN CONFIGURATION (TOP VIEW)

Avcc VCC .
Vaer — [2] 63] +» P8,/CTSe/ATS,
Avgs (G 62 «~ P8,/CLK,
P7,/AN;/AD1ag + [1] [67) ++ P8,/RxD,
P74/AN, + [E] 60] ++ P83/ TxDg
P7,/AN, +[E] 59] ++ P8g/RXD,
P7o/ANg +* 58] ++ PB,/TxD,
PBs/TBOW + [E] *» POy/Ay
PB,/INT, 2] 56] ++ PO,/A,
P6y/INT, « [i7] 5] «» PO,/A,
P6,/INTg + [i1] 54) « PO,/A,
PovTaan =[] z =z [ElePosa,
Phe/TAour++[E] B @ [Eleroya,
Psy/TA2u [l o [ es POy/A,
P5/TA2%ur~[E] m o m B~ rova
PsyTaty«fiE] § 5 N [B]e P10,
P5./TAlour ++ X S < P1,/Ag/Ds
Ps/TAON ~[B] X & «* P12/A10/D1o
PSo/TAOqur +~~[i8] U L] P14/A /Dy

P4,/0BC* +~ [0
P4,/ ¢+ [21]
P4,/RDY +»

5] > P14/Ay2/Dy2
44] > P15/A,3/Dys
[43] +» P14/A14/D14

P4,/HOLD « 3] 2] ++ P1,/A,5/D;5
BYTE — [24] 41] «» P25/A6/D0
CNVgs 40 + P2,/A,,/D,
RESET — [25} [39] +» P2,/A /D,
Xoe — [27) [38] «» P23/A9/D3

Xour ~ 2] > P2,/Az0/D4

€~ [ 3] <> P2;/A;,/Ds

Ves [® (3]« P2¢/A;,/Dp
P3,/ALE « [34] «+ P2,/A,/D;

P3,/BHE « [ [33] ++ P3,/R/W

Outline 64P4B

(The fastest instruction at 8 MHz frequency) -+ 500ns *: Used in the evaluation chip mode only
M37701E2AXXXSP
(The tastest instruction at 16 MHz frequency)--- 250ns
o Single power supply ...................................... 5vi5% APPL'CAT'ON
® Low power dissipation (at 8 MHz frequency) Control devices for office equipment such as coplers, prin-
............................................................ 30mw (Typ) ters, typewriters, facsimiles. word processors, and pGTSQﬂa|
@ Interrupts 19 types 7 levels computers
® Multiple function 16-bit timer =-«xrereereseernes s 5+3 Control devices for industrial equipment such as ME, NC,
® UART (may also be Synchronous) -+«- - eeeeseeseerens 2 communication, and measuring instruments
® 8-bit A-D converter «««-:-ccroeenroerrieneaens 4-channel inputs
® 12:bit watchdog timer
& Programmabie input/output
(ports PO, P1, P2, P3, P4, P5, PG, P7, PB) +-ererreeeee 53
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FUNCTIONS OF M37701E2-XXXSP

Parameter Functions
Number of basic instructions 103
. tion time M37701E2-XXXSP 500ns (the fastest Instructl at 8MHM2 freq y)

M37701E2AXXXSP 250ns (the fastest instructions, at 16MHz frequency)
Momory size PROM 16K bytes

RAM 512 bytes

PO, P1, P2, P5 8-bitX 4
Input/Output ports i 6 -bitX 1

P4, P§, P7 4 -bitX 3

P3 3-bitX 1
Mui-function timera TAQ, TA1, TA2, TA3, TA4 16-bitX § (4 Input/Output functions)

] TBO, TB1, TB2 16-bitX 3 (1 Input lunction)
Serlal /0 UARTX 2 (One can be set clock synchronous serlal 1/0.)
A-D converter 8 -bltX 1 (4 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 Bulit-in{ ily ted to a resonator or quartz crystal resonator)
Supply voitage 5Vt 5% )
Power dissipation 30mW(at external 8 MHz frequency) B
Input/Output ch fatic input/Output voitage 5V

Output current SmA
Memory sxpansion A 16M bytes
Operating temperature range —-10~70C

Device structure

CMOS high-performance silicon gate process

Package

64-pin shrink plastic molded DiP

MITSUBISHI 3—33
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PIN DESCRIPTION

Pin Name input/Output Functions
Vee, Power supply Supply 5V 5% toVcc and 0V to Vss.
Vss
CNVss CNVsg;s input Input This pin controls the processor mode. Connect to Vss for single-chip mode.
RESET Reset input input To enter the resset state, this pin must be kept at a “L" condition should be malntained for the required
time.
[ R B I B
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 Xoyr. When an extemal clock Is used, the clock source shoutd be connected to the X,y pin
Xour Clock output Qutput and the Xoyr pin should be left open.
E Enable output Output Data or instruction reed and data write are performed when output from this pin is “L".
BYTE Bus width setection input Input In memory expansion mode or P mode, this pin determines whether the external data bus is
8-bit width or 18-bit width. The width Is 18 bits when “L" signal inputs and 8 bits when “H” signal inputs.
B B ]
AVec, Analog supply input Power supply for the A-D converter. Connect AV to Vo and AVss to Vgg externally.
AVgg
—
Verer Reference voltage input Input This is reference voltage Input pin for the A-D converter.
POy~P0O; 1/0 port PO 1o In single-chip mode, port PO bacomes an 8-bit /O port. An 170 directional regi Is avallable so that each
pin can be programmed for input or output. These ports are in input mode when reset .
Address(A;~Ag)is output in memory expansion mode or microprocessor mode.
Plo~P1; 170 port P1 110 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 microprocessor mode and external data bus is 16-bit width, high-order data
(D1s~De)is input or output when E output Is “L” and an address (A;s~A) Is output when E output is *H".
It the BYTE pin is "H" that is an extemnal data bus is 8-bit width, only address(A,s~As)is output.
P2y~P2; 170 port P2 170 In single-chip mode, these pins have the same functions as port P0. In memory expansion mode of microp-
rocessor mode low-order data{D;~Dy) I8 Input or output when E output is “L” and an address(Az~Ajs)is
output when E output Is “H".
P3o~P3, /0 port P3 7] In single-chip mode , these pins have the same functions as port PO. in memory expansion mode or mic-
roprocessor mode, R/W, BHE, and ALE signals are output.
_ ————
P4g~P4, 170 port P4 170 In single-chip mode, these pins have the same functions as port P0. In memory expansion mode or microp-
P4, rocessor mode, P4y and P4, become HOLD and RDY input pin respectively. Functions of other pins are the
same as in single-chip mode. Port P42 can be programed for ¢, output pin divided the clock to X,y pin by
2.
P5o~P5; 170 port PS 170 In addition to having the same functions as port P0 in single-chip mode, these pins also function as I/O
pins for timer AD, timer A1, timer A2, and timer A3.
P6;~P6; KO port P6 110 in addition to having the same functions as port PO In single-chip mode, these pins also function as external
interrupt input INTy, INT), and INT; pins, and Input pins for timer BO,
P7o~P7,, 170 port P7 (I{e] In addition to having the same functions as port PO in single-chip mode, these pins also functlon as analog
P7; input ANp~AN; and ANy input pins. P7; also has an A-D conversion trigger input function.
P8o~P8;, 170 port PB 170 In addition to having the same functions as port PO in single-chip mode, these pins also function as RyD,
P8, P8; TxD, CLK, CTS/RTS pina for UART 0, and as RxD, TxD pins for UART 1.
3= "\ P ECTRIC
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M37701E2-XXXSP,M37701E2AXXXSP

PROM VERSION of M37701M2-XXXSP,M37701M2AXXXSP

PIN DESCRIPTION (EPROM MODE)
Pin Name Input/Output Functiona
Vee. Vss Power supply Supply 5VE5% to Vgc and 0V to Vss.
CNVgg Vpe input Input Connect to Ve when programming or verifing.
BYTE Vee Input Input Connect to Ver when programming or verifing.
RESET Reset Input Input | Connect to Vss.
Xin Clock input tnput C a ic 1 b Xin and Xoyr.
Xour Clock output Output
E Enabte output Output Keap open.
AVce, AVss | A-D power supply Connect AVcc to Vec and AVgg to Vss.
VRer Reference voltage Input tnput Connect to Vss.
PO~ PO, Address input (Ag~Ay) Input Port PO functions as the lower B bits address Input (Ag~A;).
P1y~P1; Address inputl (Ag~A.,) Input Port P15~P1g functions as the higher 7 bits address input (Ag~A.). Connect P1; to Vcc.
P2,~P2; Data 1/0 (Do~Dy) 170 Port P2 functions as the 8 bits data bus (Dg~D;).
P3y~P3; nput port P3 Input Connect to Vss.
P4g~P4,, Input port P4 Input Connect to Vss.
P4;
PS5q~P5; Controt signal input Input PS5, and P5, functions as OE and CE input pin.
Connect PSy, P5a, P54 and PS5 to Vec. Connect PSe and PS5y to Vss.
P6,~P6s Input port P& input Connect to Vgg.
P7o~P72 Input port P7 Input Connect to Vss.
P7;
PBy~PBa, Input port P8 Input Connsct to Vsg.
P8, PB;

z MITSUBISHI
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EPROM MODE

The M37701E2-XXXSP features an EPROM mode in addi-
tion to its normal modes. When the RESET signal level is
“L", the chip automatically enters the EPROM mode. Table
1 list the correspondence between pins and Fig. 1 gives

XXXSP.
Connect the clock which is either ceramic rasonator or ex-
ternal clock to X,y pin and Xouy pin.

Table 1 Pin function in EPROM programming mode

ki

the pin connections in the EPROM mode. :
When in the EPROM mode, ports PO, P1, P2, P5,, P5,, M37701E2-XXXSP M5M27C256K
CNVss and BYTE are used for the EPROM (equivalent to  * [——voc e Yeo
the M5M27C256K). When in this mode, the built-in PROM Vee Ves e
can be written to or read from using these pins in the same Address input | Ports PO, P1yg~P1, Ao::"
way as with the M56M27C256K. Data (70 Port P2 Do~D»
This chip does not have Device Identifer Mode, so that set CE P5, CE
the corresponding program algorithm. The program area OE P5, OE
should specify address 4000,s~ 7FFF,¢ for the M37701E2-
r_
~AVec Vee
— — Vaer — [2] 5]+ P8/CTS,/RTS,
- AVss g2+ P8,/CLKg——————
$————P7,/AN;/ADpg + [4] « P8,/RxD, y
—————————————P7,/AN, = [3] 60 +> PB,/TxD,
p—————P7/AN, ~[8] o +> PBg/RXD,———— 4
——————— P7,/AN, + P8,/TxD, ]
$———————P65/TBO,, +[8] ] > PO/ AG———— (i
y————————P6,/INT, «[3] 5+ PO/A,—————GD
———————P6,/INT, ~[i0 § + PO/ A,———————aD
p——————————P6,/INT, [l - POy/A,———(apD
y— ——————P5;/TA3y + [[Z - PO A ———————CaD
(_— P56/TA3gyr ++[13 2 - PO/ Ao
— ————P55/TA2,y ++ [14] @ -+ POg/Ag—— —————(ap)
- P54/ TA20ur ++ (19 3 = PO/ A————— (D
——P5y/TA1 i+ 18] m g+ P1o/Ag/ Dy ————(0D
(CE———P5,/TAlour ** N Bl ++ P1,/Ag/Dy——————— (>
@F————P5,/TAO + [1B o “ Ply/Arg/Dyg—————Gid
- PSo/TAOoyr ++ [ = « P13/A1/D;, —GiD
Pd; - v 5] > P1y/A/Dp——Gip
p— P4,/ ¢« [21] - P15/A /Dy 1D
p—— - - P4,/RDY + 2] - Plg/Ay /Dy y————Gid
o P4,/HOLD 3] « P1,/A,5/Dys

y——— RESET — [
* { e Xin =
e Xour + 28]
E « [

R Vss
b P3,/ALE « [31]
e -P3,/BHE «[&

> P2y/A6/Dy——(0D
«* P2,/A;/D;————(op
[38) = P2,/A15/0,—————D
[38] «» P2,/A0/D,—————— 0D
“ P2/ Ase/Dy———— 60
[36] «» P2;/A;,/Ds—————(0p
3] +» P24/A20/Dg ————0p>
3 «» P2,/Aza/D; ~—— 52>

133 = P3,/R/W

o

Outilne 64P4B

* [ Connect to ceramic oscillation cjrcuit.
D : same functions as M5M27C256K.

Fig. 1 Pin connection in EPROM programming mode

MITSUBISHI
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FUNCTION IN EPROM MODE
Reading

Table 2 1/0 signal In each mode

To read the PROM, set the CE and OE pins to a “L” level. Mods 2| TE | OE | Ve | Voo | Datavo

Input the address of the data (Aq~A,4) to be read and the Read-out Vio Vi 5V | 5v Output

data will be output to the 1/0 pins Dy~ D;. The data /0 Output Viu Vin 5V 5V Floating

pins will be flcating when either the CE or OE pins are in Disable Vin X 5v 5v Floating

the “H” state. Programming| Vu Vin [ 12.5vV | 6BV input
:’;“’;mm'"g Ve | vu [125v]| sv Output

erting Program Disable| Vi M 12.5v 6V Floating

To write to the PROM, set the OE pin to a “H” level. The  Note 1 AnXindicates elther Vi or Vi,

CPU will enter the program mode when Vpe is applied to

the Vep pin. The address to be written to is selected with

pins Ap~A,,, and the data to be written is input to pins D,

~D;. Set the CE pin to a “L" level to being writing.

FAST PROGRAMMING ALGORITHM

To program the M37701E2-XXXSP with fast programming

algorithm, first set Voo =06V, Vpp=12.5, and set the address

to “0". Apply a 1ms write pulse, check that the data can be

read, and if it cannot be read OK, repeat the procedure,

applying a 1ms write pulse and checking that the data can

be read until it can be read OK. Record the accumulated

number of pulse applied (N) before the data can be read

OK, and then write the data again, applying a further three

times this number of pulses (3XN ms).

When this series of write operations Is complete, increment

the address, and continue to repeat the procedure above

until the last address has been reached.

Finally, when all addresses have been written, read with

Vcc=Vpp=5V (OI’ Vcc=Vpp=5.25V).

Program operation

AC ELECTRICAL CHARACTERISTICS (Tg=2515C, Vc=6VH0. 25V, Vpp=12.510. 3V, unless otherwise noted)

Symbol Parameter Test conditions . L:::. Max. Unit
tas Address setup time 2 s
toes OE setup time 2 us
tos Data setup time 2 us
tam Address hold time 0 us
ton Data hold time . 2 us
tore Output enable to output float delay 0 130 ns
tves Vcc setup time 2 us
typs Vpp setup time 2 us
tepw CE inltial program pulse width 0.95 1 1.05 ms
topw CE over program pulse width 2.85 78.75 ms

[ toe Data valid from OE 150 ns
MITSUBISHI 3—37
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AC waveforms : ‘ :

PROGRAM . VERIFY
Vin Ta
ADDRESS X:
V, N
* tas ' . tan
jue—
Vin/Von Ia
DATA OUTPUT
DATA _<r DATA SET }——QL VALID
Vu/Vou tos o tore
p—
Vee
Vep 7'(“
Vee -!—-
Vee+1 7
Vee / |tves
Veo
- Vi ———— Z‘
Vi N loes -tgzl
trew '
Vin y
OE forw . /
VIL

Fast programming algorithm flow chart

(CADDR=FIRST LOCATION )

Voomb.0V
Vigm12. 5V

———w={_ PROGRAM ONE PULSE OF Ims )

@ YES

PROGRAM PULSE
OF 3Xms DURATION

*4. 755 VecmVpp5, 25V
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CAUTION: UNITS SHIPPED AS BLANKS
The programmable M37701E2SP and M37701E2ASP that
are shipped in blank are also provided. For the M37701E2SP
and M37701E2ASP, Mitsubishi Electric corp. does not per-
form PROM wrlte test and screening following the assem-
bly processes. To improve reliabllity after write, performing
write and test according to the flow below before use is re-
commended.

Writing with PROM writer

U

Screening {Note)

(Leave at 150°C for 40 hours)

Verify test with PROM writer
F————— LI -_————
| Function check in target device |
L e e e — J
Note

Since the screening temperature is higher than storage
temperature, never expose to 150°C exceeding 100 hours.

BASIC FUNCTION BLOCKS

Since these processors operate in exactly the same way as
the M37701M2-XXXSP, refer to the section on the
M37701M2-XXXSP.

ADDRESSING MODES

The M37701E2-XXXSP has 28 powerful addressing modes.
Refer to the Series MELPS 7700 addressing mode descrip-
tion for the detalils of each addressing mode.

MACHINE INSTRUCTION LIST

The M37701E2-XXXSP has 103 machine Instructions. Refer
to the Series MELPS 7700 machine instruction list for de-
talls.

DATA REQUIRED FOR PROM ORDERING

Please send the following data for writing to PROM .

(1) M37701E2-XXXSP writing to PROM order confirmation
form

(2) Mark specification form for 64P4B

{3) ROM data (EPROM 3sets)

MITSUBISHI
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ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Conditions Ratings Unit
[ Voo [ Supply voltage . —0.3~7 v
| AVge | Analog supply voltage —0.3~7 v
| v, | nput voliage RESET, CNVss, BYTE 0.3~12 v
| Tinput voitage PO~P0;, P1g~P17, P2g~P2y, Pay~P3y, ‘

v, Pdg~Pdy, Pd;, P5g—~P5;, P6,~PBy, ) —0.3~Vg+0. 3 v

P7o~P72, P7;, P8g~P8y, P8s, P8y, Vaer, Xin
Output voltage POy~ P0;, P1o~P1;, P2~ P2;, P3y~F3,,

Vo P4o~P4y, P4;, PSo~PS;, P62~ Py, —0.3~Vcc+0.3 v
P7o~PT2, P77, PBo~PBs, PBs, P8y, Xour, E

Pd Power dissipation . Ta=25TC ' 1000 mw

Topr Operating temperature ) —10~70 T

Tstg Storage temperature . —40~125 T

Note 1. Input voltage for CNVss and BYTE pins is 13V in writing to PROM.

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

Limits
Symbol Parameter vy ™. Max. Unit
Vc: )-—’St;aply votage ' 4.75 5.0 5.25 \
*AVCC Analog supply voltage Veo v
"Ves | Supply voltage 0 v
AVsgs Analog su;;(md@; T 0 Y
| T High-level input voltage PGo~PO0;, Pag~P3,, Pag~P4z, P4y,
PSo~P5;, P6,~ P65, PTg~PT3, PTs,
Vi P2~P8:, PB:, P8:Xm.°R—ES—EzT, 0.8Vee Vee v
CNVss, BYTE
7V.H High-level input vollage P1g~P1;, P2o~P2; 0. BVoe Veo v

(in singie-chip mode)

High-ieve! input voltage P1g~P1;, P2;~P2;
Vin i (in memory expansion mode and |0. 5Vce Vec v
[ microprocessor mode)

’ Low-level input voltage POy~ PO0;, P3g~P3,, Pdg~Pda, Pdy,
| P5y~P5;, P6,~PBs, PTo~PTa, PTy,

— L 2V,
Vi P8g~ P8y, PBs, P87, Xin, RESET, 0 0.2Vcc| V
CNvss, BYTE
- i P19~P1;, P2g~P2
Vi Low-level input voltage P1o~P1;, P2 7 0 0. 2Veo v

(in single-chip mode}
Low-level input voltage P1o~P1;, P2,~P2;
Vi (in memory expansion mode and 0 0.16Vec v
microprocessor mode)

High-leve! peak output }:urren( P00~P07,7;’10~P17, P2o~P2;,

lon(peak; P3o~P3z, Pdg~Pay, Py, —10 mA
PS5~ P5;, P6;~PBs, PTg~PT7y,
P77, PBy~P8;, PBy, P8y
High-tevel average output currenl POg~PQ;, P1g~P1;, P2g~P2;,
lontavg) P3g~P3,, Pdg~ P4y, Pdy, _s mA

PSq~PS;, P62~ P65, PTg~P7,,
P77, PBo~PB8s, P8y, P8y

I Low-level peak output current PUo~P0;7, P1o~P1;, P2y~P2;,
lou(peak) P39~P3;, Pdy~P4,, P4y, 10
P5~P5;, P62~ P6g, PTg~PT7s,
| L P77, P8y~PB,, P8y, P8;

i Low-level average output currenl POp~P07, P1g~P1;, P2¢g~P2;,
loLcavg) P3g~P3z, P4y~ P4y, Py,
P5y~P5;, P6;~P8s, P7g~PT,,
P7;, P8y~ P8y, P8g, PB;

U O .
( f External clock frequency input MQ!EE-XXXSP 8 MHz
) aueney Pl 137701 E2AXXXSP 16
Note 1. Average output current is the average value of al0Oms interval.
2. The sum of o, (peak; for ports PO, P1, P2, P3 and P8 must be B0mA or less,

the sum of loncpeak) for ports PO, P1, P2, P3 and P8 must ba 80mA or less,

the sum of Io (peak; for ports P4, P5, P6 and P7 must be B0mA or less, and

the sum of lonpeak) for ports P4, P5, P6 and P7 must be 80mA or less.
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MITSUBISHI MICROCOMPUTERS

M37701E2-XXXSP M37701E2AXXXSP

PROM VERSION of M37701M2-XXXSP,M37701M2AXXXSP

M37701E2-XXXSP ‘
ELECTRICAL CHARACTERISTICS (Voc=5V, Vss=0V, Ta=25C, 1(Xi}=BMHz, uniess otherwise noted)
Limits
Symbol Parameter Test conditions Unit
Min. Typ. Max.
High-level output voltage POy~ P07, P1o~P1;, P2~P2;,
P3o, P31, Pdg~P4,, P4y,
lon=—10mA
Vou PSy~PSr, PEy~PBs, PTo~PT,, | ' 3 v
P7;. PBo~P8,, P8y, P87
Vou High-ievel output voltage PO,~P0;, P1,~P1y, P2o~P2,, fonm— 4002 A 47 v
P3a. P34
v High-tevel output voltage P3 lon=10mA 3.1 v
=1 L]
oH an-leve 98 T lon=—400uA 4.8
V. High-level output voitage E low=—10mA 3.4 \Y
o g put vohag low=—4001 A 4.8
Low-level output voltage PO;~P0;, P1;~P1;, P2o~P2;,
P3g, P3y, P4g~P4;, P4y,
loy ==
Voo PSy~P5;, Pog~P8s, PTo~PTs, oL =10mA 2 v
P77, P8y~P8,, P8y, P8y
Voo Low-level output voitage POs~P0;, P1g~P1;, P2o~P2;, lo=2mA 0.45 v
P3q, P3
v Low-level output voltage P3 or=10mA 1.9 v
- Vi
ot el output voltage P3; lou=2mA 0.43
Vv Low-level output voitage E loy =10mA 1.6 \
o ol aulp oo lo =2mA 0.4
VeV Hysteresis HOLD, RDY, TAGw~TA3, T8O, 0.4 1
T+ 1NTg~INT;, AD7ng. CT5y, CLK; .
Vr4+—Vy- | Hysteresis RESET 0.2 0.5 v
Vr4+—Vy¢- | Hysteresis Xin 0.1 0.3 \4
High-level input current POy~P0;, P15~Pt;, P2y~P2,;,
P3g~P3z, Pdg~P4y, P4y,
V=5V A
T PSo~PSr, PB,~Pes, PT~PTs, | s
P77, PBa~ P8y, P8y, P87,
Xn. RESET, CNVgs, BYTE
Low-level Input cutrent PO~P0;, P1;~P1;, P2~P2,,
P3g~P32, P4o~Pdy, P4y, _
e P5~P5;, P6,~P6s, PTo~PT5, Vi=tv S| ouA
P77, PBy~P8,, P8y, P8y,
X RESET, CNVgs, BYTE .
Vaam RAM hold voltage When clock Is stopped. 2 v
(X ) =8MHz2,
In single-chip mode | square waveform 6 12 mA
output only pin is Ta=25TC when clock
nt
lee Power supply curre open and other pine | s stopped. ! A
are Vag during reset. | v, =70 when clock “
10
Is stopped.
A-D CONVERTER CHARACTERISTICS (Vcc=5V, Vgg=0V, Tgm25T, (X, )=8MHz, unless otherwise noted)
Test conditi timts Unit
Symbol Parameter est conditions i, e, Vax.
— Resolution Veer=Vec : 8 Bits
— Absolute accuracy Vrer=Vec +3 LSB
Rianoer | Ladder resistance Vaer=Vcc 2 10 ki
tcony Conversion time 28.5 8
VRer Aeference voitage 2 Voo \"
Via Analog input voltage 4] Veer \4
MITSUBISHI 3—a1
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MITSUBISHI MICROCOMPUTERS

M37701E2-XXXSP,M37701E2AXXXSP

PROM VERSION of M37701M2-XXXSP,M37701M2AXXXSP

TIMING REQUIREMENTS (vec=5vt 5%, Vas=0V, Ta=25C, (X,n)=8MHz, unless otherwise noted)
External clock input

Limits
Symbol Parameter Test conditions i, Tve. Max. Unit
tc External clock input cycle time 125 ns
twin )_ External clock input high-level pulse width 50 ns
twiv) Externat clock input low-level puise width 50 ns
tr External clock rise time 20 ns
tt External clock fall ime 20 ns
Single-chip mode
Limits
Symbol Parameter Test conditions - Unit
o . Min. Typ. Max,
tsu(poo—e) | Port POT"—NII ‘s;t:p—tlme T 200 ns
tsu(pio—g) | Port P1input setup time 7 200 ns
tsucpzo—g) | Port P2 input setup time 200 ns
tsutpao_e) | Port P3 input setup time - 200 ns
tsulpap—e) | Port P4 input :;E tme 200 ns
tsupsp_g) | POt P5input setuptime o 200 ns
teutpap—e) | Port P6 input setup time ) I 200 ns
tguipro_e) | Port P7 input setup time T 200 ns
| tsutpan—e) | Port P8 input setup time 200 ns
thie—pooy | Port PO input hold time 0 ne
thie—p1D) T’on—ﬁ{;[;ut hotd time ) 0 ns
th(e—p20) POI’I’;"Z- ;apul hl-)gl—l};\e ) i ) [4] ns
thee—rgor | Port P3Inputhold time B T ns
| te—paoy | Port P4 input hold time o | ns
thie_rso) | Port P5 input hold time - 0 ns
thie—pep) _| POt PG Input hold time o | ns
thie_pros | POt P7 input hold ime o ns
th(e_rso) | Port P8 input hold time 0 ne
Memory expansion mode and microprocessor mode
Limits
Symbol Parameter Test conditions Unit
Min. Typ. Max.
tsu(P1o—E) Port P1 input setup time 60 ne
tgu(peo—_g) Port P2 input setup time ] 60 ns
tgu(rov—9,) | ADY input setup time 70 ns
thie—,1D) Port P1 input hold time I 0 ns
th(e—p20) Port P2 input hold time 0 ns
thi¢ 1—rov) RDY input hold time 0 ns




MITSUBISHI MICROCOMPUTERS

M37701E2-XXXSP,M37701E2AXXXSP

PROM VERSION of M37701M2-XXXSP,M37701M2AXXXSP

Timer A input (Countinput in event counter mode)

Limits
Symbol Parameter Test conditions Unit
Min. Typ. Max
tcira) TAlw input cycle time 250 ns
twiTar) TAiin input high-level pulse width 126 ns
tw(TAL) TAhy input low-level pulse width 125 ns
Timer A input (Gating input in timer mode)
Limits
Symbot Parameter Test conditions Unit
Min. Typ. Max.
tota) TAlw input cycle time 1000 ns
twitam) TAiw input high-level pulse width 500 ns
twiraL) TAi Input low-lavel pulse width 500 ns
Timer A input (External trigger Input in one-shot pulse mode)
Limits
Symbol Parameter Test condltions ——— Unit
Min. Typ. Max
to(Ta) TAiw input cycle time 500 ns
tw(TAH) TAi input high-tevel pulse width 250 ns
tw(TaL) TAiw input low-level pulse width 250 ns
Timer A input (External trigger input in pulse width modulation mode)
Limits
Symbol Parameter Test conditions Unit
Min, Typ. Max.
twiTaH) TAiw Input high-level pulse width 250 ns
twiTaL) TAin Input low-level pulse width 250 ns
Timer A input (Up-down input in event counter mode)
i Limits
Symbot Parameter Test conditions Unit
Min. Typ. Max.
teium TAloyr input cycle time 1000 ns
tw(upH) TAioyr input high-level pulse width 500 ns
tw(urL) TAiour input low-level pulse width 500 ns
)‘nmumsm 343
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M37701E2-XXXSP,M37701E2AXXXSP

PROM VERSION of M37701M2-XXXSP,M37701M2AXXXSP

Timer B Input (Count input in event counter mode)

Limits
Symbol Parameter Test conditions Unit
. I . R o Min. Typ. Max.
tere) T8I input cycle time - 500 ne
twirer) | TBin input high-level pulse width o 250 ns
twitew) TBi input low-level pulse width 250 ns
Timer B Input (Pulse period measurement mode)
. Limits
Symbol Parameter Test diti Unit
[ S — - . Min. Typ- Max.
tocre) TBiw input cycle time 1000 ns
| oy F A e —
twireH) TBin Input high-level pulsgwidih o R o 500 ns
twiraL) TBin input low-level pulse width 500 ns
Timer B input (Puise width measurement mode)
Limits
Symbol Parameter Teat conditions Unit
S A e _ Min. Typ. Max.
toam TBiw input cycle time e 1000 ns
’1\1(75.4;* TBi input high-ievel pulse width o 500 . ns
twiteL) TBi input low-level pulse width 500 ns
A-D trigger input
Limits
Symbol Parameter Tes! conditions Unit
S - - i Min. Typ. Max.
TTC(AD) | ADrgg input cycle time (minimum allowable trigger) 2000 ns
) adlapubial A ° TTUOIn STvEEE e
twiaoL) ADrng input low-level pulse width 250 ns

Serial I/0
Symbol Parameter Test conditions Limits Unit
Min. Typ. Max.
| toier | CLKI input cycte time o 500 ns
twickH) CLKI input high-level pulse width 250 ne
twickL) CLKi input low-leve! pulse width 250 ns
tdic—a) TxDi output delay time T 150 ns
thic—g) TxD hold time - 30 ns
tsuto—c) | RxDiinput setup time W: T 60 ns
thie—p RxDI Input hold time - ) ) ns
External interrupt INTI input
" Limits
Symbot Parameter Test conditions Unit
7 Min. Typ. Max.
twonr | INTIinput high-lavel pulse width T =R n
gﬂt;,( ;) B ~>ﬁ input low-level pulse width T T T 250 ns

3—44 MITSUBISHI
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M37701E2-XXXSP,M37701E2AXXXSP

PROM VERSION of M37701M2-XXXSP ,M37701M2AXXXSP

SWITCHING CHARACTERISTICS (Voc=5Vt 5%, Vsg=0V, Ta=25%C, (X ) =8MHz, unless otherwise noted)
Single-chip mode

Symbol Parameter Test conditions Limits Unit
Min. Typ. Max.
td(e—poQ) Port PO data output detay time 200 ns
td(e—P10) Port P1 data output deiay time 200 ns
td(e—p2a) Port P2 data output delay time ‘200 ns
td(e—Paq) Port P3 data output delay time 200 ns
td(e—Paa) Port P4 data output delay time Figure 2 200 ns
td(e—-Psq) Port P5 data output delay time ' 200 ns
td(e—peq) Port P6 data output delay time 200 ‘ns
td(e—r70Q) Port P7 data output delay time 200 ns
td(e—P8Q) Port P8 data output delay time 200 ns
Memory expansion mode and microprocessor mode (when wait bit = *17)
Limits
Symbol Parameter Test conditions - Unit
Min. Typ. Max.
td(Poa—g) Port PO address output delay time 100 ns
td(e—P10) Port P1 data output delay time (BYTE="L") 120 ns
tpxz(e—p12) | Port Pt floating start delay time (BYTE="L") 40 ns
td(p1a—g) Port P1 address output delay time 100 ns
td(g—pr2a) Port P2 data output delay time 120 ns
texz(e—p2z) | Port P2 floating start delay time 40 ns
td(P2A—E) Port P2 address output delay time 100 ns
tdiaLe—E) ALE output delay time 4 ns
twiaLe) ALE pulse width 100 ns
td(BHE—E) BHE output delay time 100 ns
tdrw_g) | R/W output delay time 100 ns
Figure 2

tde—s1) ¢ output delay time [ 30 ns
th(e—roA) Port PO address hold time 50 ns
thiaLe—p1a) | Port P1 address hoid time {BYTE="L") 9 ns
thie—-r1a) Port P1 data hold time (BYTE="L") 50 ns
tpzx(E—p1z) | Port P1 floating release delay time (BYTE="L") 50 ns
thie—p1A) Port P1 address hold time (BYTE=“H") 50 ns
thiaLe—pza) | Port P2 address hold time 9 ns
thie—pza) | Port P2 data hold time 50 ns
tezx(e—p2z) | Port P2 fioating release delay time 50 ns
th(e_ame) | BHE hold time 20 ns
thie—_r/w) R/W hold time 20 ns
twi(eL) E pulse width 220 ns

x MITSUBISHI 3—45
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M37701E2.XXXSP,M37701E2AXXXSP

PROM VERSION of M37701M2-XXXSP,M37701M2AXXXSP

Memory expansion mode and microprocessor mode (when wait bit = “0", and external yarsals d)
Limits
Pa it Teost it it
Symbol rameter o3t conditions n ™. — Un
tl{Poa—eg) Port PO address output delay time 350 ns
td(e—P1Q) Port P1 data output delay time (BYTE="L") 120 ne
texz(E—p1z) | Port P1 flosting start delay time (BYTE="L") 40 s
tdipia—e) Port P1 address output delay time 350 ns
td(e—pr2q) Port P2 data output delay time 120 ns
texzie—p2z) | Port P2 floating start delay time 40 ns
td(p2a—¢) Port P2 address output delay time > 350 ne
tdcae—g) ALE output delay time 3 oy
twiaLe) ALE puise width 350 -
td(enE—E) BHE output delay time 350 .
w i
tdirw—E) R/W output delay time Figure 2 350 ns
tde—e 1) ¢, output delay time 0 = -
th(e—roa) Port PO address hold time 50 ns
thiate—pia) | Port P1 address hold time (BYTE="L") s 9 ns
thie—r1a) Port P1 data hold time (BYTE="L") 50 ns
tpzxie_p1z) | Port Pt floating releass delay time (BYTE="L") 50 ns
the—pia) | Port P1 address hold time (BYTE="H") 50 ns
thiaLe—p2a) | Port P2 address hold time 9 s
th(e—p2a) | Port P2 data hold time %0 .
tezx(e—p2z) | Port P2 fioating reisase delay time 50 ne
th(e_ane) | BHE hold time 2 -
thee—mw) A/W hold time 20 -
twier) E pulse width 470 ns
PO
O
P1
P2
100pF
P3 °
P4
PS5
P8
(.4
P8
[
E
Fig. 2 Testing circuit for ports PO~P8, ¢,
346 Ammum
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M37701E2-XXXSP,M37701E2AXXXSP

PROM VERSION of M37701M2-XXXSP,M37701M2AXXXSP

M37701E2AXXXSP :
ELECTRICAL CHARACTERISTICS (Vcc=5V., Vggm=0V, Ta=25T, f(Xy)=16MHz, uniess otherwise noted)
mbol * Pacameter Test condHt Limlts Unit
Syl ramete ‘est conditions vy v, ax nl
High-level output voitage POy~PO;, P1p~P1;, P2o~F2;,
P3g. P3y, Pég~ P4z, P4;,
" low™—10mA 3 v
om PSy~PS;, P~P6y, PTo~PTy, [
P77, PBo~PBy, P8y, P8,
High-level cutput voltage POy~P0;, P1p~P1;, P2~P2;,
v Iow=—400uA 4.7 v
OH P3g, P3, IOH (ad
v High-leve! output voltage P3, low=—10mA 3.1 v
-| vt
oH ah-tevel oufput vollage low=—4002A 4.8
v High-tevel autput vottage E loy=—10mA 3.4 v
oH Gh-tevel outpu Ton=— 4004 A 4.8
Low-level output votage POy~POy, P1o~P1;, P2o~P2;,
P30, P31, P4g~P4y, P4y, \
Vv lo.=10mA 2 v
oL PSo~PSy, PBy~PBs, PTo~PT;, |
P77, PBo~P8s, P8y, P8
Low-tevel output voltage POg~P0;, P1g~P17, P2o~P2;,
v, lou=2mA 0.45 v
oL m P3| oL
v Low-tevel output voitage P3, for = 10mA 1.9 v
oL ow- P ¥ toL=2mA 0.43
V, Low-level output vol E lou=10mA 1.6 v
oL put voltage lou=2mA 0.4
Veemy,_ | Hystoresis HOLD, RDY, TAOw~TA3, TBOw, 0.4 1
i iNTy~INT;, ADrag, CTSs. CLKa .
Vr+—Vy— | Hysteresis RESET 0.2 0.5 v
Vy+—Vi— | Hysteresis Xy 0.1 0.3 \'
High-level input current PO~ P07, P1o~P1;, P2o~P2y,
P3g~P3,, Pdg~P4,, Py,
i V=5V 5 A
W PBo~PS;, P~ Pes, PTo~PT,, ' “
P77, PBy~PBy, P8y, P8y,
X RESET, CNVgs, BYTE
Low-level input current POg~P0;, P1g~P1;, P20~P2;,
P3g~P3;, P4g~P4,, P4;, _
- Py~PSy, POl PTe~PT, | O S| omA
P77, PBo~ P8y, P8, P87,
X, RESET, CNVyg, BYTE
Vaam RAM hold voitage When clock Is stopped. 2 v
1 X0) =16MHz,
In single-chip mode | square waveform 12 2 mA
output only pin is Ta=25T when clock
) Power su current
ce pply open and other pins | s stopped. ! A
are Vay during reset. | 7..a70C when clock “
10
Is stopped.
A-D CONVERTER CHARACTERISTICS (Vcc=5V, Vag=0V, Tg=25T, 1{X;n)=16MHz, uniess otherwise noted)
Symbol Parameter Teat conditions Limits Unit
Min. Typ. Max.
— Resolution , Vagr=Vec 8 Bits
- Absolute accuracy Vrgr=Vcc +3 LSB
Ruaooer | Ladder resistance Vrer™=Vce 2 10 k)
tconv Conversion time 14.25 Hs
Vaee Reterence voltage 2 Vee \4
Via Analog Input voltage 0 Vrer \4
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TIMING REQUIREMENTS (Voc=5V+5%, Ves=0V, Tam25C, (X, )=16MHz, unless otherwise noted)
External clock input

Symbol Parameter Test conditions Limite Unht
Min. Typ. Max.
tc External clock input cycle time 62 ns
) twir) External clock input high-leve! pulse width 25 ns
Jw(g) External clock input low-leve! ;;ulse width B 25 B ns
ty External clock rise time 10 ns
—t; External clock fall time 10 ne
Single-chip mode
Limits
Symbol Parameter Test conditions i, Tve. Max. Unit
tsu(rpoo—e) | Port PO input setup time 100 ns
tsupio—e) | Port P1 input setup time 100 ns
tsucpzo--g) | Port P2 input setup time o 100 ns
tsu(pap—g) | Port P3 input setup time L 100 ns
tsu(pap—g) | Port P4 input setup time ) . 100 ns
tsucpso—e) | Port P5 input setup time o _ 100 ns
tsu(pep-€) | Port P6 input setup time 100 ns
tsupro—e) | Port P7 input setup time ) 100 ns
tsyesp—e) | Port P8 input setup time 100 ns
th(e—rob) Port PO input hold time 0 ns
__th(E_p,D) Port P1 input hold time 0 ns
thie—p20) Port P2 input hold time 0 ns
th(E—_Pan) Port P3 input hold time 0 ns
th(e—pan) Port P4 input hold time 0 ns
I th(e—psD) Port P§ jnputhold time . 0 ns
th(e—ren) Port P6 input hold time 0 ns
thie—rros | Port P7 input hold time 0 ns
thie_rany | Port P8 Input hold time 0 ns
Memory expansion mode and microprocessor mode
Limits
Symbot Parameter Test conditions — Unit
Min. Typ. Max.
tau(PiD—E) Port P1 input setup time o 45 ns
tsu(r20—E) Port P2 input setup time 45 ns
tau(roy—¢1)| RDY input setup time 60 ns
th(e—e1D) Port Pt Input hold time 0 ns
thie—p2D) Port P2 Input hold time 0 ns
this1—mpy) | RDY Input hold time 0 ns

X



MITSUBISHI MICROCOMPUTERS

M37701E2-XXXSP,M37701E2AXXXSP

PROM VERSION of M37701M2-XXXSP,M37701M2AXXXSP

Timer A input (Count input in event counter mode)

Limits
Symbol Parameter Test conditions Unit
Min. Typ. Max.
toiTa) TAiw input cycle time 125 ns
twi(Tan) TAiw Input high-level pulse width 62 ns
twirTaL) TAin input low-tevel pulse width 62 ns
Timer A lnput (Gating input In timer mode)
Limlts
Symbol Parameter Test conditions Unit
Min. Typ. Max.
teira) TAi input cycie time 500 ns
twiram) TAiw input high-level pulse width 250 ns
tw(TAL) TAky input low-level pulse width 250 ns
Timer A |nput (External trigger input in one-shot puise mode)
Limits
Symbol Parameter Test conditions Unit
Min. Typ. Max.
tecra TAii input cycle time 250 -
twitan) TAln input high-level pulse width 128 ns
twiTaL) TAiw input low-level pulse width 125 ns
Timer A Input (External trigger input in pulse width modulation mode)
Limita
Symbol Parameter Test conditions Unit
Min. Typ. Max.
twiTAH) TAhy input high-level pulse width 125 ns
twiTaL) TAiy input low-level puise width 125 ns
Timer A Il‘lput {Up-down Input in event counter mode)
Limits
Symbol Parameter Test conditions . Unit
Min. Typ. Max.
te(um) TAioyy input cycie time 500 ns
twiurH) TAigyr input high-level pulse width 250 ns
twiupL) TAiour input low:level pulse width 250 ns
*\ MITSUBISHI 3—19
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M37701E2-XXXSP,M37701E2AXXXSP

PROM VERSION of M37701M2-XXXSP,M37701M2AXXXSP

Timer B Input (Cont input in event counter mode)

Limits
Symbol Parameter Test conditions Unit
] o Min, Typ. Max.
| tc(rey | TBiw input cycle time 250 ns
twiTeH) TBiw input high-leve! pulse width 125 ns
tw(TBL) TBi Input fow-tevel pulse width 125 ne
Timer B Input (Pulse period measurement mode)
Limits
Symbol Parameter Test conditions Unit
Min. Typ. Max.
tc(ra) TBiw input cycle time 500 ns
twiten) TBiw input high-level pulse width 250 ns
twiver) TBi input low-level pulse width 250 ns
Timer B input {Pulse width measurement mode)
Limita
Symbol Parameter Test conditions Unit
o o Min. Typ. Max.
to(re) TBi\ input cycle time 500 ns
twiter) TBiw input high-level pulse width 250 ne
twi(TBL) TBijy input low-level pulse width 250 ns
A-D trigger input
P t Test diti Limita Unit
st condltions
Symbol arameter i, Tvp. Max.
[ ADrna input cycle time (minimum aliowable trigger) 1000 ns
[ ADrra Input low-tevel pulse width 125 ns
Serial /O
Limits
Symbol Parameter Test conditions Unit
Min. Typ. Max.
teiew) CLKI input cycle time 250 ns
twickH) CLKI input high-level pulse width 125 ns
twickL) CLKi input low-level pulse width 125 ns
tdic—a TxDi output delay time 90 ns
thic—a) TxDi hold time 30 ns
tsuto—c) AxDI input setup time 30 ns
thic—p) AXDI input hotd time 90 ns
External interrupt INTi input
Symbol P t Test conditi Limits Unit
arameter ons
ym Min. Typ. Max.
tw(inm) INT input high-level pulse width 250 ns
tw(ing) INT{ input low-level pulse width 250 ns

350 * MITSUBISHI
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M37701E2-XXXSP,M37701E2AXXXSP

PROM VERSION of M37701M2-XXXSP,M37701M2AXXXSP

SWITCHING CHARACTERISTICS (Vcc=5V£5%. Vss=0V, Tam25T, #{ Xy )=16MHz, unless otherwise noted)
Single-chip mode

Limits
Symbol Parameter Test conditions’ Unit
Min. Typ. Max.
td(e—roq) Port PO data output delay time 100 ns
td(e—P1Q) Port P1 data output delay time 100 ns
td(e—e2q) Port P2 data output delay time 100 ns
td(e—p3q) Port P3 data output delay time 100 ns
td(e—paq) Port P4 data output delay time Figure 2 100 ns
td(e—psQ) Port PS data output delay time 100 ns
td(e—pPeq) Port P6 data output delay time 100 ns
td(e—e7Q) Port P7 data output delay time 100 ns
td(e—-peq) Port P8 data output delay time 100 ns
Memory expansion mode and microprocessor mode (when walt bit=1")
Limits
Symbol Parameter Test condltions Unit
Min. Typ. Max.
td(poa—g) Port PO addreas output delay time 30 ns
tdie—pP1a) Port P1 data output delay time (BYTE="“L") 80 ns
tpxz(e-—p1z) | Port P1 ficating start delay time (BYTE="(") 40 ns
tdP1a—e) Port P1 address output delay time 30 ns
tde—p2a) Port P2 data output delay time 80 ns
texz(E—p2z) | Port P2 floating start delay time 40 ns
td(p2a—e) Port P2 address output delay time 30 ne
td(ALE—E) ALE output delay time 4 ns
twiaLE) ALE puise width 40 ns
td(eme—e) | BHE output delay time 30 ns
tdinw—g) | R/W output delay time 30 e
Figure 2
tdie—ev) ¢, output delay time 0 20 ne
th(e—proa) Port PO address hold time 25 ns
thiaLe—pia) | Port P1 address hold time (BYTE="L") 9 ns
thie—e1a) Port P1 data hold time (BYTE="L") 25 ns
tpzx(e—p1z) | Port Pt Hoating release delay time (BYTE="L") 25 ns
th(E—P1A) Port P1 address hold time (BYTE="H") 25 ns
th(aLe—p2a) | Port P2 address hold time 9 ns
thie—p2q) Port P2 data hold time 25 ns
tpzx(e—p2z) | Port P2 floating retease delay time 25 ns
thie—ene) | BHE hold time 20 na
thie—_rw) | R/W hoid time 20 ns
twier) E pulse width 95 ns
MITSUBISHI 3—51
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Memory expansion mode and microprocessor mode (when wait bit = “0*, and external memory srea s sccessed)

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

td(poa—e) Port PO address cutput delay (In'!e 155 ns
tde_P1a) Port P1 data output delay time (BYTE="L") 80 ns
texz(e_p1z) | Port P1 floating stant delay time (BYTE="L") 40 ns
td(p1a—g) Port P1 address output delay tirm‘e o 155 ] ns
td(e—r2q) Port P2 data output delay time 80 ns
texz(e—p2z) | Port P2 floating start delay time 40 ns
td(pza_E) Port P2 address output delay time 155 ne'
tdiaLe—e) ALE out;uaolay time 4 - B 4 ns
twiaLE) ALE pulse width - - " 165 ns
tdieme—e) | BHE output delay time B B 156 ns
td(arw—e) R/W output delay time Figure 2 156 ne
tdie—p1) @, output delay time 0 20 ns
th(e—poa) Port PO address hold time 25 ns
theare—pia) | Port P address hold time (BYTE="L") 9  ne-s
thie—p1a) Port P1 data hold time (BYTE="L") 25 ns
tezx(e—py1z) | Port P1 ficating release delay lirr_@__( BYTE="L") 25 ns
th(e—p1A) Port P1 address hold time (BYTE="H") 25 ns
thaLe—rzas | Port P2 address hold time ] 9 ne
thie_p2q) | Port P2 data hold time - 25 ne
tpzx(e—~pP2z) | Port P2 floating release delay tin]grr . o 25 ns
thie—ene) BHE hold time o 20 ns
thie—rm) | RAW hold time - 20 ne
twiew) E pulse width 220 ns
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TIMING DIAGRAM
Single-chlp mode
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Memory expansion mode and microprocessor mode |When wait bit="1"}
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Test conditions
“Vec=5VE5s%
* Output timing voltage : Vo =0. 8V, Vou=2. 0V
« Ports P1,P2 input D Vie=0. 8V, V=2, 5V
* Port P4, input D ViL=1.0V, V,,=4, 0V

MITSUBISHI 355
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Memory expansion mode and microprocessor mode(when wait bit="0", and external memory area is accessed)
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Test condlitions
*Vec=5V+5%

+ Output timing voltage | Vo, =0. 8V, Vou=2.0V
V=0, 8V, Vjy=2.5V

V=1, 0V, V=4, 0V

« Ports P1,P2 input
« Port P4, input
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