ELECTRICAL CHARACTERISTICS

15.1 Absolute maximum ratings

This chapter describes electrical characteristics of the M37702M2BXXXFP and M37702M2AXXXFP.

For the low voltage version, refer to section “18.4 Electrical characteristics.”

The 7703 Group’s available pins varies from that of the 7702 Group. Refer to “Chapter 20. 7703 GROUP.”
For the latest data, inquire of addresses described last (=“CONTACT ADDRESSES FOR FURTHER
INFORMATION”).

In a part of the standard indicated in this chapter, there are the limits depending on each microcomputer
product or used external clock input frequency. Distinguish it described below.

sLimits depending on each microcomputer

{(Example) M37702M2BXXXFP
. When this sign is ‘A, refer to the column of "16 MHz.”
———When this sign is ‘B,’ refer to the column of "25 MHz.”

| imits depending on used external clock input frequency
The calculation formula is described in the table. When the microcomputer is 16 MHz version, the limits
is the value in the case of f(Xn) = 16 MHz. When the microcomputer is 25 MHz version, the limits is the
value in the case of f(Xin) = 25 MHz.

15.1 Absolute maximum ratings

Absolute maximum ratings

Symbol Parameter Conditions Ratings Unit
Veo Power source voltage : -0.3t07 Vv
AVce Analog power source voltage -0.3tc7 Vv
Vi Input voltage RESET, CNVss, BYTE —0.3 to 12 \'
Vi Input voltage PQo—P07, P1o—P17, P20—P27, ’

P30~P3s, P40—P47, P5.-P57,

P60—P67, P70-P77, PBo—P87, Vrer, —0.3 to Vcc+0.3 v

X
Vo Qutput voltage P0o—P07, P10—P17, P20-P27,
P30c—P3s, P40—P47, P50—F57, 0.3 to Vee+0.3 Y
P6o-P67, P7c—P77, P80—P87, Xour,
E
P4 Power dissipation Ta = 25 °C 300 (Note) mW
Topr Operating temperature -20 to 85 °C
Tsig Storage temperature —-40 to 150 °C

Note: In the 7703 Group, this value is 1000 mW.
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ELECTRICAL CHARACTERISTICS

15.2 Recommended operating conditions

15.2 Recommended operating conditions

Recommended operating conditions (Voc = 5 V+10%, Ta = —20 to 85 °C, unless otherwise noted)

Symbol Parameter Min. L_:_r;rl)ts Max.| Unit
Vee Power source voltage 4.5 5.0 5.5 \'2
AVec Analog power source voltage Vee \'
Vss Power source voltage 0 )
AVss Analog power source voltage 0 Vv

High-level input voltage P0o—P07, P30—P3s, P40—P47,
P50—P57, P60—P67, P70—P77,
Vin P80—P87, Xin, RESET, CNVss, 0.8Vee Vee v
BYTE
Vin High-level input voltage F.’10—.P1 7, Pz?—P27 0.8Voc Voo v
(in single-chip mode)
. . P1o—P17, P20—P27
Vi High-level input voltage {(in memory expansion mode and| 0.5Vcc Vee Vv
microprocessor mode)
Low-level input voltage P0c—PO07, P36—P3s, P40—P47,
P50—-P57, P6o—P67, P70—P77,
Vi P80—P87, X, RESET, CNVss, 0 0.2Veo |V
BYTE
Vi Low-level input voltage P.1 0—.P17, Pz?—P27 0 0oVes |V
(in single-chip mode)
Low-level input voltage P1o—P17, P2o—P27
Vi (in memory expansion mode and 0 0.16Vce v
microprocessor mode)
High-level peak output current  PQo—P07, P1o—P17, P20—P27,
ot (peak) P30—P3s, P40—P47, P50—P57, -10 mA
P60—P67, P70—-P77, P80—P87
High-level average output current P0s—P07, P1o-P17, P20—P27,
loH (avg) P30—P3s, P40—P47, P5c—P57, -5 | mA
P60—P67, P70—P77, P80—P87
Low-level peak output current  P0o—P07, P1c—P17, P2c—P2;,
lot (peak) P30—P3s, P4o—P4s, P50—P57, 10 mA
P60—P67;, P70—P77, P80—P87
Low-level average output current POo—P07, P10—P17, P20—P27,
low. (avg) P30—P3s, P40—P4s, P51+—P57, 5 mA
P60—P67, P70—P77, P8o—P8;
F(Xn) External clock input frequency |M37702M2BXXXFP 25 MHz
M37702M2AXXXFP 15
Notes 1: Average output current is the average value of a 100 ms interval.
2: The sum of low(peak) for ports PO, P1, P2, P3, and P8 must be 80 mA or less,
the sum of lon(peak) for ports PO, P1, P2, P3, and P8 must be 80 mA or less,
the sum of lo.(peak) for ports P4, P5, P6, and P7 must be 80 mA or less, and
the sum of lon(peak) for ports P4, P5, P6, and P7 must be 80 mA or less.
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ELECTRICAL CHARACTERISTICS

15.3 Electrical characteristics

15.3 Electrical characteristics

Electrical characteristics (Vcc=5V, Vss = 0 V, Ta = -20 {0 85 °C, unless otherwise noted)

. Limits .
Symbol Parameter Test conditions Min. | Typ. | Max. Unit
High-level output voltage  P0o—P07, P10-P17, P2e-P27,
P30, P3:, P33, P4o-P4s, L
Von PSo-P5r, P6o-P6r, PTo-PT;, 1= ~10 MA 3 v
P80-P87
High-level output voltage  P0o—P07, P1o—P17, P26-P2s, _
Vo P30, P3:. P3: lon=—400 LA 47 \'
Vor High-level output voltage P32 lon=—10 mA 3.1 v
lon=—400 £A 4.8
High-level output voltage E lon=—10 mA 3.4
Vo lon= —400 4A 48 v
Low-level output voltage  P0¢-P07, P10~P17, P26-P2s,
P30, P31, P33, P4o-P45, _
Vor P50-P53, P6r-P6r, PTo—P7s,| = 10 MA 2| v
P8o—P87
VoL Low-level output voltage ~ P0o—P07, P1o-P17, P20-P27, loL= 2 mA 045! Vv
P3o, P31, P3s
Vou Low-level output voltage - P32 lo.=10 mA 1.9 v
_ lor=2 mA 0.43
Vo Low-level output voltage E lo.= 10 mA 1.6 Y
loo.=2 mA 0.4
. HOLD, RDY, TAOn—TA4n, TBON-TB2m,
Vre=Vr Hysteresis . INT,, ADwms, G55, CTSy, CLKs, CLK: 04 v
Vr~V1- Hysteresis RESET 0.2 05| V
Vr.—V1 Hysteresis Xy 0.1 03, V
High-level input current  PQo—P07, P1e—P17, P20-P27,
P30-P3s, P4o~P47, P5e~P57, _
b PBo-P67, P7o-P7, P8oP7, | =0 ¥ 5| BA
Xiv, RESET, CNVss, BYTE
Low-level input current PQ0o—P07, P10-P17, P20-P27,
P30-P3s, P4o—P47, P5e-P57, _ N
he P6o-P:, PTo-PT, Pao-Per, | = 0 v 5| MA
Xiv, RESET, CNVss, BYTE ]
Vram | RAM hold voltage When clock is stopped. 2 v
lec Power source current In single-chip mOde, f(XiN) = 25 MHz 19 38 mA
output pins are |f{Xw) = 16 MHz 12 24
open, and the other [Ta = 25 °C when
pins are connected |clock is stopped 1) A
to Vss. Ta = 85 °C,when
clock is stopped 20| uA
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ELECTRICAL CHARACTERISTICS

15.4 A-D converter characteristics

15.4 A-D converter characteristics

A-D CONVERTER CHARACTERISTICS (Vcc = AVec = 5 Vi 10%, Vss = AVss = 0V, Ta = -20 to 85 °C, unless otherwise noted)

. i Limits )

Symboi Parameter _ Test conditions Min 1 Typ. IMax. Unit

— |Resolution Vrer = Veo ’ 8| Bits

— [Absolute accuracy ’ Vrer = Vec +3| LSB
Ruapcoen | Ladder resistance i Vrer = Voo 2 10| kQ

. . : f(Xm) = 25 MHz 9.12

tcowv | Conversion time f(Xn) = 16 MHAz 1405 Ls
VRer Reference voltage 2 Vee| V
Via Analog input voltage 0 Vrer| V
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ELECTRICAL CHARACTERISTICS

15.5 Internal peripheral devices
15.5 Internal peripheral devices

Timing requirements (Vcc = 5 V+10%, Vss = 0 V, Ta = -20 to 85 °C, uniess otherwise noted)

Timer A input (count input in event counter mode)

Limits
Symbol Parameter 16 MHz 25 MHz Unit
Min. | Max. | Min. | Max.
tora) TAin input cycle time 125 80 ns
twran) TAin input high-level pulse width 62 40 ns
tw(raL) TAiw input low-level pulse width 62 40 ns
Timer A input (gating input in timer mode)
Limits
Symbol Parameter Data formula 16 MHz 25 MHz Unit
Min. | Max. | Min. | Max.
te(ra) TAin input cycle time 8 X107 500 320 ns
f(Xi)
L . . 4 X10°
twrar) TAim input high-level pulse width ) 250 160 ns
- . 4 X108
twrAL) TAin input low-level pulse width ~Tom) 250 160 ns
Note: TAim input cycle time must be 4 cycles or more of count source,
TAiwn input high-level pulse width must be 2 cycles or more of count source,
TAin input low-level pulse width must be 2 cycles or more of count source.
Timer A input (external trigger input in one-shot pulse mode)
Limits
Symbol Parameter Data formula 16 MHz 25 MHz Unit
Min. | Max. | Min. | Max.
. , 4 X10°
toray TAiw input cycle time TN 250 160 ns
tw(TAH) TAiw input high-level pulse width 150 80 ns
tweraLy TAiw input low-level pulse width 150 80 ns
Timer A input (external trigger input in pulse width modulation mode)
Limits
Symbol Parameter 16 MHz 25 MHz Unit
Min. | Max. | Min. | Max.
twiram) TAIn input high-level pulse width 125 80 ns
tw(rAL) TAin input low-level pulse width 125 80 ns
Timer A input (up-down input in event counter mode)
Limits
Symbol Parameter 16 MHz 25 MHz Unit
Min. | Max. [ Min. | Max.
tequr) TAiout input cycle time 2500 2000 ns
tw(UPH) TAiour input high-level pulse width 1250 1000 ns
twiupyy TAiour input low-level pulse width 1250 1000 ns
tsuur-twy | TAlour input setup time 500 400 ns
- ther-ur) TAiour input hold time 500 400 ns
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ELECTRICAL CHARACTERISTICS

15.5 Internal peripheral devices

Timer A input (Two-phase pulse input in event counter mode)

Limits
Symbol ~Parameter 16 MHz 25 MHz Unit
Min. [ Max. | Min. | Max.
tery TAjm input cycle time 1000 800 ns
tsumap-taion | TAjin input setup time 250 200 ns
tsumajan-apy | TAjout input setup time 250 200 ns
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ELECTRICAL CHARACTERISTICS

15.5 Internal peripheral devices
L

Internal peripheral devices

@ Count input in event counter mode

@® Gating input in timer mode

® External trigger input in one-shot pulse mode

® External trigger input in pulse width modulation mode

te(ra)
tw(TAH)
. . L
TAin input / X; ¥ \
tw(TAL) o
@ Up-down input, count input in event counter mode
P teup)
tw(uPH)
TAiout input £ 3 2 \
(Up-down input) / \r 72 .
twiupPL)
TAiour input 4x‘
(Up-down input) %

TAin input \

{(When count by rising)

TAiN input s g
(When count by falling) / th(Tw-UP) tsuup-T) |\

@ Two-phase pulse input in event counter mode :
c(TA)

o . A X
TAjin input / N ;

tsu(TAjN-TAjouT) tsu(TAN-TAjout)

\ tsu(TAjour-TAiji) /_
b K

tsu(TAjour-TAjN)

T

D]
S
v

TAjout input

Test conditions
Vec =5V +10%
Input timing voltage ; ViL=1.0V,ViH=4.0V
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ELECTRICAL CHARACTERISTICS

15.5 Internal peripheral devices

Timer B input {count input in event counter mode)

Limits
Symbol Parameter 16 MHz 25 MHz Unit
Min. | Max. | Min. | Max.
tere) TBim input cycle time (one edge count) 125 80 ns
tw(reH) TBin input high-level pulse width (one edge count) 62 40 ns
twirel) TBin input low-level pulse width (one edge count) 62 40 ns
fe(re) TBin input cycle time (both edges count) 250 160 ns
twreh) TBim input high-level pulse width (both edges count) 125 80 ns
twreL) TBin input low-level pulse width (both edges count) 125 80 ns
Timer B input (pulse period measurement mode)
Limits
Symbol Parameter Data formula 16 MHz 25 MHz Unit
Min. | Max. | Min. | Max.
te(a) TBim input cycle time Bflel;)g 500 320 ns
twireH) TBim input high-level pulse width ﬂz(T»l?g 250 160 ns
L - 4X10°
tw(raLy TBim input low-leve! pulse width ——fm)— 250 160 ns
Note: TBin input cycle time must be 4 cycles or more of count source,
TBim input high-level pulse width must be 2 cycles or more of count source,
TBim input low-level pulse width must be 2 cycles or more of count source.
Timer B input (pulse width measurement mode)
Limits
Symbol Parameter Data formula 16 MHz 25 MHz Unit
Min. | Max. | Min. | Max.
o) TBin input cycle time if(%)pg- 500 320 ns
tw(rsH) TBin input high-level pulse width % 250 160 ns
tutey  [TBiw input low-leve! pulse width % 250 160 ns
Note: TBin input cycle time must be 4 cycles or more of count source,
TBiw input high-level pulse width must be 2 cycles or more of count source,
TBin input low-level pulse width must be 2 cycles or more of count source.
A-D trigger input
. Limits
Symbol Parameter 16 MHz 25 MHz Unit
. Min. | Max. { Min. | Max.
tean) ADrra input cycle time (minimum allowable trigger) 1000 1000 ns
twianL) ADtra input low-level pulse width ‘ 125 125 ns
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ELECTRICAL CHARACTERISTICS

15.5 Internal peripheral devices

L MR ]
Serial I/O
Limits
Symbol Parameter 16 MHz 25 MHz Unit
Min. | Max. | Min. | Max.
totcr) CLKi input cycle time 250 200 ns
twickH) CLKi input high-level pulse width 125 100 ns
twicky CLK input low-level pulse width 125 100 ns
taca) TxDi output delay time 90 80 ns
thic-q) TxDi hold time 0 0 ns
tsup-c) RxD: input setup time 30 30 ns
thic-0) RxDi input hold time 90 90 ns
External interrupt INT: input
Limits
Symbol Parameter 16 MHz 25 MHz Unit
Min. | Max. | Min. | Max.
twinmy INTi input high-level pulse width 250 250 ns
twon) INT) input low-level pulse width 250 250 ns
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ELECTRICAL CHARACTERISTICS

15.5 Internal peripheral devices
A

Internal peripheral devices

terB)

tw(TBH)

TBin input Vi N ! AN

tw(TBL)

1c(AD)

twiaby)

ot

ADrra input _\ ,/ | \‘ /

teicky

tw(CKH)

CLKi input / N ‘ J

twiCKL)

thc<)

g X
TxDi output >§ ’§<:

tac-Q)

tsu(0-C) th(c-D)

RxDi input X §<

twiny

INT input \ T F /
Tw(INH)

Test conditions

Nec=5V+£10%

*Input timing voltage : ViL=1.0V,Vii=4.0V
+Output timing voltage : VoL=0.8V, Vor=2.0V
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ELECTRICAL CHARACTERISTICS
15.6 Ready and Hold

15.6 Ready and Hold

Timing requirements (Vcc= 5 V+10%, Vss= 0 V, Ta = —20 to 85 °C, unless otherwise noted)

Limits
Symbol Parameter 16 MHz 25 MHz Unit
Min. | Max. | Min. | Max.
tsupov-gy | RDY input setup time 60 55 ns
tsuHoLp-¢) | HOLD input setup time 60 55 ns
ths-rDY) | RDY input hold time 0 0 ns
thia-ropy | HOLD input hold time 0 0 ns

Switching characteristics (Vcc= 5 V£10%, Vss= 0 V, Ta = —20 to 85 °C, unless otherwise noted)

Limits
Symbol Parameter 16 MHz 25 MHz Unit
Min. | Max. | Min. | Max.
tag-HON | HIDA output delay time 50 50 | ns

Note: For test conditions, refer to Figure 15.10.1.
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ELECTRICAL CHARACTERISTICS

15.6 Ready and Hold

@ Ready function
With no Wait
b VRNV NN
E output / \ /

ADY input , 4
tsu(RDY- d1) :
h( $ 1-RDY)

With Wait v
b _ /N S N S
E output / - \ /

RDY input \r
{su(RDY- ¢ 1)
> tn( 6 1-RDY)
—»

Test conditions
Vee =5 VE10%
*Input timing voltage :Vi=1.0V,Vir=40V

*Qutput timing voltage :VoL=0.8V, VoH=2.0V
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ELECTRICAL CHARACTERISTICS

15.6 Ready and Hold

® Hold function

th(s 1-HOLD)

/N

td( & 1-HLDA)

b _ /N
fsuHOLD~ ¢ 1)
HOLD input
ta( o 1-HLDA)

HLDA output \(
Test conditions
*Veo=5V+10%
sInput timing voltage - : V=10V, V=40V

*QOutput timing voltage

:Vou=0.8V,Voh=20V

15—-14

7702/7703 Group User's Manual

M L249828 0035904 bL21 W



- ELECTRICAL CHARACTERISTICS

15.7 Single-chip mode

15.7 Single-chip mode

Timing requirements (Voc = 5 V+10%, Vss = 0 V, Ta = —20 to 85 °C, unless otherwise noted)

Limits

Symbol Parameter 16 MHz 25 MHz Unit
) Min. | Max. | Min. | Max.

tc External clock input cycle time 62 40 ns
twir) External clock input high-level pulse width 25 15 ns
twiy External clock input low-level pulse width 25 15 ns
tr External clock rise time 10 8| ns
t External clock fall time 10 8| ns
tsupon-gy  |Port PO input setup time 100 60 ns
tswriogy  |Port P1 input setup time 100 60 ns
tsupzo-5y  |Port P2 input setup time 100 60 ns
tsupso  |Port P3 input setup time 100 60 ns
tsupan-gy  [Port P4 input setup time 100 60 ns
tsupso—g)  |Port P5 input setup time 100 60 ns
tsuren—g)  |Port P6 input setup time 100 60 ns
tsupzo-gy  {Port P7 input setup time 100 60 ns
tsupso-g)  |Port P8 input setup time 100 60 ns
the-PoD) Port PO input hold time 0 0 ns
th(e-P1D) Port P1 input hold time 0 0 ns
the-P20) Port P2 input hold time 0 0 ns
thie-Pap) Port P3 input hold time 0 0 ns
th(e-P4D) Port P4 input hold time 0 0 ns
th(E-PSD) Port P5 input hold time 0 0 ns
tn(e-Pen) Port P6 input hold time 0 0 ns
th(e-P7D) Port P7 input hold time 0 0 ns
th(e-PaD) Port P8 input hold time 0 0 ns
Switching characteristics (Vec = 5 V+10%, Vss = 0 V, Ta = —-20 to 85 °C, unless otherwise noted)

~ . Limits
Symbol Parameter 16 MHz 25 MHz Unit
: Min. | Max. | Min. | Max.

tae-poe) | Port PO data output delay time 100 80 ns

tae-P1a) | Port P1 data output delay time 100 80 ns

tye-r20) | Port P2 data output delay time 100 80 ns

tue-rse) | Port P3 data output delay time 100 80 ns

tae-r40) | Port P4 data output delay time 100 80 ns
tae-rsa) | Port P5 data output delay time 100 80 ns
tae-rs) | Port P6 data output delay time 100 80 ns
tae-p7) | Port P7 data output delay time 100 80 ns
tue-rsq) | Port P8 data output delay time 100 80 ns

Note: For test conditions, refer to Eigure 15.10.1.
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ELECTRICAL CHARACTERISTICS
15.7 Single-chip mode

Single-chip mode

t tr te twiH) twL)

foxw) /0 5 B WA i B WA S A

- g
E \ 7Z
ta(e-PoQ)
¥a
Port PO output )—‘r
tsu(POD-E) | th(E-POD)
Port PO input )!: i<
tdE-PIQ)
¥a
Port P1 output >5t
tsu(P1D-E) th(e-P1D)
. I N
Port P1 input >!v ,!(
td(E-P2Q),
va
Port P2 output )!v
tsu(P2p-£) I th(e-P2D)
Va
Port P2 input >!r
ta(E-P3Q),
.aA
Port P3 output )!r
tsu(P3D-E) tn(E-P3D)
Port P3 input ){ X
td(E-P4Q)
y
Port P4 output X
tsu(P4D-E) th(e-P4D)
Port P4 input X X
td(E-P5Q),
Port P5 output )(t
tsu(P5D-E) th(E-P5D)
Port P5 input i j:
td(E-P6Q)
Port P6 output )5?
tsu(PED-E) th(e-PeD)
Port P6 input )E ;'(
to(e-P7Q),
Port P7 output X
tsuP7D-E) th(E-P7D)
Port P7 input X X
td(e-PsQ)
Vs
Port P8 output )gt
tsu(P8D-E) th{E-PsD)
. s p's
Port P8 input )r 7!(
Test conditions
Vec=5V x10%
Input timing voltage cVL=1.0V,Vu=40V

«Qutput timing voltage  : VoL=0.8V, Vou=2.0V
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ELECTRICAL CHARACTERISTICS

15.8 Memory expansion mode and microprocessor mode : with no Wait

15.8 Memory expansion mode and microprocessor mode : with no Wait

Timing requirements (Vcc = 5 V£10%, Vss = 0 V, Ta = —20 to 85 °C, unless otherwise noted)

Limits
Symbol Parameter 16 MHz 25 MHz Unit
Min. | Max. | Min. | Max.
te External clock input cycle time 62 40 ns
fwer) External clock input high-level pulse width 25 15 ns
twit) External clock input low-level pulse width- 25 15 ns
tr External clock rise time 10 8 ns
t External clock fall time 10 8 ns
tupic-8) | Port P1 input setup time - 45 30 ns
tsupzo-8) | Port P2 input setup time 45 30 ns
tsupso-6)  {Port P4 input setup time ' 100 60 ns
tupso-£) | Pont P5 input setup time 100 60 ns
tsupso-6)  {Port P6 input setup time 100 60 ns
kupro-g)  |Port P7 input setup time 100 60 ns
tsupso-5)  |Port P8 input setup time 100 60 ns
the-Pio)  |Port P1 input hold time 0 0 ns
the-pzp)  |Port P2 input hold time 0 0 ns
the-pad  |Port P4 input hold time 0 0 ns
th(e-rso) Port P5 input hold time 0 0 ns
. Ine-rso)  [Port PG input hold time 0 0 ns
the-P70) Port P7 input hold time 0] 0 ns
thie-reD) Port P8 input hold time 0 0 ns
Switching characteristics (Voo = 5 V+10%, Vss = 0 V, Ta = —20 to 85 °C, unless otherwise noted)
. Limits
Symbol Parameter 16 MHz 25 MHz Unit
Min. | Max. | Min. | Max.
t(E-Paq) Port P4 data output delay time 100 80 ns
tue-psQ) Port P5 data output delay time 100 80 ns
to(e-req) Port P6 data output delay time 100 80 ns
to(e-PrQ) Port P7 data output delay time 100 80 ns
to(e-Pac) Port P8 data output delay time 100 80 ns
tae-p) ¢ output delay time 0 20 0 18 ns
tw(EL) E low-level pulse width 95 * 50 * ns
tapoa-g) Port PO address output delay time 30 * 12 * ns
toE-p10) Port P1 data output delay time (BYTE = “L") 70 45 ns
foe(e-P12y | Port P1 floating start delay time (BYTE = "L") 5 5 ns
tyr1a-8) | Port P1 address output delay time 30 * 12 * ns
toria-ate) | Port P1 address output delay time 24 = 5= ns
th(e-P20) Port P2 data output delay time 70 45 ns
toxzE-r22) | Port P2 floating start delay time 5 5 ns
tap2a-g) Port P2 address output delay time 30 * 12 * ns
theea-ate) | Port P2 address output delay time v 24 * 5* ns
taace-5) | ALE output delay time 4 4 ns
tw(ALE) ALE pulse width 35 * 22 * ns
tuene-ey | BHE output delay time 30 * 20 * ns
tapw-8) | R/W output delay time 30 * 20 * ns
Note: For test conditions, refer to Figure 15.10.1.
#* This is the value depending on f(Xi). For data formula, refer to Table 15.8.1.
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ELECTRICAL CHARACTERISTICS

15.8 Memory expansion mode and microprocessor mode : with no Wait

Switching characteristics (Vcc = 5 V£10%, Vss = 0 V, Ta = —20 to 85 °C, unless otherwise noted)

Limits
Symbol Parameter 16 MHz 25 MHz Unit
Min. | Max. | Min. | Max.
the-poa) | Port PO address hold time 25* 18* ns
thaLe-Pia) | Port P1 address hold time (BYTE = “L") 9 9 ns
“tne-r1) | Port P1 data hold time (BYTE = “L") 25* 18* ns
tpzx(e-P12 | Port P1 floating release delay time (BYTE = “L") 36§t 1) 18# ns
thE-P1a) Port P1 address hold time (BYTE = “H™) 25* 18* ns
traLe-p2a) | Port P2 address hold time 9 9 ns
the-r2a) | Port P2 data hold time 25*% 18* ns
texe-r2z) | Port P2 floating release delay time 36 fuote 1 18 * ns
th(e-BHE) BHE hold time 18 18 ns
Th(E-RW) R/W hold time 18 18 ns
Notes 1: For the M37702E2AXXXFP, M37702E2AFS, M37702E4AXXXFP, and M37702E4AFS, refer to

2-

section “19.5.4 Bus timing and EPROM mode.” For the M37703E2AXXXSP and M37703E4AXXXSP,
refer to section “20.6.2 Bus timing and EPROM mode.”
For test conditions, refer to Figure 15.10.1.

%: This is the value depending on f(Xi). For data formula, refer to Table 15.8.1.

Table 15.8.1 Bus timing data formula

Sion f(Xiw) f(Xin) < 8 MHz 8 MHz < f(Xiw) < 16 MHz | 16 MHz < f(Xn) < 25 MHz
twee) %(XXI#N;’Q ~30
EEEZE:EE 100+ 1f(>)<(ch)’g - 125 30 + %,f)—qg— 75 12+ Jﬁ - 40
- - 55 e
tipl 1f(>)<(—I1N‘))9 - 35 %ﬁ - 275 1&1“)’9 ~ 18
I::Z/”;;’ 100+ 1—“%5—9 ~ 125 30 + Hz(;f—N1)°9— 20 + 1f(>)<(|:\|())9 ~ 40
the-Poa)
the-r20)
:Z:EZ;Z (Note) 1f(>)<(u1\1())9 - 30 1f(>)<(l1|\1§J9 ~ 26 1f(>><(|:\1()Jg - 22

Note: For the M37702E2AXXXFP, M37702E2AFS, M37702E4AXXXFP, and M37702E4AFS, refer to section
“19.5.4 Bus timing and EPROM mode.” For the M37703E2AXXXSP and M37703E4AXXXSP, refer

to section “20.6.2 Bus timing and EPROM mode.”
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ELECTRICAL CHARACTERISTICS

15.8 Memory expansion mode and microprocessor mode : with nho Wait

Memory expansion mode and microprocessor

mode ; With no Wait

<Write>
’ L
twi twipy tr 1 e
LR}
tae to(E -91)
E tw(EL) y—
Add {d(POA-E) th(E -P0A)
ress output
AAT [ Address )

Address output fo(P1a-g) th(E- P14)
As—Aus r \
(BYTE="H") P Address 7;<:

Address/Data output tdP1a-E) td(E-P1Q) thie-P1Q)

As/Da~A1s/D1s N Y
(BYTE="L") X A"""’jgt Datl X
. €

Data input tap1A- A(Eﬂ th(ALE- P1A)

De-Dis = sememoeeaao B e e ---
(BYTE="L") ta(p2a-E i td(E- P20) th(E- P20)

Address/Data output v%i y

Ats/Do—Azi/D7_ P Adress Datl X
M [
Datainput  ____. topea-ALE)| | | theate-P2r) | .
Do-D7 tw(ALE;
J td(ALE - E)
ALE output 7" \( /
{d(BHE - E; h(E - BHE)

e 'y N

BHE output >§‘ 7§<:

tarw-E th(E - RAW)

R/W output

td(E-PiQY

Port Pi output
(i=4-8)

Test conditions (¢ 1, E, PO-P3)
Vec=5V 10%
*Qutput timing voltage : VoL=0.8 V, VoH=2.0V

*Data input ViL=08V,VH=25V

Test conditions (P4-P8)
Vec=5V+10%
slnput timing voltage V=10V, VH=40V

*Quiput timing voltage :VoL=0.8V, Vor=2.0V
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ELECTRICAL CHARACTERISTICS

15.8 Memory expansion mode and microprocessor mode : with no Wait

Memory epxansion mode and microprocessor mode ; With no Wait

<Read>
tw(L)tw(H) tr tf tc

f(Xin)

01

td(E- o 1)
_ R
E v
td(Poa-E) th(E~ POA)

Address output \r
Faare X Address

Address output td(P1A-E) thE-P1A)

fBvTE=*) X Address

Address/Data output fa(P1a-E Toxz(E- P12) | le—lpzx(E-P12)
As/Ds—A1s/D1s Address F -= - - -« = |
(BYTE=1) {a(PTA— ALE)e > [d—] IN(ALE - F1A)

. tsu(P1D-E)

Data input I e In(E - P1D)
DeDis  ==--=mmmees F---+----¢_Datal |Jr------
(BYTE="1") ta(P2A- E)e toxe(E- P22) tpzx(E- P22Z)

Address/Data output >§t Audress’;- e Lhooos C
Ate/Do-Az/Dr taP2A~Al |=)t 4_; th(ALE ~ P2A)

tshp20- E) i
Data input 4 pre e P
al |
.............. ------g -————
Do-D7 tw(ALE) Data j}
<> la(ALE - E)

ALE output £ X /
TaEHE- ) \ th(E - BHE)
BHE output >£ :§<

. ta(rw - E; ] th(E - /W)
R/W output % 3
{su(PiD- ) \—

>t th(E - PID)
Port Pi input —:I;(
(i =4-8)
Test conditions ( ¢ 1, E, PO-P3) Test conditions (P4-P8)
Veec=5V+10% Vee=5V+ 10%
«Output timing voltage : VoL=0.8 V, Vor=2.0 V #|nput timing voltage : ViL.=1.0V, VIH=4.0V
*Data input : ViL=0.8V, ViH=2.5V *Output timing voltage : VoL=0.8V, VoH=2.0V
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ELECTRICAL CHARACTERISTICS

15.9 Memory expansion mode and microprocessor mode : with Wait
15.9 Memory expansion mode and microprocessor mode : with Wait

Timing requirements (Vcc = 5 V¢10%, Vss = 0 V, Ta = —20 to 85 °C, unless otherwise noted)

Limits
Symbol Parameter 16 MHz 25 MHz Unit
Min. | Max. | Min. | Max.
tc External clock input cycle time 62 40 ns
fwih) External clock input high-level pulse width 25 15 ns
tw(L) External clock input low-level pulse width 25 15 | ns
te External clock rise time 10 8 ns
tr External clock fall time _ 10 8 ns
tsu(p10-£) Port P1 input setup time 45 30 ns
tsupzo-g) | Port P2 input setup time ‘ 45 30 ns
tsupan- | Port P4 input setup time 100 60 ns
tsu(PsD-E) Port P5 input setup time 100 60 ns
tsupsp-gy | Port P6 input setup time 100 60 ns
tsupro-gy | Port P7.input setup time 100 60 ns
tsu(psp-£) Port P8 input setup time ) 100 60 ns
thE-P1D) Port P1 input hold time 0 0 ns
th(e-P2D) Port P2 input hold time 0 0 ns
th(e-P4D) Port P4 input hold time : 0 0 ns
th(E-PSD) Port P5 input hold time 0 0 ns
the-PeD) Port P6 input hold time 0 0 ns
the-P7D) Port P7 input hold time 0 0 ns
th(e-PeD) Port P8 input hold time 0 0 ns
Switching characteristics (Vcc = 5 V£10%, Vss = 0 V, Ta = —20 to 85 °C, unless otherwise noted)
T Limits
Symbol Parameter 16 MHz 25 MHz Unit
1 Min. | Max. | Min. | Max.
to(e-pac) Port P4 data output delay time 100 80| ns
tae-rsq) Port P5 data output delay time : 100 80| ns
ta(E-Psq) Port P6 data output delay time 100 80| ns
tae-rrq) Port P7 data output delay time 100 80| ns
tae-Psc) Port P8 data output delay time 100 80| ns
taE-p ¢ output delay time : 0 20 0 18| ns
twEw) E low-pulse width 220* 130* ns
tapoa-g) Port PO address output delay time 30* 12* ns
taE-pP1q) Port P1 data output delay time (BYTE = “L") 70 45| ns
toxz(E-P12) Port P1 floating start delay time (BYTE = "L") 5 5| ns
tae1a-g) Port P1 address output delay time 30* 12* ns
tapia-ag) | Port P1 address output delay time 24 * 5* ns
tae-raq) Port P2 data output delay time 70 45| ns
toxz(e-P22) Port P2 floating start delay time 5 5| ns
tapea-g) Port P2 address output delay time 30* 12* ns
tapza-ae) | Port P2 address output delay time 24 * 5% ns
tyae-g) ALE output delay time 4 4 ns
twiarey ALE pulse width 35* 20 % ns
tagHE-8) BHE output delay time ' 30* 20* ns
tarw-E) R/W output delay time 30* 20 * ns
Note: For test conditions, refer to Figure 15.10.1.
*: This is the value depending on f(X). For data formula, refer to Table 15.9.1.
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ELECTRICAL CHARACTERISTICS

15.9 Memory expansion mode and microprocessor mode : with Wait

Switching characteristics (Vcc = 5 V+10%, Vss = 0 V, Ta = —20 to 85 °C, unless otherwise noted)

Limits
Symbol Parameter 16 MHz 25 MHz Unit
Min. | Max. | Min. | Max.

th(E-Poa) Port PO address hold time 25* 18 * ns
thALE-P1A) Port P1 address hold time (BYTE = “L") 9 9 ns
thE-P1Q) Port P1 data hold time (BYTE = “L") 25* 18 * ns
tpzx(E-P1Z) Port P1 floating release delay time (BYTE = “L") 36 e 9 18 * ns
thE-P1ny Port P1 address hold time (BYTE = “H") 25* 18 * ns
_thiaLE-P2a) Port P2 address hold time 9 9 ns
th(E-P20) Port P2 data hold time 25* 18 * ns
tozx(E-P22) Port P2 floating release delay time 36 fiore y 18 * ns
_tnEe-HE) BHE hold time 18 18 ns
thie-rw) R/W hold time 18 18 ns
Notes 1: For the M37702E2AXXXFP, M37702E2AFS, M37702E4AXXXFP, and M37702E4AFS, refer to

Table 15.9.1 Bus timing data formula

section “19.5.4 Bus timing and EPROM mode.” For the M37703E2AXXXSP and M37703E4AXXXSP,

refer to section “20.6.2 Bus timing and EPROM mode.”
2: For test conditions, refer to Figure 15.10.1.

%*: This is the value depending on f(Xi). For data formula, refer to Table 15.9.1.

sign f(Xim) f(Xm) < 8 MHz 8 MHz < f(Xm) < 16 MHz | 16 MHz < f(Xi) < 25 MHz

tw(EL) 4 X 109
oy~ 30

taroa-£)
taeia- — 0+ T —75 B
t:;;::: 100 + ) 125 f(XIN) 12 + FOXN) 40
taria-aLE) 1 X 10° 1 X10 1 X108
tawpea-aLe) fXIN) 45 f(XiN) 385 foaN) 3
tw S 9 9

- 1f(>)<(u1\1()) - 35 1f(>)<(|:1()) 275 1f(>)<(||1\1()) - 18
tagre) 1x10° 1.2X10 20 4+ 1 X10° 44
torwee) 100+ Ty~ 128 80+ Ty U 7° O+ “Hxiny
th(e-roa)
thie-P1a) 1% 10° 1 X10° — 6.95 1X10° _o
Tueria) Tx iy 12 2XTXIN) 2 X f(XIN)
thie—P20)
tpzx(E—P1Z) 1 X 109 _ 1 X 109 1 X 109
touxierzn (NOtE) foxm) o0 foan) 28 oy 22

Note: For the M37702E2AXXXFP, M37702E2AFS, M37702E4AXXXFP, and M37702E4AFS, refer to section
“19.5.4 Bus timing and EPROM mode.” For the M37703E2AXXXSP and M37703E4AXXXSP, refer
to section “20.6.2 Bus timing and EPROM mode.”
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ELECTRICAL CHARACTERISTICS

15.9 Memory expansion mode and microprocessor mode : with Wait

Memory expansion mode and microprocessor mode ; With Wait

<Write>
twintwHy & 4 te
f(Xn)
01
ta(E - ¢ 1)
— tw(EL) —
E >/
Add td(POA-E) th(E-POA)
ress output z y
Ac-A7 >§< Address A
Address output toP1a-E th(E- P14}
As—A1s ¥
(BYTE =) X Address
Address//\la/aga OAU:?m ) tae1a- E;‘ i!a(E— P1Q) : thE-P1Q)
a-A16/D1s Address
(BYTE =) X —AX Data K
. > 1€
Data input ta(P1A- ALEY | | th(ALE - P14}
De-D1s  —----e-enmeeil R D LT cemeeens
(BYTE =1} toPA- Eye td(E~ P2Q) Th{E- P2Q)
Address/Data output b b
‘Ave/Do-Aas/Dr X paress ) Data X
(>
Datainput  _____ laP2A-ALE) | MALE-P2A) e
Do-D7 Tw(ALE)
p el td(ALE - E)
ALE output
N /
{d(BHE-E th(E - BHE,
BHE output y Y
p X( A
_ td(rw - E) » th(e-RW)
R/W output

tdE-PiQ)
Port Pi output ;%:
(i=4-8)

Test conditions (¢ 1, E, P0-P3) Test conditions (P4-P8)
Vee=5V+10% Vcc=5V +£10%
*Output timing voltage :VoL= 0.8V, VoH= 2.0V sInput timing voltage :ViL=10V,VIH=4.0V
*Data input :VIL=08V,VIH=25V *Output timing voltage : VoL=0.8V, VoH=2.0V
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ELECTRICAL CHARACTERISTICS

15.9 Memory expansion mode and microprocessor mode : with Wait

Memory expansion mode and microprocessor mode ; With Wait

<Read>
twibtwen b b tc
(X}
o1
tdE -01) taE -01)
_ tw(EL) —
E >/
td(PoA- E th(E - POA)
Address output
AoAr pd Address ]
Address output toP1a-£ th(e-P1A)
As—A1s 4 Y
(BYTE =) X t Address X
Address/Data output taPta- ) ) toxz(E~P12) «—lpx(E-P12)
As/Ds—A1s/D1s >§‘ ADGIESS b m e m e mmeameamm e m R .C
(BYTE="L") 1d(P1A—- ALE) . { th(ALE - P14)
Data input ‘ T [ InALE - th(E-P10)
De-Dts ~ m=smmmmmsses = meem o= Data) |-
(BYTE =“L") td(P2A-E) toxz(E~ P22) tozx(E~- P22)
Address/Data output e I AR e
Ats/Do-Az/D7 A A""'esji b
td(p2a- ALE)—>| (4> In(ALE - P2A) yie In(E - P2D)
Datainput L] e e eeeeind Datal  ceceae
Do-Dr7 tw(ALE;
€ {d(ALE - E)
ALE output /
\‘(
td(BHE - E) th(E - BHE)
BHE output >§‘ >§<: )
_ ta(RW-E ke th(E ~ RIW)
R/W output f
————/ tsu(PiD- E) Letn -
(E-PiD)
Port Pi input >£ jg(
(i=4-8) f
Test conditions ($ 1, E, PO-P3) Test conditions (P4—P8)
*Vcc=5V+10% sVcc=5V +10%
« Qutput timing voltage : VoL=08V, VoH=2.0V olnput timing voltage :ViL=1.0V,ViIH=4.0V
¢ Data input VL=08V,VH=25V «Output timing voltage : VoL=0.8V,VoH=2.0V
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ELECTRICAL CHARACTERISTICS

15.10 Testing circuit for ports PO to P8, ¢ 1, and E

15.10 Testing circuit for borts PO to P8, ¢ 1, and E

P1 100pF

Fig. 15.10.1 Testing circuit for ports P0 to P8, ¢ 1, and E
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