5. ELECTRIC CHARACTERISTICS

Absolute maximum ratings (Ta=25°C)

Parameter Symbol Test condition Ratings Units
Vop -0.5 to +7.0 v
Power supply voltage AVpgr -0.5 to Vppt+0.5 v
AVgg -0.5 to +0.5 v
Input voltage Vi1 -0.5 to Vppt+0.5 v
VIZ (Note) -0.5 to AVREF+0-5 \'A
Output voltage Yo ' -0.5 to Vppt0.5 v
Per pin 15 mA
Gutput low current foL Total, all outputs 100 mA
. Per pin , -10 mA
Output high current Ton Total, all outputs -50 mA
Operation temperature Topt -10 to +70 °c
Storage temperature Tstg -65 to +150 °C

Note: Pins of P70/ANIO-P75/ANIS5, P66/WAIT/ANI6, and P67/REFRQ/
ANI7 are used as A/D converter input pins. However, the
absolute maximum rating of Vi1 must also be satisfied.

Caution: If even one parameter exceeds the absolute maximum
rating, even instantaneously, the quality of the
product may be damaged. The absolute maximum rating is
a rated threshold value at which the product can be
physically damaged. Be sure to use the product within
the absolute maximum ratings.

Operation conditions

Clock frequency |Operation temperature (Topt) Power supply voltage(Vpp)
4MHzSfyy<12MHZ -10 to +70°C +5V+102
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Capacitance (Ta=25°C, Vpp=Vgg=0 V)

Parameter Symbol | Test condition | MIN. | TYP. | MAX. | Units
Input capacitance Cr 20 pF
f=1MHz
Output capacitance Co Unmeasured pins 20 pF
returned to 0 V
Input/output capacitance Cro 20 pF

Oscillator Characteristics (Ta=-40 to +85°C, Vpp=+5V#10%, Vgg=0V)

Resonator Recommended Item MIN. MAX. Units
constants :

Vys X1 X2

Ceramic é U
oscillator : Oscillation 4 12 MHz
H Ted

or cristal i Cﬁ frequency (fxx)
resonator i ! I :

X1 input 12
frequency (fx) 4 Mz

X1 X2

External
clock ) E>°

X1 input rise time/
A HoMos fall time(typ, tyg)| = 30 ne
inverter
X1 input high/low
level width 30 130 ns
(tyxes twxi)

Caution: To use the clock oscillator, wire the portions sur-
rounded by [ """7 to avoid wiring capacitance affection,

etc., as follows:

8 L427525 0081362 410 N
5-2



* Make wiring as extremely short as possible.

* Do not cross the oscillator and any other signal line
over each other.

* Do not put the oscillator near any line where high
current fluctuates.

* Be sure to place oscillator capacitor ground point in
the same potential as the Vgg pin.
Do not connect to any ground pattern where high
current flows.

* Do not take out any signal from the oscillator.

Recommended oscillator constants

Ceramic oscillator

Recommended constants
Manufacturer Frequency ‘Product name
[MHz ] Cl[pF) C2[pF]
CSA12.0MT2 30 30
MURATA 12
CST12.O0MTW Contained a condenser

B Ly27525 0081363 357 N
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DC characteristics (Ta=-10°C to +70°C, Vpp=+5Vi10%, Vgg=0 V)

Parameter Symbol Test conditicm MIN. TYP. MAX. |Units
Input low voltage VIL 0 0.8 v
Vig; | Pims except for listed in Note 1 or 2 2.2 o0 v
Input high voltage sz Pins listed in Note 1 2.2 AVREF v
Vm Pins listed in Note 2 O.SVDD vDD v
v =2.0mA 0.45 v
Qutput low voltage oL | Tou ¥
Vorz | Loy -8-omaMete 3 1.0 | v
Vom | Iog=-1-0ma Vpp~1:0 v
OQutput high voltage vOHZ IOH--IOOu.A VDD-O.s v
Voms | Log=-5-omaltiote 4 2.0 v
X1 input low current IIL OsVIsVIL -100 uA
X}l input high current Irg VIE3§VISVDD 100 uA
Input leakage current ILI DV:VISVDD : *10 uA
Output leakage current ILO 0 V§VO§VDD +10 uA
AVppp current Alppp | Operation mode fxx=12MHz 1.5 5.0 mA
IDDl Operation mode fxx=12MHz 20 40 wA
vDD supply current power *
Ippz | HALT mode fxx=12MH2 7 20 mA
Data reteation voltage vDDDR STOP mode 2.5 5.5 v
Voppr™2+ 5V 2 20 uld
Data retention current IDDDR STOP mode
Vpppr~SV£102 5 50 ud
Pull-up resistor RL VI-O v 15 40 80 k)
EEPROM write voltage AMHzsfxxs12MB2 4.5 5.5 v

Notes 1: Pins of P70/ANIO-P75/ANI5, P66/WAIT/ANI6, and P67/
REFRQ/ANI7 except are used as A/D converter input pins.

2: X1, X2, RESET, P20/NMI, P21/INTPO, P22/INTP1,
P23/INTP2/CI, P24/INTP3, P25/INTP4/ASCK, P26/INTPS,
P27/S1, P32/8SCK, P33/S0/SB0, and EA pins.

3: P40/AD0-P47/AD7 and P50/A8-P57/Al5 pins.

4: PO0-P07 pins.
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AC characteristics (Ta=-10°C to +70°C, Vpp=+5Vi10%, Vgg=0 V)

Read/write operation (1/2)

Paraweter Symbol Test condition MIN. | MAX. |Units
X1 input clock cycle time tovx 82 | 250 ns
Address setup time to ASTB | toasT * 52 ns
Address hold ctime from ASTB" °°® | tgen, 25 as
Address hold time from RD { toRA 30 ns
Address hold time frem WR | THwA 30 ns
Address — RD| delay time Shan * 129 ns
Address float time RD| toar ¥ 11 as
Address —— data input time tparp ¥ | Wait count=0 228 ns
ASTB | — data input time tpsrrp” | Wait count=0 181 ns
RD|{ — data input time thrp * | Wait count=0 100 ns
ASTB J —= RD{ delay time tDSTR * _ 52 as
Data hold time fromw RD} 1D ] as
RD} — address active time t;;* 124 ns
ﬁ' —— ASTB{ delay time ThrsT * 124 ns
RD low level width tupy ¥ [Wait count=0 124 ns
ASTB high level width TusT ¥ 52 ns
Address — W-R‘ delay time Thaw ¥ 129 ns
ASTB | —= data output time tDSTOD* 142 ns
| — data ocutpur time touoD 60 ns
ASTB ‘ — W_R‘ delay time tDS;Wl* When refresh is disabled. 52 ns
TpsTuz” | When refresh is enabled. 129 ns
Data setup time to WR | tsopur® | Wait count=0 e | ns
Data setup time to WR{ :SODW-;* When refresh is enabled. 22 as
Data hold time from ﬁf(m’“) TrwoD 20 ns
"—R{ —= ASTB fdelay time ;DU—S"I‘ * 42 ns
B CULL * g:i:bigg?t-o when refresh is 196 ns
WR low level width
toz ¥ g;:glzg?n:-o when refresh is 114 as
Address —~ WAIT{ input time toawr * 146 ns
ASTB} —— WAIT| input time :D—S—TWT* 84 na

Note: The hold time contains the Vg, Vg; holding time under
the load conditions of C;=100 pF and Ry =2kQ.

Remarks 1: The numeric values listed in the table are
values when fyy=12 MHz and C;=100 pF.
2: For the parameters with an asterisk under Sym-
bol, also see Tpyx-dependent Bus Timing Defini-
tion.
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5-5



Read/write operation (2/2)

Parameter Symbol Test condition MIN. {MAX. |Units
ASTB | ~= WAIT reteation time tgemwr * | External waic count=l 174 as
ASTB | —— WAIT { delay time tpgrurg” | EXternal wait count=l ‘ 273 ne
RD| — WAIT |input time tprurL * " |22 | =ms
RD| —= WAIT rectention time tgpyr ¥ | External wait count=l 87 ns
RD| — WAIT{ delay time torutg * | EXternal wait countel 186 ns
WAT‘I" - data input time tourin * 62 ns
WAIT| — w‘lq delay time LI : 154 ns
VAIT { — RD} delay time tamr *| - 72 ns
WR J—— HAIT' input time e Ml 22 ns
(when refresh is disabled) D
W — When refresh s | TmuwT1 * | Exvernal wait countel 87 ns
VUAIT retention -
time x:;:fr“h s | tmmr2 * | Exvernal wait couat=l 5 ns
When refresh is | tpyumy* External wait count=l 186 ns
‘\J—R’ —_ disabled
WAITldelay time .
1 ::::1::£r68h 1s twamz* External wait counte=l 104 ns
T} — REFRQ | delay time *prarq * 156 ns
W&} — REFRQ { delay time tourrq * 72 ns
REFRQ low level width :VRFQL * 120 ns
REFRQ} — ASTB| delay time tpreQsT 280 ns

Remarks 1: The numeric values in the table apply when fxx=12 MHz
and C; =100 pF.
2: For the parameters with an asterisk under the Symbol,
also see tCYX-dependent Bus Timing Definition.
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Serial operation

Parameter Symbol Test condition MIN. ! MAX. | Units
Input |External clock 1.0 us
Serial clock cycle time TevsK . Internal divide by 16 1.3 us
Output
Internal divide by 64 5.3 us
Input |External clock 420 ns
Serial clock low level width TuSKL Internal divide by 16 . 556 ns
Output
Internal divide by 64 2.5 us
Input |External clock 420 as
Serial clock high level width L] Internal divide by 16 556 us
Cutput
Internal divide by 64 2.5 us
SI, SBO setup time to SCK ! tsssk 150 ns
SI, SBO hold time from SCK } tpesk : 400 ns
t CMOS push-pull output (3-line
DSBSK1 serial I/0 mode) 0 | 300 ns
S0/SBO output delay time from -
SCk | thspsgz | Open drain ocutput (SBI mode), o | 800 as
Ry ~1k0
SBO high hold time from SCK! 4 t
“BSBSK | o sode cIx
SBO low setup time to SCK | tsSRSK 4 tovx
SBO low level width tusEL 4 tevx
SBO high level width TusBE 4 Tevx

Remarks: The numeric values listed in the table are values when
fxx=12 MHz and CL=100 pF.

BN Lu2?525 00813kL? TTe IH
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Other operations

Parameter Symbol Test condition MIN. | MAX. | Units
NMI low level width toNIL 10 us
NMI high level width tuNIE 10 us
INTPO-INTPS low level width SoTTL 24 tevx
INTPO-INTP5 high level widch T 24 “Tovx
RESET low level width CYRSL 10 us
RESET high level width “uRSH 10 us

External clock timing

Parameter Symbol Test condition MIN. | MAX. { Units
Xl input low level width txL 30 | 130 ns
X1 input high level width CuxE 30 130 ns
X1 input rise time R 0 30 ns
X1 input fall time txyp 0 30 ns
X1 input clock cyecle time Tovx 82 {250 ns

M L427525 0081368 939 M

5-8



A/D converter characteristics (Ta=-10°C to +70°C, Vpp=+5V+10%,

Parameter Symbol Test condition MIN. TYP. MAX. Unics

Resolution 8 bit

4. 0V==AV. V. 0.4 2

(Note 1) REF*"DD

Total error

3. GVQAVmﬂDD 0.8 2
Quantization error 21/2 LSB

8hs§:m<125ns

When ADM FR bit is © 360 tovx
Conversion time Toonv

125ns§.tm<250ns

When ADM FR bit is 1 240 Tovx

82nsitm<125ns .

When ADM FR bit is O 72 tovx
Sampling time tsaMp

125ns§tm<250ns

When ADM FR bit is 1 48 Tovx
Analog input voltage VI.AN -0.3 Avm+0.3 \ 4
Analog input impedance RAN 1000 MO
Reference voltage AVREF 3.6 VDD v

fxx=12MHz 1.5 5.0 mA
Avm current AIREF

(Note 2) 0.2 1.5 mA

Notes 1: It does not contain a quantization error. It is repre-
sented by a ratio to the full scale value.
2: When the ADM register CS bit is 0.
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toyx-dependent bus

timing definition (1/2)

Parameter Symbol Test condition MIN./MAX. 12MHz Units

X1 input clock cycle time tovx MIN 82 ns
Address setup time to ASTBJ TsasT | Tcyx~30 MIN. 52 as
Address hold time from RD | tEma MIN. 30 ns
Address hold time from WR} L MIN. 30 ns
Address — BD| delay time thar | 2teyx-35 MIN. 129 s
Address float time to ED | tear | Toyx/2-30 MIN. 11 us
Address — data input time | tp,;0 | (4+2n)tpy-100 ' MAX. 228(Note) | .o
ASTB| — data inpur time thsTID | (3+20)Tcyy-65 MAX. 181(Note) | g
RD| — data input time ToRp | (24280t cyy-64 MAX. 100(Nete) | g
ASTB | — RD { delay time themr | toyx-30 MIN, 52 ns
RD —~ address active time toRa 2cm-4o MIN. 124 ns
R {—~ ASTB{ delay time tpreT | 2tcyx-40 MIN. 124 ns
D low level width tupr | (2420)tgpe-40 MIN. 124(Note) |
ASTB high level width tustr | teyx-30 MIN. 52 ns
Address — WRY delay time thaw | 2toyx-35 MIN. 129 ns
ASTB| — data output time tpstop | Torxt60 MAX. 142 ns
ASTB ‘ — ’ delay time tDSTWl tm-SO (When refresh is disabled.) MIN. 52 ns
‘psTH2 %t enhz-:fresh is enabled.) MIN. 129 ns

Data setup time to WR | Tsopur | (3+28)tyy~100 MIN. 146tote) | 4o
Data setup time to WR{ EsopwE Esgg;s:e fresh is enabled.) MIN. 22 ns
WR| — ASTB{ delay time toust | Corx-40 MIN. 42 ns
FHEL | Gimen 2Bash Lo dtsabled.) M. | 06005 | o

WR low level width trs | (24200t -50 MIN. 114 (Nete) ns

(When rggesh is emabled.)

Mdress — TATT { input time | t;,m 3tgyy-100 MAX. 146 ns
ASTB | — WAIT| input time thstwr | 2toyx-80 MAX. 84 ns

Remarks: n denotes the number of wait states.

Note: When n=0.

B b427525 0081370 597 M
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tcyx-dependent bus timing definition (2/2)

Parameter Symbol Test condition MIN. /MAX. 12MH2 Units
ASTB | — WAIT reteation time S ey +10 My, | azatfered |
ASTB |~ VAT {delay time g 2(14X) £y =55 Max, | zz3fMeted |
RD { — WAIT § input time LDRWTL Toyy-60 MAX. 22 ns
®D { — WAIT retentien time — (2X-1)toyyts MIN. gy{Nore) | .
RD | — VAIT } delay time - (2X+1)tcor-60 wax. | 1gelfore) | o
WAIT { — data input time thuTID teoyx-20 MAX. 62 ns
VAIT } — WR } delay time - 2toyy-10 NIM. 154 ns
WAIT } — RD ) delay time tpuTR toyx-10 MIN. 72 ns
WR{| — WAIT | input time — Eprrg~60 MAX. 22 as
(when refresh is disabled) 0 o
(Note)
When refresh is (2X-1)t e #S MIN. 87 ns
1
Wt — disabled R o
WAIT retention (Hote)
time When refresh is CHUWT2 Z(X-l)tm+5 MIN. sitote us
enabled
(Note)
When refresh is COWWTHL (2X+1)tm-60 MAX. 186 ns
Wi — disabled
AT
AlTldely eime | en refresh is T2 2Kt gy 60 max. | 1os(Nered)
enabled
RD{ — REFRQ { delay time DRREQ 2toy-10 MIN. 154 ns
WR{ —~ REFRQ | delay time ©puREQ Teyx-10 MIN. 72 ns
REFRQ low level width tWRFQL Ztm-ldn MIN. 120 ns
REFRQ { — ASTB } delay time EDRFQST 4toyy-48 MIN. 280 ns
Remarks 1: X: Number of external wait cycles (1, 2, cel)

3: n denotes the number of wait cycles.

Note: When X=1.

M Lu2?7525 0081371 423 =W
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Data retention characteristics (Ta = -10°C to 70°C)

Parameter Symbol Test condition MIN. TYP. MAX. Units

Data retention voltage vDDDR STOP mode 2.5 5.5 v

v, =2.5V 2 20 ul
Data retention current IDDDR DDDR

vDDDR-svnoz 5 50 ul
vDD rige time TRvD 200 us
VDD fall time TEvp 200 us
Vpp retention time from STOP | ¢
ngge setting HVD 0 ns
STOP release signal input t v
tize DREL o ms

Crystal resonator 30 ms
Oscillation stable wait time THUALT

Ceramic oscillator 5 ) os
Input low voltage V. 0 0.1V v

DDDR
iL Specific pins(m’te)

Input high voltage 1 Vg 0.9 Voorp VoDR v

Note: RESET, P20/NMI, P21/INTPO, P22/INTP1, P23/INTP2/CI,
P24/INTP3, P25/INTP4/ASCK, P26/INTPS, P27/SI, P32/5CK,
P33/S0/SB0, and EA pins

AC Timing Test Points

Vool V
08Vy,, OY 22V > Test < 0.8 Vyo or 22V
08V points 08V

045V
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Timing Waveforms

Read operation
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Write operation
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External WAIT Signal Input Timing

Read operation

28X x E— XX
G S S (X
- ST

tﬂs'ﬁ\'“

by

tNS"’WT o

touwm

— \ turwr
RD L
N tostwr la—— towra
. tomwry

a2 QOA"

WATT \ 7

Write operation

oo XX A A
L X ——X — X
o Y T /T

-t - 193"’7"

tNS"lT

j—e tD""Nl
— \ ..... hY tuwwrz =
" \ | 7
b tosTwr >
I toaws towrw
WAIT \l‘ -z
be- lowwri ~
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Refresh Timing Waveforms

Refresh after read

oarrq torrasr =

REFRQ

t'l'l

Refresh after write
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Serial Operation
3-line serial I/0 mode

twsll tWSlN

= LA A N A

tsssx | [ tussx

tCVSl

st Input A
k_data

tI)SISKl

o Y W ourper aara X Y

SBI Mode
Bus release signal transfer

ﬁy""jt_umu usoy ——f f twson unu—:F‘;__/P———\“___/r_——\L_—
R e e —"

Command signal transfer

- twsae twsu
tusask tssesk

_-l forsx tosesxe t bosen _—.-i
s80 _ / X X1/0 data X
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Interrupt Input Timing

"'NIK tW.lll.
0.8V,
NMI
08v
| twlfﬂ l tIlﬂl. I
0.8Vep
INTPO-INTPS
08v
Reset Input Timing
twrss . twrse
, 08Vos
RESET
08V
5-17
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External Clock Timing

thn
08Voo A 3
X1 /
0.8V7 7
JE D S ——— tee
t'xl
* X
Data Retention Characteristics
STOP mode setting
(
1
VDD VDDOR tb.:L .
tnvo ‘rvu t."’ "
RESET N /m\
N (-
)7
(Released by falling edge)
(O.SV (O
T
5§
08Vy | A
NMI /
(Released by rising edge) /o8y
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6. PACKAGE INFORMATION

64PIN PLASTIC SHRINK DIP (750 mil)

64 33
ialalaisininisinisisiaisialalaisisiaininialslialalninisialinintulal

1

UUI..II.IULII._Il.lLlUUUUUUUUUUUUUUUUUUUUUaLZI

A

S

D BIN®

TR

NOTES

1)} Each lead centerline is located within 0.17
mm (0.007 inch) of its true position (T.P.)
at maximum material condition.

2) Item "K" to center of leads when formed
parallel.

6~-1

K
|Tlrr, T||J||J
nx
CB w 0~15°
P64C-70-750AC
ITEM MILLIMETERS INCHES
A 58.68 MAX. 2.311 MAX.
B 1.78 MAX. 0.070 MAX.
c 1.778 (T.P.) 0.070 (T.P.)
D 0.50%°™ 0.020-8:335
F 0.9 MIN. 0.035 MIN.
G 3.2%0%2 0.126+0-012
H 0.51 MIN. 0.020 MIN.
| 4.31 MAX. 0.170 MAX.
J 5.08 MAX. 0.200 MAX.
K 19.05 (T.P.) 0.750 (T.P.)
L 17.0 0.669
M 0.2538:42 0.010-8:333
N 0.17 0.007
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64 PIN PLASTIC QFP ((014)

A
B
48" . 33
1449 32T
— | = e e | detail of lead end
f—— e
[ o | - — |
= T -
= o o e |
—rx T -
——= rr— 3
| — — == o ﬁ
= O | = ae e | 1
—r] , e
e 17—
o 1 16 = g |
G H
K
1
Q.
- etd-Hebl-Heti-thati bttt -t -.M;:E
L
P64GC-80-AB8-3
NOTE ITEM| MILLIMETERS INCHES
Each lead centerline is located within 0.15
mm (0.006 inch) of its true position (T.P.) at A 17.620.4 0.6930.016
maximum material condition. B 14.020.2 0.551:&&5
C 14.020.2 0.551:5903
D 17.6£0.4 0.693£0.016
F 1.0 0.039
G 1.0 0.039
H 0.35+0.10 0.014+3:9%
] 0.15 0.006
J 0.8(T.P.) 0.031 (T.P.)
K 1.8:0.2 0.07120.008
L 0.8+0.2 0.031°33%
M 0.15:3:32 0.0063:53%
N 0.10 0.004
P 2.55 0.100
Q 0.10.1 0.004£0.004
S 2.85 MAX. 0.112 MAX.
6-2
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