8. ELECTRICAL CHARACTERISTICS

Absolute Maximum Rating (Ta = 25°C)
Parameter Symbo l Condition Rating Unit
Power supply vo!ltage Voo -0.3 to +7.0 v
Input voltage V, -0.3 to VDD#O.3 )
Output voltage VO -0.3 to VDD+0.3 v
High level output Single pin =17 mA
current ' o ]
All pins -20 mA
Low level output Single pin 7 mA
current lOL
All pins 55 mA
Operating temperature Topt =10 to +70 °C
Storage temperature Tste -65 to +150 °C
Capacitance (Ta = 25°C, VDD = 0 V)
Parameter Symbo ! Condition MIN.| TYP.] MAX.| Unit
Input capacitance cIN 18 pF
f = 1 MHz
Output capacitance COUT Unmeasured pins returned 18 13
to OV
1/0 capacitance Clo 15 pF
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Recommended Oscillation Constant for
(Ty = -10°C to +70°C)

the System Clock Generator

Supply voltage range | Recommended oscilliation constant Frequency range (kH2)
R = 82 k1 2% (%
2.TV g Vop § 3.3V R = 160 k&2 2% 75 to 100 to 120
C = 33 pF 5%
2.TVgvVppsb.0V 1A C/°C 1 s 60 pem 75 to 135
2.5V g VDD s 3.3V R = 240 k&3 t2% 50 to 80
C = 33 pF 15%
2.5V gVppsb.0V I C/°C | s 60 pom 50 to 85
Count Clock Oscillator Characteristics
(Ta = -j0°C to + TO°C, VDD = 2.5 to 6.0 V)
Resonstor |. Recommended Parameter Condition MIN. |TYP.|MAX. |Unit
constant
Oscillator
freaquency 32 32J°T 35 kH2
Resonant ‘fxx’
tal
crysta Oscillation | Vgp*4.5 to 6.0 V 2| s
stabiliza-
tion time 10 s
Vhn®4.5 to
DD 0 410 kH
Input duty 6.0 V :
frequency =50%
“x Vpp=2.T V | © 125 | kHz
Xt X2 X1 input
Open rising/
External
clock Zé& f,llino 0.2 us
time
| (typs txp)
X1 input
high/ low VDD-4.5 to 6.0 Vj 1.2 us
leve! width
(tXHI tx‘.) VDD’Z..’ \") 4.0 us
Caution: When using a count clock generator, minimize the wiring

within the broken lines to avoid effects such as stray
(For details, see Section 2.10)

capacitance.

8 -2
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Recommended Resonator for Count Clock: Resonant Crystal
(Ta = -10°C to +70°C)

External capacitance |OScillation
Manufacturer Product voitage range (V) Remarks
name
Cl(pf) | C2(pf) | R(kQ2) MIN. MAX .
Kyocera Corp. KF-38G 12 33 220 2.5 6.0
Caution: Use a 30-pF trimmer capacitor as Cl for fine adjustment

of the frequency of the resonant crystal.

DC Characteristics (Ta = -10°C to +70°C. VDD = 2.7 to 6.0 V)

Parameter Symbol Condition MIN. |TYP. MAX. |Unit

High level input

voltage (excerpt VIHI 0.7VDD VDD \Y
for X1, CL1)

High level input

voltage (X1, cL)| ViH2 pp~0-3 Voo

Low level input
voltage (except vlLl 0 0'3VDD \
for X1, CL1)

Low level input

voltage (Xi. cL1| ViL2 0 0.5 |V
High leve! output v Vpp=4-5 to 6.0 V. lgy==imA |Vpp=1.0 v
voltage OH

|°H="IOOUA VDD"O.S \
voltage ot I o =400uA 0.5 | v

oL
High level input
leakage current | 3 uA
(except for X1, LI1H1
cLD)
Vin=Vop

High level input |
leakage current 'LIHZ 10 uA

(X1, CL

(to be continued)
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(Cont'd)

Parameter Symboll Condition MIN. |TYP. MAX. |Unit

Low leve!l input
leakage current | -3 uA
(except for X1, LIl
CcL1)

V'N-O v
Low level input
ieakage current ILIL2 -10 uvA
(X1, CLV)
High level output
leakage current I'LoH Vour=VoD 3 uA
Low level output
leakage current Lol VOUT'0 v . -3 uA
Common output %) vDD=4‘5 to 6.0V 3 5 kR
impedance RCOM

(%) 5 15 kQ
Seﬂment output (%) VDD=4'5 to 6.0 V ]5 20 k2
impedance RS

(%) 20 60 kQ

R=82kQ12%
'o01 ti:ﬂ R=160knNt2%

mode =
Supply current VDD=3V”°x C=33pF£5% 70 300 uA

STOP VDD'S vV $10% ] 20 uA

'Doz mode

X1=0V VDD=3 vV $10% 0.3 10 uA
Built-in pull-up Ports VDD’S vV £10% 15 40 70 k2
resistor RLl 1. 4,

5, 6 VDD=3 vV £10% 10 30 60 kQ

X 2.7 V s, VLCD s VDD

1 2
Vier = Vob - =3 Vieps Vicz = Voo - —3Vieos Vies = Vob T Vico

o
'
H
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AC Characteristics (Ta = -10°C to +70°C, Vpp = 2.7 to 6.0 V)
Parameter Symbol Condition MIN.|TYP.|[MAX.|Unit
System clock C=330F 15X R=82kfl +2%. Vpp=5V $10%]|150 |200 |240 kHz2
o Liator fee |1acroc Vpp=3V ¢10%| 75 |100 [120 | KKz
(CL1, CL2) < 60ppm R=160kn 2%

! 75 135 | kHz
System clock VDD=4.5 to 6.0 V 10 410 kH2z
input frequency fC duty=50%

(CL1) Vpp=2.7 V 10 125 kHz
CL! input rising| tap:
/falling time tgg 0.2 us
CLI input high/ | ¢y, Vpp=4-5 to 6.0 V 1.2 50 | us
low level width teL VDD=2'7 v 4.0 50 us
Ilnput 3.0 us
VDD=4.5 to 6.0 V
Output 4.9 us
SCK cycle period| t
KCY Input 8.0 us
Output 16.0 us
Input 1.3 us
Vpp=4-5 to 6.0 V
SCK high/low tKH Output 2.2 us
level width tL Input 4.0 us
Output 8.0 us
S| setup time
from SCKt tsik 300 ns
S| hold time
from SCRt tks| 450 ns
SCK++ SO output . Vpp=4-5 to 6.0 V 850 | ns
délav KSO 1200| ns
INTO high/low t ’
level width t:gr 10 us
INT! high/low t .
level width t::r o) us
RESET high/low t .
level width thar 10 us
X —?EL—- or f
cC o
8 - 5
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DC Characteristics (T, = -10°C to +70°C,. Vpp = 2.5 to 3.3 V)

a
Parameter Symbol Condition MIN. [TYP. MAX. |Unit
High level input .
voltage (except -V 0.8v \ \
for X1. CL1) VHI oD b
High ievel input
voltage (X1, cL1)| ViH2 Vpp0-3 Voo |V
Low level input
voltage (except \ 0 0.2v \
for X1, CL1) I oo
Low level input
voltage (X1, cL| YiL2 0 0.3 |V
High level output - -'
voitage Vou lon=-80 vA Vpp-0-5 v
Low level output v I~ =350 uA
voltage oL oL~ u 0.5 v
High level input
leakage current
(except for Xi, ILIH1 3 uA
CL)
Vin=Voo
High level input
leakage current | 10 uA
(X1, CL1) LIH2
Low level input
leakage current _
(except for X1, 'Lin 3 uA
CL) _
VIN'O \
Low level input
leakage current | -10 uA
(X1, CL1) LiLz
High leve!l output -
leakage current ILOH Vout=VpD 3 UA
Low level output
leskage current "'toL |Vour=0 Vv -3 uA
Opra- R=240kQ Van=3V10% 50 250 uA
f DD
'DD‘ tion 2%
mode C=33pF £5% VDD=2.5V 35 230 uA
Supply current
STOP |Van=3 V 210% 0.3 10 uA
DD
lDDZ mode
X1=0V VDDtZ.S \Y 0.2 10 uA
Built-in pull-ue | g e ve3 v 10K 10 30| 60 kQ
resistor L1 5' 6' DD :
8 - 6
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AC Characteristics (T_, = -10°C to +70°C. VDD = 2.5 to 3.3 V)

a
Parameter Symbo Condition MIN. [TYP.IMAX. |Unit
System clock R=240 kN 2% 50 80 kHz
oscillator frequency fCc C=33 pF 15%
(CL1.CL2) 1AC/°Ct s 60 pem VDD=2.5 v 50 64 17 kHz
System clock input _
frequency (CL1) fC duty=50% 10 80 kHz
CL) input rising taps
CR
/falling time top 0.2 | us
CL1 input high/low tCH'
level width t 6.25 S0 us
CcL .
Count clock oscillator . )
frequency (X1, X2) fXX Crystal oscillation 25 32 50 kH2
Count clock input _
frequency (X1) fx duty=50% 0 80 | kHz
X1 input tyn:
rising/falling time tXR 0.2 us
XF
X1 input high/low e
) XH 6.25 us
level width tXL
Input 12.5 us
TCK cycle period t
KCY
Output 25 us
SCK high/liow level o, Input 6.25 us
width tKH '
KL Output 11.5 us
S| setup time from 1 ns
3CK+ tsik
S! hold time from SCKt tys) 1 ns
SCK++ SO output delay teso 2 us
INTOhhinh/Iow level tIOH’ 30 us
widt thL
IﬂTI high/low level tllH' (%) us
width tIlL
R?SET high/low leve! tRSH' 10 us
width tRSL
X f2 or ?
cC C
8 -7
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AC Timing Measurement Points (Except for X1, CL1)

0.7Vpo ::::>Measuremeqé:::ZOJVm
0.3Voo point 0.3Vpp

(b) 2.5V g Vpp < 2.7V

\7‘ 0.8Voo Measu remer< 0.8Voo .
A 0.2Vpo point 0.2Voo

Clock Timing

1/1c

el ton

-
CL! input 5 ZC ‘& Vim
N 7 L
ten T

1/4x

txy txn

X1 input S

TS
[P,
-2
-

. 7

ixn txy

(a) 2.7 VEVpp®6.0 V: Vya=Vpo—0.5 V, V;;m0.5 V
() 2.5 VEVpp<2.7 V: VpgemVpp—0.3 V, Vyyym0.3 V
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Serial Transfer Timing

17
=

Sl

SO

Interrupt Timing

INTO

INT1

RESET Input Timing

RESET

R

i

t tsix txs; )

input data

1 txso
Output data
| tioL 11 tion
| tisL ] 1 i
] tasL ' tRsH
8 -9
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Low Supply Voltage Data Retention Characteristics

in Data Memory

STOP Mode (Ta = -10°C to +70°C)
Parameter Symbo! Condition MIN. TYP. MAX. Unit
Data retention voltage VDDDR 2.0 6.0 \
Data retention current lDDDR VDDDDR=2‘° \ 0.2 10 uA
Data retention high level
RESET input voltage V|HDR 0.9VppoR Voopr*0-2| V
RESET setup period tsrs 0 ns
RESET hold period tuRs .0 ns
Data Retention Timing
Data retention mode
Voo
@ K x
@
®
RESET ® ®
L SRS t uRs
@ Vooor
® Vm
@ Vmor
@ Vi
Caution: In the data retention mode., all inputs must be on VDDDR
or lower.
i
|
|
8 - 10
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