Section 14 Electrical Specifications

14.1 Absolute Maximum Ratings
Table 14-1 gives the absolute maximum ratings for the H8/3724 Series.

Table 14-1 Absolute Maximum Ratings (provisional values)

Iltem Symbol Rating Unit Notes
Supply voltage Vee -0.31t0+7.0 \ 1,2
Programming voltage Vpp -0.310 +14.0 \ 1,2,3
Analog supply voltage AVce ~0.3t0+7.0 \) 1,2
Analog input voltage AV ~0.3 to AV +0.3 \ 1,2
Pin voltage (standard pins) Vi ~0.3 to Ve +0.3 \Y 1,2, 4
Pin voltage (high-voltage pins) Vr Vee —45t0 Ve +0.3 A 1,2,5
Operating temperature Top -20to +75 °C 1,2
Storage temperature Tetg -55to +125 °C 1,2

Notes: 1. Operation in excess of these absolute maximum ratings may resuit in permanent
damage to the LSI. Normally the LSI should be operated within the conditions given

under electrical characteristics on the following pages, so as to avoid malfunction and
assure maximum reliability.

. All voltages are based on Vgg as a reference voltage.

Applies to the ZTAT™ version.

Applies to standard-voltage pins.

Applies to high-voltage pins.

SRS
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14.2 HD6473724 and HD6473726 Electrical Characteristics

14.2.1 HD6473724 and HD6473726 DC Characteristics

Table 14-2 gives the allowable current values of the HD6473724 and HD6473726, and table 14-3
gives the electrical characteristics.

Table 14-2 Allowable Current Sink Values

Conditions: Vee=4.0t05.5V, Vgg=0.0V, Ta=-20to0 +75°C

ltem Symbol Rating Unit Notes
Allowable input current (into LSH) lo 2 mA 1,2
Allowable output current (from LSI) -l 2 mA 2,3
Allowable output current (from LSI) -lo 20 mA 3,4
Total allowable input current {into LSI) Zlo 50 mA 5
Total allowable output current (from LSI) -2lg 150 mA 6
Notes: 1. Allowable input current means the maximum current that can flow from each I/O pin to
Vss.
2. Applies to standard-voltage pins.
3. Allowable output current means the maximum current that can flow from V¢ to each /0
pin.
4. Applies to high-voltage pins.
5. Total allowable input current means the sum of current that can flow at one time from all
I/0 pins to Vgs.
6. Total allowable output current means the sum of current that can flow from Ve to all /O

pins.
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Table 14-3 DC Characteristics

Conditions: Unless otherwise indicated, Voc =4.0t0 5.5 V, Vi, = Ve — 40 to Ve,

Vs =0.0 V, T, =20 to +75°C

Applicable Rating
Item Symbol Pins Test Conditions Min Typ Max Unit Notes
Input high V4 RES 08Vge — Ve +0.3  V
voltage IRQg to IRQs
SCK1, SCK2 VCC =27to55V 0.9 Vcc —_ VCC +0.3
Sl4, Sl incl. subactive mode
EVENT, UD Vcc =27t055V 0.7 Vcc —_ VCC +03 V
incl. subactive mode
OSC1 Vcc -05 — Vcc +03 V
VCC =27t055V Vcc -03 — VCC +0.3
incl. subactive mode
POQ to P07 Vcc =27t055V 0.7 Vcc — Vcc +03 V
Piyto Pig incl. subactive mode
P8, to P8,
P9, to P9,
PAg to PA,
P34 to P3; Vec=271055V 0.7V — Vec 403  V
P4, to P4, incl. subactive mode
PSO to P57
P60 to P6;
P7,to P75
P1y
Input low V"_ R_ES, -0.3 —_ 0.2 VCC \
voltage SCK;, SCK;
|RQO to |RQ5 VCC =27t055V -0.3 —_ 0.1 Vcc
Sly, Sl incl. subactive mode
EVENT,UD V¢c=27t055V 03 — 03Vee V
incl. subactive mode
0SC, -0.3 — 05 \
Vec=271055V  -03 — 0.3
incl. subactive mode
P01 to P07 VCC =27t055V -0.3 —_ 03 Vcc \")
P1gto P1g incl. subactive mode
P8, to P8,
P9, to P9,
PAD to PA1
Pao to P33 Vee=271055V Vee 40 — 0.3 Vee A
P4, 1o P4, incl. subactive mode
P5, to P5,
P&, to P6,
P7,to P7,

Note: TEST pin should be connected to Vgs.
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Table 14-3 DC Characteristics (cont)

Conditions: Unless otherwise indicated, Ve =4.0t0 5.5V, Viisp=Vcc—-40to Ve,

Vs =0.0V, T, = =20 to +75°C

Applicable Rating
Item Symbol Pins Test Conditions Min Typ Max Unit Notes
Output hlgh VOH P10 to P15 ‘|OH =1.0mA VCC -1.0 — — Vv
voltage P8, to P8,
P9, to P9,  —lon=05mA Vee 0.5 — —
PWM, SO1,
SO VCC =27to55V VCC ~-0.5 — —_
2 —lon=0.3mA
PA,, PA, OH =
P30 to P33 —IOH =15 mA VCC -3.0 — —_ Vv
PdotoP4; T —TomA Voo 20 — —
P5q to P5; o ce =
PéotoP§;  —lon=4mA Vee-1.0 — —
P75t0P77  ve=27t055V — Voo 1.0 — V  Reference
—loy=4mA value
Outputlow Vg P14 to P1g Veg=4.0t055V  — — 04 Vv
voltage P8, to P8, loL=1.6 mA
P9, to P9,
PWM, 80, Vec=27t05.5V — 0.4 — Vv Reference
S0, lop=0.5mA value
PAg, PA,;
P30 to P33 Puli-down —_ —_ VCC =37 \)
P4, to P4, resistance
P5q to P55 150 kQ; pull-down
P&, to P65 voltage Ve —40 V
P7,to P7;
Input |||_ RES VlN =0to VCC 40 pA
leakage
current
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Table 14-3 DC Characteristics (cont)

Conditions: Unless otherwise indicated, Vec=4.010 5.5 V, Vgip = Ve - 40 to Vg,
Vss=0.0V, T,=-20to +75°C

Item Symbol

Applicable
Pins Test Conditions

Rating

Typ Max Unit Notes

1/0 leakage |,
current

TEST VlN =0to Vcc
SCK,, SCK,
8l,, Sl
TRQ, to RQ;
EVENT, UD
08C,

PO, to PO,
P1o to P1g
P8, to P8,
Pgo to P97
PAg, PA,

— 1 MA

P30 to P33 V‘N = Vcc —-40
P4° to P47 to Vcc

PS5, to P55

PGO to P67

P7, to P7,

Input Cin
capaci-
tance

Input pins f=1MHz, Vy=0V
and l/Q pins T,=25°C

other than

power source

pin

P1¢/EVENT

RES
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Table 14-3 DC Characteristics (cont)

Conditions: Unless otherwise indicated, Voe=4.010 5.5V, Vg = Voo - 40 to Ve,
Vgs=0.0V, T,=-20t0 +75°C

Applicable Rating

Item Symbol Pins Test Conditions Min Typ Max Unit Notes
Power lope Vee Vee=5V, — 17 — mA  Reference
dissipation fosc =8 MHz value
o Vozsv = 0 = ‘

fosc = 4 MH
active mode osc 2

VCC = 3 V, - 6 -_

fOSC =4 MHz
Power lRES VCC Vcc =5V, —_ 6 9 mA 1
dissipation fosc =8 MHz
s T — s

fosc =4 MHz
mode 0SC

Vec=3V, - 1.5 -

fOSC =4 MHz
Power |SLEEP Vcc VCC =5V, — 25 3.5 mA 1
dissipation in fosc =8 MHz
sleep mode Vec=5V, — 15 2.0

fosc =4 MHz

Vee =3V, — 1.0 —

fOSC =4 MHz
Power ISUB VCC VCC =27V —_ 6 20 pA
dissipation in 32 kHz crystal _ 1 _ VA 2
subactive oscillator used
mode Vec=5.0V — 16 — WA Reference

32 kHz crystal value

oscillator used _ 25 _ pA 2
Power lwatch  Vee Vee =27V - 32 6 pA
dissipation in 32 I_(Hz crystal _ 38 _ pA 2
watch mode oscillator used

Veg=50V — 10 — HA  Reference

32 kHz crystal value

oscillator used _ 12 _ LA 2
Power lsTBY Vee 32 kHz crystal — —_ 10 PA
dissipation oscillator not used
in standby Xy =Vee
mode
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Table 14-3 DC Characteristics (cont)

Conditions: Unless otherwise indicated, Voc=4.0t0 5.5V, Viisp=Voc—4010 Ve,
VSS =00V, Ta =-20to +75°C

Applicable Rating
Rem Symbol Pins Test Conditions Min Typ Max Unit Notes
RAM data Vsrtey Voo 32 kHz crystal 2 — - \'
retention oscillator not used
voltage in Xy =Vee
standby
mode

Notes: 1. Does not include current flowing to output buffer.

2. Reference value when bypass capacitor of 47 pF is connected between V¢ and Vge.
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14.2.2 HD6473724 and HD6473726 AC Characteristics

Regarding the AC characteristics, Table 14-4 gives the control signal timing of HD6473724 and
HD6473726, and Table 14-5 gives the serial interface timing.

Table 14-4 Control Signal Timing

Conditions: Unless otherwise indicated, Voc=4.0t0 5.5V, Viisp=Vcc-40to Ve,
Vgs=0.0V, Ta=-20to +75°C

Applicable Rating Reference
Item Symbol Pins Test Conditions Min  Typ Max Unit Diagram
Clock pulse fosc 0S8C,, 2 — 8.4 MHz
generator 0SC,, Vec=271055V 2  — 42
frequency
Clock cycle time  tcyg 0scC,, 19 — 500 ns Figure
0SC,, Vec=27t055V 238 — 500 141
Instruction cycle ¢ 238 — 1000 ns
time Vec=271055V 476 — 1000
Subclock pulse f, Xy, X2 Vee=271055V  — 32.768 — kHz
generator
frequency
Subclock cycle tsubcye X4, Xa Vgg=27t055V — 305 — us
time
Subactive ¢sue Vee=271055V  — 24414 — us
instruction cycte
time
Oscillator settling  t, QSC,, - — 40 ms
time (crystal 0SC,, Vec=271055V — — 60
oscillator)
Oscillator settling  t,. 0sC,, —_ — 20 ms
time (ceramic 0SC,, Vern=271055V — _ 40
oscillator) ce=e )
Oscillator tre Xy, X3 Vee=271055V — — 2 s
settling time
Extemnal clock tepH 08Cy 40 — - ns Figure
pulse width (high) Vec=271055V 100 — _ 14-1
External clock tepL 0SsC, 40 — — ns
pulse width (low) Vec=271055V 100 — _
External clock tepr 0SsC, — — 20 ns
rise time Voc=27t1055V — — 20
External clock fall  tcps 0S8C, — — 20 ns
time Veg=271055V — — 20
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Table 14-4 Control Signal Timing (cont)

Conditions: Unless otherwise indicated, Voe = 4.010 5.5 V, Vyigp = Ve - 4010 Vg,
Vgs=0.0V, Ta=-20to +75°C

Applicable Rating Reference
Item Symbol Pins Test Conditions Min Typ Max Unit Diagram
RES pin pulse treL RES Veg=271055V 10 — — ¢ Figure
width (low) 14-2
IRQ pin pulse tH 1RQ, to Vee=27t0565V 2 — — ¢ Figure
width (hlgh) IR 5 ¢SUB 14-3
IRQ pin pulse tw IRQ, to Vec=27t055Vv 2 — — ()
width (low) IRQs dsuB
EVENT pin tEVH EVENT VCC =27t055V 2 —_ —_ ¢ Figure
pulse width (high) 14-4
EVENT pin tew EVENT Vee=271055V 2 — — o
pulse width (low)
UD pin minimum  typy ub Vee=27t065V 2 — —_ [0} Figure
change width tupL 14-5
Table 14-5 Serial Interface Timing
Conditions: Unless otherwise indicated, Voo = 4.0t0 5.5V, Vgigp = Ve - 40to Vg,
Vgs=0.0V, Ta=-20to +75°C

Applicable Rating Reference
ltem Symbol Pins Test Conditions Min Typ Max Unit Diagram
Output transfer tscye SCKi, Vee=27t055V 2 — — o Figure
clock cycle time SCK2 14-6
Output transfer tsckn SCKi, Vec=27t055V 04 — — tseye
clock pulse width SCKz
(high)
Output transfer tsokL SCK,, Veg=271055V 04 - — tseye
clock pulse SCK,
width (low)
Output transfer tsckr SCKj, — — 60 ns
clock rise time SCK; Veg=271065V — _ 80
Output transfer tscks SCK;, - —_ 60 ns
clock fall time SCK, Vec=271055V — _ 80
Input transfer tseye SCK,, Vegc=271055V 1 — — [
clack cycle time SCK,
Input transfer tsckn SCK;,, Vee=27t055V 04 — — tseye
clock pulse SCK,
width (high)
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Table 14-5 Serial Interface Timing (cont)

Conditions: Unless otherwise indicated, Voc =4.0t0 5.5V, Viisp=Yec—4010 Vg,
Vgs=0.0V, Ta=-20to0 +75°C

Rating

Applicable Reference

Item Symbol Pins Test Conditions Min Typ Max Unit Diagram
Input transfer tsokL SCK,, Veg=27155V 04 - - tseye  Figure
clock pulse SCK, 14-6
width (low)
Input transfer tsckr SCKj, — — 60 ns
clock rise time SCK;, Vec=271055V — _ 80
Input transfer tscks SCK;, — — 60 ns
clock fall time SCK, Veo=271055V — _ 80
Serial output taso $0,, S0, — — 200 ns
data delay ime Vec=271055V —  — 350
Serial inputdata  tgg Sly, S, 230 — — ns
setup time Vec=27t055V 470 —  —
Serial inputdata  t,g S, S, 230 — — ns
hold time Vec=271055V 470 —  —
Transfer hold tscke SCK, When pin SCK;is 0.2 —_ 40 ps Figure
time input pin 14-7

When pin SCK,is 0.4 — 40

input pin

Vcc =27t055V

When pin SCK,is  — — 1 tscye

output pin

VCC = 27 to 55 V
Transfer end tes TS Vec=27t055V 3 — 4 o
acknowledge
time
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14.2.3 HD6473724 and HD6473726 A/D Converter Characteristics

Table 14-6 gives the HD6473724 and HD6473726 A/D converter characteristics.

Table 14-6 A/D Converter Characteristics

Conditions: Unless otherwise indicated, Voc =4.010 5.5 V, Vg = Ve - 40 to Ve,
Vg5 =0.0V, Ta=-20to +75°C

Applicable Rating
item Symbol Pins Test Conditions  Min Typ Max Unit Notes
Analog AVCC AVCC VCC -0.3 Vcc Vcc +03 V
supply
voltage
Analog AV|N ANO to AN7 AVSS —_ AVCC \)
input voltage
Analog Alee AVee AVgc =5V — — 200 MA
current Alstop Reset and power- — — 10 pA
down mode
Analog input Cyy ANg to AN, — — 30 pF
capacitance
Allowable RAIN ANO to AN7 bt —_ 10 kQ
signal source
impedance
Resolution — — 8 Bit
Absolute VCC = AVCC =5V — —_ 2.5 LSB
precision Ve = AV = - 25 — Reference
40to55V value
Conversion 3 155 148 us
time
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14.3 HD6433723, HD6433724, HD6433725, and HD6433726 Electrical
Characteristics

14.3.1 HD6433723, HD6433724, HD6433725, and HD6433726 DC Characteristics

Table 14-7 gives the allowable current values of the HD6433723, HD6433724, HD6433725, and
HD6433726 and table 14-8 gives the electrical characteristics.

Table 14-7 Allowable Current Sink Values

Conditions: Vee=4.0105.5V, Vgg=0.0V, Ta=-20to +75°C

ltem Symbol Rating Unit Notes
Allowable input current (into LSI) lo 2 mA 1,2
Allowable output current (from LSI) -lo 2 mA 2,3
Allowable output current (from LS} -lo 20 mA 3,4
Total allowable input current (into LSI) 2lo 50 mA 5

Total allowable output current (from LSI) 2o 150 mA 6

Total allowable output current to Vs, =2lo 30 mA 7
Notes: 1. Allowable input current means the maximum current that can flow from each 1/O pin to

2.
3.

4.

VSS.

Applies to standard-voltage pins.

Allowable output current means the maximum current that can flow from V¢ to each I/O
pin.

Applies to high-voltage pins.

. Total allowable input current means the sum of current that can flow at one time from all

I/O pins to Vgs.

. Total allowable output current means the sum of current that can flow from V¢ to all 1/O

pins.

. Total allowable output current to Vg, is the sum of current that can flow from all I/O pins

to Vdisp-

256

" M 4496204 0059156 OLT HE



Table 14-8 DC Characteristics

Conditions: Unless otherwise indicated, Voc=4.0t0 5.5V, Viisp= Vec—40to Ve,

Vsg =0.0 V, Ta =20 to +75°C

Applicable Rating
ftem Symbol Pins Test Conditions Min Typ Max Unit Notes
Input hlgh VlH RES 0.8 Vcc _— VCC +03 V
voltage IRQ, to IRQ5
SCK,, SCK; Vec=25t055V 09Vee — Vee +0.3
Sl,, Sl incl. subactive mode
EVENT,UD Vc=25t055V 07Vee — Ve +0.3 V
incl. subactive mode
OSC1 Vcc 05 — VCC +03 V
Vcc =25t055V VCC -03 — Vcc +0.3
incl. subactive mode
POO to P07 VCC =25t055V 0.7 Vcc —_ Vcc +03 V
Pigto P1g incl. subactive mode
P8, to P8,
P9, to P9,
PAg, PA,
P3° to P33 VCC =25t055V 0.7 Vcc _ VCC +03 V
P4, to P4, incl. subactive mode
P5, to P5;
Peo to P67
P70 to P77
P15
Inputiow  V_ RES, -0.3 —_ 02Vge V
voltage SCK;, SCK,
|RQO to |R05 VCC =25t055V -0.3 —_ 01 VCC
8l,, Sl incl. subactive mode
EVENT,UD Vgc=25t055V -0.3 — 03Vee V
incl. subactive mode
0SC, -0.3 — 0.5 \
VCC =251055V -0.3 -—_ 0.3
incl. subactive mode
PO, to PO, Vec=25t055V -0.3 — 03Vee V
P1yto Plg incl. subactive mode
PBU to P87
P9, to P9,
PA,, PA;
P30 to P33 VCC =25t055V VCC 40 — 0.3 VCC \
P4, to P4, incl. subactive mode
P5, to PS5,
P6, to P6;
P7, to P7;
P1,

Note: TEST pin should be connected to Vgg.
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Table 14-8 DC Characteristics (cont)

Conditions: Unless otherwise indicated, Veec =4.010 5.5V, Vi = Vo - 40 to Vg,
Vg =0.0V, Ta=-20to +75°C

Applicable Rating
item Symbol Pins Test Conditions Min Typ Max Unit Notes
Output hlgh VOH P1o to P15 _IOH =1.0mA VCC -1.0 — et \4
voltage P8, to P8;
P9yto P9,  —lon=05mA Vee =05 — -
PWM, SO1,
Vec=271055V  Vgc-05 — —
S0, = 0.3 mA
PA,, PA, “lon=0.9m
P3q to P33 —lon=15mA Veg-30 — — v
PdotoPd; = =10mA Voo 20 — -
P5, to P5;, oW=Tum c =
PéytoP6;,  —lon=4mA Vec-10 — —
P73t0 P77 vge=27t055V — Ve —1.0 — v Reference
—loy=4mA value
Output low Vg, Pigto P1g Vec=40t055V — — 0.4 v
voltage P8, to P8, lo,=1.6mA
Pgo to P97
PWM, 8Oy, Vgg=271t055V — 04 — A Referance
SO, lor=05mA value
PA,, PA,
P30 to P33 Vdisp = VCC —40V —_ Eannd VCC =37 \} With
P4, to P4, pull-down
P5q to P5; MOS
zgo to i?’ Pull-down - — Vo =37
oo P77 resistance
150 kQ; pull-down
voltage VCC —40V
Input I ES Mask ROM version: — - 1 HA
leakage Vin=0to Ve
current
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Table 14-8 DC Characteristics (cont)

Conditions: Unless otherwise indicated, Vo =4.010 5.5V, Vi = Vee — 40 t0 Vg,
Vgs=0.0V, Ta=-201t0 +75°C

Item Symbol

Applicable
Pins

Test Conditions

Rating

Typ

Max

Unit

Notes

/O leakage 1)
current

TEST
SCK,, SCK,
Sl,, Sl,
TRQ, to IRQ;
EVENT, UD
0S¢,

P01 to P07
P1 oto P16
Pao to P87
Pgo to P97
PA,, PA,

VIN =0to VCC

1

pA

P3, to P3,
P4, to P4,
P5, to P5;
PGQ to P67
P7o to P7;
P1,

Vin=Vce —40
to Vcc

20

HA

Not
including
pins with
pull-down
MOS

Pull-up =y
MOS
current

P1 [} to P1 6
P80 to P87
P9, to P9,
PAg, PA,

VCC=5V,V|N=0V 50

300

MA

Vee =27V,
ViN=0V

25

Reference
valus

Pull-down 14
MOS
current

P3, to P3,
P4, to P4,
PS5y to P5,
P60 to P67
P70 to P7;

Vdisp = Vg 36
Vin=Vce

120

800

A

Vdisp = VCC -18
Vin=Vee

280

Reference
value

Input Cn
capaci-
tance

Input pins
other than
power source
pin

P1,

f=1MHz, Viy=0V
T,=25°C

15

30

pF

259

M 4496204 0059159 89




Table 14-8 DC Characteristics (cont)

Conditions: Unless otherwise indicated, Vo =4.0t0 5.5V, Viisp=Vcc—40to Vg,
Vgs=0.0V, Ta=-20to +75°C

Applicable Rating
Item Pins Test Conditions Min Typ Max Unit Notes
Power Vee Veg=5V, — 15 — mA  Referance
dissipation fosc =8 MHZ value
when CPU Voo =5V, — 8 — 1
Op?ratlng n fOSC =4 MHz
active mode
Vcc =3V, _ 5 —_
fOSC =4 MHz
Power Vee Ve =5V, - 5 8 mA 1
dissipation fosc =8 MHz
during reset
in actgi,ve :’CSC ==54\|(th o 25 4
mode 0sc
Vec=3V, - 13 —
fosc =4 MHz
Power Vcc Vcc =5 V, _ 2 3 mA 1
dissipation in fosc =8 MHz
sleep mode Vec=5V, - 1 15
fOSC =4 MHz
Vee =3V, — 0.6 —
fosc =4 MHz
Power VCC Vcc =25V —_— 5 20 pA
dissipation in 32 kHz crystal
subactive oscillator used _ 9 _ A 2
mode
Ve =50V — 13 —_ HA  Reference
32 kHz crystal value
oscillator used - 20 _ pA 2
Power Vee Veg=25V — 22 5 HA
dissipation in 32 kHz crystal _ 28 _ A 2
watch mode oscillator used
Veg=5.0V — 6 — UA  Reference
32 kHz crystal value
oscillator used _ 8 _ pA 2
Power Voo 32 kHz crystal — —_ 5 HA
dissipation oscillator not used
in Standby X1 = VCC
mode
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Table 14-8 DC Characteristics (cont)

Conditions: Unless otherwise indicated, Voc =4.010 5.5 V, Vgig, = Voo~ 40 to Ve,
Vgs=0.0V, Ta=-201t0+75°C

Applicable Rating
Item Symbol Pins Test Conditions Min Typ Max Unit Notes
RAM data VSTBY VCC 32 kHz Crystal 2 —_ —_ \")
retention oscillator not used
voltage in Xy =Vee
standby
mode

Notes: 1. Does not include current flowing to pull-up MOS or output buffer.

2. Reference value when bypass capacitor of 47 yF is connected between V¢ and Vgg.
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14.3.2 HD6433723, HD6433724, HD6433725, and HD6433726 AC Characteristics

As for the AC characteristics, Table 14-9 gives the control signal timing of HD6433723,
HD6433724, HD6433725, and HD6433726, while Table 14-10 gives the serial interface timing.

Table 14-9 Control Signal Timing

Conditions: Unless otherwise indicated, Vec =4.010 5.5 V, Vi, = Ve =40 to Ve,
Vgs=0.0V, Ta=-2010 +75°C

Rating

Applicable Reference
item Symbol Pins Test Conditions Min  Typ Max Unit Diagram
Clock pulse fosc 0SC,, 2 — 8.4 MHz
generator OSC2.  vge=271055v 2 — 42
frequency
Clock cycle time  toyg 0S8C,, 119 — 500 ns Figure

0SC,, Vec=271055V 238 — 500 1441
Instruction cycle ¢ 238 — 1000 ns
time Vec=27t055V 476 — 1000
Subclock puise f, Xy, X3 Vec=251t055vV — 32.768 — kHz
generator
frequency
Subclock cycle tsubeyc X4 Xa Veec=25t0565V — 305 — us
time
Subactive dsus Vec=25t055V  — 24414 — Hs
instruction cycle
time
Oscillator setlling  t 0SC,, — — 40 ms
time (crystal 0SC,, Vog=27t1055V —  — 60
oscillator)

Oscillator setlling 0sC,, —_ — 20 ms

time (Ceramic OSCZ, VCC =271055V — — 40

oscillator)

Oscillator te Xy, Xz Vee=27t055V  — - 2 s

settling time

External clock tepn 0S8C, 40 — — ns Figure
pulse width (high) Vec=271055V 100 — _ 14-1
Extemal clock tepL 08C;4 40 — — ns

pulse width (low) Vec=27t055V 100 —  —

External clock tepr 0SC, — — 20 ns

fise time Vgc=27t055V —  — 20

External clock fall teps 0SC, —_ — 20 ns

time Vog=271055V —  — 20
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Table 14-9 Control Signal Timing (cont)

Conditions: Unless otherwise indicated, Voe = 4.0t0 5.5 V, Vyig, = Ve — 40 to Ve,
Vg5 =0.0V, Ta=-20to+75°C

Applicable Rating Reference
Item Symbol Pins Test Conditions Min  Typ Max Unit Diagram
RES pin pulse taeL RES Veg=271055V 10 — —_ ¢ Figure
width (low) 14-2
IRQ pin pulse ty 1RQg to Vee=27t055V 2 —_ — [ Figure
width (high) IRQs dsus 143
IRQ pin pulse e IRQ, to Vgc=27t055V 2 - — )
width (IOW) IR 5 ¢SUB
EVENT pin tevh EVENT Vec=27t055V 2 — — o Figure
pulse width (high) 14-4
EVENT pln tEVL EVENT VCC =27t055V 2 —_ ~— ¢
pulse width (low)
UD pin minimum  typy ub Vgg=27t055V 2 - — ¢ Figure
change width tupL 14-5
Table 14-10 Serial Interface Timing
Conditions: Unless otherwise indicated, Vcc=4.0t0 5.5V, Viisp=Voc—40to Vee,
Vgg=0.0V, Ta= 20 to +75°C

Applicable Rating Reference
Item Symbol Pins Test Conditions Min  Typ Max Unit Diagram
Output transfer tscye SCKa, Vec=27t055V 2 — — o Figure
clock cycle timing SCKz 14-6
Output transfer tsckH SCK3, Vee=271055V 04 - — tacye
clock pulse width SCKz
(high)
Output transfer tsexw SCK;, Veg=271t055V 04 — — tseye
clock pulse SCK;
width (low)
QOutput transfer tsekr SCK;, — — 60 ns
clock rise time SCK;p Vec=271055V — _ 80
Output transfer tsexi SCK;, — — 60 ns
clock fall time SCK, Veg=271055V — _ 80
Input transfer tscye SCKj, Vee=271t055V 1 — -— ¢
clock cycle timing SCK,
input transfer tsckH SCKy, Vec=271055V 04 — — tacye
clock pulse SCK,
width (high)

263

B 4496204 0059163 25T W



Table 14-10 Serial Interface Timing (cont)

Conditions: Unless otherwise indicated, Voc =4.010 5.5V, Vyip = Ve —40 to Vg,
Vgs=0.0V, Ta=-20to +75°C

Applicable Rating Reference

Item Symbol Pins Test Conditions Min  Typ Max Unit Diagram
Input transfer tsckL SCK;, Vec=271055V 04 — — tyye  Figure
clock pulse SCK, 14-6
width (low)
Input transfer tscke SCK;, — - 60 ns
clock rise time SCK, Vec=271055V — _ 80
Input transfer tscks SCK,, — —_ 60 ns
clock fall time SCK, Vec=27t055V — - 80
Serial output taso 80,, SO, — —_ 200 ns
data delay time Vec=271055V — — 350
Serial inputdata  tgg Sl,, S, 230 — — ns
setup time Vec=271055V 470 —  —
Serial inputdata  tyg) Sy, Sl 230 — — ns
hold time Vec=27155V 470 —  —
Transfer hold tscke SCK;, When pin SCKyis 0.2 — 40 us Figure
time input pin 14-7

When pin SCK,is 0.4 — 40

input pin

VCC =27t0585V

When pin SCKyis  — - 1 tseye

output pin

Vee=271055V
Transfer end tos (3 Vec=27t055V 3 — 4 o
acknowledge
time
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14.3.3 HD6433723, HD6433724, HD6433725, and HD6433726 A/D Converter
Characteristics

Table 14-11 gives the HD6433723, HD6433724, HD6433725, and HD6433726 A/D converter
characteristics.

Table 14-11 A/D Converter Characteristics (provisional values)

Conditions: Unless otherwise indicated, Voc = 4.010 5.5 V, Vgigp = Voo — 40 to Vee, Vgg = 0.0
V, Ta=-20to +75°C

Applicable Rating
Item Symbol Pins Test Conditions  Min Typ Max Unit Notes
Analog AVCC AVCC VCC -0.3 VCC VCC +03 V
supply
voltage
Analog AV|N ANO to AN7 AVSS —_ AVCC \Y
input voltage
Analog Alcc AVCC AVCC =5V bt —_ 200 A
current Algrop Reset and power- — — 10 pA
down mode
Analog input  Cpy ANg to AN, — —_ 30 pF
capacitance
Allowable Ran ANg to AN -— — 10 kQ
signal source
impedance
Resolution — — 8 Bit
Absolute Vegg=AVgg=5V — — 2.5 LSB
precision Vg = AVgg = — 25 — Reference
40to55V value
Conversion 31 155 14.8 us
time
265

B 4495204 0059165 022




14.4 Operational Timing

This section provides the following timing charts (figures 14-1 to 14-8).

¢
toye |

0SC, Vin
ViL

tcpH terL

1 || bl
tepr tees

Figure 14-1 System Clock Input Timing

RES Vi

treL

Figure 14-2 RES Pin Pulse Width (low)

|HQO to |R05 V"-

Figure 14-3 IRQ Pin Input Timing

ViH
ViL
m tevd

Figure 14-4 EVENT Pin Minimum Pulse Width

EVENT
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ub

Figure 14-5 UD Pin Minimum Change Width

tseye |
SCKy ViyorVou* /
SCK, ViLor Vo *

tsckt tsexr tsckn
tscxr
tdso
SO, Vou*
802 VOL*
tssi thsi

Sl
Sl,

Note: * Output timing reference levels:
Output high level: Vgy: 2.0V
Output low level: Vp: 0.8V
See figure 14-8 for the load conditions.

Figure 14-6 SCI I/O Timing
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_ Vou* £
Cs ]
¢
- tcs
ViH or VoL *
SCK,

Note: * Output timing reference levels:
Output high level: Vou:2.0V
Output low level: Vg : 0.8V
See figure 14-8 for the load conditions.

Figure 14-7 Serial Communication Interface 2 Chip Select Timing

LS! output pin & l ' <

30 pF

Figure 14-8 Output Load Conditions
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14.5 Differences in Electrical Characteristics between Mask ROM and
ZTAT™ Versions

Table 14-12 shows the difference in electrical characteristics between HD6473724/HD6473726
and HD6433723/HD6433724/HD6433725/HD6433726.

Table 14-12 Differences in Electrical Characteristics between Mask ROM and ZTAT™

Versions
Applicable Mask ROM Version ZTAT™ Version
item Symbol  Pins Test Conditions Min Typ Max Min Typ Max Unit
Operation Vee 25 — 55 27 — 585 V
range in
subactive
mode
Input leakage |, RES — — 1 — — 40 pA
current
Input Cin P16/EVENT — — 15 — — 35 pF
capacitance P17N gisp — — 30 - - 20
RES — - 15 — — 70

Power IOPE Vcc VCC =5V, —_ 15 —_— —_ 17 —_ mA
dissipation fosc =8 MHz
mecey T B
active mode fosc = 4 MHz

Vcc = 3 V, -_ 5 - - 6 -

fOSC =4 MHz
Power IFlES VCC VCC =5V, —_ 5 8 —_ 6 9 mA
dissipation fosc =8 MHz
during reset Vec=5V _ 25 4 — 3 5
in active fo = 4 I\;1Hz
mode osc

Vee =3V, — 13 — — 15 —

fosc =4 MHz
Power ISLEEP Vcc VCC =5V, _ 2 3 —_ 25 35
dissipation in fosc =8 MHz
sleep mode Vee =5V, — 1 15 — 15 2

fOSC =4 MHz

Vec =3V, — 06 — - 1 —

fosc =4 MHz
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Table 14-12 Differences in Electrical Characteristics between HD6473724 and

HD6433723/HD6433724 (cont)

Mask ROM Version ZTAT™ Version
Test Conditions Min Typ Max

Applicable
item Symbol Pins

Min Typ Max Unit

Power Isus
dissipation

in subactive

mode

Vee

Veg=25V
(no bypass capacitor)

5

20

Vee=25V
(47 uF bypass
capacitor)

Vee=27V
(no bypass capacitor)

20

Veg=27V
(47 pF bypass
capacitor)

11

VCC = 5 V
(no bypass capacitor)

13

16

VCC = 5 V
(47 YF bypass
capacitor)

20

22

Power
dissipation
in watch
mode

lwatcH

Vcc = 2.5 V
(no bypass capacitor)

22

Vee=25V
(47 pF bypass
capacitor)

28

7.

VCC = 27 V
(no bypass capacitor)

3.2

V=27V
(47 yF bypass
capacitor)

3.8

VCC = 5 V
(no bypass capacitor)

10

VCC = 5 V
(47 YF bypass
capacitor)

12

HA

Power lstRY
dissipation

in standby

mode

Vee

10

pPA
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