Section 13 Electrical Specifications

13.1 Absolute Maximum Ratings
Table 13-1 gives the absolute maximum ratings for the H8/3614 Series.

Table 13-1 Absolute Maximum Ratings (Provisional Values)

Item Symbol Rating Unit Notes
Supply voltage Vee -0.3t0+7.0 \ 1,2
Programming voltage Vpp -0.3t0+14.0 v 1,2,3
Analog supply voltage AViee —-031t0+70 Vv 1,2
Analog input voltage AV —0.310 AV +0.3 v 1,2
Pin voltage Vr -0.3to Ve +0.3 A 1,2
Operating temperature Top -20to +75 °C 1,2
Storage temperature Terg -55t0 +125 °C 1,2

Notes: 1. Operation in excess of these absolute maximum ratings may result 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.

2. All voltages are based on Vgg as a reference voltage.
3. Applies to the ZTAT™ version.
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13.2 HD6473614 Electrical Characteristics
13.2.1 HD6473614 DC Characteristics

Table 13-2 gives the allowable current values of the HD6473614. Table 13-3 gives the DC
characteristics.

Table 13-2 Allowable Output Current Values

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

Item 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 LSI) -lo 20 mA 3,4
Total allowable input current (into LSI) 2lo 50 mA 5
Total allowable output current (from LS1) —Zlg 150 mA 6

Notes: 1. Allowable input current means the maximum current that can flow from each YO pin to

Vss-

2. Applies to standard pins.

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

4. Applies to PMOS open-drain pins.

5. Total allowable input current means the sum of current that can flow at one time from all
I/O 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 13-3 DC Characteristics

Conditions: Unless otherwise indicated, Vo =4.010 5.5 V, Vg =0.0 V, T, = —20 to +75°C

Applicable Rating
item Symbol Pins Test Conditions Min Typ Max Unit Notes
Input high Vi RES 08Vge — Vec+0.3 V
voltage IRQq to IRQg
Slc'(é' SCKz  yee=271055V  09Vge — Ve 40.3
Sk, Sl incl. subactive mode
EVENT, UD Vcc =27t055V 0.7 ch _ Vcc +03 V
incl. subactive mode
0SC, Ve =05 — Veg+03 V
Vcc =27t055V VCC -03 — Vcc +0.3
incl. subactive mode
POGtoPO; Vg =271055V  07Vee — Vee +0.3 V
Piyto P14 incl. subactive mode
P2° to P27
P8, to P8,
P9, to P9,
PAg to PA;
PdytoPds  Vgg=271055V 07V — Vec+0.3 V
incl. subactive mode
Inputlow V). RES -0.3 — 02Vee V
voltage SCK;, SCK,
"Toos‘f RQs y=27t055v -03 — 0.1 Vee
Sh, Sl incl. subactive mode
EVENT,UD Vic=271055V -03 — 03Vee V
incl. subactive mode
0sCy -0.3 — 0.5 \
Vec=271055V 03 - 0.3
incl. subactive mode
PO, to PO, Vee=271055V 0.3 — 03Vge V
P1gto P15 incl. subactive mode
P2, to P2,
P8, to P8,
PQO to P97
PAg to PA;
P4, to P4, Vec=27t055V -0.3 — 03Vge V

incl. subactive mode

Note: Connect the TEST pin to Vgg.
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Table 13-3 DC Characteristics (cont)

Conditions: Unless otherwise indicated, Vo =4.0105.5 V, Vgg=0.0 V, T, = =20 to +75°C

Applicable Rating
item Symbol Pins Test Conditions Min Typ Max Unit Notes
Output high Vg PlgtoPl;  —logu=1.0mA Veo-1.0 — — \
voltage P2, to P2,
P8g to P8,
PRtoPS; 4 -05mA Voo 0.5 — —
PWM on="= ce
801, SO,
SCK;, SCK,
PAO to PA7 Vcc =27t055V VCC 05 — _
-IOH =0.3mA
P40 to P45 _IOH =15 mA Vcc 30 — —_— \")
~lon =10 mA Vee-20 — -
_IOH =4 mA Vcc -1.0 — —_
Vee=27t055V — Ve -1.0 — A Reference
—lon=4mA value
Output low Vg P1to P1g Vec=40t055V  — — 0.4 A
voltage P2, to P2, loo=1.6mA
P8, to P8,
P9, to P9,
ngVM SO, Vec=271055V — 04 - \ Reference
1 2 =
SCK,, SCK, lgL = 0.5 mA value
PAg to PA;
Input It RES Vin=0to Ve 40 MA
leakage
current
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Table 13-3 DC Characteristics (cont)

Conditions: Unless otherwise indicated, Vo =4.0105.5 V, Vgg=0.0 V, T, = -20 to +75°C

Item Symbol

Applicable Rating

Pins Test Conditions Min Typ Max

Unit Notes

I/O leakage 11, |
current

TEST Vin =010 Vg — — 1
SCK{, SCK,
Sl,, Sl
ﬁo—o to m5
EVENT, UD
0s¢,

POO to P07
Plyto P1g
P20 to P27
PBO to P87
P9, to P9,
PAg to PA,

YA

PdytoPds  Viy=0.0to Voo — — 2
P1,

HA

lnput ClN
capaci-
tance

Input pins f=1MHz, Viy=0V — — 20
and IO pins T,=25°C

other than

power source

pin

pF

P1g/EVENT - - 35

RES — — 70
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Table 13-3 DC Characteristics (cont)

Conditions: Unless otherwise indicated, Vcc =4.0 t0 5.5 V, Vg =0.0 V, T, = 20 to +75°C

Applicable Rating
Item Symbol Pins Test Conditions Min Typ Max Unit Notes
Current lope Vee Veg=5V, -_— 17 — mA  Reference
dissipation fosc =8 MHz value
‘g:eerr;tci-:\Fg'Li’n Vec=5V. - ° - !
f =
active mode osc = 4 MHz
Veg=3V, — 6 —_
fosc =4 MHz
Current lres Voo Vee=5V, — 6 9 mA 1
dissipation fosc =8 MHz
.dunng reset Vec=5V, _ 3 5
in active foor = 4 MHzZ
mode 0S¢
Vee =3V, - 1.5 -
fOSC =4 MHz
Current Isiteep Voo Vec=5V, — 25 35 mA 1
dissipation in fosc =8 MHz
sleep mode Voo =5V, — 15 20
fosc =4 MHz
Ve =3V, - 1.0 —
fosc =4 MHz
Current lsus Vee Vee =27V —_ 6 20 LA
dissipation in 32 kHz crystal
subactive oscillator used
- 1 - A 2
mode H
Veg=5.0V — 16 — HA  Reference
32 kHz crystal value
oscillator used - 29 — pA 2
Current lwaten  Vec V=27V - 32 6 pA
dissipation in 32 kHz crystal
watch mode oscillator used _ 38 _ pA 2
Vec =50V — 10 — WA Reference
32 kHz crystal value
oscillator used _ 12 — VA 2
Current lsTBY Vee 32 kHz crystal - - 10 YA
dissipation oscillator not used
in standby Xy=Vee
mode
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Table 13-3 DC Characteristics (cont)

Conditions: Unless otherwise indicated, Vo =4.0t0 5.5V, Vgg= 0.0 V, T, = 20 to +75°C

Applicable Rating
Item Symbol Pins Test Conditions Min Typ Max Unit Notes
RAM data Vstay Vee 32 kHz crystal 2 — — \
retention oscillator not used
voltage in Xy =Vge
standby
mode

Notes: 1. Does not include current flowing to output buffer.
2. Reference value when 47 pF bypass capacitor is connected between V¢ and Vs,

219

M 4496204 00bL2903 bTT WM



13.2.2 HD6473614 AC Characteristics

Table 13-4 gives the control signal timing of the HD6473614. Table 13-5 gives the serial interface

timing.

Table 13-4 Control Signal Timing

Conditions: Unless otherwise indicated, Vo =4.0105.5 V, Vgg=0.0 V, Ta =20 to +75°C

Applicable Rating Reference
Item Symbol Pins Test Conditions Min  Typ Max Unit Diagram
Clock pulse fosc 0S5C,, 2 — 8.4 MHz
generator 0SCy, Vec=271056V 2  — 42
frequency
Clock cycle time  toyg 0SC,, 19— 500 ns Figure 13-1
0SC, Vec=271055V 238 — 500
Instructioncycle o 238 — 1000 ns
time Vec=271055V 476 — 1000
Subclock pulse fy Xi, Xa Veg=27t055V — 32.768 — kHz
generator
frequency
Subclock cycie tsubeyc X, Xo Veg=2755V — 305 — us
time
Subactive PsuB Vec=27t0565V — 244,14 — us
instruction cycle
time
Oscillator settling  t,. 0S8C;, — - 40 ms
time (crystal 0SC, Vec=271055V — _ 60
oscillator)
Oscillator settling  t,. 0SC;, - — 20 ms
time (ceramic 0SC, Ver=271055V — _ 40
oscillator) e = )
Oscillator te X4, %o Veg=271t055V — — 2 s
settling time
External clock teen 0SCy 40 — — ns Figure 13-1
pulse width (high) Veo=271055V 100 —  —
External clock tep 0SC, 40 —_ — ns
pulse width (low) Voc=271055V 100 —  —
External clock tcer 08C, - — 20 ns
rise time Vec=271055V —  — 20
External clock fall tcpy 08C, — - 20 ns
time Vec=271055V — — 20
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Table 13-4 Control Signal Timing (cont)

Conditions: Unless otherwise indicated, Vo =4.0 10 5.5 V, Vgg=0.0 V, Ta = -20 to +75°C

Applicable Rating Reference
Item Symbol Pins Test Conditions Min  Typ Max Unit Diagram
RES pin pulse tReL RES Vec=27t055V 10 — — [} Figure
width (iow) 13-2
TRQ pin pulse ti IRQ, to Vee=271055V 2 - — )] Figure
width (high) IRQg ogys 133
iRQ pin pulse e 1RQ, to Vec=271055V 2 — — ]
width {low) IRQg 9sus
EVENT pin tevh EVENT Vgc=271t055V 2 — - o Figure
puise width (high) 13-4
EVENT pin teve EVENT Vec=271055V 2 — — ]
pulse width (low)
UD pin minimum  typy ub Vec=27t055V 2 — — ] Figure
change width tuoL 13-5

Table 13-5 Serial Interface Timing

Conditions: Unless otherwise indicated, Voe=4.0105.5 V, Vgg = 0.0 V,

Ta=-20to +75°C

Applicable Rating Reference
Item Symbol Pins Test Conditions Min  Typ Max Unit Diagram
Output transfer tseye SCKa1, Vec=27t055V 2 —_ — -] Figure
clock cycle time SCKz 13-6
Output transfer tsckH SCKi, Vec=27t055V 04 — — tseye
clock pulse width SCK2
(high)
Output transfer tsoke SCK;, Veg=27t055V 04 - - tseyc
clock pulse SCK,
width (low)
Qutput transfer tsckr SCK,, - — 60 ns
clock rise time SCK, Vec=271055V — _ 80
Output transfer tsokt SCKy, — - 60 ns
clock fall time SCK, Vec=271055V — _ 80
Input transfer tseye SCK,, Veg=27t055V 1 — — -]
clock cycle time SCK;,
Input transfer tsoxm SCK,, Vec=2.7t055V 04 - — tseye
clock pulse SCK;
width (high)
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Table 13-5 Serial Interface Timing (cont)

Conditions: Unless otherwise indicated, Vo =4.0t0 5.5 V, Vgg = 0.0 V, Ta= -20 to +75°C

Applicable Rating Reference

Item Symbol Pins Test Conditions Min  Typ Max Unit Diagram
Input transfer tsox SCK;, Vee=27t055V 04 — — tseyc  Figure
clock pulse SCK, 13-6
width (low)
Input transfer tscor SCK;,, — — 60 ns
clock rise time SCKy Vec=271055V — _ 80
Input transfer tsexi SCK;, — - 60 ns
clock fall time SCK, Vec=271055V — _ 80
Serial output taso 804, SO, — — 200 ns
data delay time Vec=27t055V — _ 350
Serial input data  tgg, Sy, S, 230 — — ns
setup time Vec=271055V 470 — @ —
Serial input data  tpg, Sly, 8l, 230 — — ns
hold time Vec=271055V 470 — @ —
Transfer hold tscke SCK, When pin SCK,is 0.2 — 40 us Figure
time input pin 13-7

When pin SCKyis 0.4 —_— 40

input pin

Vcc =271t055V

When pin SCKyis  — — 1 tseye

output pin

VCC =27t055V
Transfer end tes [+ Vee=271055V 3 — 4 o
acknowledge
time
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13.2.3 HD6473614 A/D Converter Characteristics

Table 13-6 gives the HD6473614 A/D converter characteristics.

Table 13-6 A/D Converter Characteristics

Conditions: Unless otherwise indicated, Ve =4.0 10 5.5 V, Vgg =0.0 V, Ta = -20 to +75°C

Applicable Rating
Item Symbol Pins Test Conditions Min Typ Max Unit Notes
Analog AVgo AVce Vec—03 Ve Vee 403 V
supply
voltage
Analog AV|N ANg to AN, AVSS -— AVCC A
input voltage
Analog Alce AVee AVec=5V — — 200 uA
current Algrop Reset and power-  — — 10 pA
down mode
Analog input  Cpy AN, to AN, — — 30 pF
capacitance
Allowable RA'N ANO to AN7 —_ — 10 kQ
signal source
impedance
Resolution —_ — 8 Bit
Absolute Vec=AVge=5V  — - 2.5 LsB
precision Vg = AVeg = — 25 — Reference
40to55V value
Conversion 31 15.5 14.8 ps
time
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13.3 HD6433613 and HD6433614 Electrical Characteristics
13.3.1 HD6433613 and HD6433614 DC Characteristics

Table 13-7 gives the allowable current values of the HD6433613 and HD6433614. Table 13-8 gives
the DC characteristics.

Table 13-7 Allowable Output Current Values

Conditions: Ve =4.0105.5 V, Vgg = 0.0 V, Ta = ~20 to +75°C

item Symbol Rating Unit Notes
Allowable input current (into LSI) lo 2 mA 1,2
Allowable output current (from LSI) —o 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) -Zlo 150 mA 6

Notes: 1. Allowable input current means the maximum current that can flow from each VO pin to

Vss.

2. Applies to standard pins.

3. Allowable output current means the maximumn current that can flow from Vg to each /O
pin.

4. Applies to PMOS open-drain pins.

5. Total allowable input current means the sum of current that can flow at one time from all
I/O pins to Vgg.

6. Total allowable output current means the sum of current that can flow from Vc to all /O
pins.
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Table 13-8 DC Characteristics

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

Applicable Rating
ltem Symbol Pins Test Conditions Min Typ Max Unit Notes
Input high Vi RES 08Vee — Vee 403V
voltage IRQ, to TRQ;
::3"1 SOz voo=251055V 09V — Vo +0.3
1. Sl incl. subactive mode
EVENT,UD Vec=25t055V 07V — Vec+03  V
incl. subactive mode
0SsC, Ve =05 — Ve +0.3 V
Vcc =25t055V Vcc -03 — Vcc +0.3
incl. subactive mode
POO to PO-, Vcc =25t055V 0.7 Vcc —_ VCC +03 V
P1pto P1g incl. subactive mode
P2, to P2,
P8, to P8,
Pgo to P97
PAg to PA;
P4, to P4g Vec=25t055V 07V — Vee 403 V
P1, incl. subactive mode
Inputlow V. RES -0.3 — 02Vge V
voltage SCKj, 8CK,
'F:QOS'I° RQs v =2510055v 03 — 0.1 Vg
Sk, Sl incl. subactive mode
EVENT,UD Vc=251055V 0.3 - 03V V
incl. subactive mode
0sC, -0.3 - 0.5 \
Vgg=25t055V -03 — 0.3
incl. subactive mode
PO, to PO, Vgec=25t055V 03 — 03Vee V
P1gt0 P1g incl. subactive mode
P2, to P2;
P8, to P8,
Pgo to P97
PAy to PA;
P4, to P4y Vec=25t055V 03 — 03Vge V
P1, incl. subactive mode

Note: Connect the TEST pin to Vgg.
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Table 13-8 DC Characteristics (cont)

Conditions: Unless otherwise indicated, Ve =4.0105.5 V, Vg = 0.0 V, Ta=-20to +75°C

Applicable Rating
Item Symbol Pins Test Conditions Min Typ Max Unit Notes
Output high VOH P10 to P15 _IOH =1.0mA VCC -10 — — v
voltage P24 10 P2;
P8, to P8, O — _
P9, to PY, lon = 0.5 mA Vec-0.5
PWM
S04, SO, Vec=271055V V05 — —
PAgto PA;  —lon=03mA
P4ytoPd;  —lgy=15mA Vee =30 — — v
_IOH =10 mA Vcc -20 — -—_
_|OH =4 mA VCC -10 — —_
Veg=27t055V  — Ve —1.0 — \' Reference
—lon=4mA value
Output low Vg, Plgto P1g Vec=40t055V — —_ 0.4 v
voltage P2, to P2, lop =1.6 mA
P8g to P87
Po0P%  veo=271055V  — 04 - V  Reference
SO1, SO, loL = 0.5 mA value
PA, to PA;
Input I ! RES Mask ROM version: — - 1 pA
leakage Vin=01toVge
current
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Table 13-8 DC Characteristics (cont)
Conditions: Unless otherwise indicated, Voo = 4.0 t0 5.5 V, Vgg = 0.0 V, Ta = 20 to +75°C

Applicable Rating
Item Symbol Pins Test Conditions Min Typ Max Unit Notes

/O leakage 1 | TEST Vin=010 Ve — - 1 pA
currant SCK;,, SCK,

Sly, S,

TRQ, to IRQ

EVENT, UD

0SC,

P0g to PO,

P1 0 to P1 6

P20 to P27

P8, to P8,

P9, to P9,

PA, to PA,

P40 to P47 V|N =0to Vcc —_— — 2 |JA

P1,
Pull-up =g Pigto Pig Vee=5V.Vy=0V 50 — 300 pA Reference
MOos P2, to P2, value
current P8, to P8, Veo=27V, — 25 —

P9, to P9, V=0V

PAg to PA,

Input Cin Input pins f=1MHz, V=0V — — 15 pF
capaci- other than Ta=25C
tance power source

pin

P, — — 30
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Table 13-8 DC Characteristics (cont)

Conditions: Unless otherwise indicated, Vo =4.0t0 5.5 V, Vgg = 0.0 V, Ta=-20to +75°C

Applicable Rating
Item Symbol Pins Test Conditions Min Typ Max Unit Notes
Current lope Vee Vee =58V, — 15 — mA  Reference
dissipation fosc =8 MHZ value
eporating Ve =5V, - - ‘
f =4MH
active mode 0sc z
Vee =3V, — 5 -
fOSc =4 MHz
Current lRES Vcc VCC =5V, —_ 5 8 mA 1
dissipation fosc = 8 MHz
during reset Vee=5V — 25 4
in active . ’
fosc = 4 MHz
mode OSC
Vec=3V, —_ 13 —
foso =4 MHz
Current Isieer Ve Vec=5V, — 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
Current lsus Veg Vegc=25V —_ 5 20 pA
dissipation in 32 kHz crystal
subactive oscillator used
mode ° A 2
Veg=5.0V — 13 — pA  Reference
32 kHz crystal value
oscillator used _ 20 _ PA 2
Current lwatcH  Veo Vec=25V - 22 5 HA
dissipation in 32 kHz crystat
watch mode oscillator used — 28 _ YA 2
Veg=56.0V - 6 - UA  Reference
32 kHz crystal value
oscillator used - 8 . YA 2
Current IstRY Vee 32 kHz crystal — — 5 pA
dissipation oscillator not used
in standby Xy =V¢e
mode
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Table 13-8 DC Characteristics (cont)

Conditions: Unless otherwise indicated, Vo =4.0105.5 V, Vgg = 0.0 V, Ta = —20 10 +75°C

Applicable Rating
item Symbol Pins Test Conditions Min Typ Max Unit Notes
RAM data Vsrey Vee 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 47 pF bypass capacitor is connected between V¢ and Vgg.
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13.3.2 HD6433613 and HD6433614 AC Characteristics

Table 13-9 gives the control signal timing of the HD6433613 and HD6433614. Table 13-10 gives
the serial interface timing.

Table 13-9 Control Signal Timing

Conditions: Unless otherwise indicated, Vo =4.010 5.5 V, Vgg = 0.0 V, Ta = =20 to +75°C

Applicable Rating Reference
Item Symbol Pins Test Conditions Min  Typ Max Unit Diagram
Clock pulse fosc 0SC,, 2 — 8.4 MHz
generator 0sC, Vec=2710556V 2  — 42
frequency
Clock cycle time  tcyc 08C,, 19 — 500 ns Figure 13-1
0SC, Vec=271055V 238 — 500
Instruction cycle o 238 — 1000 ns
time Vec=271055V 476 — 1000
Subclock pulse 1, Xy, Xa Voc=25t055V — 32768 —  kHz
generator
frequency
Subclock cycle tsubeye X, X Vec=25t055V  — 305 — Hs
time
Subactive Bsus Vec=25t055V  — 24414 — us
instruction cycle
time
Oscillator setting  t,o 0SC,, - — 40 ms
time (crystal 0SC, Vec=271055V — _ 60
oscillator)
Oscillator setting  t,. 0OSC;, - —_ 20 ms
time (ceramic 0SC, Ver=271055V — _ 40
oscillator) ce== ’
Oscillator te Xy, Xo Vec=27t055V — — 2 s
settling time
External clock tcem 0OsC, 40 — - ns Figure 13-1
pulse width (high) Vec=271055V 100 —  —
External clock tepL 0S8C; 40 — — ns
pulse width (low) Vec=271655V 100 — —
External clock topr 0S8C, - — 20 ns
rise time Vee=271055V — — 20
External clock fall tepy 0SC, — — 20 ns
time Veg=271655V — — 20
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Table 13-9 Control Signal Timing (cont)

Conditions: Unless otherwise indicated, Voc =4.010 5.5 V, Vgg=0.0 V, Ta = 20 to +75°C

Applicable Rating Reference
Item Symbol Pins Test Conditions Min  Typ Max Unit Diagram
RES pin pulse treL RES Veg=27t0585V 10 - - -] Figure
width (low) 13-2
TRQ pin pulse ti 1RQq to Veg=271055V 2 — — ] Figure
width (high) 1RO ogus  13-3
1RQ pin pulse ty IRQ to Vec=271055V 2 - - ]
width (low) |RQ5 Gsus
EVENT pin tevn EVENT Vec=271055V 2 - — ] Figure
pulse width (high) 13-4
EVENT pin tevt EVENT Vec=27t055V 2 — - ]
pulse width (low)
UD pin minimum  typy ub Vecg=27t055Vv 2 — - Figure
change width tuoL 13-

Table 13-10 Serial Interface Timing

Conditions: Unless otherwise indicated, Vo =4.0t0 5.5V, Vg =0.0 V,

Ta=-20to +75°C

Applicable Rating Reference
item Symbol Pins Test Conditions Min  Typ Max Unit Diagram
Output transfer SCKi1, Vee=271055V 2 — — ] Figure
clock cycle timing SCK2 13-6
Qutput transfer tsexH SCKi, Veg=27t055V 04 — - tseye
clock pulse width SCKz
(high)

Output transfer tsoxe SCK;, Vee=27t055V 04 — — tseye
clock pulse SCK;

width (low)

Qutput transfer tsckr SCK;, - - 60 ns
clock rise time SCK, Vec=27t055V — _ 80

Output transfer tsoks SCK,, — — 60 ns
clock fall time SCK; Voc=271055V — _ 80

Input transfer tseye SCK;, Veg=27t055V 1 - —_ o
clock cycle timing SCK;,

Input transfer tsckH SCK;, Vec=27t055V 04 - — tseye
clock pulse SCK,

width (high)
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Table 13-10 Serial Interface Timing (cont)

Conditions: Unless otherwise indicated, Vo =4.0t0 5.5 V, Vgg = 0.0 V, Ta = =20 to +75°C

Applicable Rating Reference

Item Symbol Pins Test Conditions Min  Typ Max Unit Diagram
input transfer tsekt SCK,, Vee=27t055V 04 — —_ tseye  Figure
clock pulse SCK;, 13-6
width (low)
input transfer tsckr SCK;, - — 60 ns
clock rise time SCK, Vec=271055V — _ 80
Input transfer tsoxr SCK;, - — 60 ns
clock fall time SCK, Vec=271055V — _ 80
Serial output taso S04, SO, —_ - 200 ns
data delay time Vec=271055V — _ 350
Serial input data  tgg, Sly, Sly 230 — — ns
setup lime Vec=271055V 470 — @ —
Serial input data  t,g Sl,, St 230 — — ns
hold time Voo =271055V 470 —  —
Transfer hold tscke SCK, When pin SCKyis 0.2 — 40 ps Figure
time input pin 13-7

When pin SCKyis 04 - 40

input pin

Vec=271055V

When pin SCKyis — — 1 tscyc

output pin

Vec=271055V
Transfer end tes CcS Vec=271055V 3 — 4 o
acknowledge
time
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13.3.3 HD6433613 and HD6433614 A/D Converter Characteristics
Table 13-11 gives the HD6433613 and HD6433614 A/D converter characteristics.
Table 13-11 A/D Converter Characteristics

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

Applicable Rating

item Symbol Pins Test Conditions Min Typ Max Unit Notes
Analog AVee  AVge Vec—03 Vg Vec+03 vV
supply
voltage
Analog AV AN to AN, AVgg — AVee v
input voltage
Analog Alge AVce AVge=5V — — 200 uA
current A

Algrop Reset and power- — - 10 VA

down mode
Analog input  Cpy AN, to AN, — — 30 pF
capacitance
Allowable Rain ANg to AN, — — 10 kQ
signal source
impedance
Resolution - — 8 Bit
Absolute Veg=AVgc=5V  — — 2.5 LsB
precision Veeg =AVee = —_ 25 — Reference
4.0to55V value
Conversion 31 155 148 TR
time
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13.4 HD6433612 Electrical Characteristics

13.4.1 HD6433612 DC Characteristics

Table 13-12 gives the allowable output current values of the HD6433612. Table 13-13 gives the DC
characteristics.

Table 13-12 Allowable Output Current Values

Conditions: Vo =4.0t05.5V, Vg =0.0 V, Ta=-20to +75°C

ltem Symbol Rating Unit Notes
Allowable input current (into LSI) lo 2 mA 1,2
Allowable output current (from LSH) -lo 2 mA 2,3
Aliowable output current (from LSI) -lo 20 mA 3,4
Total allowable input current (into LSI) 2o 50 mA 5
Total allowable output current (from LSI) —2Zlo 150 mA 6
Notes: 1. Allowable input current means the maximum current that can flow from each I/0 pin to
Vss.
2. Applies to standard pins.
3. Allowable output current means the maximum current that can flow from V¢ to each VO
pin.
4. Applies to PMOS open-drain pins.
5. Total allowable input current means the sum of current that can flow at one time from all
I/O pins to Vgg.
6. Total allowable output current means the sum of current that can flow from V¢ to all 11O

pins.
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Table 13-13 DC Characteristics

Conditions: Unless otherwise indicated, Vo =4.0105.5 V, Vgg =0.0 V, Ta= 20 to +75°C

Applicable Rating
tem Symbol Pins Test Conditions Min Typ Max Unit Notes
Inputhigh V4 RES 08Vee — Vo +0.3 V
voltage IRQ, to IRQg
SCKé' SCKz Ve =251055V  09Vg — Ve +0.3
Sls, Sl incl. subactive mode
EVENT,UD Vgc=25t055V 07V — Veg 103V
incl. subactive mode
0SC; Ve =05 — Voc+03 V
Vec=251055V Vg -03 — Vee +0.3
inct. subactive mode
PO to PO;  Vg=251055V 07V — Vec +0.3 V
P1gto Pig incl. subactive mode
P20 to P27
P8, to P8,
P9, to P9,
PAg to PA;
P4gto P45  Vgc=251055V  0.7Vee — Vo +0.3 v
P1, incl. subactive mode
lnput low VIL RES 0.3 —_ 0.2 Vcc v
voltage SCK;, SCK,
gl‘oo '|°'R°5 Vec=25t055V 03  — 0.1 Ve
1, Sl incl. subactive mode
EVENT,UD Vg c=25t055V -03 — 03V V
incl. subactive mode
0SsC, -03 — 0.5 V'
Vec=251055V 03 —- 0.3
incl. subactive mode
POytoPO;  Vgc=25t55V 03 - 03V V
Plgto P1g incl. subactive mode
P2, to P2,
PBO to P87
Pgo to P97
PAj to PA;
P4, to P4, Vec=25t055V 0.3 — 03Vge V
P1, incl. subactive mode

Note: Connect the TEST pin to Vgg.
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Table 13-13 DC Characteristics (cont)

Conditions: Unless otherwise indicated, Ve =4.0105.5 V, Vg =0.0 V, Ta =20 to +75°C

Applicable Rating
Item Symbol Pins Test Conditions Min Typ Max Unit Notes
Output high Vgy Pigto P1g ~lop=1.0mA Veg-1.0 — — v
voltage P2, to P2,
P8otoP8; ) L =05mA Ve 05 — —
P9, to P9, On =" e
$0,, 80,
SCK,,SCK, Vec=271055V Ve -05 — -
PAgtoPA;,  —lon=0.3mA
P4, to P4g =lon=15mA Vee—3.0 — - \Y
~lon=10mA Vee-20 — -
—'OH =4mA Vcc -10 — —
Vec=271055V — Voo -1.0 — \ Reference
=lgn=4mA value
Output low Vg, PlgtoPl;  Vee=4.0t055V — — 0.4 v
voltage P24 to P2, loL=1.6 mA
P8, to P8;
2900 ‘%’;97 Voc=271055V — 04  — V  Reference
1 o2 loL = 0.5 mA value
SCK,,SCK, *
PAy to PA;
Input H ! RES Mask ROM version: — — 1 HA
leakage Vin=0to Vo

current
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Table 13-13 DC Characteristics (cont)

Conditions: Unless otherwise indicated, Vo =4.010 5.5 V, Vgg = 0.0 V, Ta = 20 to +75°C

item Symbol

Applicable
Pins

Test Conditions

Rating

Min

Typ

Unit Notes

/O leakage |, |
current

TEST
SCK,, SCK,
sl,, Sl
m-o to ms
EVENT, UD
0sC,

PO, to PO,
Pigto P1g
P2, to P2,
Peo to P87
P9, to P9,
PAg to PA;

V|N =0.0to Vcc

1

HA

P4y to P4
P1,

VIN =0.0to Vcc

A

Pull-up =l
MOS
current

p

Ploto P1g
P2° to P27
P8, to P8,
P9, to P9,
PAO to PA7

Voc=5V, V=0V

50

300

YA

VCC = 2.7 V,
VIN =0V

25

Reference
value

Input Cin
capaci-
tance

Input pins
and /O pins
other than
power source
pin

P,

f=1MHz, Viy=0V
T,=25C

15

pF
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Table 13-13 DC Characteristics (cont)

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

Applicable Rating
Item Symbol Pins Test Conditions Min Typ Max Unit Notes
Current lope Vee Vec=5V, - 15 — mA  Reference
dissipation fosc =8 MHz value
fosc =4 MHz
active mode osc
Vec=3V, —-— 5 —
fosc = 4 MHz
Current lRes Vee Vee=5V, — 5 8 mA 1
dissipation fosc = 8 MHz
during reset Veg=5V - 25 4
in active 1 ’
fosc =4 MHz
mode 0sc
Vec=3V, — 1.3 —
fOSC =4 MHz
Current Isieer Veo Vee=5V, — 2 3 mA 1
dissipation in fosc =8 MHz
slesp mode Vec =5V, — 1 15
fOSC =4 MHz
Vec=3YV, — 0.6 -—
fosc =4 MHz
Current lsus Vee Vec =25V — 5 20 HA
dissipation in 32 kHz crystal
subactive oscillator used
— — A
mode 9 H 2
Vee =50V — 13 — HA  Reference
32 kHz crystal value
oscillator used _ 20 — uA 2
Current warch  Voc Vec =25V - 22 5 pA
dissipation in 32 kHz crystal
watch mode oscillator used _ 28 —_ pA 2
Ve =50V — 6 _ WA Reference
32 kHz crystal value
oscillator used - 8 _ pA 2
Current IstRY Ve 32 kHz crystal - — 5 YA
dissipation oscillator not used
in standby Xy=Vee
mode
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Table 13-13 DC Characteristics (cont)

Conditions: Unless otherwise indicated, Voc =4.01t05.5 V, Vgg =0.0 V, Ta=-20to +75°C

Applicable Rating
Item Symbo! Pins Test Conditions Min Typ Max Unit Notes
RAM data Vsrey Vee 32 kHz crystal 2 - — \'4
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 47 uF bypass capacitor is connected between Vg and Vgg.
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13.4.2 HD6433612 AC Characteristics

Table 13-14 gives the control signal timing of the HD6433612. Table 13-15 gives the serial
interface timing.

Table 13-14 Control Signal Timing

Conditions: Unless otherwise indicated, Ve =4.010 5.5 V, Vgg =0.0 V, Ta =20 to +75°C

Applicable Rating Reference
Item Symbol Pins Test Conditions Min Typ Max Unit Diagram
Clock pulse fose 08C,, 2 — 84 MHz
generator 0SC, Vec=271055V 2  — 42
frequency
Clock cycle time  tcyg 0SC,, 19 — 500 ns Figure 13-1

0SC2  ve=271055v 288 — 500
Instructioncycle o 238 — 1000 ns
time Vec=271055V 476 — 1000
Subclock pulse  f, Xy, Xo Vec=25t055V — 32,768 — kHz
generator
frequency
Subclock cycle tsubeye Xy, X Vec=25t055V — 305 — us
time
Subactive 25U Vec=25t055V — 24414 — ps
instruction cycle
time
Oscillator setting  t,, 0S8C;,, — - 40 ms
time (crystal 0SC, Voc=271055V — — 60
osciltator) ce
Oscillator setting  t,. 0sC,, - —_ 20 ms
time (ceramic 0SC, Ver=271055V — — 40
oscillator) ce= e ’
Oscillator tre X4, Xa Vec=27t055V — - 2 s
settling time
External clock tepn 0OSC, 40 - — ns Figure 13-1
pulse width (high) Veo=271055V 100 —  —
External clock tepL QsC, 40 - —_— ns
pulse width (low) Vec=271055V 100 —  —
External clock topr 08C, — — 20 ns
rise time Vec=271055V — — 20
External clock fall tepy 08C, — — 20 ns
time Veg=27155V — — 20
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Table 13-14 Control Signal Timing (cont)

Conditions: Unless otherwise indicated, Vo =4.0t0 5.5 V, Vgg

=0.0V,Ta=-20t0 +75°C

Applicable Rating Reference
tem Symbol Pins Test Conditions Min  Typ Max Unit Diagram
RES pin pulse tRet RES Vegg=27t055V 10 — - o Figure
width (low) 13-2
TRQ pin pulse ty 1RQ to Veg=27t055V 2 — - o Figure
width (hlgh) |HQ5 Fsus 13-3
TRQ pin pulse t IRQyto Veg=27t055V 2 - - o
width (low)} IRQ5 Psus
EVENT pin tevh EVENT Vec=27t055V 2 — — o Figure
pulse width (high) 13-4
EVENT pin teve EVENT Vec=27t055V 2 — — 2
puise width (low)

UD pin minimum  typy ubD Vec=27t055V 2 — - [} Figure
change width tunt 13-5

Table 13-15 Serial Interface Timing

Conditions: Unless otherwise indicated, Vo =4.0t0 5.5V, Vgg=0.0 V,

Ta=-20to +75°C

Applicable Rating Reference
Item Symbol Pins Test Conditions Min Typ Max Unit Diagram
Qutput transfer SCK1, Vee=27t055V 2 —_ — [*] Figure
clock cycle timing SCK2 13-6
Qutput transfer tsoxH SCKj, Vec=271055V 04 — — tocye
clock pulse width SCKz
(high)
Qutput transfer tscre SCKy, Vee=271t055V 04 — — tseye
clock pulse SCK;
width (low)
Output transfer tsckr SCK;, — — 60 ns
clock rise time SCK, Vec=271055V — _ 80
Output transfer tsekt SCK,, - — 60 ns
clock fall time SCK, Vec=271055V — _ 80
input transfer tseye SCK,, Vee=27t055V 1 —_ - o
clock cycle timing SCK,
Input transfer tsckH SCK;, Veg=27t055V 04 — — tocye
clock pulse SCK,
width (high)
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Table 13-15 Serial Interface Timing (cont)

Conditions: Unless otherwise indicated, Vo = 4.0 10 5.5 V, Vgg = 0.0 V, Ta = -20 to +75°C

Applicable Rating Reference

Item Symbol Pins Test Conditions Min  Typ Max Unit Dlagram
Input transfer tscke SCKj, Veg=27t055V 04 — — tecye  Figure
clock pulse SCK;, 13-6
width (low)
Input transfer tsckr SCK;, — - 60 ns
clock rise time SCK, Vec=271055V — _ 80
Input transfer tscxe SCK,, - — 60 ns
clock fall time SCK, Vec=271055V — — 80
Serial output taso S04, SO, - — 200 ns
data delay time Vec=271055V — — 350
Serial input data  tgg, Sy, Sip 230 — — ns
setup time Vec=27t055V 470 — —
Serial inputdata  t,g, Sly, Sly 230 — — ns
hold time Vec=271055V 470 —  —
Transtfer hold tseke SCK, When pin SCK;is 0.2 - 40 us Figure
time input pin 13-7

When pin SCK;is 0.4 - 40

input pin

Vec=271055V

When pin SCKyis — — 1 teeye

output pin

Vee=271055V
Transfer end tcs cs Vec=271055V 3 — 4 ]
acknowledge
time
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13.4.3 HD6433612 A/D Converter Characteristics

Table 13-16 gives the HD6433612 A/D converter characteristics.

Table 13-16 A/D Converter Characteristics

Conditions: Unless otherwise indicated, Vee=4.010355V, Vg =0.0V, Ta=-20t0 +75°C

Applicable Rating
Item Symbol Pins Test Conditions Min Typ Max Unit Notes
Analog AVCC AVCC Vcc 0.3 Voc Vcc +03 V
supply
voltage
Analog AV AN, to AN, AVgg — AV v
input voltage
Analog AICC AVcc AVcc =5V —_ —_— 200 |JA
current Algrop Reset and power-  — — 10 pA
down mode
Analog input  Cuy ANg to AN, — — 30 pF
capacitance
Allowable Ran AN, to AN, — - 10 kQ
signal source
impedance
Resolution —_ - 8 Bit
Absolute Vec =AVgg=5V  — - 2.5 LSB
precision Vg =AVge = - 25 — Reference
4.0to55V value
Conversion 31 155 14.8 us
time
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13.5 Operational Timing

This section provides the following timing diagrams (figures 13-1 to 13-8).

g ]
toye |
0SC;4 ViH
Vi
tepy topL
1 T 1
tcpr tept
Figure 13-1 System Clock Input Timing
RES Vi
tREL
lJ i}
Figure 13-2 RES Pin Pulse Width (low)
. Vin
|HQO to |R05 VIL
te ty
I | 1

Figure 13-3 IRQ Pin Input Timing

EVENT

Figure 13-4 EVENT Pin Minimum Pulse Width

244

B 4496204 00Le928 T7T WM



uo

Figure 13-5 UD Pin Minimum Change Width

tscyc |
SCK; VijyorVoyu* Y
SCK, Vi or Vo *

tsckt | tsckL | | tsckn
tsckr
ldso
80y Vou*
302 VOL*
tssi | thsi

Sl
Sl,

Note: * Output timing reference levels:
Output high level: Vg: 2.0V
Output low level: Vg : 0.8V
See figure 13-8 for the output load conditions.

Figure 13-6 SCI IO Timing
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_ Vou* I
(oS ]
——
tcs
SCK VIH or VoH*
2 Vig or Vo *

Note: * Output timing reference levels:
Qutput high level: Vo: 2.0V
Output low level: Vg : 0.8V
See figure 13-8 for the output load conditions.

Figure 13-7 Serial Communication Interface 2 Chip Select Timing

Vee

2.4 kQ

LS! output pin & ' ¢

30 pF —— 12kQ

77

Figure 13-8 Output Load Conditions
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13.6 Differences in Electrical Characteristics between Mask ROM and
ZTAT™ Versions

Table 13-17 shows the difference in electrical characteristics between the HD6473614 and
HD6433612/HD6433613/HD6433614.

Table 13-17 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 2.5 —_ 55 27 — 55 V
range in
subactive
mode
Input leakage |, ES - = 1 — — 40 pA
current
Input Cin P16/EVENT — — 15 — — 35 pF
capacitance P17 — _ 30 — — 20
RES — — 15 — - 70

Current lope Veo Vee=5V, — 15 — — 17 — mA
dissipation fosc =8 MHz
when CPU Vee =5V — 8 - - 9 -
operating in fre = 4 MH
active mode 0sc il

Vee =3V, — 5 - - 6 —

fosc =4 MHz
Current Ires Vee Vee=5YV, — 5 8 — 6 9 mA
dissipation fosc = 8 MHz
.dunng reset Vee=5V, — 25 4 — 3 5
in active f e = 4 MHZ
mode 0sc =

Vcc = 3 V, -_ 13 _ -_ 15 -

fosc = 4 MHz
Current IsLeep Voo Vee=5V, - 2 3 — 25 35
dissipation in fosc =8 MHz
sleep mode Vec=5V. — 1 15 — 15 2

fosc = 4 MHz

Vec =3V, — 06 — — 1 —

fosc =4 MHz
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Table 13-17 Differences in Electrical Characteristics between Mask ROM and ZTAT™
Versions (cont)

tem Symbol

Applicable

Mask ROM Version

ZTAT™ Version

Pins Test Conditions Min

Typ Max

Current
dissipation
in subactive
mode

Isus

Vee =25V — 5 20
(no bypass capacitor)

Vee

Min Typ Max Unit

Veg=25V

(47 WF bypass
capacitor)
Veg=27V

(no bypass capacitor)
Veg=27V

(47 uF bypass
capacitor)

Veg=5V

(no bypass capacitor)

Veg=5V
(47 uF bypass
capacitor)

Current
dissipation
in watch
mode

lwatch

Voc =25V
(no bypass capacitor)

Vcc = 25 V

(47 yF bypass
capacitor)

VCC =27V

(no bypass capacitor)
V=27V

(47 yF bypass
capacitor)

Veg=5V

(no bypass capacitor)

Veg=5V — 8 —
(47 yF bypass
capagcitor)

Current
dissipation
in standby
mode

Istey
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