Section 13 H&/3814 Series Electrical Characteristics

13.1 H8/3814 Series Absolute Maximum Ratings

Table 13-1 lists the absolute maximum ratings.

Table 13-1 Absolute Maximum Ratings

ltem Symbol Value Unit
Power supply voltage Vee -0.3t0 +7.0 v
Analog power supply voltage AVee -0.3t0+7.0 \
Input voltage Ports other than ports Band C Vin -0.3to Voo + 0.3 \
Ports Band C AV, —0.3to AVge + 0.3 \
Operating temperature Topr —20to +75 °C
Storage temperature Tag -551t0 +125 °C

Note: Permanent damage may occur to the chip if maximum ratings are exceeded. Normal
operation should be under the conditions specified in Electrical Characteristics. Exceeding
these values can result in incorrect operation and reduced reliability.
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13.2 H8/3814 Series Electrical Characteristics
13.2.1 Power Supply Voltage and Operating Range

The power supply voltage and operating range of the H8/3814 Series are indicated by the shaded
region in the figures below.

1. Power supply voltage vs. oscillator frequency range of H8/3814 Series
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2. Power supply voltage vs. clock frequency range of H8/3814 Series
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: 3. Analog power supply voltage vs. A/D converter operating range of H8/3814 Series
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13.2.2 DC Characteristics
Table 13-2 lists the DC characteristics of the H8/3814 Series.
Table 13-2 DC Characteristics of H8/3814 Series

Vec=27Vw055V,AVec =27V 1055V, Vgg= AVgg = 0.0 V, T, = -20°C to +75°C,
including subactive mode, unless otherwise indicated.

ltem Symbol Applicable Pins  Min Typ Max Unit Test Condition Note
Input high V4 RES, MDO, 08Vee — Voe+03 V. Vc=40V1055YV
voltage WKP, to WKP,,
TRQ, to IRQ,
TMIF '
TMIG, SCK], 09 VCC haad Vcc +0.3
SCKy, ADTRG ’
Sll, RXD 0.7 Vcc —_ Vcc +03 V Vcc =40Vtob5V
08 Vcc e Vcc +03
0S¢, Vog-05 — Vec+03 V. Vgc=40Vio55V
Vcc -03 — VCC +03
P10 to P17 0.7 VCC - Vcc+0.3 \ Vcc=4.0Vto 55V
P2, to P2;
PSO to p37
P4o to P43
P5, to P5;
P60 to P67 0.8 VCC —_ VCC +03
P7o to P77
P80 to P87
Pgo to P97
PAO to PAQ
PBQ to PB7 0.7 VCC — AVCC +03 V VCC =40Vto 55V
PCoto PC4 08Vee — AVeo+03
Inputlow  V, RES, MDD, 03 — 02Vee V  Vgc=40Vi055V
voltage WKP, to WKP,
IRQ, to IRQ,,
TMIF
TMIG, SCK;, -0.3 — 0.1 Veo
SCK;, ADTRG
Sl,, RXD -03 — 03Vee V  Vec=40VIo55V
03  —  02Vg
0sc, 03 — 05 V  Veo=40VWo55V
03 —_ 0.3

Note: Connect pin TEST to Vgg.
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Table 13-2 DC Characteristics of H8/3814 Series (cont)

Vec=27V1055V,AVcc=27V 1055V, Vgg= AVgs = 0.0V, T, = 20°C to +75°C,
including subactive mode, unless otherwise indicated.

Item Symbol Applicable Pins  Min Typ Max Unit Test Condition Note
Inputlow V) Plgto P1; -0.3 — 03V A Vec=4.0Vto55V
voliage P2y to P2y
P3° to P37
P4° to P43
P50 to P57
P& to P&,
P7, to P7, -03 —  02Vge
P8° to P87
ng to P97
PAO to PA3
PBy to PB;
PCq to PC4
OUtpUt VOH P1o to P17 Vcc -10 — —_ v Vcc =40Vto55V
high voltage P2, to P2, ' —on = 1.0mA
P30 to P37
P4y to Pd, Veo—05 — — Vo =40V1055V
P50 (] P57 _IOH =0.5mA
Pso to P67
P7o to P77 VCC -05 — —_— —|0H =0.1 mA
P80 to P87
Pgo to P97
PAO to PA3
OUtpUt VOL P1° to P17 - — 0.6 \ VCC =40Vto55V
low voltage P4, to P4, loo=16mA
— — 05 lo = 0.4 mA
PSO to P57 -_ —_ 0.5 IOL =0.4 mA
P&, to P6,
P7o to P77
| P8, to P8,
g P9, to P9;
j PAg to PA,
‘ P2, to P2, — — 15 Vo =4.0Vi055V
; P3, to P3; loL = 10 mA
- _ 0.6 VCC =40Vto55V
lOL =16mA
—_ . — 0.5 lOL =04 mA

Note: Connect pin TEST to Vgg.
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Table 13-2 DC Characteristics of H8/3814 Series (cont)

Vee=27V105.5V,AVec =27V 1055V, Vgg = AVgg = 0.0 V, T, = -20°C to +75°C,
including subactive mode, unless otherwise indicated.

tem Symbol Applicable Pins Min Typ Max Unit Test Condition Note
Input Ihel RES, P4, - - 1 RA Vn=05Vto
leakage Ve —-05V
current 0SC,, MDO — — 1 pA  Vu=05Vio

P1°t0 P17 Vcc-OSV

P20 to P27

Pag to P37

P4, to P4,

P5° to P57

PGO fo P67

P7o to P77

P8° to p87

P9, to P9,

PAO to PA3

PBO to PB7 —_ —_ 1 VlN =05Vto

PCO to P03 AVCC -05V
Pull-up -Ip Plgto P1, 50 — 300 pA Vec =5V,
MOS P3;to P3, Viy=0V
current gsO to ::57 — 3 — A Vec =27V, Reference

6o 1o P67 VN=0V value
Input Ci All input pins except — — 15 pF f=1 MHz,
capacitance power supply pin Vn=0V
T,=25°C
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Table 13-2 DC Characteristics of H8/3814 Series (cont)

Vee=27V1055V,AVec =27V 1055V, Vgg = AVgg = 0.0 V, T, = -20°C to +75°C,
including subactive mode, unless otherwise indicated.

Applicable
Item Symbol Pins Min Typ Max Unit Test Condition Note
Active mode lopE1 Veo — 12 24 mA Active mode (high speed), 1,2
current Vee =5V, fy5c = 10 MHz
dissipation lorez  Veo — 25 5 mA Active mode (medium speed), 1,2
Vee =5V, fosc = 10 MHZ
Sleep mode lSLEEP Vcc - 5 10 mA vOc =5V, fosc =10 MHz 1,2
current
dissipation
Subactive mode gy Vee — 80 130 pA V=27V, LCDon, 1,2
current 32-kHz crystal oscillator
dissipation (o5up = 8W/2)
— 40 — pA V=27V, LCDon, Reference
32-kHz crystal oscillator value
(2syp = oW/8) 1,2
Subsleep mode |SUBSP Vcc — 40 90 HA Vcc =27V, LCD on, 1,2
current 32-kHz crystal oscillator
dissipation (osup = oW/2)
Watch mode lwatcs Voo - — 6 BA  Vgo=2.7V,LCD not used, 1,2
current 32-kHz crystal oscillator
dissipation
Standby mode  lgrgy Vee — — 5 A 32-kHz crystal oscillator 1,2
current not used
dissipation
RAM data VHAM VCC 2 —_ —_— Vv 1, 2
retaining voltage
Notes: 1. Pin states during current measurement
. LCD
RES Other Power
Mode Pin Internal State Pins Supply Oscillator Pins
Active mode Vo Operates Vcc  Open  System clock oscillator: Crystal
(high and medium Subclock oscillator: Pin Xy = Vg
speed)
Sleep mode Vec Onlytimeroperates Vee  Open
Subactive mode Vg Operates Vee  Open System clock oscillator; Crystal
Subsleep mode Vg Only timer operates, V¢ Open Subclock oscillator: Crystal
CPU stops
Watch mode Vec  Only time-base clock Voo, Open
operates, CPU stops
Standby mode  Vgc  CPU and timers all Vec  Open  System clock oscillator: Crystal
stop Subclock oscillator: Pin Xy = Vg
2. Excludes current in pull-up MOS transistors and output buffers,
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Table 13-2 DC Characteristics H8/3814 Series (cont)

Vee= 27V1055V,AVee=27V1055V,Vgg = AVgg= 00V, T, =-20°C to +75°C,
including subactive mode, unless otherwise indicated.

i Applicable
‘Item Symbol Pins Min Typ Max Unit Test Condition
Allowable output loL Output pins except in — — 2 mA Vgc=40Vto55V
low current (per pin) ports 2and 3
Ports 2 and 3 - - 10 Veg=40Vio55V
All output pins - — 05
Allowable output oL Qutput pins except in —_ — 40 mA  Vgc=40Vio55V
low current (total) ports 2 and 3 )
Ports 2 and 3 — — 80 Vee=40Vio 55V
All output pins — — 20
Allowable output ~loH All output pins — — 2 mA  Vec=40Vto55V
high current (per pin) _ _ 0.2
Allowable output I-lon All output pins - - 15 mA Vc=40Vio55V
high current (total) ' . 10 '

304

B 4496204 00blbabs T31 mE




13.2.3 AC Characteristics

Table 13-3 lists the control signal timing, and tables 13-4 and 13-5 list the serial interface timing
of the H8/3814 Series.

Table 13-3 Control Signal Timing of H8/3814 Series

Vee=27V1055V,AVcc=27V 1055V, Vgg = AVgs = 0.0 V, T, = -20°C to +75°C,
including subactive mode, unless otherwise specified.

Applicable Reference
Item Symbol Pins Min Typ Max Unit Test Condition Figure
System clock fosc 0sC,,08C, 2 — 10 MHz Vgc=40Vto55V
oscillation frequency s _ 5
OSC clock (8psc) tosc 0OSC,, 0SC, 100 — 1000 ns  Vge=40Vto55V 1
cycle time 200 — 1000 Figure 13-1
System clock (o) toye 2 — 16 tose 1
cycle time - _ 2000 ns
Subclock ascillation fw Xy, Xo — 32768 — kHz
frequency
Watch clock (sy) tw Xy, Xz — 805 — ps
cycle time
Subclock (aSUB) tsubcyc 2 — 8 tw 2
cycle time
Instruction cycle time 2 - — teye
tsubcy(:
Oscillation stabilization t,, 08C,,08C;, — — 40 ms Vec=40Vto55V
time (crystal oscillator) _ 80
Oscillation stabilization t,, Xy, X5 - — 2 s
time
External clock high tepH 0SsC, 40 — — ns Vec =40V 1o 55V Figure 13-1
width 80 — _
External clock low tepL 0Ssc, 40 — —_ ns Vee =40V 10 5.5V Figure 13-1
width 80 — _
External clock rise time tgp, - = 15 ns  Vgc=40V1io 55V Figure 13-1
— - 20
External clack fall time  topy _ - 15 ns Veec=40V10 5.5V Figure 13-1
— — - — 20
Pin RES low width treL RES 10 — — tcyc Figure 13-2

Notes: 1. A frequency between 1 MMz to 10 MHz is required when an external clock is input.
2. Selected with SA1 and SAD of system clock control register 2 (SYSCR2).
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Table 13-3 Control Signal Timing of H8/3814 Series (cont)

Vee=27V1055V,AVcc=27V105.5V,Vgg=AVgs =0.0 V, T, = -20°C t0 +75°C,
“including subactive mode, unless otherwise specified.
Applicable Reference
Item Symbol Pins Min Typ Max Unit TestCondition  Figure
Input pin high width  t4 RQytoiRQ, 2 — - toye Figure 13-3
WKP, to WKP; Luboye
ADTRG

TMIF, TMIG
Input pin low width ~ t, RQytolRQ, 2 — — by Figure 13-3
W KPq to WKF7 !subcyc
ADTRG
TMIF, TMIG

Table 13-4 Serial Interface (SCI1) Timing of H8/3814 Series

VCC =27Vtos55YV, AVCC =27Vto55YV, VSS = AVSS =00V, Ta =-20°C to +75°C, unless
otherwise specified.

Applicable Reference
Iltem Symbol Pins Min Typ Max Unit Test Condition Figure
Input serial clock tocye SCK, 2 - - teye Figure 13-4
cycle time
Input serial clock tsckH SCK; 04 — — toeye Figure 13-4
high width
Input serial clock tsckL SCK, 04 — — tooye Figure 13-4
low width
Input serial clock rise  tgey, SCK; - - 60 ns Ve =40Vt 5.5V Figure 13-4
time _  _ 80
Input serial clock fall  tgoks SCK, - - 60 ns Voo =40Vto 55V Figure 13-4
time — 80
Serial output data tsop SO, - - 200 ns Vec=4.0Vto 55V Figure 13-4
delay time — _ 350
Serial input data tsis Sty " 200 — — ns  Vge=40Vto55V Figure 134
setup time 400 — _
Serial input data tsiH S, 200 — — ns Vee =4.0V1055V Figure 13-4
hold time 400 — —
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Table 13-5 Serial Interface (SCI3) Timing of H8/3814 Series

Vee=27V1055V,AVcc =27V 1055V, Vgg=AVgg=0.0 V, T, = —20°C t0 +75°C, unless
otherwise specified.

Reference

Item Symbol Min Typ Max Unit Test Condition Figure
Input clock cycle  Asynchronous L 4 — —_ teye Figure 13-5

Synchronous 6 -— —
Input clock pulse width tsckw 04 — 06 t. Figure 13-5
Transmit data delay time t%p — —_ 1 tye Voc=4.0V105.5V Figure 13-6
{synchronous mode) — - 1
Receive data setup time thxs 200 —  — ns Vee =40V 1055V Figure 13-6
(synchronous mode) 400 — —
Receive data hold time taxn 200 — — ns Vec =40V 10 5.5V Figure 13-6

(synchronous mode)
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13.2.4 A/D Converter Characteristics

Table 13-6 shows the A/D converter characteristics of the H8/3814 Series.

Table 13-6 A/D Converter Characteristics of H8/3814 Series

Vec=27V 1055V, AVgg = Vgg=0.0 V, T, = -20°C to +75°C, unless otherwise specified.

Applicable
Item Symbol Pins Min Typ Max Unit Test Condition Note
Analog power  AVcc AVce 4.0 — 58 V' 1
supply voltage )
Analog input AViy ANgto ANy; AVgg—03 — AVee+03 V
voltage
Analog power  Algpg AVee — — 15 mA  AVge=50V
supply current Alstorr  AVeo — 150 — T pA >
Refere-
nce value
Alstopa AV - — 5 HA 3
Analog input Can ANgto ANy — — 30 pF '
capacitance
Allowable signal Rap — — 10 kQ
source
impedance
Resolution — — 8 bit
(data length)
Non-linearity — — 20 LSB
error
Quantization — — 105 LsB
error
Absolute — — 25 LSB
accuracy
Conversion time 12.4 — 124 us  AVee=45Vio55V
248 — 124

Notes: 1. Set AV = Ve when the A/D converter is not used.
2. Algtop, is the current in active and sleep modes while the A/D converter is idle.
3. Algtopz is the current at reset and in standby, watch, subactive, and subsleep modes while the A/D

converter is idle.
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13.2.5 LCD Characteristics

Table 13-7 lists the LCD characteristics, and table 13-8 lists the AC characteristics for external
segment expansion of the H8/3814 Series.

Table 13-7 LCD Characteristics of H8/3814 Series

VCC =27Vito55YV, AVCC =27ViwssY, VSS = AVSS =0.0V, Ta =-20°C to +75°C,
including subactive mode, unless otherwise specified.

Applicable
Item Symbol Pins Min Typ Max Unit Test Condition Note
Segment driver Vbs SEG; to — — 06 V lp=2pA 1
voltage drop SEG,g
Common driver Voe COM; to — — 03 V lp=2pA 1
voltage drop COM,
LCD power supply Rico 50 300 800 kQ  BetweenV, and
voltage divider Vss
resistance
LCD power supply Vieo Vi 27 — Vee V 2
voltage

Notes: 1. These are the voltage drops between the voltage supply pins V,, V,, V3, and Vss, and the segment
pins or common pins.

2. When V| ¢p is supplied from an external source, the following relation must hold: Vgg 2V 2V, 2
V32 Vgg

Table 13-8 AC Characteristics for External Segment Expansion of H8/3814 Series

Vee=27V1055V,AVee =27V 1055V, Vgg = AVgs = 0.0 V, T, = -20°C t0 +75°C,
including subactive mode, unless otherwise specified.

Applicable Reference

Item Symbol Pins Min Typ Max Unit Test Condition Figure

Clock high width tewn CL, CL, 800 — — ns ¥ Figure 13-7
Clock low width tewl CL, 800 — — ns * Figure 13-7
Clock setup time tesu CLy CL, 500 — - ns * Figure 13-7
Data setup time tsy DO 30 — — ns * Figure 13-7
Data hold time toH DO 30 — — ns * Figure 13-7
M delay time tom M -1000 — 1000 ns Figure 13-7
Clock rise and fall ter CL; CL; — — 100 ns Figure 13-7

times

Note: * Value when the frame frequency is set to between 30.5 Hz and 488 Hz.
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13.3 H8/3814 Series Absolute Maximum Ratings (Wide Temperature Range
(I-Spec) Version)

Table 13-9 lists the absolute maximum ratings.

Table 13-9 Absolute Maximum Ratings

ltem Symbol Value Unit
Power supply voltage Vee -0.31t0 +7.0 \
Analog power supply voltage , AVee -0.310 +7.0 Vv
Input voltage ~ Ports other than ports Band C Vin ~0.3t0 Vg + 0.3 \
Ports B and C -~ AV -0.3to0 AV + 0.3 v
Operating temperature Topr —4010 +85 " °C
Storage temperature Tag -5510 +125 °C

Note: Permanent damage may occur to the chip if maximum ratings are exceeded. Normal
operation should be under the conditions specified in Electrical Characteristics. Exceeding
these values can result in incorrect operation and reduced reliability.
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13.4 H8/3814 Series Electrical Characteristics (Wide Temperature Range
(I-Spec) Version)

13.4.1 Power Supply Voltage and Operating Range

The power supply voltage and operating range of the H8/3814 Series (wide temperature range
(I-spec) version) are indicated by the shaded region in the figures below.

1.

fosc (MHZ)

10.0

5.0

Power supply voltage vs. oscillator frequency range of H8/3814 Series (wide temperature
range (I-spec) version)

32.768 ----=--mmmmeeeme e
) o
< : '
z E :
1 [ | i 1 1 i ;
27 40 45 5.5 27 4045 55
Vee (V) Vec (V)
+ Active mode (high speed) « All operating modes
* Sleep mode
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2. Power supply voltage vs. clock frequency range of H8/3814 Series (wide temperature range
(I-spec) version)

5.0 [--rmmmmmmm e
16.384 [-----smssmomeronanco —
¥ é §
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s 8192 == =nmmmemeoae moemeees =
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* Active mode (high speed) » Subactive mode
» Sleep mode (except CPU) + Subsleep mode (except CPU)
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625.0
500.0 _ .
N : :
T ' ,
=3 ' '
e 3125 ! :
625} ; :
1 1 ]
27 4.0 45 585
Vee (V)

* Active mode (medium speed)

3. Analog power supply voltage vs. A/D converter operating range of H8/3814 Series (wide
temperature range (I-spec) version)
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312

B 4496204 00bLb9Y DO EN




13.4.2 DC Characteristics

Table 13-10 lists the DC characteristics of the H8/3814 Series.

Table 13-10 DC Characteristics of H8/3814 Series (Wide Temperature Range (I-Spec)
Version)

Vee=45V1055V,AVcc=45V 1055V, Vgg= AVgs = 0.0 V, T, = -40°C to +85°C,

including subactive mode, unless otherwise indicated.

Item Symbol

Applicable Pins

Min Typ

Max Unit Test Condition Note

lnput high Vi
voltage

RES, MDo,
WKP, to WKP,
IRQg to IRQ,,
TMIF

TMIG, SCK;,
SCK,, ADTRG

08Vee —

Vcc +0.3 \"

Sl,, RXD

07Vee —

Ve +03  V

0SC,

Voo -05 —

Ve +0.3

<

P10 to P17
p20 to P 27
P34 to P3;
P 40 to P43
P50 to p57
P60 to P67
P70 to P77
P8, to P8,
Pgo to Pg7
PAg to PA,

07V —

Vee +03  V

PB, to PB,
PCO to PCQ

07Vee —

AVCC +03 V

Inputlow V)
voltage

RES, MDo,
WKPg to WKP,,
1RQ, to IRQ,,
TMIF

TMIG, SCK;,
SCK,, ADTRG

-0.3 -

0.2 Vcc \ VCC =40Vto55V

Sly, RXD

-03 —

03V V

0sC,

03 —

05 Vv

Note: Connect pin TEST to Vgs.
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Table 13-10 DC Characteristics of H8/3814 Series (Wide Temperature Range (I-Spec)
Version) (cont)

Vec=45V1055V, AVee =45V 1055 V, Vgs = AVgs = 0.0 V, T, = -40°C to +85°C,
including subactive mode, unless otherwise indicated.

Item Symbol Applicable Pins  Min Typ Max Unit Test Condition Note

Inputlow V. Pipto P1, -03 — 0.3Vee \

voltage P2, to P2,
P30 to P37
P40 to P43
PS5y to PS5,
Pég to P&,
P7,to P7;
P8° to p87
P9, to P9,
PAj to PA;
PBy to PB;
PCO to PCg

Output VoH Pipto P1, Veg-10 — — \ =lon=1.0mA
high voltage P2, to P2,
P3° to P37
P4o to P42 Vcc -05 — _ —|0H = 0.5 mA
P50 to P57
PSO to p67
P7° to P77
P8° to P87
pgo to Pg7
PAg to PA,

Output VoL Pigto P1y — — 0.6 A oL = 1.6 mA
low voltage P4, to P4,

PS5 to P5; — — 05 loL = 0.4 mA
PGO to P67
P7,to P7,
P8, to P8,
pgo to Pg7
PAO to PA3

P2, to P2, — — 15 lo, = 10mA
Pao to P37 _ — 06 |o|_ =16mA

Note: Connect pin TEST to Vgg.
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Table 13-10 DC Characteristics of H8/3814 Series (Wide Temperature Range (I-Spec)
Version) (cont)

Voc=4.5V1035.5V,AVcc=45V 1055V, Vgg = AVgs = 0.0 V, T, = -40°C to +85°C,
including subactive mode, unless otherwise indicated.

Item Symbol

Applicable Pins Min

Typ Max Unit Test Condition Note

Input Ihd RES, P4, — — 2 pA  Vy=05Vto
leakage Vog—-0.5V
current 0SC,, MDO — — 2 A Vy=05Vio

P1°t0 P17 Vcc—OSV

P2° to P27

P3° to P37

P4° to P42

PSq to P5,

Peo to P67

P7° to P77

P80 to P87

pgo to P97

PAg to PA,

PByto PB; - - 2 Vin=05Vto

PCqto PC4 AV -05V
Pull-up —Ip Pipto P1, 20 — 330 pA Vec =5V,
MOS Pao to P37 VIN =0V
current P5, to P5;

P6° fo P67
Input Cin All input pins except — — 15 pF f=1MHz,
capacitance power supply pin Viy=0V

T, =25°C
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Table 13-10 DC Characteristics of H8/3814 Series (Wide Temperature Range (I-Spec)
Version) (cont)

Vec=45V 1055V, AVgc=4.5V 0 5.5V, Vgg = AVgg =00V, T, =—40°C to +85°C,
including subactive mode, unless otherwise indicated.

Applicable
Item Symbol Pins Min Typ Max Unit Test Condition Note
Active mode lopes Vee — 12 30 mA Active mode (high speed), 1,2
current Vee =5V, o = 10 MHZ
dissipation lorez Voo — 25 6 mA Active mode (medium speed), 1,2
Vog =5V, foee = 10 MHZ
Sleep mode |SLEEP VCC —_ 5 12 mA Vcc =5 V, fosc =10 MHz . 1, 2
current .
dissipation
Subactive mode Igg Vee — 100 — pA V=5V, LCDon, Reference
current 32-kHz crystal oscillator value
dissipation (gsyg = oW/2) 1,2
— 70 — pA  Vge=5V.LCDon, Reference
32-kHz crystal oscillator value
(2sug = ow/8) 1,2
Subsleep mode  Igyasp Vee — 60 80 pA V=5V, LCDon, Reference
current ) 32-kHz crystal oscillator value
dissipation (@sup = BW/2) 1,2
Watch mode lwatcH Vee — 6 — pA V=5V, LCDnotused, Reference
current 32-kHz crystal oscillator value
dissipation 1,2
Standby mode  Igrgy Vee — — 10 pA  32-kHz crystal oscillator 1,2
current not used
dissipation
RAM data VRAM Vcc 2 _ _— \ 1, 2
retaining voltage
Notes: 1. Pin states during current measurement
LCD
RES Other Power
Mode Pin  Internal State Pins Supply Oscillator Pins
Active mode Voc Operates Vec  Open  System clock oscillator: Crystal
(high and medium Subclock oscillator: Pin X = Vo
speed)
Sleep mode Vec  Only timer operates Vgoe  Open
Subactive mode Vg Operates Veec  Open  System clock oscillator: Crystal

Subsleep mode Vg Only timer operates, Vgg ~ Open Subclack oscillator: Crystal

CPU stops

Watch mode Vec Only time-base clock Ve Open
operates, CPU stops

Standby mode Ve CPU and timers all Vee Open  System clock oscillator: Crystal
stop Subclock oscillator: Pin X, = Vg

2. Excludes current in pull-up MOS transistors and output buffers.
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Table 13-10 DC Characteristics H8/3814 Series (Wide Temperature RAnge (I-Spec) Version)
(cont) :

Vec=4.5V105.5V,AVcc=4.5V 1055V, Vgg = AVgs = 0.0 V, T, = -40°C to +85°C, including
subactive mode, unless otherwise indicated.

Applicable
Item Symbol Pins Min Typ Max Unit Test Condition
Allowable output loL Output pins exceptin - - 2 mA
low current (per pin) ports 2 and 3

Ports 2and 3 - - 10
Allowable output ToL Output pins exceptin — - 40 mA
low current (total) ports 2and 3

Ports 2 and 3 — — 80
Allowable output —lon Ali output pins — — 2 mA
high current (per pin)
Allowable output Z-loH All output pins - —_ 15 mA

high current (total)
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13.4.3 AC Characteristics

Table 13-11 lists the control signal timing, and tables 13-12.and 13-13 list the serial interface
timing of the H8/3814 Series (wide temperature range (I-spec) version).

Table 13-11 Control Signal Timing of H8/3814 Series (Wide Temperature Range (I-Spec)
Version) ‘

Vee=45V105.5V,AVec=4.5 V10 5.5V, Vgg = AVgg = 0.0 V, T, = -40°C to +85°C,
including subactive mode, unless otherwise specified.

Applicable Reference
Item Symbol Pins Min Typ Max Unit Test Condition Figure
System clock fosc 0sC,,08C, 2 — 10 MHz
oscillation frequency
OSC clock (2psc) tosc 0sC,, 0SC; 100 — 1000 ns 1
cycle time Figure 13-1
System clock (@) teye 2 — 16 tosc 1
cycle time — 2000 ns
Subclock oscillation fw Xy, Xp - — 32.768 — kHz
frequency
Watch clock (ey) tw X1, Xp - 305 — ps
cycle time
Subclock (aSUB) tsubcyc 2 — 8 tw 2
cycle time
Instruction cycle time 2 — — teye

tsubcyc

Oscillation stabilization t, 0sC,, 08C; — — 40 ms
time (crystal oscillator)
Oscillation stabilization t,, Xy, X —_ - 2 s
time
External clock high tepH 0sC, 40 — — ns Figure 13-1
width » ‘
External clock low tepL 0SC, 40 — — ns Figure 13-1
width
External clock rise time tcp, —_ - 15 ns Figure 13-1
External clock fall time  tep; —_ - 15 ns - Figure 13-1
Pin RES low width treL RES 10 — — teyc Figure 13-2

Notes: 1. A frequency between 1 MHz to 10 MHz is required when an external clock is input.
2. Selected with SA1 and SAD of system clock control register 2 (SYSCR2).
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Table 13-11 Control Signal Timing of H8/3814 Series (Wide Temperature Range (I-Spec)
Version) (cont)

Vee=45V055V,AVee=4.5V 10 5.5V, Vgg = AVgg = 0.0 V, T, = 40°C to +85°C,
including subactive mode, unless otherwise specified.

Applicable Reference
item Symbol Pins Min Typ Max Unit Test Condition Figure
Input pin high width  t,, IRQ,iRQ, 2 — ™ Figure 13-3

WKPO to WKP7 Qubcyc

ADTRG

TMIF, TMIG
Input pin low width  t,. IRGewiRQ, 2 — -ty Figure 13-3

WKPO to WKP7 'subcyc

ADTRG

TMIF, TMIG

Table 13-12 Serial Interface (SCI1) Timingof H8/3814 Series (Wide Temperature Range
(I-Spec) Version)

Vee=45V1055V,AVec=45V 1055V, Vgg= AVgs = 0.0V, T, = 40°C to +85°C, unless
otherwise specified.

Applicable Reference
Item Symbol Pins Min Typ Max Unit Test Condition Figure
Input serial clock tocyo SCK; 2 - — toye Figure 13-4
cycle time
Input serial clock tsckH SCK; 04 — — by Figure 13-4
high width
Input serial clock tsokL SCK; 04 — S Figure 13-4
low width
Input serial clock rise  tgek, SCK, - - 60 ns Figure 13-4
time
Input serial clock fall  tgeyy SCK, - - 60 ns Figure 13-4
time
Serial output data tsop SO, - = 200 ns Figure 13-4
delay time
Serial input data tsis S|, 200 — — ns Figure 13-4
setup time
Serial input data tsiy S|, 200 — — ns Figure 13-4

hold time
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Table 13-13 Serial Interface (SCI3) Timing of H8/3814 Series (Wide Temperature Range

(I-Spec) Version)
Voe=45V105.5V,AVec=4.5V 1055V, Vgg = AVgg = 0.0 V, T, = —40°C t0 +85°C, unless
otherwise specified.
Reference

Item Symbol Min Typ Max Unit  Test Condition Figure
Input clock cycle  Asynchronous tocye 4 — — teye Figure 13-5

Synchronous 6 — —
Input clock pulse width tsecxkw 04— 0.6 L. Figure 13-5
Transmit data delay time trxp - — 1 toye Figure 13-6
(synchronous mode) :
Receive data setup time taxs 2000 — —_ ns Figure 13-6
(synchronous mode)
Receive data hold time taxH 200 — — ns Figure 13-6

(synchronous mode)
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13.4.4 A/D Converter Characteristics

Table 13-14 shows the A/D converter characteristics of the H8/3814 Series (wide temperature
range (I-spec) version).

Table 13-14 A/D Converter Characteristics of H8/3814 Series (Wide Temperature Range
(I-Spec) Version)

Vee=4.5V105.5V, AVgg = Vg =0.0 V, T, = -40°C to +85°C, unless otherwise specified.

Applicable

Item Symbol Pins Min Typ Max Unit Test Condition Note

Analog power  AVeo AVee 45 — &5 v 1

supply voltage

Analog input AV ANgto AN, 0.3 — AVee+03 V

voltage

Analog power  Algpg AVic — — 1.7 mA  AVgc =50V

supply current Alstor1  AVeo — 180 — pA 2
Refere-
nce value

Alstors  AVee - - 7 pA 3

Analog input Can ANgto ANy, — - 30 pF

capacitance

Allowable signal Rpy — — 10 kQ

source

impedance

Resolution — — 8 bit

(data length)

Non-linearity — —  *20 LSB

error

Quantization
error

Absolute — — 25 LSB
accuracy

Conversion time 12.4 — 124 us

Notes: 1. Set AVgc = V¢ when the A/D converter is not used.
2. AlgTopy is the current in active and sleep modes while the A/D converter is idle.

3. Alstopz is the current at reset and in standby, watch, subactive, and subsleep modes while the A/D
converter is idle.
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13.4.5 LCD Characteristics

Table 13-15 lists the LCD characteristics, and table 13-16 lists the AC characteristics for external
segment expansion of the H8/3814 Series (wide temperature range (I-spec) version).

Table 13-15 LCD Characteristics of H8/3814 Series (Wide Temperature Range
(I-Spec) Version) :

Vec=45V 1055V, AVpec=4.5V105.5V, Vgg= AVgg=0.0 V, T, = 40°C to +85°C,
including subactive mode, unless otherwise specified.

Applicable
ftem Symbol Pins Min Typ Max Unit TestCondition Note
Segment driver Vps SEG; to — — 06 V Ip=2pA 1
voltage drop SEGy,
Common driver Vioe COM; to — — 03 V Ip=2pA 1
voltage drop COM,
LCD power supply Rico 40 300 1000 kQ  Between V,and
voltage divider Vss
resistance
LCD power supply Vico V, 45 — Vee V 2
voltage

Notes: 1. These are the voltage drops between the voltage supply pins V,, V,, V3, and Vss, and the segment
pins or common pins.
2. When V| ¢p is supplied from an external source, the following relation must hold: Vg2V, 2V, 2
V32 Vgs

Table 13-16 AC Characteristics for External Segment Expansion of H8/3814 Series (Wide
Temperature Range (I-Spec) Version)

Vee=45V1055V,AVec =45V 1055V, Vgs=AVgs = 0.0V, T, = 40°C to +85°C,
including subactive mode, unless otherwise specified.

Applicable Reference
Item Symbol Pins Min Typ Max Unit TestCondition Figure
Clock high width towH CL, CL, 800 — — ns * Figure 13-7
Clock low width tewL CL, 800 — — ns * Figure 13-7
Clock setup time tesu CL,, CLy 500 — — ns * Figure 13-7
Data setup time tsu DO 300 — — ns * Figure 13-7
Data hold time ton DO 300 — — ns * Figure 13-7
M delay time tom M -1000 — 1000 ns Figure 13-7
Clock rise and fall ter CL, CL; — — 100 ns Figure 13-7

times
Note: * Value when the frame frequency is set to between 30.5 Hz and 488 Hz.
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13.5 Operation Timing

Figures 13-1 to 13-7 show timing diagrams.

tosc
Vin [ N
OSC1
ViL
e tcpr  — tcps
Figure 13-1 System Clock Input Timing
RES
ViL
Figure 13-2 RES Low Width
RQ, to TRQ, Vi / \
WKPy to WKP-
ADTRG V.
TMIF, TMIG L
tin

Figure 13-3 Input Timing
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tseye

Vipor VéH*S / 3 /

ScK,s \ \ /
V"_ or VOL*

tsckL tsckH

f

tsck— ~—tsckr

tsop

S04

tsis

tsiH

-

Notes: * Output timing reference levels
Output high: Vgu=20V
Output low: Vg =0.8V
Load conditions are shown in figure 13-8.

Figure 13-4 Serial Interface 1 Input/Output Timing
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tsckw

SCKj

Figure 13-5 SCKj; Input Clock Timing

tseye |

VIH or VOH’.l k
SCKS V"_ or VOL* [
—* trxo
V %*
TXD oH
(transmit data) VoL *

trxsj | tRxH

TXD [ !
(receive data) 3 7

Notes: * Output timing reference levels
Output high: Vgu=2.0V
Output low: Vo =0.8V
Load conditions are shown in figure 13-8,

Figure 13-6 Input/Output Timing of Serial Interface 3 in Synchronous Mode
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CL1

CLo2

DO

towH tCWH

tesu ’
SVCC—O.S Vv,

tecsu towl

tpm —»

Figure 13-7 Segment Expansion Signal Timing
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13.6 Output Load Circuit

Output pin @ _ l

30 pF < 12kQ

24kQ

Figure 13-8 OQOutput Load Condition
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