Section 14 Electrical Characteristics

14.1 Absolute Maximum Ratings
Table 14-1 lists the absolute maximum ratings.

Table 14-1 Absolute Maximum Ratings

ltem Symbol Value Unit
Power supply voltage Vee -0.31t0 +7.0 \
Analog power supply voltage AVee —-0.3t0 +7.0 \
Programming voltage Vpp -0.3t0 +13.0 A
Input voltage Ports other than ports B and C Vin —0.3t0 Ve +0.3 \'
Ports Band C AV, -0.3to AVgc +0.3 v
Operating temperature Topr -20to +75 °C
Storage temperature Tayg -55to +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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14.2 H8/3834 Electrical Characteristics
14.2.1 Power Supply Voltage and Operating Range

The power supply voltage and operating range are indicated by the shaded region in the figures
below.

1. Power supply voltage vs. oscillator frequency range
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2. Power supply voltage vs. clock frequency range
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14.2.2 DC Characteristics
Table 14-2 lists the DC characteristics.
Table 14-2 DC Characteristics

Vec=27TV055V,AVec =27V 1055V, Vgg=AVgg=0.0V, T, = -20°C to +75°C,
including subactive mode, unless otherwise indicated.

tem Symbol Applicable Pins  Min Typ Max Unit Test Condition Note
lnput hlgh VIH RES, MDO, 0.8 Vcc -_ VCC +0.3 \ VCC =40Vto55V
voltage WKP, to WKP;,
IRQ to IRQ,,
TMIB, TMIC, TMIF
C_S, TM'G, 0.9 Vcc —_ VCC +0.3
SCK;, SCK,,
SCK3, ADTRG
uD, Sl;, Sl,, RXD 0.7V — Ve #03 V Vec=40Vto55V
0.8 VCC _— Vcc +0.3
0S8C, Ve 05 — Vo403V Vec=40Vto55V
VCC 03 — VCC +0.3
Ploto Piy 07Vee — Vec+03 V. Vee=40Vto55V
P2, to P2,
P3, to P3;
P4, to P4,
P54 to P5,
PGO to P67 0.8 Vcc — Vcc +0.3
P7,to P7;
P8, to P8,
P9, to P9,
PA, to PA;
PBO to PB-, 0.7 VCC —_ AVCC +03 V VCC =40Vto55V
PCoto PCy 08V —  AVec+0.3
Inputlow V. RES, MDg, -0.3 — 0.2 Ve \' Vec=40V1i055V
voltage WKP, to WKP,,
IRQq to IRQ,,
TMIB, TMIC, TMIF,
CS, TMIG, -0.3 — 0.1 Vge
SCK;, SCK,,
SCKj;, ADTRG
up, Sy, Sl,, RXD  -0.3 — 0.3 V¢e v Vec=40Vto55V
-0.3 — 0.2V
0SscC, -0.3 — 05 \" Vee=40Vio55V
-03 - 0.3
Note: Connect pin TEST to Vgg.
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Table 14-2 DC Characteristics (cont)

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

item Symbol Applicable Pins  Min Typ Max Unit Test Condition
Inputlow V. P1,to P, -0.3 — 0.3 V¢ Vee=4.0Vto 55V
voltage P2, to P2,
P3p to P3;
P40 to P43
P5;, to P5,
P60 to P67
P70 to P77 —0.3 —_ 0.2 VCC
P80 to P87
P9, to P9,
PAq to PA;
PBy to PB;
PC, to PCy
Output VOH P1° to P1, Ve —~1.0 — —_ Vec=4.0Vto55V
high voltage P2, to P2, —loy = 1.0mA
P3; to P3;
P40 to P42 VCC -05 — —_ VCC =40Vto55V
F’SD tO P57 —'IOH = 05 mA
P6g to P8,
P70 to P77 VCC -05 — —_— —IOH =0.1mA
PBQ to P87
P9q to P9,
PA, to PA;
Output VoL P1gto P1, — — 0.6 Vee=40Vio55V
low voltage P4, to P4, lo=1.6mA
— — 0.5 loL= 0.4 mA
PSO to P57 — — 0.5 IOL =04 mA
P60 to P67
P7,to P7,
P8, to P8,
Pgo to P97
PA, to PA;
P2, to P2, — — 1.5 Vec=40V1io55V
P30 to P37 IOL =10 mA
- — 0.6 Vec=4.0Vio 55V
IOL = 1 .6 mA
- -_ 05 IOL = 04 mA
Note: Connect pin TEST to Vgg.
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Table 14-2 DC Characteristics (cont)

Vee=27V 1055V, AVee =27 V105.5V, Vgg = AVgg = 0.0 V, T, = —20°C to +75°C,

including subactive mode, unless otherwise indicated.

Item

Symbol Applicable Pins Min Typ Max Unit Test Condition Note

Input ""_l RES, P43 —_ - 20 uA le =05Vto 2
leakage _ _ 1 Vee-05V 1
current

OSC1, MDO —_ — 1 |.|A le =0.5Vto

P1ot0 P17 VCC-O.SV

P2,1to P2,

P3, to P3;

P4o to P42

PSO to P57

P6, to P6;

P7,to P7;

P8, to P8,

P8, to P9,

PA, to PA;

PB, to PB; — — 1 Vn=05Vto

PCq to PCy AVpe-05V
Pull-up ~lp Pi,to P1, 50 —_ 300 pA Vee=5V,
MOS P3;, to P3, ViNn=0V
current P5, to P5; — 3 — pA V=27V, Reference

P6° to P67 VIN =0V value
Input Cin All input pins except — — 15 pF f=1MHz,
capacitance power supply RES, Viy=0V

P4; pin Ta=25°C

RES — —_ 60 2

—_— —_ 15 1
P4, — —_ 30 2
— — 15 1
Notes: 1. Applies to HD6433834.
2. Applies to HD6473834.
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Table 14-2 DC Characteristics (cont)

Vee=2TV 1055V, AVec=27V105.5V, Vgg=AVgs = 0.0V, 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 lore1 Voo — 12 24 mA Active mode (high speed), 1,2
current Veg=5V, foge = 10 MHZ
dissipation lopE2 Vee — 25 5 mA  Active mode (medium speed), 1,2
Vcc =5V, fosc =10 MHz
Sleep mode lSLEEP VCC — 5 10 mA VCC =5V, fosc =10 MHz 1,2
current
dissipation
Subactive mode Igyg Vee — 50 130 pA V=27V, LCDon, 1,2
current 32-kHz crystal oscillator
dissipation (asyp = PW/2)
— 40 — pA V=27V, LCDon, Reference
32-kHz crystal oscillator value
(gSUB = 5W/8) 1,2
Subsleep mode  Igypsp Vee — 40 90 pA  Vee=27V,LCDon, 1,2
current 32-kHz crystal oscillator
dissipation (Bsy = oW/2)
Watch mode IWATCH Vcc —_ — 6 HA Vcc =2.7 V, LCD not used, 1,2
current 32-kHz crystal oscillator
dissipation (@syp = oW/8)
Standby mode  Igrpy Vee — — 5 pA  32-kHz crystal oscillator 1,2
current not used
dissipation
RAM data VHAM VCC 2 -_ -_ \Y 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 Voe  Operates Vece  Open  System clock oscillator: Crystal
(high and medium Subclock oscillator: Pin Xy = Ve
speed)
Sleep mode Vee  Only timer operates Ve Open
Subactive mode Ve Operates Vee  Open System clock oscillator: Crystal
Subsleep mode Voc  Only imer operates, Voo  Open  Subclock oscillator: Crystal
CPU stops
Watch mode Vee  Onlytime-base clock Vge  Open
operates, CPU stops
Standby mode Vee CPU and timers all Vee Open System clock oscillator: Crystal
stop Subclock oscillator: Pin X; = Ve

2. Excludes current in pull-up MOS transistors and output buffers.
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Table 14-2 DC Characteristics (cont)

Vee=27V 1055V, AVee =27V 105.5V, 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
Allowable output loL Output pins except in — — 2 mA  Vge=4.0Vto55V
low current (per pin) ports 2 and 3
Ports 2 and 3 - — 10 Vee=4.0Vto 55V
All output pins — — 0.5
Allowable output ZloL Output pins except in — — 40 mA  Vec=40Vto55V
low current (total) ports 2 and 3
Ports 2 and 3 — — 80 Vee=40Vto55V
All output pins —_— — 20
Allowable output =lon All output pins — — 2 mA  Vec=40Vto55V
high current (per pin) _ _ 0.2
Allowable output Z-lgn All output pins —_ — 15 mA  Vec=40Vto55V
high current (total) _ _ 10
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14.2.3 AC Characteristics

Table 14-3 lists the control signal timing, and tables 14-4 and 14-5 list the serial interface timing.

Table 14-3 Control Signal Timing

Vee=27Vt055V,AVec =27V 10 5.5V, Vgg = AVgg = 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 08C,,08C, 2 — 10 MHz Vee=40Vto55V
oscillation frequency ) _ 5
OSC clock (ﬁosc) tosc OSC1, OSCZ 100 — 1000 ns VCC =40V1o55V 1
cycle time 200 — 1000 Figure 14-1
System clock (@) teye 2 - 16 tosc 1
cycle time _ 2000 ns
Subclock oscillation fw Xy, X3 — 32,678 — kHz
frequency
Watch clock cycle time  ty, X4 Xo — 305 — us
Subclock (GSUB) 'subcyc 2 -—_ 8 tw 2
cycle time
Instruction cycle time 2 - — toye
tsubcyn:
Oscillation stabilization 1, 0S8C,08C, — — 40 ms Vec=40Vto55V
time (crystal oscillator) . 60
Oscillation stabilization t,, X4, Xo - - 2 s
time
External clock high tepH 0SC, 40 — — ns Vee=40V1055V Figure 14-1
width
80 — —
External clock low tepL OSC, 40 — — ns Vec=40Vto55V Figure 14-1
width
80 — -
External clock rise time tgp, - — 15 ns Vec=4.0Vto 5.5V Figure 14-1
_ — 20
External clock fall time  tcpy _ - 15 ns Vec=4.0Vto 55V Figure 14-1
_ — 20
Pin RES low width tREL RES 10 — — tcye Figure 14-2

Notes: 1. A frequency between 1 MHz to 10 MHz is required when an external clock is input.
2. Selected with SA1 and SAQ of system clock control register 2 (SYSCR2).
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Table 14-3 Control Signal Timing (cont)

VCC =27Vto55YV, AVCC =27V1ios55YV, VSS = AVSS =00V, Ta =-20°C to +75°C,

including subactive mode, unless otherwise specified.

Applicable Reference
Item Symbol Pins Min Typ Max Unit Test Condition Figure
Input pin high width RQytolRQ, 2 — -ty Figure 14-3

WKP, to WKP; tsuboye

ADTRG

TMIB, TMIC

TMIF, TMIG
Input pin low width RQ;tolRQ, 2 — — oy Figure 14-3

WKPO to WKP7 tsubcyc

ADTRG

TMIB, TMIC

TMIF, TMIG
Pin UD minimum tuoh ub 4 — — teye Figure 14-4
modulation width tuoL tsubcyc

Table 14-4 Serial Interface (SCI1, SCI2) Timing

Vee=2T7V1055V,AVee =27V 1055V, Vgg= AVgg = 0.0 V, T, = —20°C to +75°C, unless

otherwise specified.

Applicable Reference
Item Symbol Pins Min Typ Max Unit Test Condition Figure
Input serial clock toeye SCK{,SCK, 2 — — teye Figure 14-5
cycle time
Input serial clock tsckH SCK;,8CK, 04 — — tseye Figure 14-5
high width
Input serial clock tseke SCK,,SCK, 04 — — ey Figure 14-5
low width
Input serial clock rise  tgck, SCK;, SCK, — — 60 ns Ve =4.0Vto 55V Figure 14-5
time — 80
Input serial clock fall  tgcis SCK,,8CK, — — 60 ns Vec=4.0V1to 5.5V Figure 14-5
time — 80
Serial output data tsop 80,, SO, - - 200 ns Vee=4.0Vto 55V Figure 14-5
delay time — 350
Serial input data tsis Sly, Sl, 200 — — ns Veec=40V1ito55V Figure 14-5
setup time 400 — _
Serial input data tsiy Sl,, Sl 200 — — ns Vec=4.0V1t0o 55V Figure 14-5
hold time 400 — —
CS setup time toss Ccs 2 - — e Figure 14-6
CS hold time tesH cs 2 - — ey Figure 14-6
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Table 14-5 Serial Interface (SCI3) Timing

Veoe=27V 1055V, AVec=27 V1055V, Vg = AVgg = 0.0 V, T, = -20°C to +75°C, unless

otherwise specified.

Reference

Item Symbol Min Typ Max Unit Test Condition Figure
Input clock cycle  Asynchronous tseye 4 — —_ toye Figure 14-7

Synchronous 6 — —
Input clock pulse width tsckw 04— 0.6 oy Figure 14-7
Transmit data delay time trxp — — 1 tye Vec=40V105.5V Figure 14-8
(synchronous mode) _ _ 1
Receive data setup time trxs 200 — — ns Vee=40V105.5V Figure 14-8
(synchronous mode) 400 — _
Receive data hold time tRxH 200 — — ns Vee =40V 105.5V Figure 14-8
{(synchronous mode) 400 — _
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14.2.4 A/D Converter Characteristics
Table 14-6 shows the A/D converter characteristics.
Table 14-6 A/D Converter Characteristics

Vee=27V105.5V, AVgg = Vg = 0.0V, T, = -20°C to +75°C, unless otherwise specified.

Applicable
Item Symbol Pins Min Typ Max Unit Test Condition Note
Analog power AV AVee 4.0 — 55 \' 1
supply voltage
Analog input AV|N ANO to AN11 -0.3 —_— AVCC +03 V
voltage
Analog power  Alopg AVee — — 15 mA  AVee=50V
supply current Alstor1 AVce — 150 — bA 2
Refere-
nce value
Algropz  AVcc — — 5 HA 3
Analog input Cann ANgto ANy, — — 30 pF
capacitance
Allowable signal Ry — — 10 kQ
source
impedance
Resolution — — 8 bit
(data length)
Non-linearity — — £20 LSB
error
Quantization - — 105 LSB
arror
Absolute — — 25 LSB
accuracy
Conversion time 12.4 — 124 s  AVeec=45Vto55V
24.8 — 124

Notes: 1. Set AVgg = Vo 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. Algrop; is the current at reset and in standby, watch, subactive, and subsleep modes while the A/D
converter is idle.
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14.2.5 LCD Characteristics

Table 14-7 lists the LCD characteristics, and table 14-8 lists the AC characteristics for external
segment expansion,

Table 14-7 LCD Characteristics

Vee=27V 1055V, AV =27V 1055V, Vgg = AVgs= 0.0 V, T, = -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 Ip=2pA 1
voltage drop SEGy,
Common driver Voc COM; to — — 03 V Ip=2pA 1
voltage drop COM,
LCD power supply Rico 50 300 900 kQ  BetweenV,and
voltage divider Vss
resistance
LCD power supply Vicn Vy 27 — Vee V 2
voltage

Notes: 1. These are the voltage drops between the voltage supply pins V1, V2, 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

Table 14-8 AC Characteristics for External Segment Expansion

VCC =27Vto55V, AVCC =27Vto55V, VSS = AVSS =00V, Ta = -20°C to +75°C,
including subactive mode, unless otherwise specified,

Applicable Reference
item Symbol Pins Min Typ Max Unit Test Condition Figure
Clock high width tewH CL, CL, 800 — — ns * Figure 14-9
Clock low width towe CL, 800 — — ns * Figure 14-9
Clock setup time sy CL, CL, 500 — — ns * Figure 14-9
Data setup time tsu DO 300 — — ns * Figure 14-9
Data hold time toH DO 300 — —_ ns * Figure 14-9
M delay time tom M -1000 — 1000 ns Figure 14-9
Clock rise and fall tor CL, CL, — — 100 ns Figure 14-9

times

Note: * Value when the frame frequency is set to between 30.5 Hz and 488 Hz.
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14.3 H8/3836, H8/3837 Electrical Characteristics
14.3.1 Power Supply Voltage and Operating Range

The power supply voltage and operating range are indicated by the shaded region in the figures
below.

1. Power supply voltage vs. oscillator frequency range
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2. Power supply voltage vs. clock frequency range
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3. Analog power supply voltage vs. A/D converter operating range
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14.3.2 DC Characteristics

Table 14-9 lists the DC characteristics.

Table 14-9 DC Characteristics

Voc=27V 1055V, AVec =27V 1055V, Vgg = AVgs = 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 VIH REg, MDO, 0.8 VCC —_ VCC +0.3 \) VCC =40Vto55V
voltage WKP, to WKP,,
IRQ, to IRQ,,
TMIB, TMIC, TMIF
ﬁ, TM'G, 0.9 Vcc — Vcc +0.3
SCK,, SCK,,
SCK;, ADTRG
ub, Sly, SI,, BXD 0.7V — Vec+03 V Vee=40Vt055V
0.8 Vcc —_ Vcc +0.3
0SC, Vee 05 — Vecg 03  V Vee=40Vto55V
VCC 03 — VCC +0.3
P1pto P14 07Vee ~— Vee 403V Vec=40Vto55V
P20 to P27
P3, to P3;
P4, to P4,
P5, to P5,
PSO to P67 0.8 Vcc o Vcc +0.3
P70 to P77
PSO to P87
Pgo to P97
PAO to PA3
PBO to PB7 0.7 VCC —_ AVCC +03 V VCC =40Vto55V
PCo to PCy 08Vee — AV +0.3
inputiow V. RES, MDO, -03 —_ 0.2 Ve Y Vee=40Vic55V
voltage WKP, to WKP,,
IRQ, to IRQ,,
TMIB, TMIC, TMIF,
CS, TMIG, -03 — 0.1 Ve
SCK,, SCK,,
SCK3, ADTRG
ub, Sy, SI,, RXD 0.3 — 0.3 Vee \ Vec=40Vto55V
-0.3 — 0.2 Vge
OSC1 -0.3 _ 0.5 \" Vcc =40Vio55V
-0.3 — 0.3
Note: Connect pin TEST to Vgs.
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Table 14-9 DC Characteristics (cont)

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

Item Symbol Applicable Pins  Min Typ Max Unit Test Condition Note
Input low Vu_ P10 to P17 0.3 —_ 03 VCC v VCC =40Vto55V
voltage P24 to P2,
P3, to P3;
P40 to P43
P54 to P5,
P60 to p67
P7° to P77 -0.3 _— 0.2 Vcc
PBO to P87
P9, to P9,
PA, to PA,
PB, to PB,
PCo 10 PCy
Output  Vou Pigto P1, Veo-10 — — V  Vec=40Vto55V
high voltage P24 to P2, —loy=1.0mA
P3, to P3,
P4o to P42 Vcc -05 — et VCC =40Vto55V
PSO to P57 —IOH =0.5mA
P8, to P6,
P7° to P77 VCC -05 — — _IOH =0.1mA
P8, to P8,
Pgo to P9,
PAg to PAg
Output Vg Pigto P1, — — 06 V  Vee=40Vto55V
low voltage P4, to P4, lop = 1.6 mA
—_ —_ 0.5 |0L =0.4mA
P50 to P57 _ -_— 0.5 |o|_ =0.4 mA
P6q to P6,
P7, to P7;
PSQ to P8,
Pgo to P97
PA, to PA
P2, to P2, — — 15 Vec=40Vto55V
PSO to P37 |O|. =10 mA
— — 06 Vec=40V1055V
IOL =1.6 mA
- - 05 IOL = 04 mA

Note: Connect pin TEST to Vgs.
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Table 14-9 DC Characteristics (cont)

Vee=2TV1055V,AVpee=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
Input "lLl RES, P43 —_ bt 20 IJA VIN =05Vio 2
leakage — — 1 Vee—-05V 1
current

0SC,, MDO — — 1 A Viy=05Vto

Piyto P1y Vee =05V

P2, to P2,

P3, to P3;

P4° to P42

P5, to P5,

PSO to P67

P7; to P7;

P8° to P87

P9, to P9,

PAy to PAg

PBD tO PB7 - - 1 VIN = 05 V to

PG, to PCy AVee =05V
Pull-up —lp P1yto P1, 5 — 300 pA Vee=5V,
MOS P3, to P3, Vin=0V
current P5, to P5; - 3B - pA Ve =27V, Reference

P8, to P6; Vin=0V value
Input Cin All input pins except — — 15 pF =1MHz,
capacitance power supply RES ViN=0V

P4, pin T,=25°C

RES - - 60 2

- - 15 1
P4, —_ - 30 2
- - 15 1

Notes: 1. Applies to HD6433836, and HD6433837.
2. Applies to HD6473837.

368

B 4495204 0060334 TT3 N



Table 14-9 DC Characteristics (cont)

VCC =27Vto55 V, AVCC =27VtwS5.S5 \’, VSS = AVSS =0.0 V, Ta =-20°C to +75°C,
including subactive mode, unless otherwise indicated.

Applicable
Item Symbol Pins Min Typ Max Unit Test Condition Note
Active mode lore1 Vee — 144 288 mA Active mode (high speed), 1,2
current Vee =5V, foge = 10 MHZ
dissipation lorez Ve — 30 60 mA Active mode (medium speed), 1,2
VCC= 5 V, fosc =10 MHz
Sleep mode |SLEEP VCC —_ 6.0 120 mA VCC =5 V, fOSC =10 MHz 1, 2
current
dissipation
Subactive mode Igyg Vee — 60.0 156.0 pA V=27V, LCDon, 1,2
current 32-kHz crystal oscillator
dissipation (9sup = BW/2)
— 480 — MA V=27V, LCDon, Reference
32-kHz crystal oscillator value
(GSUB = QW/B) 1,2
SUbSleep mode lSUBSP Vcc —_— 48.0 108.0 [JA VCC =27 V, LCD on, 1,2
current 32-kHz crystal oscillator
dissipation (Zsus = oW/2)
Watch mode lwaATCH Vee — — 6 HA Voo = 2.7V, LCD not used, 1,2
current 32-kHz crystal oscillator
dissipation (P5yp = BW/8)
Standby mode  Igrgy Vee — — 5 HA  32-kHz crystal oscillator 1,2
current not used
dissipation
RAM data Vaam Vee 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 Vee Operates Vee  Open  System clock oscillator: Crystal
(high and medium Subclock oscillator: Pin Xy = Ve
speed)
Sleep mode Vee  Only timer operates Vg Open
Subactive mode Ve Operates Vee  Open System clock oscillator: Crystal
Subsleep mode Voo  Only timer operates, Voo  Open  Subclock oscillator: Crystal
CPU stops
Watch mode Vee Onlytime-baseclock Vge  Open
operates, CPU stops
Standby mode Vg CPU and timers all Vee Open  System clock oscillator: Crystal

stop

Subclock oscillator: Pin Xy = V¢

2. Excludes current in pull-up MOS transistors and output buffers.
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Table 14-9 DC Characteristics (cont)

Vee=27V1t055V, AV =27V1055Y, Vgs=AVgg =0.0V, T, =-20°C to +75°C,
including subactive mode, unless otherwise indicated.
Applicable
Item Symbol Pins Min Typ Max Unit Test Condition
Allowable output loL Qutput pins except in — — 2 mA  Ve=40Vio55V
low current (per pin) ports 2 and 3
Ports 2 and 3 - - 10 Vec=40Vto55V
All output pins — - 0.5
Allowable output Zloy Output pins except in - — 40 mA  Vgc=40Vio55V
low current (total) ports 2 and 3
Ports 2 and 3 — — 80 Vee=40Vto55V
All output pins — —_ 20
Allowable output ~lon All output pins - — 2 mMA  Vec=40Vio55V
high current (per pin) _ _ 02
Allowable output Y-lon All output pins — — 15 mA  Vgc=40Vto55V
high current (total) _ _ 10

B 4496204 00bLO33bL &7- WH
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14.3.3 AC Characteristics

Table 14-10 lists the control signal timing, and tables 14-11 and 14-12 list the serial interface
timing.

Table 14-10 Control Signal Timing

Vee=27V 1055V, AV =27V 055V, 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 OSC1 R OSC2 2 —_— 10 MHz VCC =40Vto55V
oscillation frequency 2 5
OSC clock (8osc) tosc 0SC,, 0SC, 100 ~ 1000 ns  Veec=40Vio55V 1
cycle time 200 — 1000 Figure 14-1
System clock (2) toye 2 — 16 tosc 1
cycle time _ 5000 ns
Subclock oscillation fw Xy, X, — 32678 — kHz
frequency
Watch clock cycle time  ty Xy, X — 305 — ps
Subclock (agyp) tsubeye 2 - 8 tw 2
cycle time
Instruction cycle time 2 - — teye
tsubcyc
Oscillation stabilization t.. 0SC4,08C; — — 40 ms Vee=40Vto55V
time (crystal oscillator) — 50
Oscillation stabilization t,, X4, X _— = 2 s
time
External clock high tcPH 0S¢, 40 — — ns Vec=4.0V1055V Figure 14-1
width
80 — -
External clock low topL 08C, 40 — — ns  Vgg=4.0V1to55V Figure 14-1
width
80 — -
External clock rise time tcp, - - 15 ns Vec=4.0V105.5V Figure 14-1
_ — 20
Extemal clock fall time  tcps - - 15 ns Vec=4.0V 1055V Figure 14-1
_ - 20
Pin RES low width tReL RES 10 — — teye Figure 14-2

Notes: 1. A frequency between 1 MHz to 10 MHz is required when an external clock is input.
2. Selected with SA1 and SAQ of system clock control register 2 (SYSCR2).
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Table 14-10 Control Signal Timing (cont)

Vec=27TV1t05.5V, AV =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
Input pin high width IRQptoiRQ, 2 — —  tye Figure 14-3

WKP, to WKP; tsupcye

ADTRG

TMIB, TMIC

TMIF, TMIG
Input pin low width RQ,tolRQ, 2 — - e Figure 14-3

WKP, to WKP; tsubeye

ADTRG

T™MIB, TMIC

TMIF, TMIG
Pin UD minimum tuok ub 4 — — toye Figure 14-4
modulation width tuoL tsubeyc

Table 14-11 Serial Interface (SCI1, SCI2) Timing

Vee=27V 1055V, AVec =27V 1055V, Vgg = AVgs = 0.0 V, T, = -20°C to +75°C, unless
otherwise specified.

Applicable Reference
ltem Symbol Pins Min Typ Max Unit Test Condition Figure
Input serial clock tseye SCK,,8CK, 2 — — teye Figure 14-5
cycle time
Input serial clock tsokH SCK,,SCK, 04 — — tseye Figure 14-5
high width
Input serial clock tsckL SCK,;,SCK, 04 — - taeye Figure 14-5
low width
input serial clock rise  tgck, SCK;, 8CK;, — — 60 ns Vec=4.0V105.5V Figure 14-5
time _ 80
Input serial clock fall  tgoks SCK,, SCK; — — 60 ns Vec=4.0V1to 5.5V Figure 14-5
time — 80
Serial output data tsop 804, SO, —_ - 200 ns Vee=4.0V1to 55V Figure 14-5
delay time _ 350
Serial input data tais sly, Sl 200 — — ns Vec=4.0Vto55V Figure 14-5
setup time 400 — _

Serial input data tsin Sly, Sl 200 — — ns  Vgc=40Vt055V Figure 14-5

hold time 400 — _ :

CS setup time tess [o13] 2 — — e Figure 14-6

CS hold time tosu CS 2 - — e Figure 14-6
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Table 14-12 Serial Interface (SCI3) Timing

Vee=27V 1055V, AVpe=27V1055V,Vgg= AVSS =0.0V, T, = -20°C to +75°C, unless

otherwise specified.

Reference
ltem Symbol Min Typ Max Unit Test Condition Figure
Input clock cycle  Asynchronous tseye 4 — — toye Figure 14-7

Synchronous 6 — —
Input clock pulse width tsckw 04 — 06  teye Figure 14-7
Transmit data delay time trxp - - 1 tyye Vec=4.0V105.5V Figure 14-8
(synchronous mode) _ _ 1
Receive data setup time trxs 200 — — ns Vec=4.0V105.5V Figure 14-8
(synchronous mode) 400 — _
Receive data hold time tRxn 200 — — ns  Vgc=4.0Vto55V Figure 14-8
(synchronous mode) 400 — _

373

M 44965204 00LO339 585 WM




14.3.4 A/D Converter Characteristics

Table 14-13 shows the A/D converter characteristics.

Table 14-13 A/D Converter Characteristics

VCC =27VtodsYV, AVCC =40VtoS55YV, AVSS = VSS =0.0V, Ta =-20°C to +75°C, unless

otherwise specified.

Applicable
Item Symbol Pins Min Typ Max Unit Test Condition Note
Analog power  AVgc AVee 4.0 — 5§55 Vv 1
supply voltage
Ana|og input AV|N AND to ANy4 AVSS -03 — AVCC +03 V
voltage
Analog power  Alope AVee — — 15 mA  AVge=5.0V
supply current Alstors  AVge — 150 — pA 2
Refere-
nce value
Alstopz  AVige - — 5 BA 3
Analog input Can ANy to ANy, — — 30 pF
capacitance
Allowable signal Ry — — 10 kQ
source
impedance
Resolution - — 8 bit
(data length)
Non-linearity — — 20 LSB
error
Quantization - — 05 LSB
error
Absolute — — 25 LSB
accuracy
Conversion time 124 — 124 Hs  AVec=45Vito55V
24.8 — 124

Notes: 1. Set AV = Vg 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 modas while the A/D

converter is idle.
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14.3.5 LCD Characteristics

Table 14-14 lists the LCD characteristics, and table 14-15 lists the AC characteristics for external
segment expansion.

Table 14-14 LCD Characteristics

Vee=27Vt055V,AVee =27V 105.5V, Vgg = AVgg= 0.0 V, T, = -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 Ip=2pA 1
voltage drop SEGyo
Common driver Voe COM, to - - 03 V Ip=2pA 1
voltage drop COM,
LCD power supply Ricp 50 300 900 kQ  Between V,and
voltage divider Vss
resistance
LCD power supply Vico Vi, 27 — Vee V 2
voltage

Notes: 1. These are the voltage drops between the voltage supply pins V1, V2, 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: Vee 2V, 2V, 2
V32 Vgg

Table 14-15 AC Characteristics for External Segment Expansion

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

Applicable Reference
Item Symbol Pins Min Typ Max Unit TestCondition Figure
Clock high width tewH CL, CL, 800 — — ns * Figure 14-9
Clock low width towL CL, 800 — — ns * Figure 14-9
Clock setup time tesu CL, CL, 500 — — ns * Figure 14-9
Data setup time tsu DO 300 — — ns * Figure 14-9
Data hold time ton DO 300 — — ns * Figure 14-9
M delay time tom M -1000 — 1000 ns Figure 14-9
Clock rise and fall ter CL, CL; —_ — 100 ns Figure 14-9

times

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

Figures 14-1 to 14-10 show timing diagrams.

t
0SsC N

[

ViH Z X
0SC1
Vi
tcru
re—tcpr teps
Figure 14-1 System Clock Input Timing
RES

Figure 14-2 RES Low Width

IRQg to IRQ,4 ! !

WKP, to WKP; Vin
ADTRG

TMIB, TMIC ViL
TMIF, TMIG

tin

Figure 14-3 Input Timing
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ub
ViL

tuoL tuoH

- =]‘

Figure 14-4 Minimum UD High and Low Width
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t&w

V|H or VOH* x Z x Z
\ N
SCK2
ViL orVo, * X j
tsckL  tsckH
tsoxr — [ ~— tsckr
tsoo
*
S0, VoH
SO2 Vo *
tsis
eat-on]
s
sl /
Sl,

Notes: * Output timing reference levels
Output high: Vgy=2.0V
Output low: Vg =08V
Load conditions are shown in figure 14-10.

Figure 14-5 Serial Interface 1 and 2 Input/Output Timing
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o Vin {
CS
Vi

tcss tcsh

T

- UL

Figure 14-6 Serial Interface 2 Chip Select Timing

tsckw

—

SCKs

Figure 14-7 SCKj Input Clock Timing
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tscyc
8CKa Vi orVo*

V
TXD OH
(transmit data) VoL*

LB
3
X
'

o N
(receive data) \

N ix

Notes: * Output timing reference levels
Output high: Vgo=2.0V
Output low: Vg =08V

Load conditions are shown in figure 14-10.

Figure 14-8 Input/OQutput Timing of Serial Interface 3 in Synchronous Mode

— ter
oL s j‘ {;c -05V
0.4V
tow town
tesu
_\_/ ,.[ 3Svcc-o.5v
CL2 04V
tesu tow
- tcr
Ve =05V
o0 X % = }( X
tsu ton
| !
M 7&1 Vv
tom —»

Figure 14-9 Segment Expansion Signal Timing
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14.5 Output Load Circuit

Vee

2.4kQ

Output pin

30 pF 2 12kQ

Figure 14-10 Output Load Condition
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