Section 21 Electrical Specifications

21.1 Absolute Maximum Ratings
Table 21-1 lists the absolute maximum ratings.

Table 21-1 Absolute Maximum Ratings

Item Symbol  Rating Unit
Supply voltage Vee —-0.3t0o+7.0 \)
Programming voltage Vep -0.310 +14.0 \)
Input voltage at ports not ViN ~0.310 Vg + 0.3 \
also used for analog input

Input voltage at ports also Vin —0.31t0 AVgc + 0.3 \)
used for analog input

Analog supply voltage AVce -0.3t0 +7.0 v
Analog input voltage Van —0.3t0 AV + 0.3 v
Operating temperature Topr Regular specifications: —20 to +75 °C

Wide-range specifications: —40 to +85 °C

Storage temperature Teg —5510 +125 °C

Note: The H8/350 input pins have protection circuits that guard against high static voltages and
electric fields, but these high input-impedance circuits should never receive overvoltages
exceeding the absolute maximum ratings shown in table 21-1.

21.2 Electrical Characteristics
21.2.1 DC Characteristics

Table 21-2 lists the DC characteristics of the H8/350. Table 21-3 shows the allowable output
currents.
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Table 21-2 DC Characteristics

Conditions: Vo= AVee = 5.0 V +£10%, Vss=AVgg =0V,
T, = ~20 t0 +75°C (regular specifications), T, = —40 to +85°C (wide-range specifications)

item

Symbol

Min

Typ Max

Test
Unit Conditions

Schmitt
trigger
input
voltage

TMEL to TME,,

1.0

- v

IRG, to TRQ,,
TMRI;, TMRI,,

VCC x 0.7

CSCK;, CSCK,,
ADTRG,

(CMC =0, 0)
SRV, to SRV,
EDG; to EDG,

0.4

Variable
schmitt
trigger
input
voltage

(CMC = 1, 0)

VCC x 0.55

SRV, to SRV,

VCC x 0.9

EDG; to EDG,

0.2

(CMC = 1, 1)

Vch0.15

SRV, to SRV,
EDG7 to EDG4

Vee x 0.45

0.2

Input high
voltage

RES, 3TBY
MD;,, MD,, NMI

EXTAL
Ports 1,2, 3
Ports 4 and 7

Ports 5, 6, 8, 9
CRxD,, CRxD,,
CTxD,

(CMC =0, 1)
SRV7 to SRVo,

EDG; to EDG,

Schmitt trigger
and variable
Schmitt trigger
pins

VCC -0.7

Vcc +0.3 \")

VCC x 0.7

VCC +0.3

2.0

VCC +0.3

VCC x 0.7

AVee +0.3

VCC x 0.7

Vcc +0.3

VT+ max

Vcc +0.3

Input low
voltage

RES, 51B8Y Vi
MD,, MD,

EXTAL, NMi,
Ports 1, 2, 3

05 V'

0.8
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Table 21-2 DC Characteristics (cont)

Conditions: Vgc = AVec = 5.0 V £10%, Vss = AVss = ov,
T, = -20 to +75°C (regular specifications), T, = —40 to +85°C (wide-range specifications)

Test

Item Symbol Min Typ Max Unit Conditions
Input low Ports 4, 5, 6, Vi -03 — Ve x03 \
voltage 7, 8,9, CRxD,,

CRxDyg, CTxD,

(CMC =0, 1)

SRV, to SRV,,

EDG;10EDG,

Schmitt trigger -0.3 —  Vrmin

and variable

Schmitt trigger

pins
Output high  All output pins Vou Vee - 05 —- - V gy =—-200pA

Nof
voltageMo'® 35 - — lopy = ~1.0 MA
Output low  All output pins VoL — — 04 V g =16mA
m ———————————————

voltage™o'®  5ore 1 and 2 — — 10 lo = 10.0 mA
Input RES il — — 100 pA  Viy=05to
Ieakag?b STBY, NMI, _ — 10 Vec —05V
currentNote

MD,, MDg

Ports 4 and 7 - — 1.0 Viy=0510

AVec-05V

Leakage Ports 1, 2, 3, hsil — — 1.0 MA  Viy=05to
currentin  5,6,8,9 Vee-05V
3-state (off
state)Note
Input pull-  Ports 1, 2,3, -lp 30 — 250 MA V=0V
up MOS 56,89
currenthote
lnput ﬁES Cin — — 85 pF VlN =0V
capacitance 1 _ _ f=1MHz

NMI 35 T, = 25°C

P5q, P8y — — 20

All input pins — — 15

except RES and

NMI, P5,, P8,

Note: Including outputs of on-chip supporting modules that share the same pins with the listed

ports.
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Table 21-2 DC Characteristics (cont)

Conditions: VCC = AVCC =50V ilO%, VSS = AVSS =0 V,
T, =-20 10 +75°C (regular specifications), T, = —40 to +85°C (wide-range specifications)

ltem Symbol Min Typ Max Unit (Tk?r:dmons
Current dissipationNote  Normal operation I — 25 30 mA {=6MHz
— 30 40 f =8 MHz
—_ 35 50 f=10 MHz
Sleep mode — 15 25 mA f=6MHz
- 20 30 f =8 MHz
— 25 35 f=10 MHz
Standby modes — 001 50 puA
Analog supply current  During A/D Alee — 0.6 1.5 mA
conversion
idle — 001 50 pA
RAM backup voltage VRaM 20 — — v

(in standby modes)

Note: Current dissipation values assume that V;; min = Voe = 0.5 V, Vi max = 0.5 V, all output
pins are unloaded, and all MOS input pull-ups are off,

Table 21-3 Allowable Output Currents

Conditions: VCC = AVCC =50V ilO%, VSS = AVSS =0 V,
T, =~20 to +75°C (regular specifications), T, = —40 to +85°C (wide-range specifications)

Item Symbol Min Typ Max Unit
Allowable low output current (per pin) Ports 1 and 2 loL - - 10 mA
Other output pins — — 20 mA
Allowable low output current (total) Ports 1 and 2, total ~ Zig - - 80 mA
of 16 pins
All output pins, total —_ - 120 mA
Allowable high output current (per pin) All output pins ~lon — — 20 mA
Allowable high output current (total) All output pins, total  Z-lgy — — 40 mA
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Note: To avoid degrading the reliability of the chip, be careful not to exceed the output current
values in table 21-3. In particular, when driving a Darlington transistor pair or LED
directly, be sure to insert a current-limiting resistor in the output path. See figures 21-1 and
21-2.

H8/350

2kQ E
Port

]
1
)
]
L &

Darlington pair

Figure 21-1 Example of Circuit for Driving Darlington Pair

H8/350

Vee

600Q

Port 1,2
LED

Figure 21-2 Example of Circuit for Driving LED
21.2.2 AC Characteristics

The AC characteristics of the H8/350 are described below. Control signal timing parameters are
listed in table 21-4. Timing parameters of the on-chip supporting modules are listed in table 21-5.
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Table 21-4 Control Signal Timing

Conditions: Voo = 5.0 V £10%, ¢ = 0.5 to 10 MHz, Vgs=0V,
T, =-20 to +75°C (regular specifications), T, = -40 to +85°C (wide-range specifications)

6 MHz 8 MHz 10 MHz

Test
Item Symbol Min Max Min Max Min Max Unit Conditions
External clock cycle tosc 833 1000 625 1000 50 1000 ns External clock
External clock low tosct 375 — 281 — 225 —
pulse width
External clock high toscH 375 — 281 — 225 —
pulse width
Clock cycle time teye 166.7 2000 125 2000 100 2000
RES setup time trESS 200 — 200 — 200 — Fig. 21-4
RES pulse width tREsw 10 — 10 —_ 10 - teye
NMI setup time tmis 150 — 150 — 150 — ns Fig. 21-5
(NMI edge)
NMI hold time tNMIH 10 — 10 — 10 —
(NMI edge)
IRQ setup time tpogs 150 — 150 — 150 —
('RQO to IRQQ,
EDG, to EDG;, edge) »
1RQ hold time tRoew 10 — 10 — 10 —
(IRQQ to |R03,
EDG, to EDG;, edge)
TRQ setup time trats 150 — 150 — 150 —
(IRQq to IRQ, level)
Interrupt pulse width tamiw 200 — 200 — 200 —
for recovery from soft-
ware standby mode
(NMI, TRQ, to TRQ,)
Oscillator settling toscy 20 — 20 — 20 — ms Fig. 21-6
time for reset (crystal)
Oscillator settling tosce 10 — 10 — 10 —
time for software
standby (crystal)
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Table 21-5 Timing Conditions of On-Chip Supporting Modules

Conditions: Vo = 5.0 V£10%, ¢ =0.5t0 10 MHz, Vgg =0V,
T, = -20 to +75°C (regular specifications), T, = —40 to +85°C (wide-range specifications)

6 MHz 8 MHz 10 MHz

Module item Symbol Min Max Min Max Min Max Unit I::‘r:ditions
FRT/  Timer output delay time t=rop — 100 — 100 — 100 ns Fig. 21-8
FNET/ Timer input setup time teTis 50 — 50 — 50 — ns Fig. 21-9
FNWF Timer input pulse Single edge  terwL 1.5 — 15 — 156 — teye

width Both edges trwy 25 — 25 — 25 —

Timer clock input setup time trres 100 — 100 — 100 — ns

Timer dock input  Single edge trrecwe 1.5 — 15 — 15 — iy

pulse width Both odges trrown 25 — 25 — 25 —
TMR  Timer output delay time trmop — 100 — 100 — 100 ns Fig. 21-10
0103  Timer clock input setup time trmes 100 — 100 — 100 — ns Fig. 21-11
Sto7 Timer clock input  Single edge  tyyew, 1.5 — 15 — 156 — toye

pulse width Both 0dges tryown 25 — 25 — 25 —

Timer reset input setup time trmRs 100 — 100 — 100 — ns Fig. 21-12

Timer reset input pulse width tryewe 15 — 15 — 16 — teye

{TMRWH

TMR  Timer output delay time trmoo — 100 — 100 — 100 ns Fig. 21-13
4105  Timerclockinput setup time  trycs 100 — 100 — 100 — ns  Fig. 21-14

Timer clock input  Single edge  tyyew, 1.5 — 15 — 15 — teye

pulse width Bothedges tyycwn 25 — 25 — 25 —
PWM  Timer output delay time trwoD — 100 — 100 — 100 ns Fig. 21-15
VSCl  Inputclock cycle (Sync.) tscyc 4 — 4 — 4 — tyc  Fig. 21-17

Transmit data delay time (Sync.) trxp — 100 — 100 — 100 ns

Receive data setup time (Sync.) tpxs 100 — 100 — 100 — ns

Receive data hold time (Sync.) taxy — 100 — 100 — 100 ns

input clock puise width tsckw 04 06 04 06 04 06 tg, Fig 21-18
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Table 21-5 Timing Conditions of On-Chip Supporting Modules (cont)

Conditions: Voo = 5.0 V +10%, ¢ = 0.5 to 10 MHz, Vg =0V,

T, =-20 10 +75°C (regular specifications), T, = 40 to +85°C (wide-range specifications)

6 MHz 8 MHz 10 MHz

Module Item Symbol Min Max Min Max Min Max Unit Z::dltlom
CSC!  Inputclock cycle Async. tseye 2 — 2 — 2 — tye Fig.21-17
Sync. 4 — 4 — 4 — toye

Transmit data delay time (Sync.) trxp — 100 — 100 — 100 ns

Receive data setup time (Sync.) tgxg 100 — 100 — 100 — ns

Receive data hoid time (Sync.) taxy — 100 — 100 — 100 ns

Input clock pulse width tsckw 04 06 04 06 04 06 tg, Fig 21-16
AD AJ/D trigger input setup time ttrGs 110 — 110 — 110 — ns Fig. 21-18

A/D trigger input hold time trRgH 10 — 10 — 10 — ns

A/D trigger input pulse width ttrgwe 15 — 15 — 16 — teye

trRGwH

PORT  Output data time town — 100 — 100 — 100 ns Fig. 21-7

Input data setup time tpRs 5 — 50 — 80 — ns

Input data hold time tprH 50 — 50 — 50 — ns

» Test Conditions for AC Characteristics

Lsi

output pin
C=90pF
R, =2.4kQ
Ry=12kQ

Output timing reference levels
Low: 0.8V
High: 2.0V

Figure 21-3 Qutput Load Circuit
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21.2.3 A/D Converter Characteristics
Table 21-6 lists the characteristics of the on-chip A/D converter.
Table 21-6 A/D Converter Characteristics

Conditions: Vo= AVee =50V 210%, Vgg = AVgg =0,
T, = -20 to +75°C (regular specifications), T, = —40 to +85°C (wide-range specifications)

6 MHz 8 MHz 10 MHz

Item Min Typ Max Min Typ Max Min Typ Max Unit
Resolution 8 8 8 8 8 8 8 8 8 Bits
Conversion time (single mode) — — 204 — — 15625 — — 122 s
Analog input capacitance - — 20 - — 20 —_ - 20 pF
Allowable signal source -  — 10 - — 10 — — 10 kQ
impedance

Nonlinearity error — — # — — H —_ = LSB
Oftset error — — H - — - — % LSB
Fuli-scale error — — £ e 1 - - # LSB
Quantizing error — — 05 — — 05 — — 105 LSB
Absolute accuracy - — x5 - — #¢15 — — 115 LSB

21.3 MCU Operational Timing

This section provides the following timing diagrams:

21.3.1 Control Signal Timing Figures 21-4 and 21-5
21.3.2 Clock Oscillator Settling Time Figure 21.6
21.3.3 IO Port Timing Figure 21-7
21.3.4 Timer Network (FNET) and

19-Bit Free-Running Timer (FRT) Timing Figures 21-8 and 21-9
21.3.5 16-Bit Timer (TMR6, TMR7) and

8-Bit Timer (TMRO to TMR3) Timing Figures 21-10 to 21-12
21.3.6 8-Bit Up/Down-Timer (TMR4, TMRS5) Timing Figures 21-13 and 21-14
21.3.7 14-Bit PWM Timer Timing Figure 21-15
21.3.8 SCI Timing Figures 21-16 and 21-17
21.3.9 8-Bit A/D Converter Timing Figures 21-18
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21.3.1 Control Signal Timing

1. Reset Input Timing

o/ N/ ey /)

tRess tRess
RES / ’ ) ; /
tResw
Figure 21-4 Reset Input Timing

2. Interrupt Input Timing

tamis || INMIH
NMi )!

tiroes || tiRQEH
IRQe ):

tiraLs

IRQL

NMI

IRQg: Applies to IRQ; when edge-triggered, and to EDG; (i=0103,j=4107)
IRQy : Applies to IRQ; when level-triggered

tmiw

IRQ;

)

(i=0t03)

Figure 21-5 Interrupt Input Timing
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21.3.2 Clock Oscillator Settling Timing

é —L

tosci

e
e
= == =

é :
°
S M I
>-

Q m ]

. 8 E B

Figure 21-6 Clock Oscillator Settling Timing
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21.3.3 I/O Port Timing

Port read or write cycle

—T T Ta
; A I\
tprs ||tPRH
Ports 1109
(input) ) (
tpwp
Ports 1 to gNete

(output)

Note: Except P4, to P4, and P7, to P7,

Figure 21-7 1/O Port Input/Output Timing
21.3.4 Timer Network (FNET) and 19-Bit Free-Running Timer (FRT) Timing

1. FNWF Output Timing

¢ VA W B N U A

FRC, TCNT Compare-match x

teTop

Figure 21-8 FNET/FRT Input/Output Timing
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2. FRT External Event and External Clock Input Timing

teris tems

(e teTcs|
SRVto SRV, 5
(TMEIA to N\ ) \
TMEID) 7 "
TMEl, e terwm
(TMEIF) terewL terown

Figure 21-9 FRT External Event and External Clock Input Timing
21.3.5 16-Bit Timer (TMR6, TMR7) and 8-Bit Timer (TMRO to TMR3) Timing

1. 16- or 8-Bit Timer Output Timing

o/ / /

TCNT  Compare-match)

trmop

T™O D

Figure 21-10 16- or 8-Bit Timer Output Timing
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2. 16- or 8-Bit Timer Clock Input Timing

trmes trmes
TME|, } i \
SRV i , SR
(TMELI)
trmewL trmowH

Figure 21-11 16- or 8-Bit Timer Clock Input Timing

3. 16- or 8-Bit Timer Reset Input Timing

0 VA A W N

ttMRs
TMRI,
SRV (TMRI) A / \f-
trmRwL trmRwH -
TCNT N X H'00 (00)

Figure 21-12 16- or 8-Bit Timer Reset Timing
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21.3.6 8-Bit Up/Down-Timer (TMR4, TMRS5) Timing

1. 8-Bit Up/Down-Timer Output Timing

o/ /S

TCNT Compare-matchX

trmop

T™O X

Figure 21-13 8-Bit Up/Down-Timer Output Timing

2. 8-Bit Up/Down-Timer Direction, Preset, and Event Input Timing

0 I S 2 N A N S

trmes| ttmes

SRV 4
(TMEI, TMDI) ) )

{
”

trmewt » tTMowH

TCNT

(event input) n X n+1,n-1
TCNT - -
(preset input) n X H'00, H'FF
2,?,‘;’;2;’,‘,’,‘:‘,’,‘,;‘;;‘, Count direction® X _ Count direction @

Figure 21-14 8-Bit Up/Down-Timer Input Timing
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21.3.7 14-Bit PWM Timing

A W A Y A

DACNT Compare-matchX

tewon

PWM,
PWM, &

Figure 21-15 14-Bit PWM Timer Output Timing
21.3.8 Serial Communication Interface Timing

1. SCI Input Clock Timing

tscrw

/O

t Scyc

Figure 21-16 SCI Input Clock Timing
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2. SCI Input/Output Timing

t Scyc
Serial clock )
trxp
Transmit data )
Receive data X

Figure 21-17 SCI Input/Output Timing

21.3.9 8-Bit A/D Converter Timing

trrgs|| lTRGH

ADTRG \ /

trRGwL

tTRGWH

Figure 21-18 8-Bit A/D Converter Timing

Powered by ICminer.com Electronic-Library Service CopyRight 2003

415

HITACHI




HITACHI/ (MCU/MPU) 50E D WA 4496204 0029582 030 EEHIT3

Appendix H Package Dimensions 7 9 5

This appendix shows the dimensions of the H8/350 packages. Figure H-1 shows the dimensions of
the CG-84 package. Figure H-2 shows the dimensions of the CP-84 package. Figure H-3 shows
the dimensions of the FP-80A package.

Unit: mm

0129.2120.38
2 32
1 guIJI.lIJUUI.ILJI-ILII.ILJ\JI.IIJULILII.H.ILIE 33
=] =
=} G
=} 1
=} -
u} -
- -
= =
1% 2 v
84g = .
= 2o
3 =
] -
=} =
u) =
5] 78 3 53
9, 5 { IlllrllllllllllllllllIlllllllll"lfll"l_
=] 74 54
= 2.16 1.2 1.27

Figure H-1 Dimensions of CG-84 Package

Unit: mm

30,2320.12
029.28 i
74 54

1

|75

30.23%0.12
-4

il
0.75 g Eiil
W, | TR
YUUUUU UHHHT LA AL A
o.a2:0.00 ) ' | 28.20%0,50 |
! 28.2020.50 UBeid

Figure H-2 Dimensions of CP-84 Package

Powered by ICminerAcH IETA@IEHarv Service CopyRight 2003 5924




HITACHI/ (MCU/ZMPU) " cgE » EE 4u9L204 0029583 T?? EEHITI

Unit: mm
17.280.3 o
rj 014.0 "7' 90050
ANAANANIRE " ' 7

17.2%0.3

0.30%0.05
E‘ te!]
W q‘
< = 1.60
L
0.10 : P
E- | 0.801/;0.80

Figure H-3 Dimensions of FP-80A Package
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