Section 17. Electrical Characteristics

17.1 Absolute Maximum Rating

Item Symbol Value Unit
Supply voltage Vee -03t0+7.0 v
Input voltage Vin 03w Vcc+0.3 A/
Operating temperature Topr -20to +75 °C
Storage temperature Tstg 55 to +150 °C

Note: DC and AC characteristics for 10 MHz version are preliminary values.
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17.2 DC Characteristics (Vcc =5V £ 5%, Vss =0V, Ta = -20°C to +75°C)

Item Symbol Min Type Max Unit Condition

Input high voltage
(EXTAL, RES, Vi Vee-06 - Vec+0.3 V
NMI, IRQO, IRQ1)

Input high voltage
(All inputs other than Vi 21 - Vece+03 V -
EXTAL, RES,

NMI, IRQO, IRQI)

Input low voltage Vo -0.3 - 0.6 v
(EXTAL)

Input low voltage Vi -0.3 - 0.6 v -
(RES, NMI, IRQO, IRQT)

Input low voltage

(All inputs other than

EXTAL, RES, Vi -03 - 0.8 v -
NMI, IRQO, IRQI)

Output high voltage Vou 24 - - IoH=-200 pA

(All outputs) | —
Vec ~12 Tog=—-20pA

Output low voltage VoL1 - . 0.45 v IoL=6.4 mA
(DONE)
Output low voltage

(All outputs other than Vor2 - - 2.0 v IpL=32mA
DONE)

Input leakage current
(All inputs other than Ip - - 2.0 MA  Vin=
XTAL and EXTAL) 0.7 1o Vec - 0.7V

Three-state leakage I - - 2.0 HA  Vin=
current 0.7 to Vec - 0.7V

Open-drain input current
(Ofo IOD - - 1 .0 LIA -

2

Current dissipation Iec - 60 90 f=8 MHz

(Normal operation) S —
- 70 110 f=10 MHz
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DC Characteristics (Vecc =5V 5%, Vss=0V, Ta= -20°C to +75°C) (cont.)

Item Symbol Min Type Max Unit Condition
Current dissipation _
(Sleep mode) - 4 65 f=8MHz
icc — 45 80 mA f=10MHz
Current dissipation .
(System stop mode) - 20 45 f=8MHz
- 25 55 mA f=10MHz
Vin=0V
Pin capacity Cp - - 15 pF f=1MHz
Ta = 25°C
Oscillation —
limit resistance Rs — - 500 Q =1 MHz
- - 60 f=4MHz
- - 20 f =8 MHz
- - 15 f = 10 MHz
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17.3 AC Characteristics (Vcc =5V 5%, Vss =0V, Ta=-20°C to +75°C)

8 MHz 10 MHz Reference
Timing

Item Symbol Min Max Min Max Unit Chart
Clock Clock cycle time teye 125 1000 100 1000 ns Figure 17-1

Clock width low L S50 - 40 - ns

Clock width high tcH 50 - 40 - ms

Clock rise time tcr - 15 - 12 s

Clock fall time tof - 15 - 12 ns

E clock delay time tED - 15 - 13 ns Figure 17-2

Input clock rise time tEXr - 25 - 10 ns  Figure 17-3

Input clock fall time EXE . 25 - 10 ns
CPUBus Address delay time 1 tAD1 - 60 - 60 ns  Figure 17-4
Cycle

Address delay time 2 tapz 30 - 20 - ms

Address delay time tapz1l - 50 - 5 ns

to high impedance 1

Address delay time taDz2 -5 - -5 - ms

t0 high impedance 2

Read data setup time trps 40 - 35 - ns

Read data hold time tRDH 5 - ] - ns

Write data setup time twps S - 5 - ns  Figure 17-5

Write data hold time twpg 10 - 10 - ns

Write data delay time ~ twpp = - 60 - 55  ms

Setup time from AS tass 10 - 7 - ns Figwel74

Hold time from AS1  tpqyy 30 - 25 - s

Hold time from AS2  tpqmp 10 - 10 - ns

AS delay time tASD - 45 - 45 os

R/W delay time tAD1 - 60 - 60 ns

PF delay time tAD1 - 60 - 60 ns
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AC Characteristics (Vcc =5V 5%, Vss=0V,Ta= -20°C to +75°C) (cont.)

8 MHz 10 MHz Reference
Timing
Item Symbol Min Max Min Max Unit Chart
CPUBus S/U delay time tAD1 - 60 - 60 ns Figure 174
Cycle
(cont.) ST2, ST1, STO delay time tAD1 - 60 - 60 ns
PCS1, PCSO delay time 1 tpCSD1 - 60 - 60 ns
HDS, LDS delay time 1 tDSD1 - 45 - 45 ns
HDS, LDS delay time 2 tpSD2 - 45 - 45 ns Figure 17-5
HDS, LDS delay time 3 tpsSD3 - 45 - 45 ns Figure 17-4
'AS width high 1 tasw1 95 - 60 - ns Figwel?5
AS width high 2 tasw2 120 - 105 - ns Figwel7-6
HDS, LDS width low tpsw 90 - 65 - ns Figure 17-10
WAIT setup time twrs 35 - 35 - ns Figure 17-16
WAIT hold time twrg 10 - 7 - ns
BRTRY setup time {BRS 40 - 40 - ns Figure 17-17
BRTRY hold time wrr 20 - 0 - oms
Refresh  Refresh address delay time tRAD - 60 - 60 ns  Figure 17-18
Refresh address delay time tRADZ  — 50 - 50 ns
to high impedance
Refresh address setup time trass 10 - 7 - ns
from AS
Refresh address hold time trasg 30 - 25 - ns
from AS
Interrupt  NMI pulse width tNvw 20 - 20 - tcyc Figure 17-19
TRQO, IRQ1 pulse width trQw 20 - 20 - tcyc Figure 17-20
IRQO, IRQ1 setup time yrQs 30 - 50 - ns
IACK delay time HACKD - 40 - 40 ns  Figure 17-21
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AC Characteristics (Voc =5V £5%, Vss =0V, Ta = -20°C to +75°C) (cont.)

8 MHz 10 MHz Reference

Ttem Symbol Min  Max Min Max Unit g::g
Bus BREQ setup time tgrQs 40 - 35 - s Figwe17-22
Release ——

BREQ hold time teRQH 10 - 10 - ms

PCS1, PCSO0 delay time 2 tpcSD2 - 85 - 8 ms

Address delay time tADz3 - 50 . 45 ns

to high impedence 3

BACK delay time tBACKD - 45 - 40 ns

AS input setup time tasis 40 - 40 - ns Figwe17:23

Address setp time taps 40 - 35 - ns

Address hold time tADH 40 - 35 - ms

WATIT output delay time 'WIoD - 40 - 40 ns Figure 17-24
DMAC  DREQ setup time tpRQs 40 - 35 - ns Figuwe17-25

DREQ hold time tDRQH 10 - 0 - ns

DREQ width low tprQw 20 - 20 - wye

DACK delay time 1 tDACD1 - 50 - 45 s

DACK delay time 2 tDACD2 - 50 - 45 s

DACK delay time 3 {DACD3 - 50 - 45 ns

DONE delay time 1 tDOND1 - 50 - 45 s

DONE delay time 2 tDOND2 - 50 - 45 ns

DONE setup time tpons 40 - 35 - ms

DONE hold time tDONH 10 - 5 - ns
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AC Characteristics (Vcc=5V 5%, Vss=0V, Ta= —-20°C to +75°C) (cont.)

8 MHz 10 MHz Reference
Timing
Item Symbol  Min Max Min Max Unit Chart
Timer Timer clock width tT™MC1 20 - 20 - teyc Figure 17-26
ttmez - 20 - 20 - Toye
ttMcKw 80 - 80 - toye
Timer clock setup time trMcks 30 - 25 - ns
Timer trigger pulse width trmowL 20 - 20 - teye
ttMwe 2.0 - 20 - teye
Timer trigger setup time tt™MIs 35 - 30 - ns
Timer output delay time tTMOD 60 - 60 ns
ASCL Transmit clock cycle time tTeye 25 - 25 - toyc Figure 17-27
Transmit clock width low trcw 1.0 - 1.0 - teye
Transmit clock width high trcgyw = 1.0 - 1.0 - teye
Transmit clock fall time tTCE - 50 - 50 ns
Transmit clock rise time ITCr - 50 - 50 ns
Transmit clock delay time TCD - 60 - 50 ns
Transmit data delay time 1 TDD1 - 60 - 50 ns

Transmit data delay time 2 trppz 15 25 15 25 toye

Receive clock cycle time tReye 2.5 - 25 - toye
Receive clock width low treLw 10 - 1.0 - teye
Receive clock width high trRegw 1.0 - 1.0 - teye
Receive clock fall time tRCE - 50 - 50 ns
Receive clock rise time tRCr - 50 - 50 ns
Receive clock delay time tRCD - 60 - S0 ns
Receive data setup time 1 trps1 40 - 35 - ns
Receive data hold time 1 tRpH1 10 - 10 - ns
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AC Characteristics (Vcc =5V £5%, Vss =0 V, Ta =-20°C to +75°C) (cont.)

8 MHz 10 MHz Reference
Timing
Item Symbol Min Max Min Max Unit Chart
ASCI  Receive data setup time 2 tRps2 40 - 4 - ns Figue17-27
(cont.)
Receive data hold time 2 \RDH2 10 - 10 - ns
RTS delay time IRTSD - 60 - 55 ns
CTS width low tersLw 20 - 20 S .
CTS width high tctsgw 2.0 - 20 - by
DCD width low tpcpLw 20 - 20 - teye
DCD width high tbcDyw 2.0 - 20 - tcyc
Reset  RES setup time \RESS 30 - 30 - ns Figure17-28
RES hold time \RESH O - 0 - ms
RES rise time tRr - 50 . 5 ms
(Note) (Note)
RES fall time tRf - 50 . 50 ms
(Note) (Note)
RES width low tRESW 12 - 12 - oye

Note: RES rise and fall times are specified as 50 ns (max). However, if reset does not satisfy all

other AC characteristics, its fall and rise time must be changed to satisfy these.
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Figure 17-3. Input Clock Timing
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Figure 17-5. Write Cycle Timing (without Tp)
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Figure 17-14, ST2, ST1, STO Timing




PCS1, PCS0
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Figure 17-17. BRTRY Timing
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Figure 17-21. TACK Timing
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Figure 17-23. AS, Address Input Timing (bus release)
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Figure 17-26. Timer Timing
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Figure 17-27. ASCI Timing
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Figure 17-27. ASCI Timing (cont.)
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554 HITACHI



2
K —
. 'RESS Power-on Reset (NMI = High) 'RESH
— { 4 \
i X
K ¢ 8% % 7
tnt’ R Manual Reset (NMT = Low) areey
'RESS 1RESH Rl ar
[(d
r A
—_— —— e————— 1RE
RES, BRTRY \ W /
we| T % 1| trr
Figure 17-28. RES Timing
Vee Vce
R RL
Test Point Test Point
c R 152074 (H)
1 c or Equivalent
C=90pF,R=12kQ C=90pF, R=6kQ, RL=12kQ
(1) DONE and RES pins (2) Al pins other than DONE and RES (TTL load)

Figure 17-29. Bus Timing Test Loads
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Figure 17-30. Reference Levels
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