Section 17. Electrical Characteristics

17.1 Absolute Maximum Rating

Item Symbol Value Unit
Supply voltage Vee —0.3t0+7.0 v
Input voltage Vin -0.3to Vec +0.3 v
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 Vec-06 - Vec+03 V

NMI, IRQO, IRQ1)

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

NMI, IRQ0, IRQI)

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

Input low voltage Vi -0.3 - 0.6 \'/ -
(RES, NM], IRQO, IRQD)

Input low voltage

(All inputs other than

EXTAL, RES, Via -0.3 - 0.8 Vv -
NMI, IRQO, IRQI)

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

(All outputs) vV, & —
Vec-12 - - Ton=—20pA

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

Output low voltage
(All outputs other than Voir2 - - 2.0 v Io,=32mA
DONE)

Input leakage current
(All inputs other than In - - 2.0 HA Vin =
XTAL and EXTAL) 0.7 to Vec - 0.7V

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

Open-drain input current
(Oft) IOD - - 10 uA -
mA

Current dissipation Iec - 60 90 f =8 MHz

(Normal operation) N
- 70 110 f=10 MHz
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DC Characteristics (Vec =5V 5%, Vss=0V, Ta = _20°C to +75°C) (cont.)

Htem Symbol Min  Type  Max Unit Condition
Current dissipation _ ~
(Sleep mode) 40 65 f =8 MHz
Icc — 45 80 mA f=10MHz
Current dissipation _ _
(System stop mode) 20 45 f = 8 MHz
— 25 55 mA f=10MHz
Vin=0V
Pin capacity Cp - 15 pF  f=1MHz
Ta = 25°C
Oscillation -
limit resistance R — - 500 Q = 1 MHz
- - 60 f = 4 MHz
- - 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)

S 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 50 - 40 - ns

Clock width high tcy 50 - 40 - .m

Clock rise time tCr - 15 - 12 ns

Clock fall time tor - 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 EXT - 25 - 10 ns
CPUBus Address delay time 1 tAD1 - 60 - 60 ns  Figure 17-4
Cycle

Address delay time 2 tap2 30 - 20 - ns

Address delay time tapz1 - S0 - 50 ns

to high impedance 1

Address delay time tapzz -5 - -5 - ns

to high impedance 2

Read data setup time trRps 40 - 35 - ns

Read data hold time tRDH 5 - 5 - ns

Write data setup time twDS 5 - 5 - ns Figure 17-5

Write data hold time twpH 10 - 10 - ns

Write data delay time twDD - 60 - 55 ns

Setup time from AS tass 10 - 7 - ns  Figure 17-4

Hold time from AS 1 tasHr 30 - 25 . ns

Hold time from AS2  taqm 10 - 10 - ns

AS delay time taASD - 45 - 4s ns

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 tpesD1 - 60 - 60 ms
HDS, LDS delay time 1 tpsp1 - 45 - 45 ns
HDS, LDS delay time 2 tpSp2 - 45 - 45  ns Figwe17-5
HDS, LDS delay time 3 tpsp3 = - 45 - 45 ns Figure 174
AS width high 1 taswi 95 - 60 - ns Figurel7-5
AS width high 2 tasw2 120 - 105 - ns Figure17-6
HDS, LDS width low tpsw = 90 - 65 - ns Figure17-10
WAIT setup time twrs 35 - 35 - ns Figure 17-16
WAIT hold time twrH 10 - 7 - ms
BRTRY setup time tgrs 40 - 40 - ns Figure 17-17
BRTRY hold time R 20 - 0 - oms
Refresh  Refresh address delay time RAD - 60 - & ns Figwe 17-18
Refresh address delay time tRADZ — 50 - 50 ns
to high impedance
Refresh a address setup time trass 10 - 7 - ns
from AS
Refresh address hold time trasg 30 - 25 - ns
from AS
Interrupt  NMI pulse width wNvw 20 - 20 - wyc Figure17-19
TRQO, IRQI pulse width trqw = 20 - 2.0 - wyc Figure 17-20
IRQO, IRQ1 setup time trQs 50 - 50 - ns
TACK delay time YACKD - 40 - 40 ns  Figure 17-21
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AC Characteristics (Vec =5V £5%, Vss =0V, Ta =-20°C to +75°C) (cont.)

8 MHz 10 MHz Reference

Item Symbol Min Max Min  Max Unit g:nm
Bus BREQ sctup time tgrQs 40 - 35 - ns Figure17-22
Release —

BREQ hold time tBRQH 10 - 10 - ms

PCS1, PCS0 delay time 2 tpCSD2 - 85 - 8  ns

Address delay time taADZ3 - 50 - 45  ns

10 high impedence 3

BACK delay time tBACKD - 45 - 4 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

WATT output delay time 'WIOD - 40 - 40 ns Figure 17-24
DMAC  DREQ setup time tpRQs 40 - 35 - bps Figure 1725

DREQ hold time tDRQH 10 - 10 - ns

DREQ width low tprQw 20 - 20 - yc

DACK delay time 1 IDACD1 - 50 - 45 s

DACK delay time 2 tDACD2 - 50 - 45 ns

DACK delay time 3 tDACD3 - 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 tpoNH 10 . 5 - ms
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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 2.0 - 20 - teyc [Figure 17-26
tTMC2 20 - 20 - teye
ttMckw 80 - 8.0 - teye
Timer clock setup time ttmeks 30 - 25 - ns
Timer trigger pulse width ttMwL 20 - 20 - teye
itMiwH 2.0 - 20 - Lye
Timer trigger setup time trMis 35 - 30 - ns
Timer output delay time tTMOD — 60 - 60 ns
ASCI Transmit clock cycle time tTcyc 25 - 25 - teyc Figure 17-27
Transmit clock width low trcew 10 - 1.0 - teye
Transmit clock width high trcgw 1.0 - 10 - teye
Transmit clock fall time tTCE - 50 - 50 ns
Transmit clock rise time tTCr - 50 - 50 ns
Transmit clock delay time tTCD - 60 - 50 ns
Transmit data delay time 1 tTDD1 - 60 - 50 ns
Transmit data delay time 2 tTDD2 1.5 2.5 15 25 teye
Receive clock cycle time tReyc 25 - 25 - toye
Receive clock width low treLw 10 - 10 - teye
Receive clock width high tRCHW 10 - 1.0 - teye
Receive clock fall time tRCf - 50 - 50 ns
Receive clock rise time tRCr - 50 - 50 ns
Receive clock delay time tRCD - 60 - 50 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 =0V, Ta = -20°C to +75°C) (cont.)

8§ MHz 10MHz Reference
Timing
Ttem Symbol Min  Max Min Msax Unit Chart
ASCI Receive data setup time 2 trRps2 40 - 40 - ns Figue17-27
(cont.)
Receive data hold time 2 tRpH2 10 - 10 - ns
RTS delay time IRTSD - 60 - 55 ns
CTS width low tcTsLw 20 - 20 - teye
CTS width high ICTSHW 20 - 20 - Gy
DCD width low tpcpLw 20 - 20 - Cye
DCD width high tpcDEw 20 - 20 -y
Reset RES setup time tRess 30 - 30 - ns  Figure 17-28
RES hold time \RESH O - 0 - s
RES rise time tRr - 50 N 50 ms
(Note) (Note)
RES fall time tRf - 50 . 50 ms
ote) MNote)
RES width low tRESW 12 . 12 - toye

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 17-4. Read Cycle Timing (without Tp)
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Figure 17-5. Write Cycle Timing (without Tp)
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Figure 17-6. Read Cycle Timing (with Tp)
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Figure 17-7. Address/Data Timing
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Figure 17-8. AS Timing
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Figure 17-9. Control Signal Timing
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Figure 17-10. HDS, LDS Timing:
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Figure 17-11. R/W Timing
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Figure 17-12. PF Timing
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Figure 17-13. S/U Timing
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Figure 17-14. ST2, ST1, STO Timing
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Figure 17-15. PCS1-PCS0 Timing
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Figure 17-16. WAIT Input Timing
Bus Retry or
T2 (Tw) T3 Bus Eror Cycle
° N
\BRH
8RS | !
BRTRY
Figure 17-17. BRTRY Timing
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Figure 17-18. Refresh Timing (with or without Tw state)
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Figure 17-19. NMI Timing
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Figure 17-20. TRQO, IRQI Timing
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Figure 17-21. TACK Timing
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Figure 17-22. External Bus Master Bus Timing
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Figure 17-22. External Bus Master Bus Timing (cont.)
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Figure 17-24. WAIT Output Timing
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Figure 17-25. DMAC Timing

HITACHI 549

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



DACK3-DACKO
{without Tp state)

DACK3-DACKO
(with Tp state)

tpACD1 'DAE_DE
tDACD3
T3
tboND2

DONE Output

DONE Input

LY

Y,

550 HITACHI

Figure 17-25. DMAC Timing (cont.)

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003




Clock Input

Trigger Input

Timer Output

TIOB4 ,jr_—)ﬁ(_____,-'
TIoBe trmct 1! tTMc2
ttmckw
o\
TMCKS
TIOA
T|0A12 T\ / K
-
T™MIWL tTT™MIWH
2 \ Y\,
’._
tT™mIS tTMIS
1
0 J/ -/ Y/ \L
TIOA4, TIOA2
TIOB, TIOBp X
ttMoD

Figure 17-26. Timer Timing
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Transmission (TXC, TXD)

l'rwc
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Emm—" — )
TXC (input) N Y \
trct trCr
t1oD2 (Note)
o Y Y .
trcd trcp
TXC (Output)
tTDD1
Y
7/

Note: TXD delay time in TXC input mode

Figure 17-27. ASCI Timing
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Figure 17-27. ASCI Timing (cont.)
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Figure 17-27. ASCI Timing (cont.)
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Figure 17-28. RES Timing
Test Point Test Point
152074 )
or Equivalent
(1) DONE and RES pins (2) All pins other than DONE and RES (TTL load)
Figure 17-29. Bus Timing Test Loads
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2.0V 2.0V 2.4V 2.4V
0.8V 0.8V 0.8V 0.8V

(1) Input (2) Output

Figure 17-30. Reference Levels
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