SECTION 23. ELECTRICAL CHARACTERISTICS

23.1 Absolute Maximum Ratings

Item Symbol Value Unit
Supply Voltage Vee —03to+70 \Y
Input Voitage Vin —03toVect03 V
Operating Temperature Topr —20to +75 °C
Storage Temperature Tstg —55 to + 150 °C

Note: Permanent LS| damage may occur if maximum ratings are exceeded. Normal operation
should be under recommended operating conditions. If these conditions are exceeded, it

could affect reliability of LSI.

23.2 DC Characteristics

(Vec = BV £ 10%, Vgg = 0V, Ta = — 20 to +75°C, unless
otherwise noted)
Symbol item Min Typ Max Unit Condition
Vi1 Input High Voltage Veec— 06 - Veet+03 \%
RESET, EXTAL, NMI
Vinz Input High Voltage L 20 - Vet 03 \'
Except RESET, EXTAL, NMI
Vitq Input Low Voltage —03 — 0.6 v
RESET, EXTAL, NMI
Va2 Input Low Voltage o —03 - 08 \2
Except RESET, EXTAL, NMi
VoH Output High Voltage 24 — — v loy = — 200 uA
All outputs Vee— 1.2 — — lon = —20 uA
VoL Output Low Voltage - - 0.45 A lop = 2.2 mA
All Outputs
he Input Leakage - 10 wA Vin=05 to Vgc — 05V
Current All Inputs
Except XTAL, EXTAL, RESET
L Three State Leakage - - 1.0 wA Vin=0.5 to Vgc — 05V
Current -
Tlee Power Dissipation - 20 /40 \ mA  f= 4 MHz
T (Note)’ {Normal Operation) - 25 [ 50 | f= 6 MHz
- 30 \ 60 7 f= 8 MHz
Power Dissipation — 5 10 mA f= 4 MHz
{System Stop Mode) — 6.3 125 f= 6 MHz
- 75 15 f= 8 MHz
Cp Pin RESET — - 120 pF Vin=0V, =1 MHz
Capacitance Except 20 Ta=25°C
RESET

Note: Viymin = Vec — 1.0 V. Viimax = 0.8 V {all output terminals are at no load)
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Symbol item

Min

Typ

Max

Unit

Condition

Vinp Input
High-Level
Voltage

22

Vee + 03

Vie Input
Low-Levet
Voltage

—03

08

Vo HP Output
High-Level
Voltage

24

lon= — 200 uA

o= — 20 uA

Vorp Output
Low-Level
Voltage

0.45

1.0

o= 22 mA

* o= 10 mA

Vin Analog
Comparator
Input Level
Vret Voltage

High level

Low level

Vet~ 0.1

VTH

e Input Leak
Current

10

uA

Vin=0.6 to
Vcc — 05

Note: °: Port A-F
**: Port F only
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23.3 AC Characteristics
(Ve = BV = 10%, Vgg = 0V, Ta = —20 to +75°C, unless
otherwise noted)

HD647180X-4 HD647180X-6 HD647180X-8

Symbol ttem Min Max Min Max Min Max Unit
teye Clock Cycle Time 250 2000 162 2000 125 2000 ns
torw Clock High Pulse Width 110 - 65 - 50 - ns
tow Clock Low Pulse Width 110 = 65 = 50 = ns
tet Clock Fall Time - 15 = 15 - 15 ns
ter Clock Rise Time - 15 - 15 - 15 ns
tap Address Delay Time — 110 - 90 - 80 ns
tas Address Set-up Time 50 - 30 - 20 - ns
(ME or IOE |)
tmEeD ME Delay Time 1 - 85 - 60 — 50 ns
thoD1 RD Delay Time 1 oc=1 — 85 - 60 - 50 ns
ioC=0 - 85 - 65 — 60
tio1 IR Delay Time 1 - 100 - 80 - 70% g
tan Address Hold Time 1 80 - 35 - 20 - ns
(ME, IOE, RD or WR 1}
tmeD2 ME Delay Time 2 - 85 - 60 - 50 ns
trpD2 RD Delay Time 2 - 85 - 60 - 50 ns
tip2 LR Delay Time 2 - 100 - 80 - 70MNote) g
tors Data Read Set-up Time 50 - 40 - 30 - ns
torH Data Read Hold Time o} - [¢] - o] - ns
tsTD1 ST Delay Time 1 - 110 - 90 - 70 ns
tsTp2 ST Delay Time 2 - 110 - 90 - 70 ns
tws WAIT Set-up Time 80 - 40 — 40 - ns
twH WAIT Hold Time 70 - 40 - 40 - ns
twbpz Write Data Floating - 100 - 95 - 70 ns
Delay Time
twRD1 'WR Delay Time 1 — 90 — 65 - 60 ns
twop Write Data Delay Time - 110 - 20 - 80 ns
twos Write Data Set-up Time 60 — 40 - 20 - ns
(WR |}
twrD2 'WR Delay Time 2 - 90 - 80 - 60 ns
twrp WR Pulse Width 280 — 170 - 130 - ns

Note: For a loading capacitance of less than or equal to 40 picofarads and operating temperature from O to 50 degrees, substract 10 nanoseconds
from the value given in the maximum columns.
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HD647180X-4  HD647180X-6  HD647180X-8
Symbol Item Min Max Min Max Min Max Unit
twbH Write Data Hold Time 60 - 40 - 15 - ns
WR 1)
001 TOE Delay Time 1 ioc=1 - 85 — 60 - 50 ns
i0C=0 — 85 - 65 - 60
top2 IOE Delay Time 2 - 85 - 60 - 50 ns
top3 10E Delay Time 3 540 - 340 - 250 - ns
@R 1)
tnTs INT Set-up Time 80 - 40 - 40 - ns
@ |}
tNTH INT Hold Time 70 - 40 - 40 - ns
(& 1)
W NMI Puise Width 120 - 120 - 100 - ns
taRs BUSREQ Set-up Time 80 - 40 - 40 - ns
o |}
tgAH BUSREQ Hold Time 70 - 40 - 40 - ns
@
tgAD1 BUSACK Delay Time 1 - 100 - 95 - 70 ns
tsaD2 BUSACK Delay Time 2 - 100 - 95 - 70 ns
tazp Bus Floating Delay Time - 130 - 125 — 90 ns
tmEWH ME Pulse Width (HIGH) 200 - 110 — 90 — ns
tvEwL ME Pulse Width (LOW) 210 — 125 — 100 — ns
tRFD1 REF Delay Time 1 - 110 - 90 - 80 ns
trFD2 REF Delay Time 2 - 110 - 90 - 80 ns
tHAD HALT Delay Time 1 - 110 - 90 - 80 ns
tHAD2 HALT Delay Time 2 - 110 - 90 - 80 ns
toras DREQi Set-up Time 80 - 40 - 40 - ns
toraH DREQi Hold Time 70 - 40 - 40 - ns
trepn TENDI Delay Time 1 — 85 - 70 - 60 ns
trep2 TENDI Delay Time 2 - 85 - 70 - 60 ns
teD1 Enable Delay Time 1 - 100 - 95 - 70 ns
tep2 Enable Delay Time 2 - 100 - 95 - 70 ns
Pwen E Pulse Width (HIGH) 150 - 75 - 65 - ns
PweL E Pulse Width (LOW) 300 - 180 - 130 - ns
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HD647180X-4 HD647180X-6 HD647180X-8

Symbol tem Min Max Min Max Min Max Unit

te, Enable Rise Time — 25 — 20 — 20 ns

ter Enable Fall Time - 25 - 20 - 20 ns

troo Timer Output Delay Time - 300 - 300 - 200 ns

tsToI CSI/O Transmit Data Delay Time — 200 - 200 - 200 ns
(Internal Clock Operation)

tsTDE CSI/O Transmit Data Delay Time — 7.5tcyc  — 7.5icyc  — 7.5tcyc ns
(External Clock Operation} + 300 + 300 + 200

tsRs! CSI/O Receive Data Set-up Time 1 - 1 - 1 - tcyc
{Intemal Clock Operation)

tgRHI CSI/O Receive Data Hold Time 1 - 1 — 1 = tcyc
{Intema! Clock Operation)

tSRSE CSI/O Receive Data Set-up Time 1 - 1 — 1 - tcyc
(External Clock Operation)

tSRHE CSVI/O Receive Data Hold Time 1 - 1 - 1 - tcyc
(External Clock Operation)

tres RESET Set-up Time 120 - 120 - 100 — ns

tReH RESET Hold Time 80 - 80 - 70 - ns

tosc Oscillator Stabilization Time - 20 - 20 - 20 ms

texe External Clock Rise Time (EXTAL) — 25 — 25 - 25 ns

texs External Clock Fall Time (EXTAL) — 25 - 25 - 25 ns

tar RESET Rise Time - 50 - 50 - 50 ms

trt RESET Fall Time - 50 - 50 - 50 ms

Y Input Rise Time - 100 - 100 - 100 ns
(except EXTAL, RESET)

e Input Fall Time - 100 - 100 - 100 ns
(except EXTAL, RESET}

tewn Port Data Output Delay — 110 - 90 - 80 ns
Time

trosu Port Data Input Setup 80 - 50 - 50 - ns
Time

tpoH Port Data Input Hold 60 - 40 - 40 - ns
Time
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Figure 23-1. CPU Timing (Opcode Fetch Cycle,
I/0 Write Cycle,
1/0 Read Cycle)
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Figure 23-2. CPU Timing (INT, Acknowledge Cycle,
Refresh Cycle,
Bus Release Maode,
Halt Mode,
Sleep Mode,
System Stop Mode)
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Figure 23-3. CPU Timing (IOC=0)
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Figure 23-7. E Clock Timing (Minimum Timing Example
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Figure 23-8. Timer Output Timing
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Figure 23-11. Port Input and Output Timing

Figure 23-12. External Clock Rise Time Figure 23-13. Input Rise Time and Fall

and Fall Time Time _
(Except EXTAL, RESET)

Vee

R
Test Point
152074 ®
C R or Equiv.

C = 90 pF, R= 12kQ
R, = 1.6k

Figure 23-14. Bus Timing Test Load (TTL Load)

20V 20V 24V 24V
o8V 08V 08V 08V

Figure 23-15. Reference Level {Input) Figure 23-16. Reference Level {Output)
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