4. ELECTRICAL CHARACTERISTICS

4.1 HD64180R0 ELECTRICAL CHARACTERISTICS

H ABSOLUTE MAXIMUM RATINGS

ltem Symbol Value Unit
Supply Voltage Vee =03~ +70 \Y
Input Voltage Vin —03 ~— Vect+03 \Y
Operating Temperature Topr —20 ~ +75 °C
Storage Temperature Tstg —55 ~ +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 LSL

B DC CHARACTERISTICS

(Vee = BV = 10%, Vgg = OV, Ta = —20 ~— + 75°C, unless
otherwise noted.)
Symbol Item Condition min typ max Unit
Input "H" Voltage
VIH1 RESET, EXTAL, NMI VCC_O-G - Vcc+ 0.3 A
Input “H”* Voltage .
V2 Except RESET, EXTAL, NMI 20 — Vect+03 \
Input “L” Voltage
Vi1 RESET, EXTAL, NMI —03 - 0.6 Vv
Input “L” Voltage o
V2 Except RESET, EXTAL, NMI —03 - 0.8 \
Output “H" Voltage lon = —200pA 24 - -
Vou All Qutputs v
IOH = - ZO,U,A Vcc_ 1.2 bt -
Output “L"” Voltage
Voo All Outputs lop = 1.6 mA — - 045 Y
Input Leakage
'S Current All Inputs Vin=05 ~ Vc—05 — - 1.0 WA
Except XTAL, EXTAL
Three State Leakage
I, Current Vin=05 ~— V¢c—05 — — 1.0 A
Power Dissipation f=4 MHz — 10 20
. (Normal Operation) f=6 MHz - 15 30 mA
lec Power Dissipation f=4 MHz — 25 5.0
(SYSTEM STOP mode) f=6 MHz — 38 75 mA
Vin=0V, f==1 MHz
Cp Pin Capacitance Ta=25°C — - 12 pF

* Vigmin = Vee— 1.0V, Viimax = 0.8V (all output terminals are at no load)
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B AC CHARACTERISTICS
(Vee = BV £+ 10%, Vgg = OV, Ta = —20 ~ + 75°C, unless
otherwise noted.)

HD64A180R0O HD64B180RO

Symbol tem min typ max min typ max Unit
teye Clock Cycle Time 250 - 2000 162 - 2000 ns
tomw Clock “"H” Pulse Width 110 - - 57 - - ns
tolw Clock “L” Pulse Width 100 - - 57 - - ns
tet Clock Fall Time - - 25 - - 25 ns
ter Clock Rise Time - - 20 -~ - 20 ns
tap Address Delay Time - - 1;8. - - 12:' ns
tas Addresﬁet-up Time 45 _ _ 10 _ _ ns

(ME or 1OE ) 30" —15
tmED ME Delay Time 1 - - 85 - - 75 ns
tRoD1 RD Delay Time 1 - - 85 - - 75 ns
tp1 LR Delay Time 1 - - : 21 00, i - - ] 11502 ns
tan Address Hold Time 80 - - 35 - - ns
{ME, IOE, RD or WR 1)

tMED2 ME Delay Time 2 - - 85 - - 75 ns
tRDD2 RD Delay Time 2 - - 85 - - 75 ns
tp2 LR Delay Time 2 - - 105 - - 100 ns
toRs Data Read Set-up Time 50 - - 45 - - ns
tDRH Data Read Hold Time 0 - - o] - - ns
tsTo1 ST Delay Time 1 - — 110 - - 100 ns
tsTD2 ST Delay Time 2 — - 110 - - 100 ns
tws WAIT Set-up Time 80 - - 40 - - ns
twH WAIT Hold Time 70 - - 40 - - ns

NOTE) Each symbols shows the value at the following conditions. (to be continued)

*1. Just after RESET (Restart address = OOOOOH)

2. At the beginning of SLEEP mode or SYSTEM STOP mode
(Starting address = 7FFFFH)

3. After BUS RELEASE mode

**1. Just after RESET {(Restart address = OQOQQH}
2. After BUS RELEASE mode

***1. Just after RESET (Restart address = OQQOQO0H}
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HD64A180R0O HD64B180R0

Symbo! Item - Unit
min typ max min typ max
Write Data Floating
twoz Delay Time - - 100 - - 95 ns
twRD1 WR Delay Time 1 - - 90 ~ - 80 ns
twop Write Data Delay Time - - 110 -~ - 90 ns
- oo Ti
twos V(%lv%ell))ata Set-up Time 60 _ _ 40 _ _ ns
twro2 WR Delay Time 2 - - 90 - - 80 ns
twhp WR Pulse Width 220 - - 135 - - ns
Write Data Hold Ti
twn (W_nRe” ata Hold Time 60 _ _ 40 _ _ ns
o001 1OE Delay Time 1 — - 85 - — 75 ns
ton2 TOE Delay Time 2 - - 85 - - 75 ns
10E Delay Time 3
tions R | 540 - - 340 - - ns
INT Set-up Time
tnTs @ 80 - - 70 - - ns
INT Hold Time
tNTH 1) 70 - - 60 - - ns
tNMIW NMI Pulse Width 120 - - 120 - - ns
RE -up Ti
tons I(BdL’JS“ Q Set-up Time 80 _ _ 70 _ _ ns
BUSREQ Hold Ti
o ?;JSI})?EO old Time 70 _ _ 60 _ _ ns
taAD1 BUSACK Delay Time 1 - - 100 - - 95 ns
tBAD2 BUSACK Delay Time 2 - - 100 - - 95 ns
t8zD Bus Floating Delay Time - — 130 — — 125 ns
ME Pulse Width
thMEWH (HIGH) 200 - - 110 - - ns
'ME Pulse Width
T LOW! 210 - - 125 - - ns

(to be continued)
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HD64A180RC HD64B180R0
Symbot item - - Unit
min typ max min typ max
tRFD1 REF Delay Time 1 - - 110 - - 100 ns
trFD2 REF Delay Time 2 - - 110 - — 100 ns
tHAD1 HALT Delay Time 1 - - 110 - - 100 ns
tHAD2 HALT Delay Time 2 - - 110 - - 100 ns
topas DREQi Set-up Time 80 — — 70 — — ns
toRaH DREQ: Hold Time 70 - - 60 - - ns
t7ED1 TENDi Delay Time 1 — - 85 - - 70 ns
trep2 TENDi Delay Time 2 - - 85 — — 70 ns
tep1 Enable Delay Time 1 - - 100 - - 95 ns
tep2 Enable Delay Time 2 - - 100 - - 95 ns
trop Timer Output Delay Time - - 300 - - 300 ns
CSYO Transmit Data
tsTol Delay Time - - 200 - - 200 ns
{internal Clock Operation)
CSI/O Transmit Data 75 75
tsTDE Delay Time — — tcyc - - tcyc ns
(External Clock Operation) + 300 + 300
CSI/O Receive Data
tsrs) Set-up time 1 - - 1 - - teyc
{Internal Clock Operation)
CSI/O Receive Data
tsRHI Hold Time 1 - - 1 - - teyc
{Internal Clock Operation)
CSI/O Receive Data
tSRSE Set-up Time 1 - - 1 - - teye
(External Clock Operation}
CSY/0 Receive Data
tSRHE Hold Time 1 - - 1 - - teye
(External Clock Operation)
tres RESET Set-up Time 120 - - 120 - - ns
tren RESET Hold Time 80 - - 80 - - ns
tosc ?;;::Iator Stabilization _ _ 20 _ _ 20 ms
fexr :Eg;?rrzelnj) Clock Rise Time _ _ 25 _ _ 25 ns
texs (Eé()t(.:_rxa_l) Clock Fall Time _ _ 25 _ _ 25 ns
tRy RESET Rise Time - - 50 - - 50 ms
trs RESET Fall Time - - 50 - - 50 ms
hd 12222,3““&?2\“5 RESET) - i e i
t loxoept EXTAL, FESET) i B e R B
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4.2 HD64180R1 AND HD64180Z ELECTRICAL CHARACTERISTICS
B ABSOLUTE MAXIMUM RATINGS

ltem Symbol Value Unit
Supply Voltage Vee —03~+70 Y/
Input Voltage Vin —03 ~ Vge+03 \Y
Operating Temperature Topr —20 ~ +75 °C
Storage Temperature Tstg —556 ~ +150 °C

[NOTE] Permanent LSl 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.

B DC CHARACTERISTICS
(Vee = 5V £ 10%, Vgg = OV, Ta = —20 ~— + 75°C, unless
otherwise noted.)

Symbol tem Condition min typ max Unit
Input “H” Voltage
ViH1 RESET, EXTAL, NMI Vee— 0.6 - Veet03 \'
Input “"H"”" Voltage
Vi Except RESET, EXTAL, NMI 20 - Veet+03 \'
Input “L" Voltage__
Vit RESET, EXTAL, NMI —03 - 06 '
Input ‘L Voltage o
Vit Except RESET, EXTAL, NMI —03 - 08 \'
Qutput “H” Voltage lon = —200upA 24 - -
Vou All outputs \4
oy = —20uA Vee— 1.2 - -
Output “L"” Voltage
Vou All Outputs oo = 2.2 mA - - 0.45 \
Input Leakage
" Current All Inputs Vin=05 ~ V¢c— 056 - - 1.0 wA

Except XTAL, EXTAL
Three State Leakage

L Current Vin=05 ~ Vgc— 056 - - 10 uA
Power Dissipation® f=4 MHz - 10 20

{Normal Operation) f=6 MHz — 15 30 mA
. f=8 MHz - 20 40
lce Power Dissipation® =4 MHz — 25 5.0
(SYSTEM STOP mode) f=6 MHz — 38 75
f=8 MHz - 50 10.0

Vin=0V, f=1 MHz
Cp Pin Capacitance Ta=25°C - - 12 pF

* Vidmin = Yee— 1.0V, Vitmax = 0.8V (all output terminals are at no load)
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M HD64180R1 AC CHARACTERISTICS
(Ve = BV = 10%, Vgg = OV, Ta = —20 — + 75°C, unless
otherwise noted.)

HD64180R1-4 HD64180R1-6 HD64180R1-8
Symbol ftem Unit
min typ max min typ max min typ max
toye Clock Cycle Time 250 - 2000 | 162 - 2000 | 125 - 2000 | ns
teuw | Clock “H* Pulse Width 110 - - 65 - — 50 - - ns
teuw | Clock “L” Pulse Width 110 - - 65 - - 50 - - ns
tef Clock Fall Time - - 15 - - 16 - - 15 ns
tor Clock Rise Time - - 15 - - 16 - - 15 ns
tap Address Delay Time - - 110 - - 90 - - 80 ns
tas (Amd‘é':f%sﬁe'l‘)“p Time so | - | = | sof - | = | 20| = | = |ns
tvept | ME Delay Time 1 - - 85 - - 60 - - 50 | ns
taoo:1 | RD Delay Time 1 - - 85 - - 60 - - 50 | ns
o1 LIR Delay Time 1 - - 100 - - 80 - - 70° | ns
tan G‘Mi;'fg—;”%d oTr"%eﬁ 0 so | - | - | - | - 20| = | = | ns
tmep2 | ME Delay Time 2 - - 85 - - 60 - - 50 | ns
taopz | RD Delay Time 2 - - 85 - - 60 - - 50 | ns
tp2 | UR Delay Time 2 - - 100 - - 80 - - 70" | ns
toRs Data Read Set-up Time 50 - - 40 = - 30 — ~ ns
tDRH Data Read Hold Time 0 - - 0 — - 0 - ~ ns
tstp1 | ST Delay Time 1 - - 110 - - 90 — — 70 ns
tstpz | 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

{to be continued)
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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HD64180R1-4 HD64180R1-6 HD&4180R1-8

Symbol ltem - - Unit
min typ max min typ max min typ max
Write Data Floating
twoz Delay Time - - 100 - - 95 - - 70 ns
twrD1 WR Delay Time 1 — - 90 - - 65 bt - 60 ns
twop | Write Data Delay Time - - 110 - - 90 - - 80 ns
Write Data Set-up Time

t pa 0 - - 40 - - 2 - -

WoS | (WR |) 6 0 ns
twrpz| WR Delay Time 2 - - 90 - - 80 - - 60 | ns
twrp | WR Pulse Width 280 - - 170 - - 130 - - ns

Write Data Hold Time
twDH WA 1) 60 - - 40 - - 15 - - ns
top1 | OE Delay Time 1 - - 85 - - 60 - - 50 | ns
topz | TOE Delay Time 2 - - 85 - - 60 - - 50 | ns
IOE Delay Time 3

%003 | [OR ) 540 | — - | 340 - | 280 | - S

tnTs INT Set-up Time 80 _ _ 40 _ _ 40 _ _ ns
6 |}
INT Hold Time

tNTH @ 1) 70 - - 40 - - 40 - - ns
tamw | NMIT Pulse Width 120 - - 120 - - 100 - - ns
tars BUSREQ Set-up Time 80 _ _ 40 _ _ 40 _ _ ns

@ 1)
tor BUSREQ Hold Time 70 _ _ 40 _ _ 40 _ _ ns
o |}

tgap1 | BUSACK Delay Time 1 - - 100 - - 95 - - 70 ns
tgap2 | BUSACK Delay Time 2 - - 100 - - 95 - - 70 ns
tszp Bus Floating Delay Time - - 130 - - 125 - - 90 ns

ME Pulse Width
tMEWH (HIGH) 200 - — 110 — - 90 - - ns
‘ME Pulse Width
— — 12 — - — -
tEWL LOW) 210 5 100 ns

{to be continued)
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Vee = BV =10% Vgg = OV, Ta = — 20 ~ + 75°C, unless otherwise noted.)

HD64180R1-4 HD64180R1-6 HD64180R1-8
Symbol ltem Unit
min typ max min typ max min typ max
tarp1 | REF Delay Time 1 - - 110 - - 90 - - 80 | ns
tgep2 | REF Delay Time 2 - - 110 - - 90 - - 80 | ns
thaD1 HALT Delay Time 1 - - 110 - - 20 - - 80 ns
tyap2 | HALT Delay Time 2 - - 110 - - 90 - - 80 ns
tpras | DREQi Set-up Time 80 - - 40 - - 40 - - ns
toror | DREQi Hold Time 70 - - 40 - - 40 - - ns
trept | TENDi Delay Time 1 - - 85 - — 70 - — 60 ns
trepz | TENDi Delay Time 2 - - 85 - - 70 - - 60 ns
tep1 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
Pwer | E Pulse Width {LOW) 300 - — 180 - - 130 - - ns
ter Enable Rise Time - - 25 - - 20 - - 20 ns
tes Enable Fall Time - - 25 - - 20 - - 20 ns
trop | Timer Output Delay Time - - 300 - - 300 - - 200 ns
CSVO Transmit Data
tstpr | Delay Time - - 200 - - 200 - - 200 ns
(Internal Clock Operation)
CSI/O Transmit Data 75 75 75
tstpe | Delay Time - - tcye - - tcyc - - tcyc ns
(External Clock Operation) + 300 + 300 +200
CSVO Receive Data
tsps | Set-up time 1 - - 1 - - 1 - - tcye

{internal Clock Operation)

CSVO Receive Data
tspH) Hold Time 1 - - 1 - - 1 - - teyc
(internal Clock Operation)
CSVO Receive Data

tspse | Set-up Time 1 - - 1 - - 1 - - teye
(External Clock Operation}

CSVO Receive Data

tSRHE Hold Time 1 — — 1 — - 1 — _ teye
(External Clock Operation)

tres RESET Set-up Tirne 120 - - 120 - - 100 - - ns

taew | RESET Hold Time 80 - - 8o | - - 70 - - ns
Oscillator Stabilization

tosc Time - - 20 - - 20 - - 20 ms
External Clock Rise Time

- - 25 - - 25 - - 25

B | EXTAL ns
External Clock Fall Time

x| (ExTAD - - L - 25| - - 25 | ns

ta, RESET Rise Time — — 50 — — 50 — - 50 ms

tht RESET Fall Time - - 50 - - 50 - = 50 | ms
Input Rise Time

Yr {except EXTAL, RESET) - i A B - | 100 - - | 100 | ns

" Input Fall Time _ _ 100 _ _ 100 _ _ 100 ns

(except EXTAL, RESET)
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BHD64180Z AC Characteristics
(Vee = BV = 10%, Vgg = OV, Ta = —20 to +75°C, unless
otherwise noted.)

HD64180Z-4 HD641802-6 HD64180Z-8
Symbol ltern - - - Unit
min max min max min max
teye Clock Cycle Time 250 2000 162 2000 125 2000 | ns
teHw Clock “H" Pulse Width 110 — 65 — 50 - ns
fow Clock “L" Pulse Width 110 — 65 - 50 — ns
1ot Clock Fall Time - 15 — 16 - 15 ns
tor Clock Rise Time — 15 — 15 - 15 ns
taD Address Delay Time - 110 ot 90 - 80 ns
tas Address Set-up Time 50 — 30 - 20 - ns
(ME or IOE |)
tMED1 ME Delay Time 1 —_ 85 - 60 - 50 ns
tRoD1 RD Delay Time 1 ioC= - 85 - 60 - 50 ns
1oC= 0 |— 85 - 65 - 60
Lo IR Delay Time 1 - 100 — 80 - 70" ns
tan Address Hold Time 1 80 — 35 - 20 - ns
{ME, 1OE, RD or WR )
tmED2 ME Delay Time 2 — 85 - 60 - 50 ns
trop2 RD Delay Time 2 — 85 - 60 — 50 ns
tp2 LIR Delay Time 2 - 100 - 80 - 70" ns
tors Data Read Set-up Time 50 - 40 — 30 — ns
toRH Data Read Hold Time 0 - o] - [¢] - ns
t5TD1 ST Delay Time 1 — 110 - 20 - 70 ns
tsTD2 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
twpz Write Data Floating - 100 - 95 - 70 ns
Delay Time
twrD1 WR Delay Time 1 - 90 - 65 - 60 ns
twop Write Data Delay Time — 110 — 90 - 80 ns
twos Write Data Set-up Time 60 - 40 - 20 - ns
(WR |}
twrp2 WR Delay Time 2 - 90 - 80 — 60 ns
twrp WR Pulse Width 280 - 170 - 130 - ns

For a loading capacitance of less than or equal to 40 picofarads and operating temperature from 0 to 50 degrees,

value given in the maximum columns.

substract 10 nanoseconds from the
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HD641802-4 HD64180Z-6 HD64180Z-8
Symbol ltem - - - Unit
min max min max min max

twoH Write Data Hold Time 60 - 40 ~ 15 - ns
(WR 1)

tiop1 T0E Delay Time 1 oc= 1| — 85 - 60 e 50 ns

ioc= o | — 85 - 65 - 60

tiop2 10E Delay Time 2 - 85 - 60 -~ 50 ns

top3 [OE Delay Time 3 540 - 340 - 250 - ns
R |

tiNTs iNT Set-up Time 80 - 40 - 40 - ns
o )

tNTH NT Hold Time 70 - 40 - 40 - ns
o |}

v NMI Pulse Width 120 - 120 - 100 - ns

tgrs BUSREQ Set-up Time 80 - 40 - 40 -~ ns
o))

taAH BUSREQ Hold Time 70 - 40 -~ 40 - ns
o |}

taaD) BUSACK Delay Time 1 — 100 - 95 - 70 ns

taap2 BUSACK Delay Time 2 — 100 - g5 - 70 ns

tszp Bus Floating Delay Time - 130 - 125 - 80 ns

tMEWH ME Pulse Width (HIGH) 200 - 110 - 90 - ns

tMEWL 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

tHAD1 HALT Delay Time 1 - 110 — 90 - 80 ns

taD2 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

treD1 TENDi Delay Time 1 — 85 - 70 - 60 ns

treD2 TENDI Delay Time 2 - 85 — 70 - 60 ns

tepn Enable Delay Time 1 — 100 - 95 - 70 ns

teD2 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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HD64180Z-4 HD64180Z-6 HD64180Z-8

Symbol ttem Unit
min max min max min max

ter Enable Rise Time - 25 - 20 - 20 ns

tes Enable Fali Time — 25 - 20 — 20 ns

trop Timer Qutput Delay Time - 300 - 300 — 200 ns

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

tsToE CSI/O Transmit Data Delay Time | — 7.5tcyc | — 7.5tcyc| — 7.5tcyc| ns
(External Clock Operation) + 300 +300 + 200

tsRs CSl/O Receive Data Set-up Time |1 - 1 - 1 - tcye
{intemal Clock Operation)

tsRHI CSI/O Receive Data Hold Time 1 - 1 — 1 - teyc
(Internal Clock Operation)

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

tSRHE CSI/O Receive Data Hold Time 1 — 1 — 1 - teye
(External Clock Operation)

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

then 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 Extemal Clock Fall Time [EXTAL | — 25 - 25 — 25 ns

tar RESET Rise Time - 50 — 50 — 50 ms

tay RESET Fall Time - 50 - 50 - 50 ms

i Input Rise Time - 100 - 100 - 100 ns
{except EXTAL, RESET)

e Input Fall Time - 100 - 100 - 100 ns

{except EXTAL, RESET)
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Op-code fetch Cycle

/0 Write Cycle

tenwitoiw

Ty T2 Tw

s_/, ~s€“}@sf&uz

T3

(_\

{I/0 Read Cycle)

T T2

Tw

Ts

YAVAWVE

T

tA
ADDRESS Xt

WH tws

L

i Us:

| AT
X

1tas
ME ﬁ

tmED2taH

tmeD1

tas
n r
o Ly /
tapp2
ﬁ)‘ \ _\ —'-t—-
tRpD 1} 7 el A
twRD1 twrD2
WR y twap —
4
A
{tp2 |
UR— ,
YD1 |
tsTD2 !
ST ——
tsTp / . . .
toRs toRH DRS (?_FS]H WD2Z
I < “
AN twps 0
tw?m WDH
Data
ouT
" tREH
RES, [1
RESET
tRe >1 - tar
*1 Output buffer is off at this point.
CPV Timing ( Op-code fetch Cycle
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I/0 Read Cycle




Z
=

_Yop3

1

Data
IN *1

tmewH

8RS, [
BUSREQ §

tors

toRH

TN

” 1 N

f
taRs, |- |jRH
[}

AN

t|3A[1

BAD2

trrD2

\ y}‘

BUSACK %
t {
ADDRESS = 82D
DATA
WEE, RD._ ~
WR, 10E }
3
tHAD1 tHaD2
HALT
*1 during INTo acknowledge cycle
*2 during refresh cycle
*3 Output buffer is off at this point.
CPU Timing | INT, Acknowledge cycle

Refresh Cycle
BUS RELEASE Mode
HALT Mode
SLEEP Mode

SYSTEM STOP Mode
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CPU or DMA Read/Write Cycle (Only DMA Write Cycle for TEND)
LE T2 Tw Ta Ty

DREGI

(at level sense)

toras| |toraH*2

DREQi
(at edge sense)

.

4
ts1D2

tTeD1

trep2 |

TENDi

‘ 3 t1p1

ST 7

*1 tpras and tpraw are specified for the rising edge of clock followed by Ta.
*2 tpras and tprqw are specified for the rising edge of clock.

*3 DMA cycle starts.

*4 CPU cycle starts.

—

£S1 IHOVAIH

DMA Control Signals




IHOVLIH 7S L

Ty T2 Tw Tw Ta
¢ h\_, r/_\—7 Z —T__/_\_
tep tep2
ll
E \
(Memory Read/Write)
-
tep1 tep2
. — S I
E \
/O Read) S
teD1 | tep2
E t
(/0 Write) ORS
{DRH
Do—D+ _/ \ \ \ (

E Clock Timing [

Memory Read/Write Cycle]
I/0 Read/Write Cycle

¢

E

BUS RELEASE mode
<SLEEP mode >

SYSTEM STOP mode

tep2

E Clock Timing

SLEEP Mode

BUS RELEASE Mode
SYSTEM STOP Mode




TZ Tw T3 T 1 Tz
t, t
E o2 p, l—— ED1
Example
1/ read ) t K
ED
— Op-code fetch _J le- tED1 — 2 Lty . t,
Pwen

Iw.

E
(/O Write) ﬂz
— tgr

E Clock Timing | Minimum timing example
of Pywer and PywenH

tEy

SRR

Timer Data
Reg.=0000H

A1e/TOUT XE

trop

Timer Output Timing
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IHOVLIH 951

SLP Instruction fetch

Next op-code fetch

Ts T Te (s Ts T T2
’ \
tNTS tNTH
INT; 4
NMT +
- §
Ao~As X X
7 f
_ i
ME. TR !
RD
tHAD1
tHAD2
HALT

SLP Execution Cycle




CSV/O Clock T__/—\“ / \

tsTDI tsToI
Transmit data -
(internal Ciock) N
tsTDE tSTDE
Transmit data d
{External Clock) X
Mgy Mty
tsRs)| tspHi | tsrsi] tspMi |
Receive data - i
{Intemal Clock) . |
TT 56, | 165t TT BT | 165t
Receive data s
{External Clock) / / / />§_ /
3
tsrsE [tsRHE tSRSE |tsrHE

LSLIHOVLIM

CSI1/0 Receive/Transmit Timing




Y L%

External Clock Rise Time and Fall Time Input Rise Time and Fall Time
(Except EXTAL, RESET)

Vee

Ru
Test Point
152074 @
R ¥ or Equiv.

C=90pF R=12kQ
R — { 2.2k} for HD64180R0
L =1 1.6kQ for HD64180R1 and HD64180Z

Bus Timing Test Load (TTL Load)

2.0V 20V 24V 24v
0.8v 0.8V 0.8V 0.8V

Reference Level (Input) Reference Level (Output)
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