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5.1

PRELIMINARY ELECTRICAL SPECIFICATIONS

WHEN SUPPLY VOLTAGE Voo = 5V110%

Absolute Maximum Rating (Ts = 25°C)

Parameter Symbol Conditions Rating Units
Power supply Voo -0.51t0 +7.0 \
Input voltage Vi 0.5 to Voo+0.3 v
Clock input voltage Vk Voo = 5 V+10% -0.5 to Vpo+1.0 \Y
Output voltage Vo ~-0.5 to Vop+0.3 Vv
Operating temperature Topt -40 to +85 °C
Storage temperature Tstg —65 to +150 °C

DC Characteristics (Ts = ~40 to +85°C, Voo = 5 V+10%)
Parameter Symbol Conditions MIN. TYP. MAX. Units
ViHi | *1% 2.2
High-level input voltage Vop+0.3 Vv
Viiz | *2 0.7Voo
Vit *1 +0.8
Low-level input voltage -0.5 \%
Viiz | *2 0.2Voo
High-level clock input voltage | Vkx 3.9 Voo+1.0 \
Low-level clock input voltage | VL -0.5 +0.6 v
High-level output voltage VoH | loH = -100uA 0.7Voo \
Low-level output voltage Vou loL = 1.6mA 0.4 Vv
High-leve! input leakage current| Iux Vi = Voo 10 MHA
Low-level input leakage current | lLL Vi=0V -10 HA
High-level output leakage current| lioH ] Vo = Voo 10 UA
Low-level output leakage.current | lor | Vo = 0V -10 uA
When operating 150 mA
Power supply current lop ’Z";:;‘ After HALT instruction executed 50 LA
ﬂl:g::d Other than the above 5 mA
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*1 : Each pin of AD0-AD15, SD0-SD7, DMARQ1-DMARQ3, INTP2-INTP7, ADBIOS, HDINS, KEYLOCK, TCLK.

*2 : Pins other than the above

Capacitance {Ta = 25°C, Voo = 0 V)

Parameter Symbol Conditions MIN. TYP. MAX. " Units
Input capacitance Ci fc=1MHz 15 pF
I/0 capacitance Cio | Other than measurement 15 pF
Output capacitance Co pins : OV 15 pF
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AC Characteristics (Ta = —40 to + 85°C, Voo = 5 V+10%)

(1) CPU Timing (1/3)

Parameter Symbol | Conditions MiIN. MAX. Units
X1 input cycle @ tovx 31.25 DC ns
X1 input width, high o 12 ns
X1 input width, low @ Txxt 12 ns
X1 input rise @ txR 5 ns
X1 input fall @ txr 5 ns
CPUCLK output cycle @ fevex 62.5 DC ns
CPUCLK output width, high @ tekexH tevex/2-15 ns
CPUCLK output width, low @ texkext tevek/2-15 ns
CPUCLK output rise (o)|texn 15 ns
CPUCLK output fall texr 15 ns
CPUCLK output delay (for X1) (i) toxex 20 ns
SYSCLK output cycle (2)[tevsx 625 bC ns
SYSCLK output width, high @ tskskH teysx/2-18 ns -
) 3-time division 2tcysk-15
SYSCLK output width, low @ tskski PP B ns
SYSCLK output rise (s tsia 15 ns
SYSCLK output fall tske 15 ns
SYSCLK output delay (for X1) @ toxsk 20 ns
TCLK input cycle tovrk 625 oc ns
TCLK input width, high trkrxm 30 ' ns
TCLK input width, low tricTkL 30 ns
TCLK input rise @ trer 25 ns
TCLK input fall (22)|tree 25 ns
PWRGOOD set {for CPUCLK!) @ tspaek 20 ns
PWI.?GOOD hold {for CPUCLK!} @ tHekPG 15 ns
CPUCLK{—RESOUT output delay @ tockrso 5 30 ns
CPUCLKT—MA address delay tockma 25 ns
X1T—MA address hold @ tHxma 0 ns
X1T—MA address delay toxma 25 ns
CPUCLKT—MA address hoid thekma 0 ns
X1T—WR active delay toxwaL 40 ns
CPUCLKL—WR inactive delay @ tockwrH 35 ns
X1T—RAS active delay @ toxrast 25 ns

Remarks : Figures in the symbol column correspond to figures in the timing chart.
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{1) CPU Timing (2/3)

Parameter Symbot Conditions MIN. MAX. Units
CPUCLK{—RAS inactive delay @ {DCKRASH 25 ns
X11T—CAS active delay @ toxcast 25 ns
CPUCLKT—CAS active delay (35)] tooxeast 25 ns
X10—CAS inactive delay @ tDXcAsH 25 ns
CPUCLKL—CAS inactive delay (37)] tockcasn 5 25 ns
CPUCLK!—AD data output delay tocko 5 30 ns
CPUCLKT—AD data floating delay 39 )| trcko 5 30 ns
AD data input set {for CPUCLKL) tsook 20 ns
AD data input hold (for CPUCLK!) @ tHekD 10 ns
CPUCLKT-BSldelay (42)|toxe. 0 55 ns
CPUCLK.—BSTdelay o 0 55 ns
SYSCLK~MA address delay (40 toskua 2 ns
SYSCLK—MA address hold @ THSKMA 0 ns
SYSCLKT~WRLdelay toSKWAL 25 ns
SYSCLKT—WRTdelay (47)|toskwa 4 ns
SYSCLKT-RAS!delay toskRASL 25 ns
SYSCLKT—RASTdelay toSKRASH 40 ns
SYSCLKT—=CASldelay @ toskcasL 25 ns
SYSCLKT—CASTdelay (s1) toskeasw 40 ns
AD data set (for SYSCLKT) (2)|tsosx 15 ns
AD data hold (for SYSCLKT) (53)|tuswo 10 ns
SYSCLKT—AD data output delay @ toskpo 10 ns
SYSCLK!—AD data valid output delay @ toskp 15 ns
SYSCLKT—AD data floating delay (s6)]teswo 10 ns
CPUCLK.—SA address delay @ tocksa 25 ns
CPUCLKL—SA address hold tHoksA 0 ns
CPUCLK—cantrol output delay @ tocker 25 ns
X1T—control output delay toxcy 25 ns
SYSCLKT—SA address delay tosksA 25 ns
SYSCLKT—SA address hold tHsKSA 0 ns
SYSCLK!—SA address delay @ toSKSA 30 ns
SYSCLKI—*SA address hold @ tHsksa 0 ns
SYSCLKL—PCS delay toskcs 35 ns
SYSCLKL—PCS hold tHskes 0 ns
Address set (for ALEL) tosasT tskskL-10 ns
Remarks : Figures in the symbol column correspond to figures in the timing chart.
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(1)} CPU Timing (3/3)

Parameter Symbol Conditions MIN. MAX. Units
SYSCLKL—ALE delay tosksHs 2 ns
SYSCLKT—ALETdelay tosksTHz 35 ns
SYSCLKT—ALE delay tosksm. 25 ns
SYSCLK=control 11 delay @ toskem 5 25 ns
SYSCLKcontrol 2*% delay @ toskoT2 A0 ns
SD data set (for SYSCLK!) @ tssosk 30 ns
SD data hold (for SMRD, SIORDT) @ tHADSD 0 ns
SYSCLKT—SD data output delay @ toskspo 25 ns
SYSCLKT—SD data valid output delay tosxsp 25 ns
SYSCLKT—SD data floating delay (1) tesxso 5 30 ns
IOCHRDY set (for SYSCLKT) tsavsk 15 ns
IOCHRDY hold {for SYSCLKT) tHsKkRY 5 ns
DMARQn set (for SYSCLKL) tsoask 15 ns
SYSCLK—AEN output delay toskae 5 55 ns
SYSCLKI—=DMAAKn output delay @ tosxioa | 5 55 ns
SYSCLKT-TC active output delay @ toskrcn 35 ns
SYSCLKT—TC inactive output delay toskret 35 ns
TC width, high torere tsKskL-20 ns
NMIIN set (for CPUCLKL) tsnick 20 ns
NMIIN hold {for CPUCLKL) tHek 20 ns
NMIOUT output delay {for CPUCLKL) tockno 25 ns
IOCHCK—NMIOUT output delay tocin P ns
JOCHCK set (for CPUCLK) tsic 20 ns
INTPn width, low timpL 80 ns
KCLK input cycle tovkk ‘ 100 ns
KCLK input width, low TTRRKKL 45 ns
KCLK input width, high tTKKKKH 45 ns
Keyboard data*®? set (for keyboard clock®3 T) @ tsxpkk 15 ns
Keyboard data®? hold (for keyboard clock®? T} tHKKKD 10 ns
Keyboard data®? delay (for keyboard clock®3 T) tokkkp 35 ns

*1 : SMRD, SMWR, SIORD, and SIOWR signals when other than DMA transfer
*2 : Keyboard data indicate KDAT or MDAT.
*3 : Keyboard clocks indicate KCLK or MCLK.

Remarks 1 :

Relationships between keyboard data and keyboard clocks are as follows.

® When checking KDAT, KCLK is used
® When checking MDAT, MCLK is used

: Figures in the symbol column correspond to figures in the timing chart.
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{2) DRAM Access Timing (Other Than DMA Transfer)

Parameter Symbeol Conditions MIN. MAX. Units
Random read/write cycle 201 )| tre 4(1+n)tevek-25 ns
RAS access 202) tRaC 2.25{1+nitcvex-35| ns
CAS access 203){ teac 1.25(1+nitcvex-35| ns
Access from column address 204 ) taa 1.75(1+nitcvex-35| ns
Output buffer turn-off delay @ torF tcvex-25 ns
RAS precharge trpP 1.75tcvek-20 ns
RAS pulse width (when random read/write cycle) tRas 2.25(1+nitcvex-25 ns
RAS hold tRsk (1+n)tevex-26 ns
CAS puise width tcas 1.25(1+n)tcvek-25 ns
CAS hold tesH 2.25(1+nitcvek-25 ns
RAS-CAS delay width (@) teco tovek-2s | ns
CAS-RAS precharge @ tcrr 1.25%cvck-45 ns
CAS precharge @ tepn 2.25tcvek-45 ns
Low address set-up @ tasr 0 ns
Low address hold @ trRAH 0.5tcvex-16 ns
Column address set-up tasc 0.5tcvek-25 ns
Column address hold @ tcan 2.5(1+nitcrex-25 ns
Column address hold for RAS tar 3.75(1+n)tcvek-25 ns
Column address delay for KS 219)| tRAD 0.5tcyex-25 ns
Column address read for RAS tRAL 1.75(1+nitcvex-25 ns
Read command set-up @ tRcs 2.75tcvex-55 ns
Read command hold for RAS @ tRAK 1.75%cvek-45 ns
Read command hold @ tRCcH 1.75tcvck-45 ns
Write command hold @ tweH {1+n)tcyex-25 ns
Write command hold for RAS @ twer 2.2501+nitcvex-25 ns
Write command pulse width twp 2.25(1+n)tcvck-40 ns
Data input set-up @ tos tevek-30 ns
Data input hold 228)| tox 2(1+n)tevex-25 ns
Data input hold for RAS towk 3.25(1+nitever-25 ns
'WE command set-up twes 1.25tcvcx-40 ns

Remarks :

Figures in the symbol column correspond to figures in the timing chart.
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(3) DRAM Access Timing (DMA Transfer)

Parameter Symbol Conditions MiIN. MAX. Units

Random read/write cycle tRe [3.5(1+n}tcysk-25 ns
RAS access trac 2(1+nitcvsk-26 | ns
CAS access ] @ tcac (1+n)tcvsk-35 | ns
Access from column address tan 1.5(1+njtcysx-35 ns
Output buffer turn-off delay torr 1.5tcvsx ns
RAS precharge tap 1.5tevsk ns
RAS pulse width (when random readiwrite cycle) tRas 2(1+n)}tcysk-25 ns
L read cycle (1+n)tcysk-25

RAS hold tRsH wiite cycle —— ns
CAS puise width tcas ::: :::Il: (14:::,:52: i ns
CAS hold tesH 2(1+n)tcysx-25 ns
RAS-CAS delay width @ trco tcysk-25 ns
CAS-RAS precharge @ tcre 2tcysk-40 ns
CAS precharge @ tern 1.5tcysx ns
Low address set-up @ tasr tevek-25 ns
Low address hold @ traH 0.5tcysk-15 ns
Column address set-up tasc 0.5tcysk-25 ns
Column address hold @ tcan 2(1+n)tcysk-25 ns
Column address hold for RAS tar 3(1+n)tcrsk-25 ns
Column address delay for RAS traD 0.5tcysk+25 ns
Column address read for RAS tRAL 1.5(1+n}tcrsk-25 ns
Read command set-up @ tres 3tcysk-40 ns
Read command hold for RAS @ tRRH 1.5tcysk ns
Read command hold @ treH 1.5tcysx ns
Write command hold @ twer teysk-25 ns
Write command hold for RAS @ twer 2(1+n)tcysx-25 ns
Write command pulse width twe 2{(1+n)tcrsx-25 ns
Data input set-up @ tos (1+n)tcysk-30 ns
Data input hold toH 2tcvsk-25 ns
Data input hold for RAS towA 3{1+n)lcysk-25 ns
'WE command set-up twes {(1+n)tcysk-25 ns

Remarks :

Figures in the symbol column correspond to figures in the timing chart,
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(4) DRAM Access Timing (Refresh Cycle)

Parameter Symbo! Conditions MIN. MAX. Units
Random read/write cycle 301)|tre 3.5(1+n)tcysk-25 ns
RAS precharge 302)| trP 2tcvsx-40 ns
RAS puise width (when random read/write cycle time) X303)l trAs 2(1+nNtcrsk-25 ns
RAS prechargeléA—S- hold 304)| tarc tcysk-40 ns
CAS set-up 205) tcsr tcysk-25 ns
CAS hold (CAS before RAS refresh) 306) {CHR 2(1+n)tcysx-25 ns

Remarks : Figures in the symbol column correspond to figures in the timing chart.
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5.2 WHEN SUPPLY VOLTAGE Voo =3 V+10%

Under evaluation

Clock Timing

X1 {input} __/_\

CPUCLK
(internai signal}

SYSCLK (output)

Timer Clock Timing

TCLK (input) / \

Reset Timing

CPUCLK

—-1@

PWRGOOD
{output) —j

RESOQOUT
(output}
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170 Channel Interface Timing {Other Than DMA Transfer)
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le—————— Read cycle Wrrite cycle
TS1 | TS2 | 1S3 | Ts4 T 1 | TS2 | TS3 | ™w | Tsa
sysClKoutputt v\ f \:_Ji‘ \ / & / f \ £\ U/ )‘—\_/'
e
SAD-SA19 (output)  ['inde- L@ Valid Vahd Unde:
®
@ b
8.4
PCSO-PCSS loutputl _| pooe| X Valid Vald D
® ®
ALE (output) 2
@, i)
SMRD (output}
SIORD (output) o, o
SMWR (output} \
SIOWR (output) )
® @
T ®
SDO-SD7 (YO) == ======-=4 s vl g SRCEELS LIRS =4 SDO-SD7 (output) | P--L4-
® ® Pa ®
® ® ®
IOCHRDY (input)  Aritrary  [7 X Arbitrary | 7R Arbitrary
(5 @ D) )
EXTBUFEN foutput) "\ 7 \ Y4
() D
EXTBUFDIR (output} ]

*1 : High-level only when cycles of SYSCLK are the same as those of CPUCLK.
*2 : May become high-level half a clock before, unless bus cycles are continuous.
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1/0 Channel Interface Timing (DMA Transfer)

| S1 | S2 | s3 | S4 | S2 | S3 | SW | S4 | |
svsckowot %/ A o A LA N A\
Bmsgé'(lnput) A\ Abirary
-—Qq-- -—r@
SAD-SA19 (Output) Undafined | ) vaiid Valig Undefined
——@'4— g
AEN (Output) F

~®
DMAAKO-
DMAAKS (Input)

»@r @y,
SMRD (Output)
SIORD {Output) / \ /_
— D U > @
SMWR (Output) f .
SIOWR (Output) i AN AN /|
@ @ _|.—1¢—® - @
SD0-SD7 (YO) Umum>.--'."l‘l ........ =& sp0.s07anoun = | HZ__ -.{L'J:oe SDO-SD7 E..--HLZ--..
®
® : R
JOCHRDY (input) Arpitrary 7 \ Arvitrary \ r.‘:;] \ Ay
—» — — —»
EXTBUFEN (Output) M\ ;[
— ®|‘_ DN D) O
EXTBUFDIR (Output) Vi \‘ / \
N ®
®
TC (Output)

* . Qutputs low level when extended write.
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BS0-BS2 Output Timing

|T4|T1IT2 |T4

BS0-BS2 (output) \

INTP2-INTP? Input Timing

\ / - 1
:ml':;? (input) CPUCLK

| T3
@ﬂ—
I .

NMIIN Sumple Timing

|
(A
N

NMIIN (Input):)

)

JIOCHCK Input Timing

JOCHCK linput) NMIOUT {output)

NMIOUT Output Timing (2)

NMIOUT Output Timing (1)

IOCHCK input) 3_/_
- ®

More than 2 CPUCLK—ﬂ |«—More than 5 CPUCLK —

VAV Ve

b)

® — ® —
NMIIN tinput] ] N J

[19

—+® _3;,'

{4

b)1

L{4
NMIOUT (output) " f
o
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DRAM Write Timing

- ® >
1 @ >
_— - »
RAS (output) d— / \_
- ® >
— @ — @ "l ® O
CAS foutput) ]'
®
@ | | @ —" A@ »> @
le— @ —»
—
MAG-MA10 (outputl_Undefined ) ,b2* . X * Column address P--
& @ >
— oo —l_g_.
“ @
WR (output) \ ,_/
® >
— @ —+i|. @
ADO-AD15 {output} =====emmencemceces . D0-D15 (output) O -
* : Undefined
Remarks : Broken lines indicate high impedance.
DRAM Read Timing
® .
S ® .
RAS (output) N / @ —\_
- ') — R
—@— 2L ® e —® —
J— A c X
CAS loutout) N ¥ \
' @
@
- t‘— .
MAO-MA10 {output) Undefined ,de‘::vss * Column address D- -
® . ¢ @
- le— @ —»
WR foutput) 7 \
le—— @) —»
- @ e— @& —»
@
ADO-AD15 (0utput +===========mmomcoommssmmmcmsamcmmmmnaan { 00015 Inpu)  Fe-e-e--em

®* : Undefined
Remarks : Broken lines indicate high impedance.
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DRAM Refresh Cycle

RAS (output)

CAS (output) \ )

le—— @ —»

@ —

® —

rl
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