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5.

5.1

PRELIMINARY ELECTRICAL SPECIFICATIONS

WHEN SUPPLY VOLTAGE Voo = 5 Vi10%

Absolute Maximum Rating {Ta = 25°C)

60

Parameter Symbol Conditions Rating Units
Power supply Voo -0.5t0 +7.0 Vv
Input voltage Vi —0.5 to Vop+0.3 A
Clock input voltage Vk Voo = 6 V£10% ~0.5 to Voo+1.0 Vv
Output voltage Vo -0.5 to Voo+0.3 A
Operating temperature Topt —40 to +85 °C
Storage temperature Tstg -65 to +150 °C

DC Characteristics (Ta = 40 to +85°C, Voo = 5 V4+10%)
Parameter Symbol Conditions MIN. TYP. MAX. Units
ViHl | *1 2.2
High-level input voitage Vop+0.3 A"
ViHz | *2 0.7Voo
Vier | *1 +0.8
Low-level input voltage -0.5 v
Viiz | *2 0.2Voo
High-level clock input voltage | VxH 3.9 Voo+1.0 A
Low-level clock input voltage | VkL -0.5 +0.6 \
High-level output voltage VoH | loH = -100uA 0.7Voo A
Low-level output voltage Vou | foL = 1.6mA 0.4 A
High-level input leakage current| ux Vi = Voo 10 HA
Low-level input leakage current | L Vi=QV -10 HA
High-leve! output leakage current| ltor | Vo = Voo 10 HA
Low-level output leakage current | lLoL Vo = 0V -10 HA
When operating 150 mA
Power supply current iop ‘zz:: After HALT instruction executed 50 HA
ﬂ'::;:d Other than the above 5 mA

*1 : Each pin of AD0O-AD7, SD0-SD7, DMARQ1-DMARQ3, INTP2-INTP7, ADBIOS, HDINS, KEYLOCK, TCLK.

®Z : Pins other than the above

Capacitance (Ta = 25°C, Voo =0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Units
Input capscitance Ci fc=1MHz 15 pF
I/O capacitance Cio | Other than measurement 15 pF
Qutput capacitance Co pins: 0V 16 pF
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AC Characteristics (Ta = -40 to + 85°C, Voo = 5 V+10%)

(1) CPU Timing {1/3)

Parameter Symbol Conditions MIN. MAX. Units
X1 input cycle 1 )ltcrx 31.25 DC ns
X1 input width, high @ TxxrH 12 ns
X1 input width, low @ Txxt 12 ns
X1 input rise @ txr 5 ns
X1 input fall @ txr 5 ns
CPUCLK output cycle (s)tevex 625 DC ns
CPUCLK output width, high @ texkekH tevex/2-15 ns
CPUCLK output width, low o tovek/2-15 ns
CPUCLK output rise @ tokr 15 ns
CPUCLK output fall ter 15 ns
CPUCLK output delay (for X1) @ foxcx 20 ns
SYSCLK output cycle @ tcysk 625 DC ns
SYSCLK output width, high (33)|tsksn tovsK/2-15 ns
3-time division 2tcysx-15
SYSCLK output width, low @ tskskL 12 ttma o] Tover/2.18 ns
SYSCLK output rise o 15 ns
SYSCLK output fall tsxe 15 ns
SYSCLK output delay {for X1} (17)| toxsx 20 ns
TCLK input cycle tovrk 625 bC ns
TCLK input width, high tTRTKH 30 ns
TCLK input width, low trarke 30 ns
TCLK input rise @ trxr 25 ns
TCLK input fall (22)|tre 2% ns
PWRGOOD set (for CPUCLKL) (23)|tspacx 20 ns
PWRGOOD hold (for CPUCLKL) (20)| trexea 15 ns
CPUCLKI-RESOUT output delay @ tockaso 5 30 ns
CPUCLKT-*MA address delay tockma % ns
X1T—MA address hold 27 )| tHxma 0 ns
X1T—*MA address delay toxma 25 ns
CPUCLKT—MA address hold tHerMA 0 ns
X1T-WR active delay toxwat 40 ns
CPUCLKL—WR inactive delay @ tockwRH 35 ns
X1T-2RAS active delay @ toxRASL 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 Symbol Conditions MIN. MAX. Units
CPUCLKL—RAS inactive delay (3)) tockrasw % ns
X17T—CAS active delay toxcasL 25 ns
CPUCLKT—CAS active delay (35) toceast 25 ne
X11—CAS inactive delay e toxcasH 25 ns
CPUCLK{—CAS inactive delay Q tockcasH 5 25 ns
CPUCLKI—AD data output delay Q tocko 5 30 ns
CPUCLKT—AD data floating delay treko 5 30 ns
AD data input set (for CPUCLK!) @ tsoek 20 ns
AD data input hold {for CPUCLK!) @ tHCKD 10 ns
CPUCLKT—BSldelay (1) toxet 0 55 ns
CPUCLK{—BSTdelay (43)| toxam 0 55 ns
SYSCLK—MA address delay @ toskMa 25 ns
SYSCLK~*MA address hold (15)|thskaun 0 ns
SYSCLKT-WRLdelay toskwaL 2% ns
SYSCLKT—WRTdelay (47)]toskwan 4 ns
SYSCLKT—RASldelay @ toSKRASL 25 ns
SYSCLKT—RASTdelay tosKRASH 40 ns
SYSCLKT—CASldelay @ toskcast 25 ns
SYSCLKT—CASTdelay (s1)|toskcas 4 ns
AD data set (for SYSCLKT) (s2)tsos 15 ns
AD data hold (for SYSCLKT) (s3)tuso 10 ns
SYSCLKT—AD data output delay @ toskoo 10 ns
SYSCLK{—AD data valid output delay @ toskD 15 ns
SYSCLKT—AD data floating delay (50)| trseo 10 ns
CPUCLKJ—*SA address delay @ tocksa 25 ns
CPUCLKL-SA address hold thksa 0 ns
CPUCLK—control output delay tockeT 25 ns
X1Tcontrol output delay toxcT 25 ns
SYSCLKT—SA address delay 61 )| tosksa 25 ns
SYSCLKT—SA address hold tHsksa 0 ns
SYSCLKL—SA address delay (s2)|tosksa 30 ns
SYSCLKI—SA address hold (5| trsksa 0 ns
SYSCLKL—PCS delay toskcs 35 ns
SYSCLKL—PCS hold thskcs 0 ns
Address set {for ALEL) tosast tskski-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
SYSCLKI—ALETdelay o tosxsTH 25 ns
SYSCLKT—ALETdelay tosxsTH2 35 ns
SYSCLKT—ALEldelay tosksTL % ns
SYSCLK—*control 1*1 delay @ tosxer 5 25 ns
SYSCLK—control 2*1 delay Q toskoT2 40 ns
SD data set (for SYSCLK!) @ tssosk 30 ns
SD data hold (for SMRD, SIORDT) () tiwoso 0 ns
SYSCLKT—SD data output delay (5)|tosxsoo 25 ns
SYSCLKT-SD data valid output delay tosksp 25 ns
SYSCLKT—SD data fioating delay @ trsxso 5 30 ns
IOCHRDY set {for SYSCLKT) tsrvsx 15 ns
IOCHRDY hold (for SYSCLKT) thskay 5 ns
DMARQn set {for SYSCLKL) tsposk 15 ns
SYSCLK—AEN output delay toskae 5 55 ns
SYSCLK{—DMAAKn output delay @ toskLDA 5 55 ns
SYSCLKT—TC active output delay @ toskreH 35 ns
SYSCLKT—TC inactive output delay @ toskrcL 35 ns
TC width, high (as)| torere tsksk1-20 ns
NMIIN set (for CPUCLKL) tsnick 20 ns
NMIIN hold (for CPUCLKL) tHokn 20 ns
NMIOUT output delay (for CPUCLK{) tockno 25 ns
IOCHCK—=NMIOUT output delay tocin 40 ns
JOCHCK set (for CPUCLK) tsick 20 ns
INTPn width, low tew 80 ns
KCLK input cycle tovk 100 ns
KCLK input width, low trexkke 45 ns
KCLK input width, high @ LTYKKKKH 45 ns
Keyboard data®? set (for keyboard clock*3 T} tskoxx 15 ns
Keyboard data®2 hoid (for keyboard clock®3 T) e tHKKKD 10 ns
Keyboard data®2? delay (for keyboard clock®3 T) tokxxkp 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 Symbol Conditions MIN. MAX. Units
Random read/write cycle tre 4(1+n)tcvex-25 ns
RAS access 202)|tRac 2.25(1+nitovee-35| ns
CAS access toac 1.25(1+nievex-35| ns
Access from column address @ taa 1.75{1+nltcvex-35| ns
Output buffer turn-off delay @ torF tevex-25 ns
RAS precharge 1P 1.75tcvex-20 ns
RAS puise width (when random read/write cycle} Kzo7)[tras 2.25(1+nitcvex-25 ns
RAS hold task {1+n)tcvex-26 ns
CAS pulse width tcas 1.25{1+n)tcvex-25 ns
CAS hold tesH 2.25(1+nitcyek-25 ns
RAS-CAS delay width @ tRcD tovex-25 ns
C_A—S-m precharge @ tcar 1.251cvck-45 ns
CAS precharge @ teen 2.25tcvek-45 ns
Low address set-up @ tasA 0 ns
Low address hoid @ tRAH 0.5tcvex-15 ns
Column address set-up tasc 0.5tcvex-25 ns
Column address hold 217) tcan 2.5{(1+n)tcrex-25 ns
Column address hold for RAS tan 3.75(1+n)tcvek-25 ns
Column address delay for RAS 219){ tRAD 0.5tcrex-25 ns
Column address read for RAS tRaL 1.75(1+nltcvex-25 ns
Read command set-up @ trcs 2.75tcvek-55 ns
Read command hold for RAS @ tRAH 1.75tcvek-45 ns
Read command hold @ tRcH 1.751cvck-45 ns
Write command hold @ tweH {1+n)tcvex-25 ns
Write command hold for RAS @ twer 2.25(1+njtcvex-25 ns
Write command pulse width twe 225(1+nitcvex-40 ns
Data input set-up @ tos tovex-30 ns
Data input hold tow 2(1+n)tever-25 ns
Data input hold for RAS toHR 3.25(1+nitcvex-26 ns
‘WE command set-up 230)| twes 1.251cvck-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 MIN. MAX. Units

Random read/write cycle tre 3.5(1+n)tcvsk-25) ns
RAS access trac 2(1+nitcysk-26 | ns
CAS access tcac (1+n}tcysx-35 | ns
Access from column address 204 )| taa 15(1+n)tcvsk-35 ns
Output buffer turn-off delay @ torF 1.5tcrsk ns
RAS precharge trP 1.5tcysk ns
RAS pulse width {when random read/write cycle) tRas 2(1+n)tcrsk-25 ns
— read cycle | {1+n}tcvsk-25

RAS hold thon [ —— ns
. read cycle {(1+n)tcysx-25

CAS pulse width tcas write cycle —— ns
CAS hold tosH 2(1+n)tcvsk-25 ns
RAS-CAS delay width @) taco tovsx-25 | ns
CAS-RAS precharge @ tcre 2tcvysk-40 ns
CAS precharge @ tepn 1.5tcysx ns
Low address set-up @ tAsR tevek-25 ns
Low address hold @ tRaH 0.5tcysk-15 ns
Column address set-up tasc 0.5tcvrsx-25 ns
Column address hold @ tcan 2(1+n)tcysk-26 ns
Column address hold for RAS tar 3(1+n)tersk-25 ns
Column address delay for RAS trAD 0.5tcvsk+26 | ns
Column address read for RAS tRAL 1.5(1+n}tcvsk-25 ns
Read command set-up @ tRcs 3tcrsk-40 ns
Read command hold for RAS @ tRRH 1.5tcrsk ns
Read command hold @ tRcH 1.5teysk ns
Write command hold @ twer tevsk-25 ns
Write command hold for RAS @ twen 2(1+n)tevsk-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 toHR 3(1+n)tcysk-25 ns
'WE command set-up twes (1+nitcrsk-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 Symbol Conditions MIN. MAX. Units
Random readéwrite cycle 301)| tRC 3.5(1+n}tcrsk-25 ns
RAS precharge 302)| tre 2tcysk-40 ns
RAS pulse width (when random read/write cycle time)} (303){ tras - 2(1+n)tcysk-25 ns
RAS prechnrgdC—ES—hold 304 )l tRPC torsk-40 ns
CAS set-up 25) tcsk torsk-25 ns
CAS hold (CAS before RAS refresh) 306)| tcHR 2(1+n)tcrsx-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=3V110%
Under evaluation
Clock Timing
le—— O — ® 2 +|
X1 Ginput) _/_—\ / \ / \ 7 .\s W
o —<2
D)
(1) le— @ -—-—|
CPUCLK
(internal signal) 5 ? / \
;—-@ — ® o
® - ®
h > @
@ N ®@ >
—_—— ]
SYSCLK foutput) \ / N\
S
®
l¢—————————— @ —_—
® ®
Timer Clock Timing
e ® >
TCLK {input) / \ Z S / \
- @ e @
Reset Timing
16 xtcvex —
*\_/'!J‘\J’U"\_/'U'\_/'\_/’\_/}f!-/'\ n
—-l ® _‘®
PWRGOOD %
{output) —f \_
«®
1)
RESOUT v 1
{output)
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I/0 Channel Interface Timing (Other Than DMA Transfer)

Write cycle
TS1 | 782 | TS3 | ™ | 754

te————  Read cycle

Jw
TS!|TSZ|TS3|TSA|

SYSCLK foutput)_jf7+1\ f—\:_.f_\__/—-, \_/ ‘Jr—\ut—\._il \_/ ‘:_]L—\_./-
e iy
SAO-SA19 loutput) _ﬂ'ﬁé Valid Valid _ Xse
ol ®
€4 7
PCS0-PCSS foutput) _[Fee | Valid Valid — X
@ |®
ALE {output) 2
@ O

SMRD (output)

SIORD (output) o

SMWR (output) \ ),

SIOWR (output) ® ®

< @ > >
SDO-SD7 (YO} =====~=== Hfo e il g s et {--=& || SD0-SD7 foutput | J-EL-
® ® ®
sHe® ®|-+ri®
IOCHRDY (inputt  Arbitrary |7 X Arbitrary } kﬂ; \ Arbitrary
R )
EXTBUFEN (output) 7
Q) D

EXTBUFDIR (output) A N

*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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I/O Channel Interface Timing (DMA Transfer)

| sv | s2 ] 3 | s4a | s2 | s3 | sw | s4 | |
syscckomot X/ A\ A LA N\
DMARGS tnput AN Avbitrary
“TIT 1@
SA0-SA19 (Output) Undefined ) Vaiid Valid Undefined

o iy
AEN (Output) ﬁ

+~®
DMAAKO- '—-’\ml I
DMAAKS3 (Input)

—*@{— ®
SMRD (Output) r —
SIORD (Output} / /-
— @ ﬂ-%— »ﬁn—-
SMWR (Output)
SIOWR {Output) i AN /
® -..QI._ B, D
e e H & sooso70man J-t- 182 - o | -
®
@ ® ®

IOCHRDY (input) Arbirary 7 X vy \ | X avvey

- Jo o N
EXTBUFEN (Output) T ;— N P
- @
7

EXTBUFDIR {Output)

TC (Output}

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

CPUCLK

B8S0-BS2 (output) \ . A‘ \

INTP2-INTP?7 Input Timing NMIIN Sumple Timing

INTP2- / Y
INTP7 {Input} CPUCLK

T

NMIIN (input} ’

IOCHCK input Timing NMIOUT OQutput Timing (1)
CPUCLK JOCHCK finput) -}_/7
_.,l ® ®
TOCHCK linput) X NMIOUT (output)

NMIOUT Output Timing (2)

More than 2 CPUCLK—-‘ l«——More than 5 CPUCLK —+

CPUCLK I\;_/ J -\_

® — —
s
NMIIN input) . ] \c

—® .@;.‘
(o —?
NMIOUT (output) “ ?

141
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