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Summary (BR275/D). The following preliminary tables correspond to the AC ElectR~$~
the new 16 MHz version of the MC68HCOO0 microprocessor available from Mq$$~&~.

provided as additions to the current MC68HCOO0 AC Electrical Specification%~~:,,<
,... ,,:..+:l,.~~,$.’\:t,,’.~$.,.,.~\~.,,\
+:1,,,~,,l?.... ,,~.,,,-i{)

~?:\\:,t,.t$~,,?w.y
‘{.:,.k:‘~.~”~$,,...,.y ~t~x%

PRELIMINARY AC ELECTRICAL SPECIFICATIONS — CLOCK TIMING ~~,$!!+k$

characteristics of
hese tables are

.,.,$,

~,,~”
Num. Characteristic

16 MHz
J$’‘‘~i.{.... Symbol Unit>>. ‘,..~;+.>,>“iv:!,.,.? Min Max

Frequency of Operation
i:.~.}, \’t$

“1**:%,.>i.y;,~+ f 8 16.67 MHz
. :+J$*,$*::;$..

1 Clock Period ~1:.\”
:.*, tcyc 60 125 ns

2,3 Clock Pulse Width Measured From 1.5 V to 1.5,+V “> tCL, tCH 27 62.5 ns
:$-’‘3.

4,5 Clock Rise and Fall Trees x;~,,Ji+$\ .. tcr, tcf — 5 ns
. !+?,,,,~:~f,.$,.,*,.:>:\\><\~~.,.

\,,..i:”! ‘ ‘.:{]:: ~::“

PRELIMINARY AC ELECTRICAL :~~C~lCATIONS — READ AND WRITE CYCLES
/., ~,t,.
, ~ ~~(i

Num. ,.,., $$$*,,:,::,:. Characteristic
16 MHz

,CJJ..,~.?). Symbol Unit
‘,!*},$i>,i , Min Max

-,>..x,.,’
6 Clock Low ,~d$$ddr?~s Valid tCLAV — 30 ns

.= .
6A Clock ~cj,g~tt~{~’ Va lid tCHFCV o 30 ns

,+;”..:\.$:’:{,,:,
7 Clo~~~hTo Address, Data Bus High Impedance (Maximum) tCHADZ — 50

.,..,, ‘..
ns

8 ~,~;w’’~gh to Address, FC Invalid (Minimum) tCHAFl o — ns

9 ‘ ,.:$I ~&~&ck High to ~, ~ Asserted tCHSL 3 30 ns
. . ,,~,

l’~~::~ ‘Address Valid to %, ~ Asserted (Read)/~ Asserted (Write) tAVSL 15 — ns
~:t<,:-’.,.:,., :.
$~$~~ FC Valid to ~, ~ Asserted (Read)/~ Asserted (Write) tFCVSL 45 — ns

‘f21 Clock Low to ~, ~ Negated tCLSH 3 30 ns

132 =, ~ Negated to Address, FC Invalid tSHAFl 15 — ns

142 ~ (and DS Read) Width Asserted tSL 120 — ns

14A2 ~ Width Asserted, Write tDSL 60 — ns

152 ~, ~ Width Negated ts H 60 — ns
— J
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PRELIMINARY AC ELECTRICAL SPECIFICATIONS — READ AND WRITE CYCLES (Continued)

Num. Characteristic
16 MHz

Symbol
Min

Unit
Max

16 Clock High to Control Bus High Impedance tCHCz — 50 ns

I 72 ~, ~ Negated to RN Invalid tSHRH 15 — ns o

181 Clock High to Rfi High tCHRH o 30 ns

201 Clock High to R~ Low tCHRL o 30 ns

20A2,6 ~ Asserted to R~ Low (Write) tASRV — 10 ,.,“

212

n,s‘Qqt

Address Valid to RR Low (Write)
)y,.. , .s,>

tAVRL o — .$’~~r$: “

21A2 FC Valid to R~ Low (Write)
‘~ *>V$’ :?,tFCVRL 30 — ,+*,‘*:.,*3

222 R~ Low to ~ Asserted (Write)
,.:::.’~,

tRLSL 30
,::,,,1.\$~:,~... ,,. ns*=,..:

23 Clock Low to Data-Out Valid tCLDO — ,:$$6,;,’” ~~ ns

252 ~, ~ Negated to Data-Out Invalid (Write) 15 ‘$:’ ‘~;-tSHDOl ‘“”(*, *,,. ns

262 Data-Out Valid to ~ Asserted (Write)
..,,), .~$..i

tDOSL \$$& – ns

275 Data-In Valid to Clock Low (Setup Time on Read) tDICL , $“ya+ “* – ns

282 ~, ~ Negated to DTACK Negated (Asynchronous Hold)
,,,.

tSHQ$’~:$%<$?$sO 110 ns

29 ~, ~ Negated to Data-In Invalid (Hold Time on Read)
\$HD;y f. o

ns

29A ~, ~ Negated to Data-In High Impedance ‘“*;J$kBz — 90 ns

30 ~, ~ Negated to BERR Negated
‘, ‘:$. ‘4*\<”:”

~,..>,{\h ~JSHBEH o – ns

312,5 —DTACK Asserted to Data-In Valid (Setup Time)
.,,,..~,,,\,..,:,s.

..~i(;; tDALDl — 50 ns
—

32 HALT and RESET Input Transition Time
+$ ,+:.,,

.$f~!~:i,, tRHr,f — 150 ns

33 Clock High to BG Asserted
{t\.<.,,&}.~,M..$.$.**$~ ~ tCHGL o 30 ns

34 Clock High to BG Negated
‘,~;\:.,,,\~.-.!iJ\..!.,..,‘

~::..;y$\>+:J:J,.. tCHGH o 30 ns

35 ~ Asserted to ~ Assetied
~:!}
,,. tBRLGL 1.5 3.5 Clks

~F’
367 % Negated to BG Negated

.,.$*
.>,.,!$. tBRHGH 1.5 3.5 Clks

37
Q

BGACK Asserted to ~ Negated
~..~

~&&. “r tGALGH 1.5.’,*,,,.. .!+, 3.5 Clks

37Aa BGACK Asserted to ~ Negated
,,*,, ,,: ~..-:\’,, ..<s.+J,,.$,’”’++, tGALBRH 10 1.5 ns/Clks

38
.,>.

~ Asserted to Control, Address ~~~~b High Impedance

(~ Negated)
tG Lz — 50 ns.;+.:xt<,,,..:.,....,.,

“*:},~$*:}\..)i,. ....

39 ~ Width Negated
,..~<..,,,..,.

.\>& :\:. ... ‘~l\..,. tG H 1.5 — Clks

40 Clock LOW to VMA AS tcLvML — 50 ns

41 Clock Low to E Tran tCLET — 35 ns

42 E Output Rise ad~~ tE~,f — 15 ns

43 VMA Asse~~;to EHigh tVMLEH 80 — ns

44 =, ~$:.~~$$!~( ‘to VPA Negated tSHVpH o
*.#$, ~*..}*$J

50 ns

45 E Ld~~Y~Control, Address Bus Invalid (Address Hold Time) tELCAl 10 — ns

46 tGAL 1,5 — Clks

~ ~~Q%$nchronous Input Setup Time
..* ..,,

tASl 5 — ns

~$89*~~ ‘~ Asserted to DTACK Asserted tBELDAL 10 —
*,:*_‘~~~.$,,
‘@$’ =, ~ Negated to E Low

ns

~..
tSHEL -35 35 ns

50 E Width High tEH 220 — ns

51 E Width Low tEL 340 — ns

53 Data-Out Hold from Clock High tCHDOl o — ns

54 E Low to Data-Out Invalid tELDOl 10 — ns

55 R~ Asserted to Data Bus Impedance Change tRLDBD o ns
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PRELIMINARY AC ELECTRICAL SPECIFICATIONS — READ AND WRITE CYCLES (Concluded)

Num. Characteristic
16 MHz

Svmbol Unit
Min Max

—_
564 HALT/RESET Pulse Width tHRpW 10 — Clks

57 BGACK Negated to ~, ~, RM Driven tGASD 1.5 — Clks

57A BGACK Negated to FC, VMA Driven tGAFD 1 — Clks

587
——

~ Negated to AS, DS, R~ Driven tRHSD 1.5 — c~

58A7 ~ Negated to FC, VMA Driven tRHFD 1 — *&,”+&g?
* ~....>..“

NOTES:
“ ,~..:.h“:*..\>.’\:),,,

1. For a loading capacitance of less than or equal to 50 picofarads, subtract 5 nanoseconds from the value give$~~fti’maximum

columns,
, ,..$,>,$.

2.

4:* ~~.,,j$

3,

4,

5,

6.
7.

8.

9.

Actual value depends on clock period.
,i,~ ~.,..’+,<,* ,

— —
If #47 is satisfied for both DTACK and BERR, #48 mav be ignored. In the absence of DTACK, BER@~~~~%4ynchronous input

— — ~*i\~~,$~,.

using the asynchronous input setup time (#47). $,>., .\.,,\t,l’
For powerup, the MC68HCOO0 must be held in the reset state for 100 milliseconds to allow stabil@y;?~n of on-chip circuitrv. After

the svstem is powered up, #56 refers to the minimum pulse width required to reset the pro*fi~$
If the asynchronous input setup time (#47) requirement is satisfied for DTACK, the DTAQ$j$@Ss&ed to data setup time (#31)

requirement can be ignored. The data must onlv satisfv the data-in to clock low setup ti~{~~~,$~) for the following clock cvcle.

When AS and R/W are equallv loaded ( t 207.), subtract 5 nanoseconds from the valu~;~@~n in these columns.
The processor will negate ~ and begin driving the bus again if external arbitrati@@,logT&*negates ~ before asserting BGACK.
The minimum value must be met to guarantee proper operation. If the maximu@~~@,Ng is exceeded, ~ mav be reasserted.

The falling edge of S6 triggers both the negation of the strobes (~ and x~$}$~~$he falling edge of E. Either of these events

can occur first, depending upon the loading on each signal. Specification$#W l@lcates the absolute maximum skew that will

occur between the rising edge of the strobes and the falling edge of theJ~.@o’c~~
“.:’$::+..,.? .~<,<.,;i

.,>*>+.,y,.\
~::t,,.;?‘r.:~’.~:::,,
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~o~~$~afeserves the right to make changes without fufiher notice to anv products herein to improve reliability, function or design. Motorola
~%.flut assume anv Iiabilitv arising out of the application or use of anv product or circuit described herein; neither does it convev anv license
Wr its Patent rights nor the rights of others. Motorola products are not authorized for use as components in life suppon devices or svstems
!&nded for surgical implant into the bodv or intended to support or sustain life. Buver agrees to notiw Motorola of anv such intended end use
whereupon Motorola shall determine availability and suitabili~ of its product or products for the use intended. Motorola and @ are registered
trademarks of Motorola, Inc. Motorola, Inc. is an Equal Employment Opportunity/Affirmative Action Employer.

Literature Distribution Centers:

USA: Motorola Literature Distribution; P.O. Box 20912; Phoenix, Arizona 85036.

EUROPE: Motorola Ltd.; European Literature Center; 88 Tanners Dfive, Blakelands Milton KeVnes, MK145BP, England, @
ASIA PACIFIC: Motorola Semiconductors H,K. Ltd.; PO. Box 80300; Cheung Sha Wan Post Office; Kowloon Hong Kong.


