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1.1 MC88110 Microprocessor Electrical
Specifications

This section provides both the AC and DC electrical specifications and tie ~AG characteristics for tie ●
MC8811O.

1.1.1 DC Electrical Characteristics
Table 1 provides the maximum ratings forfieMC88110.

..

Note: Functional operating conditions are given in DC electrical spec~~~wms. Operation beyond the
maximum listed may affect device reliability or cause perma~$ti$~tiage to the device..:,,,~.\ ,,?,.\i,Y*:~a?,,..

Table 2 provides the DC electrical characteristics for the ~#}&~ 10~
.,’ ‘!$>!~.,.,\s) Table 2, DC Electr~$#+@racteristics

Characteristic , C~ments Max Unit

Input high voltage v~d v

Input low voltage ,,~).$~~... 0.8

Vdd

v

CVIH I 2.4 v
1

0.5 v

2“

2

TMS, TDI, TRST 500

v

v

pF

w
w

0.5

15

10
8.5

Capacitance’
~n=OV, f=l MHz

50 MHz
40 MHz

Typical power dissipation (ambient) PD
I

—
—

Note: ‘Capacitance is periodically sampled rather than 10&/o tested.
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Characteristics1.1.2 AC Electrical

a Tdble 3 through Table 5 provide infc)nnation on AC tilning cllamcteristics for the MC88 110.

Table 3. Clock AC Timing Specifications_-
Vdd=5.0V dck5%, GND=OVdc

TNum. Note

1

40 MHz 50 MHz *,\
*’*

.,*
Min Max Min Max ~‘~~>

Characteristic

Frequency of operation

CLK cycle time

+

2 1

3 1

4

4a

CLK rise time

CLK fall time

CLK duty cycle measured at 1.4 V

4b I CLK pulse width low measured at 1.4 V

Note: 1. While the rise and fall times for the CLK input will+$$,,measured from 0.8 to 2.o volts, the CLK
signal is expected to swing from 0.5 to 2.4 vol:y:s~~i, ‘~i

,,’ ‘~>..,

.*,...::,l:%yl<>.,.\:.\,
,>,, .- ‘

.: ~.

Table 4. Inp$$ A@Timing Specifications

Vdd = 5.o V dc + 570, GND = OV dc, T, Max =~~b::,

40 MHz 50 MHz

Min Max Min Max

12 — 9 —

–4 — -3 —

LK (setup) 12 – g –

12 — 8 —

CLK to ~, ~, ~, ~,~, m, ~ -4 — -3 —

DBG and ~ valid to CLK (setup) 12 — 9 —

CLK to DBG and~ invalid (hold) –2 — –1 —

Address valid to CLK (setup) 6 — 4 —,>.

Unit

ns

ns

ns

ns

ns

ns

ns

ns

12 4 CLK to address invalid (hold) 2 — 2 —

13 ~ in valid to CLK (setup) 12 — 9 —

14 CLK to ~ in invalid (hold) –2 — –1 —

15 ~ and ~ in valid to CLK (setup) 12 — 9 —

ns

ns

ns

ns

—m—
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Table 4. Input AC Timing Specifications (Continued)

Vdd =5.o Vdc~5Y~, GND = OVdc, TJ Max= 85 ‘C

Notes
40 MHz 50 MHz

Num. ,3 Characteristic Unit
9 Min Max Min Max

16 CLK to AB,B and ~ in invalid (hold) –2 — –1 — ns ,
~!<:.,

~~!>l,

17 2
—— ——
NM!, INT,, RST, and DBUG valid to CLK (setup) 6 — 4 —

-.~<],~r+:,,,,i.~,,,
y%r; ~:s
>;,.,

18 CLK to ~, ~, ~, and - invalid (hold) 2 — 2 — g: ,;:$’~J”
\&

Notes:

.,
,.+*. ,j:*~,F.,<,$ ,:>,.t,$>’r)!~,,

1. All input specs are measured from the TTL level (0.8 or2.O V) of the signal in question to thq:$.4VBfthe
:3?.~&\‘‘+:,.-.‘i’

input CLK, Input timings are measured at the pin.
e~ &

‘i:\: .i.<:~:~‘

2. These signals will pass through one clock of debounce circuitry internal to the proc~$s$~pfore being

functionally recognized. They need to be held assetied for at least the full span ~$dpe ~ck cycle.

3. These numbers are for operation at the frequency specified in the column heq~~~~RYy.
*,1~~:’ .$b

For reduced frequency operation of a 50-MHz part, apply the following formu?~~?$these specs:
#5, 7, 9, 13, 15: Min =Tc C14+ 4 ns

?

,?$es?fz. “

#6, 8: Min =– cy~4+ 2 ns
**}?,,k$?++?,.*

,,,>?,\ ...~,>.i.‘ ..:i::i.$:,
#7A:

,.,
Min = Tcy~4 + 3 ns ~s “~:,

#10, ii, 16:
“,:!..:,l~,;t.

Min = -Tcy~4+ 4 ns
,,t\R! .....:k..*.,

For reduced frequency operation of a 40-MHz pad, apply th@Jfollo@~ngformulas to these specs:
.,.~:..~,

#5, 7, 7A, 9, 13, 15: Min =Tc C14+ 5.75 ns
““,.,.;i

?

‘*” $a~,rq,L.*..>,
#6, 8:

y,,
Min = - CYC14+ 2.25 ns ,<$.~..‘,>+>.,

~, ,y, ~}i:.
#10,14,16: Min = –Tcy~4.25 + 4 ns $$f+,,,*,

.+ ;;f$:y-

4. These control signals have timing that coincides wlt~~~~ress: TBST, R/W, INV, GBL.
—— —

,:~;,i] $,
,+”$:~t,,

., :,~,~
‘$$>, ~

Table 5. Ouw*~G Timing Specifications
,<??~..#,;q

Vdd = 5.o V dc ~ 5Y0, GND = OV dc, TJ M~~~~@:h, CL = (see note 1)
.,,!,.,,S*.

Yt>*;:+~,\*~.~yb .!;>

“Notes
‘.::%>ii.i,~~,,i,, 40 MHz 50 MHz

Num.
1,5.

,$~:’t~&@aracteristic Unit
:~, ,~..\,,%!,. Min\,\,,l\,&.,,“.\~.>L.\\?.$’* Max Min Max
.,, ,..,.

19 4
!*, j.

C~&s~$Mress valid
5.

17 4 15 ns

20 4 ““i’ ‘d,*?$,CLk:fb address invalid 5 — 4 — ns
:t...Tf.~:,

21 ~$<’j~:,~‘$~~K to TS, ABB, DBB asserted, negated
—— —

o 11 0 10 ns
‘ ,“J,t.,:l

22
“\>\

‘~’ii,,;,$~!.
.*,p+,‘*’ CLK to data, byte parity, BPE out valid,. 5 17 4 15 ns

23 ;~P>:&, ‘+
CLK to data, byte parity, ~ out invalid 5 — 4 —

-’$.. :}<
ns

q;~%;~ “
CLK to data, byte, parity, BPE out hi-impedance 5 15 4 12 ns

b \,,..

‘1’(;B5 “ 4 CLK to address hi-impedance‘??),.
“5 15 4 12 ns

26
—— _

CLK to TS, ABB, DBB hi-impedance 11 20 9 17 ns

27 CLK to output lo-impedance 5 —’ 4 — ns

27A CLK to ~, ~, ~ lo-impedance o - 0 — ns

28 CLK to ~ asserted o 11 0 10 ns

4“7 MC88110 Hardware Specifications MOTOROLA

Preliminary/Subject to Change without Notice



Table 5. Output AC Timing Specifications (Continued)

Vdd = 5.0 V dc+ 5Y., GND = OV dc, TJ Max = 85 ‘C, CL= (see note 1)

Notes
40 MHZ 50 MHz

Num. ,5 Characteristic Unit
I

Min Max Min Max

29 CLK to ~ negated o 11 0 10 ns ‘~:’$’*.:*,17,:L,~,:$,,,.*,+,..>.,,.:,
30

— —
CLK to SSTATO and SSTAT1 asserted o 11 0

“.!.,.
10 nq~’”$-+*’,J’

,., ,:‘.
‘ti.~.;.,.

31 3
— —

CLK to SSTATO and SSTAT1 negated — 17 — 15 g:,i~$;: ‘:;

32
— _

CLK to SSTATO and SSTAT1 hi-impedance 17 27 14 22f;$~
,f,,~‘1+,+.,,,~s’

;$’ns

33 CLK to PSTAT2–PSTATO valid 5 17 4 >,,, ‘xiyJj “ “s

33A CLK to PSTAT2–PSTATO invalid - ,5 —
~+;j$. ““

, ‘::.:,::’:~!‘ — ns

Notes:

... . ..
,,*. ~(:!,’,“.,2

“~:!~>.?~ ,,,$.(?,,..,~},<,,,
1. All outputs except ~ and ~–- are specified with an output ld~~~~b pF and a line

length of 6 inches. The ~ and =–~ signals are specified~~h a’bad of 60 pF and a
line length of 6 inches. All output timing specifications assume a boar&~@ance in the range of
50–90 ohms and a dielectric constant in the range of 2 to 6. All out$~~~&ks are measured from the
1.4 V of the input CLK to the TTL level (0.8 or 2.o V) of the sig@~,J*~@estion. Outputs are
measured both at’the pin and at the end of the 6-inch line. ,*$,.~’::~$,k~J,w .,,.,—— —— _

2. The shared outputs TS, ABB, DBB, SSTAT1–SSTATO m&k~ave pull-up resistors to hold them
negated when there is no bus master.

,,*:;*<!,,, >;)., “ii’,
,,,it~)w,:y— _

3. Because SSTATO and SSTAT1 maybe asserted by ~~w:$han one processor, they are negated in a
unique fashion. First all processors will three-stat$~~4 ns, and then the signal will be driven high
by all processors. This protocol should prevent ~Iver contention on these signals.

4. These control signals have timing that c&ides with address: TSIZI–TSIZO, TBST, TC3-TCO,—— ——
~–~, R~, LK, Cl, W, INV, w,=. The TS, ABB and DBB signals are assetied Tcyc/4

—— —

prior to address. ~J1\L*>,.:.,,;,$. *:,),<1$,

5. These numbers are for operat~~Y~~~~@frequency specified in the column heading only.
For reduced frequency operw~;$?~ 50-MHz part, apply the following formulas to these specs:

#1 9,20,22,23,24,25,27X3~$~ Min = Tcy~4 –1 ns
#1 9,22,31,33: ‘.\ .{~:3>:*!+y\\..-..- Max = TCYC14+ 10 ns
#24,25: z~ ..) Max = TCYC14+ 7 ns~...>. ~.t
#26: ..s.:.?+>t:,3!\;*%..*.’ ~.,,. Min = Tcyc/2 -1 ns>.!! ...
#26: ,<.:,*,4>b*%.$ Max = TCYC12+ 7 ns,~,~
#32: :$>~i:;.:,:,,,, Min = 3Tcyc/4 -1 ns
#32: ,$?<, :~$?’ Max = 3Tcy~4 + 7 ns

For re~~b$~~equency operation of a 40-MHz part, apply the following formulas to these specs:
,~t@&~$~~~,23,24,25,27,33,33A: Min = TCYC14–1 .25 ns

*?~@,Q,22,31,33: Max = Tcyc/4 + 10.75 ns
,,\1,,J~~W,25: Max = TCYC14+ 8.75 ns
.$ i *’#26: Min = Tcyc/2 -1.5 ns

,~:~:.t;, ,.<?
**>i:.,! “~~~ #26: Max = TCYC12+ 8.5 ns
,.~i,:>f$:+:$,<+F.

#32: Min = 3Tcyc/4 –1 .75 ns>,.,*.
}+:}:,3~.”,,>,.....,.
{\h\~~,..,,. #32: Max = 3TCYC14+ 8.25 nsYy>,

:..,
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Figure 1 through Figure 5 provide a graphical representation of the electrical specifications outlined
previously.
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1.1.3 JTAG AC Timing Specifications
Table 6 provides tie JTAG AC timing specifications for tie MC88 110.

Table 6. JTAG AC Timing Specifications (Independent of SYSCLK)
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Figure 9 provides fie test access port timing diagram.
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1.2 MC88110Pinout Diagram
The MC88 110 is available in a 299-pin package. Figure 10 shows the pin assignments for the MC88 110.
Power and ground pins are divided into fiose used for internal signals, externti signals and buses, and
clocking. These groupings are listed in Table 7.

A BCDEFGHJK LMNpRsTuv w

1

2

3

4

5

6

7

8

9

00000000 Oooooooo
TSIZO ~ AZ A26 ~ @4 m m A19 Al 7 A15 A14 A12 A1O A6 AS

00000000 Oooooooo

Tc2 TSIZ1 TBST W ASl AW A29 u MA 18’ A16 A13 All A6 A7 ~

T:3:0’0’ 00*00 ● *. Q*OO
UPA1 UPM Vdd_l Vdd_E Vdd_E Vdd_E Vdd_l Vdd_E VW_l Vdd_E VW_l Vdd_E A2 Al

~g , ~L~E : 0 0 ● “* ● ● ● ● 0
w

● *OO
Tm GND_l GND_E GNDJ GND_E GND_l GND_E GND_l GND_E GND_l Vti_l S~ATO

●-000000*0 ● 00 ● 000
Vdd_l GND_l RSVD GND_l Vdd_l GND_E Vti_l GND_E Vdd I GND E GND I Vti I Vdd E GND E Vdd- E GND’~

●
VddJ

●
VddJ

o
&
o

SUBJECT TO CHANGE “..2.,,:*:,.

o
TGK

,F@?::g@*g.’o*oo ~:,,:)l.
.+

GND_l GND_E GND_l GND_i GND_l GND_E GND_l D24

--- --
PSTAT2 PSTAT1 VddJ GND I VddJ

,<@L -,WW
>:$:+ V&_l Vdd_E Vdd_E

o 0 ● ●- ● ● ● ,.@:~Gt.o]’T ● ● ● ● ● 0000
PSTATO BP7 GND_l Vti_l GND_I GND_E Vdd_l ~%&i~_l GND_E VW_l GND_l VW_l GND_E Vdd_l GNO_E Vdd_E DI 6

0 o.ogg~f.
BP6 BP5 GNO_l D62 GND_l GNDJ m&t,@D_l GND_E C

o
‘ ‘ ~*$C+’:,

o 0 D% ~g_, ~~;
BP4 BP2 BP1 o ,i,~p$p>” V$

● 000000000
_E Vdd_E Vdd_E Vti_l Vdd_E Vdd_E Vdd_E Vdd_l Vdd_E D2S D25

0000 ~~$:

00
mm
00

D12 D11

00
D17 D13

00
D19 D14

00
D20 Di5

00
D22 D16

00
D27 D21



1.3 MC88110 Pinout Listing
Table 7 provides tie pinout listing for tie MC88 110.

Table 7. MC88fl10 Signals and Pin Locations

Signal Pin Location

Internal logic Vdd A7, A8, B5, B8, B1O, B12, C7, C15, D8, D12, D14, D16, E7, En, E13, E15,W
F3, F5, G16, G18, H5, J16, K3, K5, L16, L18, M3, N5, N16, P3, R16, Rl&’ ‘~~.?.l,,
S4, S15, T6, T8, T12, T14, U1O, W7

,:?
.*.~,,{~‘,,.:fT/;.;.} ,..;{..

External signals and buses Vdd E6, E1O, F18, G3, H3, H18, J3, J18, K18, L3, M18, N3, N18, P5 p$d;~.,’>~<’:?
S5, S18, T16, U7, U9, Ull, U13, U15, T15

~\,\.”. ,,,~.~’.~,:,,,.i.
,L,by*$.,..,!>*

Clock vdd Sll
..... ,.>,},..;,,.I,u ..,,
“?$.,ts

.{,, . ,..k,,,,.

Internal logic GND B4, B6, C5, C6, C8, C9, C1O, Cll, C12, C13, C14, QJ~~~.7, D7, D1O, Dll ,
D13, D15, E5, E8, El 2, El 4, El 6, El 7, El 8, F17,,,i~$(;N$7, J4, K17, L4, M5,
M16, M17, N4, N17, P17, R4, S7, S9, S13, S17,i~.~, U12

External signals and buses GND
~,,?: .“$?”

D9, E9, F16, G5, G17, H4, H16, J5, J17, ~4, ~~$:~5, L17, M4, P4, P16, R5,
R17, S6, S8, S12, S14, S16, T7, T9, Tl$’~~;#

,,..,.

Clock GND Slo
,i::~...~\s)\ ..,,,$\~..y
t.j,.. :;.,!,J:- \\ ~.-$.

*~\:,:,,\..+$.
CLK T11 .>$$~,

~<$~ ;.

A31–AO F2,G2,H2,Cl,Dl, El, Fl,,@~;;hl,, J2, Jl, K2, Kl, L2, Ll, M2, Ml, Nl, N2, Pl,
P2, Rl, R2, S1, S2, ~~I{2;,$l, Vl, S3, T3, U2

,... ,.

TS V4
..$,>V.*,.::.+~:~.:li.
‘>:!),. ~...,,,,..

TSIZ1-TSIZO C2, El :$ ~,~$$,,,,

R~
.>:,’,

E2
!<>, ...>..,
,~y).*~p~*l>Q>>,.\ .,., ‘. ,.,,

TC3-TCO B$~&@ F4
,.

m
,:;d;~,”

,:<,+5 ~~?.+;.+,

m
c,~..

.,*, ‘$:;+,:44,,+.
,,,. ,..,,

m–m ,!J,,,,.~,!t.\t\r,:!>$
~$; ‘:$i}“‘ . D3, E3.:,

a
..$\..‘“?!;,y<f$*+.J.‘ \\:$: D4~?.,~,,t,>. ‘~.

.+i.~ .’,.~.:!
m .“~.,., V3,i-&,.,*b~A,

INV ,qpt$~:t’b~” U4
,.,..

m’
~<i?~‘~’.;~:,,,.,+.

.;%<:>.+& W1
.,, ,.

m$;’:” D2

{p~E C4
w
‘PSTAT2–PSTATO A15, B15, A16

D63–DO C19, D17, D19, D18, A20, B20, C20, D20, E19, E20, F19, F20, G19, G20,
H19, H20, J19, J20, K19, K20, L19, L20, M19, M20, N19, N20, P20, P19,

R20, S20, S19, R19, T20, T19, U20, T18, V20, U19, U18, T17, U17, V19, I
W20, V18, V17, U16, V16, W19, W18, W17, W16, V15, W15, U14, V14,
W14, V13, W13, V12, W12, W1l, Vii, W1O, V1O

BP7–BPO B16, A17, B17, A18, A19, B18, C18, B19

MOTOROLA MC88110 Hardware Specifications 13

Preliminary/Subject to Change without Notice



Va

B7, B9, Bll, B13, D6
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1.4 MC88110 Mechanical Dimensions

@

Figure 11 shows the mechticd dimensions for the MC88 110.

1. Dimensioning and tolerancing per ANSI 1
Y14.5M, 1982.

2. Controlling dimension: Inch 2

3

4

5

6

.,,

—
9

1+ Millimeters Inches
lirn

Min Max Min Max

A 51.82 52.83 2.040 2.080
B 51.82 52.83 2.040 2.080
c 2.80 3.55 0.110 0.140
D 0.43 0.48 0.017 0.019
G 2.54 BSC 0.100 BSC
L 3.81 4.31 0.150 0.170

Figure 11. Mechanical Dimensions of the MC88110

●
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1.5 Standard Marking Specifications
The MC88 110 product marking criteria is shown in Figure 12. This information is intended to be used for
identification purposes ody.

Note orientation

of “A 1” location

\ . . ..-.

0.250 inch maximum
I

. ... . . . .

1.200 inch maximum 0:550 inch maximl

)

~@

j MOONMBR
Xfixxxxxxxxxxi :ATWLWS:

Ccccc :
.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

~ 0.030 inch minimum *

Figure 12. MC88110 mt~fng Specifications—illustrated
~.;.,?.,. \

Notes: ~r\($:\,~Ys“,...;$, ‘tr;:.’,...
1. The MC88 110 is avtilabl,@~:$w99-pin, 20 x 20 cavity down pin grid array.
2. (M)= Motorola ]ogo,~$~~~,:+”’

— Lr@omust b~$’~~$~%~~inches in size.
— Logo mq$i,~~!hced as indicated in Figure 12.
— Botio:~~%~~@omust be no futier than 0.250 inches from top edge of package.

,. \N?.

.,>
i.h+,<~,?:,i

~:,\.“h”‘“~ Character size must be 0.060 inches.‘,*$),+,\‘s~..,,,!\,,,.t.i$.&$,\,+-.+,~:
:,’s4. Motorola logo and customer part number or Motorola device number must be justified as

...$.,..’,::,~,.!,.
..;$,<

,~.~%,..,~.::$,.i,,:.{Y~~i$.. “ shown.
.b::+r:%,stp

i’~\$,,,\\i.,:..\.., 5. MOONMBR—line is reserved for Motorola mask set number.‘-?,:\=:::,~,~:!*JV
‘:!.+, — Maximum 7 characters

— Character size must be 0.040 inches

— Top of mark must be no less than 0.030 inches from top edge of package.

6. ATWLYYWWS-line is reserved for Motorola traceability code.

— Maximum 15 characters

— Character size must be 0.040 inches.
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— mere should be a minimum O.010-inch separation between this line and the MOON~R line.

— me designator S is resewed for Motorola assembly sublet code—mmimum 1 alpha character.

— me first sublet uses tie letter ‘A’.

7. CCCCC—line is resemed for country of origin (if other than U.S.)

—

—

—
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