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1.1 MC88110 Microprocessor Electrical
Specifications .

This section provides both the AC and DC electrical spe01ﬁca110ns and the JTAG characteristics for the
M(C88110.

1.1.1 DC Electrical Characteristics
Table 1 provides the maximum ratings for the MC88110.

Table 1. Absolute Maximum Ratings

Characteristic FT L -~ Symbol
Supply voltage ' o[ Vad
Input voltage Vin
Maximum operating junction temperature TJ' °C
Storage temperature range \ : 1 Tat -55 to 150 °C
Note: Functional operating conditions are given in DG electrical spe i swkkOperation'beyond the
maximum listed may affect deVIce reliability or cause perm: image to the device
Characteristic - Symbol Min Max | Unit
Input high voltage ViH |2 Vdd \Y
| Input low 'voltage VL GND 0.8 1%
CLK input high voltage CVIH 24 Vdd \'
CLK input low voltage / CViL GND |05 v
Input leakage current lin. - —_ 2 "] na
GND < V|N € Vyd
Hi-Z (off-state) leak ITs| — 2 pa
@_ 0.5/2.4V ~
Signal low i TMS, TDI, TRST hLy IH 50 500 pa
H=20V 4 '
VOH 24 — \
ut low voltage ' VoL - 0.5 v
j =20 ma v '
Capacitancev1 Cin — 15 ' pF
Vin=0V,f=1MHz
Typical power dissipation (ambient) 50 MHz PD — 10 w
40 MHz — 8.5 w
Note: 'Capacitance is periodically sampled rather than 100% tested. -
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1.1.2 AC Electrical Characteristics

Table 3'rhrough Table 5 provide information on AC timing characteristics for the MC88110.

Table 3. Clock AC Timing Specifications

5.0V dc % 5%, GND = 0V do

Vdd =
40 MHz 50 MHz
Num. | Note Characteristic
Min Max Min
Frequency of operation 33 40 40
1 CLK cycle time 25 30 20
2 1 | CLK rise time —
3 1 | CLKfalltime —
4 CLK duty cycle measured at 1.4V 40
4a CLK pulse width high measured at 1.4 V 10 15 ns
4b CLK pulse width low measured at 1.4 V 10 8 . 15 ns
Note: 1. While the rise and fall times for the CLK input wi easured from 0.8 to 2.0 volts, the CLK
signal is expected to swing from 0.5 to 2.4 vo
. Table 4. Input AG'Timing Specifications
. Vdd=5.OVdci5%,GND=OVdc,TJMax
Notes o 40 MHz 50 MHz .
Num. 13 eristic —— Unit
’ Min Max | Min Max
valid to CLK (setup) 12 — 9 — ns
byte parity in‘invalid (hold) -4 — -3 — ns
, TEA, TRTRY, AACK valid to CLK (setup) | 12 — 9 — ns
ARTRY, SHD valid to CLK (setup) 12 — 8 — ns
CLKto PTA, TA, TEA, TRTRY, AACK, ARTRY, SHD | —4 — -3 — ns
in invalid (hold)
DBG and BG valid to CLK (setup) 12 — 9 — ns
CLK to DBG and BG invalid (hold) —2 — -1 — ns
Address valid to CLK (setup) 6 — 4 — ns
12 4 CLK to address invalid (hold) 2 — 2 — ns
13 SR in valid to CLK (setup) 12 — c — ns
14 ‘CLK to SR in invalid (hold) -2 — -1 — ns
‘ 15 ABB and DBB in valid to CLK (setup) 12 — 9 — ns
MOTOROLA MC88110 Hardware Specifications 3

Preliminary/Subject to Change without Notice



- Table 4, Input AC Tlmlng Speclﬂcatlons (Contmued)
Vdd 5.0 Vdc 5%, GND 0Vdc, T Max 85 °C

| Netes | o SEETTUES S, 40 MHz 50 MHz -
Num. 10 4 S Characteristic ' E — Unit
: ’ : : : ~ Min Max | Min | Max
IR CLK toABB an dDBBrn invalid (hold) -~~~ |2 | — | A | — | ns
A7 | 2 | NI INT, RST, and "DBUG valid to CLK (setup) 6 — | 4
18 | | LK to NI, TNT, FiST, and DBUvaaIrd(hoId) 2. | — | 2
Notes: ' ' v ‘

v1 All rnput specs are measured from the TTL Ievel (0.80r2.0 V) of the srgnal in questlon to th ;
~input CLK. Input tlmlngs are measured at the pin.

2. These'signals will pass through one clock of debounce crrcurtry internal to the proc
functionally’ recognized. They need to be held asserted for at least the full span

3. These numbers are for operation at the frequency specified in the column hea
 For reduced frequency operation of a 50-MHz part, apply the foIIowmg formu

ese specs:
#5,7,9,13,15.  Min= T9[y0/4+4”3 S

. #6, 8- o Min=-Teye/4 +2ns
: '#7A ~ Min'=Tey c/4‘+3hs _
#10, 14 16: . M|n=—Tc /4 +4ns -

For reduced frequency operation of a 40-MHz part, applyt ing formulas to these specs:-

#5,7,7A,9,13,15: Min = TgryC/4+575 ns

#6, 8: - Min=~Teye/4 +2.25 ns
#10, 14, 16: T Mm=—Tcy¢/425+4ns :
4, These control srgnals have timing that c0|nC|des with: ‘ﬁress TBST, R'W _V' BL.

Table 5. o | Timing Specifications

" Vdd = 50Vdc+5% GND OVdcT

G, CL =(see note 1)

; Num N:)tses * MHZ& ot Unit
o R Min | Max | Min | Max
19 | 4 | CLito'address valid 5 |17 |4 15 | ns
20 v address invalid - s — 4 — ns
21 K to TS, ABB, DBB asserted negated EEER S I I | 0 10 ns
ClLKto data, byte parlty, BPE out valid | 5 17 4 15 ns
‘CLKto data, byte parity, BPE outinvalid - 5 — 4 | = ns
CLK to data byte panty, BPE out hi-impedance | & ) | 15 (4 12 ns
| o 'CLK o address hi- |mpedance |5 R R £ B 12 ns
26 B | CLK1to TS, A_B—E—i DBB hi- Impedance '. o120 9 17 | ns
27 e | clkie output lo-impedance |5 = |4 — ns
27A | | CLK1APE,DBB, TS lo-impedance |0 | — 0 — ns
28 | 'CLK to B asserted o o |t o {10 | ons
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Table 5. Output AC Timing' Specmcatlons (Contmued)
Vdd = 5.0 V.dc £ 5%, GND-= 0 V dc, T, Max 85°C, G| = (see note 1)

Notes o 40 MHz 50 MHz _
Num. 15 Characteristic : ; - Unit
’ Min .| Max | Min | Max
29 CLK to BR negated 10 1
30 OLK to SSTATO and SSTATT asserted 0 1
31 8 . | CLKto SSTATO and SSTATT negated - — |7
32 CLK to SSTATO and SSTATT hi-impedance 17 27
33 | CLKto PSTAT2-PSTATO valid 5 |17
33A CLK to PSTAT2-PSTATO invalid B N —
Notes:

pF and a line
ith atead of 60 pF and a-
ance in the range of
s are measured from the
question. Outputs are

1. All outputs except TS and SSTAT1—-SSTATO ATO are specified with an output lo
length of 6 inches. The TS and SSTATT-SSTATO signals are specified
line length of 6 inches. All output timing specifications assume a b
50-90 ohms and a dielectric constant in the range of 2 to 6. All out
1.4V of the input CLKto the TTL level (0.8 or 2.0 V) of the sign:
measured both at the pin and at the end of the 6-inch line

e pull-up resistors to hold them
negated when there is no bus master ‘

3. Because SSTATO.and SSTATT:may be asserted by ‘than one processor, they are negated.in a
unique fashion. First all- processors will three-sta

4 ns, and then the signal will be driven high
by all processors. This protocol should prevent driv r contention on these signals.
4. These control s1g£1_als_hele Mng that ¢ des with address: TSIZ1-TSIZ0, TBST, TC3-TCo,

The TS, ABB and DBB signals are asserted Teyc/4

priorto address

frequency specified in the column heading only.
50-MHz part, apply the foIIowmg formulas to these specs:
Min = Teyc/4 -1 ns

Max_ TCYC/4 +10ns

Max = Teyc/4 + 7 ns

5. These numbers are for opera
For reduced frequency oper
#19,20,22,23,24,25,

| #19,22,31,33:
#24,25:

#26: Min = Tcyc/z—'1 ns

#26: Max = Tcyc/2 +7ns

#32; Min = 3Tgye/4 =1 ns

#32: Max = 3Tecyc/4 + 7 ns
For.re

equency operatlon of a 40-MHz part apply the following formulas to these specs:
123,24,25,27,33,33A:  Min = Teyc/4 —1.25 ns
,31,33: Max = Tcyc/4 +10.75 ns
: Max = Teyc/4 + 8.75 ns
‘Min = Teye/2-1.5ns
Max =Teyc/2 + 8.5 ns
Min = 3Tcycl4 =1.75ns
‘Max = 3Tcyc/4 +8.25ns
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Flgure 1 through Flgure 5 provide a grapmcal representatlon of the electrical spemﬁcatlons outlmed
prev10usly

CLK -

VM = Midpoint Voltage (1.4 V) |
" Figure 1. Clock Input Timing Diagram
CLK
Address and Attributé.
~ Signals
T8 -
ABB
DBB
D62-D0 in (RE/
<—@->-
TA, RTRY - — ~ =®

Note: Signals that coincide with addresses and attrlbutes are A31-A0, TSIZ1-TSIZ0,
' BST, TC2-TCo, UPAT-U K R/V_V LK, TI, WT, INV, MC, and GBL.

Figure 2, Re_adNVrite Timing Diagram
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CLK _;/'—\_; ' \__]l \ 'Jl \ 71_\_—7[—\—
BR — _
N A

BG _\
s

ABB Out

Address and Attribute
Signals

Figure 3. Bus Arbitration Timing Diagram
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clk A

© A31-A0, TBST,

Al

INV, GB

=

SSTAT-SSTATO.

PSTAT2-PSTATO — X

IS

'FiQuré 5. Other Signals Timing Diagram
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1.1.3 JTAG AC Timing Specifications |
Table 6vpr0vides the JTAG AC timing.spcéiﬁcaﬁons for the MC88110.

Table 6. JTAG AC Timing Specifications (Independent of S_YSCLK)'

1. Load capacitance = 20 pF
2. TRST is an asynchro

Num  Characteristic Min Max |  Unit Notes
TCK frequency of operation 0 10 MHz
1 TCK cycle time 100 — ns
2 -TCK clock duty cycle measured at 1.4V 40 ns
3 TCK rise and fall times | 0
4 TRST negated setup fime to TCK ri_sinbg edge 30
5 TRST assert time
6 . Boundary-scan input data setup time
7 Boundary-scén inputt data hold time -
8 TCK 1o output data valid
9 TCK to output high impedance
10 | TMS, TDI data setup time
11 TMS, TDI data hold time
12 TCK to:TDQ data valid — 20 ns 1
413 TCKto TDO high:impedance- 3 20 ns 1.
Notes: | |

VM = Midpoint Voltage

Figure 6. Clock Input Timing Diagram

< 0 >
: 4 g
‘ ' — VM VM \-VM
= —
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,Y Figure 7 provides the TRST»timihg diagram

TCK .

TAST

Flgure 7. TRST Tlmmg Dlagram '

Flgure 8 prov1des the boundary-scan tlmmg dlagram

CTCKS N

Data Inputs -

Data Valid |

Data Outputs ' Output Data Valid

' Data"O.l'Jtputs

Data Outputs Output Data Valid

ur 8.‘ Boundary-Scan Timing Diagram
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Figure 9 provides the test access port timing diagram.

TOK Y

(O—>te(11)
{  input Data Valid [y
X A .

TDI, TMS

TDO e '\r >< Output Data Valid

TDO

TDO

[Pavi

Figure 9. Test Access Port Timing Diagram
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1.2 MC88110 Plnout Dlagram

The MC88110 is avzulable in a 299 -pin package Flgure 10 shows the. pin assignments for the MC88110.
Power and ground'pins are-divided into those used for mtemal s1gnals extemal s1gnals and buses, and .
_clocking. These grouplngs are. hsted in'Table 7. :

‘C D E_F,__A,G H 4 K L M N P R S T U V W
e 0.0 0 0“0 0.0 O 0O O O 0O © O O 0 O 0 O
TSIZO A28 A7 A6 A5 A24 . A23 AZt A9 A17 A15 A14 Al2 A0 . A8 A6 Ad A3 GBL
»| © oooo’oo‘ooc)_o,ooo,o o 0.0 0 O
TCA TC2 TSIZ1 TBST - .RW % A3l A30 - FA29 A A20 Al8 ‘A16 A3 A1l A9 - AT A5 A0 - SSTAT1 AR
0 0.0 00 @ & 6 & 06 6 6 ®# O 0 00
3 |'DBUG TC3 . |k UPAT UPAD Vdd Vdd E Voo 3 Vdd E'Vdd | Vdd E.Vdd | Vdd E Vod! Vdd E- A2 CA1 BB .-
s 2 @ o 0o o o ® 0 o0 © 606 8 @ ® 0 O o]
| BST. - GND_I CLINE O WT} TCO .GND_{ GND_E GND_| GND_E GND, IGNQ E GND_{GND._E-GND_I v\{dd_l SSTATO TRIRY.
5| © @ @ O o & & & O 6 06 o 0o o o o -
“ NM " Vde I "GND_| "RSVD" GND_I' Vod-| GND -E- Vdd 1'GND_E Vdd'| GND.E GND_I- Vod| Vdd_E GND.E Vdd_E GN PTA
0.0 @ 0° SR ‘ ‘ ' 0 0
6 Nt eND IraND 1 Ne. V_‘g—E ; Ll : TA AACK DB
7 chlv ' N’) chusrg I.Vd’l R PRELIM{NARY Vgl
e o ® o e . . SUBJECTTOCHANGE o6 o
8 | vdd| vdd( GND Vadl GNDI : © T S || GND_I CKMON R
ol O 0 @ @& @ 0.0
“TD0: - NG GND_I GND_E GND_E DE Vdd E DBB ' BE
10 m%r Vd.d_l GI%_I er?u ch_E M0881 10 :vg_x ’Doo S :
O 0. @ e @ ® © O
111 ™ NG" GNDJ GNDLI Ved. | PGA PINOU Vdd.E 2 . Do
15O 0 @ o @ T ' ® 0 O
: TCK - Vdd | GND_I Vad'I' GND_| GND ‘D5 - D4
0 .0 00 @ @ 0 O
13| 7Dl NG.” GNDLI GND_I veld.s Vdd E 7 D6
O 0 -® @ @ O O O
14| Aes1 . 'REs2 GNDI vdd GND_|. D10 .. D9 D8
O 0. & @ @& ® O O
15 | PsTAT2 PSTAT! Vdd I anp ) Vel : v Vdd E DIz~ DI
6.0 0 @ ® e ‘ X ® © ® 0 0 0 0O
, PSTATO BP7' GND_I. Vdd | GND_I ND EVod |- GND_I' Vod:I GND_E Vod | GND.E Vdd E D18 Di7. D13
00 e 0 e o O o0 ® 0 0 0 0
17 BP6-., BP5 GND_|' D62 . GND| ND_| GND_E GND_I GND_| GND_| GND_E GND_I" p24 D23 D19 . D14
: 00 0 e o O 0 0 0 0 0 0O 0 O
18 | pa BP2 . 'BP1 . D60 GNDI Vdd £ Vod E VddE Vdd | Vdd E-Vdd E Vdd E Vdd |- Vdd E- pes. D25 D20, D15
ol 0.0 o0 0 of ; ‘00 0.0 0.0 0. .0 O .0 ‘0 0
:¥'| BP3 BP0 Des D6t D51 D49 D47 D45 D43 D41 D39 D36 D32 DI3  DA0 D26 - D22 . DI6
20| .00 0 0 0. 0 L0000 0 o)
) D50 ) D48 -"D46- D44 - D42~ D40 Dag. . D37 .Das.' D34~ D31 .p28 D27 D21 J )
ON i is an output test pin and should'be left unconnected
VD should be pulled to Vdd through a 1OK ohm reS|stor
e Figure 10. MC88110 Processor Pin Assignments
12 B O MCBB11D Hardware Specmcatlons : o MOTOROLA
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1.3 MC88110 Pinout LiISting, |

Table 7 provides the pinout llstmg for the MC881 10

~Table 7. MC88110 Slgnals and Pin Locatlons

Signal

Pin Location

Internal logic Vdd _

F3, F5, G186, G18, H5, J16, K3, K5, L16, L18, M3, N5, N16, P3, Fl16 R18;
54, 515, T6, T8, T12, T14 u1o, W7

A7, A8, B5, B8, B10, B12, C7, C15, D8, D12, D14, D16, E7, E11, E13, E15,,

External signals and buses:Vqq

E6, E10, F18, G3, H3, H18, J3, J18, K18, L3, M18, N3, N18, P5, P4
S5, S18, T16, U7, U9, U11, U13, U15, T15

Clock Vad

S11

Internal logic GND

17, D7, D10, D11,
17,4, K17, L4, M5,
us, U12

B4, B6, C5, C6, C8, C9, C10, C11, C12, C13, C14, CAt
D13, D15, E5, E8, E12, E14, E16, E17, E18, F1
M16, M17, N4, N17, P17, R4, S7, 89, $13, S17

External signals and buses GND

Do, ES, F16, G5, G17, H4, H16, J5, J17,
R17, S6, S8, 512, 514, 816, T7, T9, T14

K16, L5, L17, M4, P4, P16, RS,

Clock GND S10

CLK T11 )

A31-A0 F2,G2,H2,C1,D1,E1,F1 ,J2, J1, K2, K1, L2, L1, M2, M1, N1, N2, P1,
P2,R1,R2,81,82, T 1, V1, 88, T3, U2

TS \Z!

TSIZ1-TSIZo

PSTAT2-PSTATO A15, B15,A16

D63-D0 - C19, D17, D19, D18, A20, B20, C20, D20, E19, E20, F19, F20, G19, G20,
H18, H20, J19, J20, K19, K20, L19, L20, M19, M20, N19, N20, P20, P19,
R20, S20, §19, R19, T20, T19, U20, T18, V20, U19, U18, T17, U17, V19, .
W20, V18, V17, U16, V16, W19, W18, W17, W18, V15, W15, U14, Vi4,
W14, V13, W13, V12, Wi2, Wi1, Vi1, W10, V10

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

MOTOROLA MC88110. Hardware Specifications
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Table 7. MC88110 Signals and Pin Locations (Continued)

Signal : o .. " PinLocation
TA Us
TEA w3
TRTRY W4 -
PTA W5 -
SR . ~lus
SSTATI-SSTATO | v2,T4
ARTRY : S we

D5
V8

B7, B9, Bi1, B13, D6

14 . MC88110 Hardware Specifications MOTOROLA
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1.4 MC88110 Mechanical Dimensions

Figure 11 shows the mechanical dimensions for the MC88110.

s Preliminafy/Subiect to Change without Notice

Notes: ABCDEFGHJKLMNPRSTUVW
1. Dimensioning and tolerancing per ANS| | 2000000000 BOEOOOOO
Y14.5M, 1982. . OlcYoJororcXoRolc oY Yo IcRoXofoXc JoRoIo)
2. Controlling dimension: Inch gg g g ggg gggggg g 8 gggg@
©PPOOOCPPROOOEOOOBOE
3 ||evoe®@
eeeee
4 ||@@@@®
@eeee®
eeeee
5 |loee@®@®
eeeee®
c ||leeeee®
000ee
Pee0eBO00 GPe0GEO 0@
7 ||eee0@® 00000068 OOO G
©e0©0 CYOXOYORCYOYORORC JORCTC)
g ||eeee LCIOTOTONC JOXOXOX: JORCTO)
A CRCROROX LACEOROXOXCIOROROYC R OROKC)
-t A . PeOPeCBOOOBOO®E
i 3—444—
Millimeters Inches
Dim :
PIN A1 INDICATOR 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
| Y 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
D 229 PL v ) _
@76 (030) @1 O GB @)
~12.25 (010)® :
i c
LIADIAODARIRnRannng v
H d DA
!
[}
Figure 11. Mechanical Dimensions of the MC88110
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1.5 Standard Marking Specifications

The MC88110 product marking criteria is shown in Figure 12. This information is intended to be used for
identification purposes only.

Note orientation 1.200 inch maximum 0.550 inch maximum
of "A1" location i i

““““ o . _ i MOONMBR
0.250 inch maximum (R) 0000000000004 ATWLYYWWS,
: cceece

mmmmmmm B R R R R e b b e O

— ~<_ 0.030 inch minimum _> inch minimum

Notes:

aximum 14 characters
Character size must be 0.060 inches.

Motorola logo and customer part number or Motorola device number must be justified as
shown.
MOONMBR—line is reserved for Motorola mask set number.

— 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.

16 MC88110 Hardware Specifications - MOTOROLA
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— There should be a minimum 0.010-inch separationbetweenvthis line and the MOONMBR line.
— The designator S is reserved for Motorola asscmbly sublot code—max1mum 1 alpha character.
— The first sublot uses the letter ‘A"

7. CCCCC—line is reserved for country of ori gin (if other than U.S.)
— Maximum 7 charactcrs
— Character size must be 0.040 inches.
— Bottom of mark must be no further than 0,250 inches from top edge of package.

— Theréshould be a minimum 0.010-inch separation between this line and the ATWLYYWW
- line. o '

MOTOROLA ~~ -MC88110 Hardware Specifications : 17
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