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MC88110 Preliminary Electrical Specifications

WARNING: The following electrical and timing specifications are

preliminary and subject to change without notice. These figures are
approximate, use them for tentative planning purposes only.

Table 1. Maximum Ratings

Rating Symbol Value Unit
Supply Voltage Vdd -0.3t0 +7.0 Vv
Input Voltage Vin -0.8t0 +7.0 Vv
Maximum Operating Junction Temperature TJ 110 °C
Recommended Operating Junction Temperature Range Ty Oto 85 °C
Storage Temperature Range Tstg -55to0 150 °C

Characteristic Symbol Min | Max | Unit
Input High Voltage VIH 2 Vdd Vv
Input Low Voltage ViL GND | 0.8 v
CLK Input High Voltage CVIH 24 Vdd \
CLK Input Low Voltage CV|IL GND | 05 \
Input Leakage Current fin TBD | TBD pa
GND<=V|N<=Vdd
Hi-Z (Off-State) Leakage Current ITS] TBD | TBD pa
@ 0.5/2.4V
Signal Low Input Current TMS,TDI, TRST I, iH 50 500 pa
V|L=0.8 Vand V|H=2.0V
Output High Voltage VOH 24 - \
lOH=20ma \‘
Output Low Voltage VoL - 0.5 \'
loL=20ma
Capacitance (see Note) Cin - 15 pF
Vin=0V, f=1 MHz
Typical Power Dissipation (ambient) 50 MHz Pp - 10 W
40 MHz - 8.5 W

NOTE: Capacitance is periodically sampled rather than 100% tested.
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Table 3. Clock AC Timing Specifications

Vdd=5.0, Vdc £ 5%, GND=0 Vqc

40 MHz 50 MHz
Num. | Note Characteristic Min Max Min Max Unit
Frequency of Operation 33 40 33 50 MHz
1 CLK Cycle Time 25 30 20 30 ns
2 1 CLK Rise Time - 2 - 2 ns
3 1 CLK Fall Time - 2 - 2 ns
4 CLK Duty Cycle Measured at 1.4 V 40 60 40 60 %
4a CLK Pulse Width High Measured at 1.4 V 10 22 8 22 ns
4b CLK Pulse Width Low Measured at 1.4 V 10 22 8 22 ns
NOTE: While the rise and fall times for the CLK input will be measured from 0.8 to 2.0 volts, the
CLK signal is expected to swing from 0.5 to 2.4 volts.
Table 4. Input AC Timing Specifications
Vdd=5.0, Vdc * 5%, GND=0 Vqc
Num. | Notes Characteristic 40 MHz 50 MHz
1,3 Min %7 Max Min Max Unit
5 Data, Byte Parity in Valid to CLK (setup) - 9 - ns
CLK to Data, Byte Parity in invalid (hold) - -3 - ns
7 PTA,TA, TEA,TRTRY,AACK Valid to CLK 12 - 9 - ns
(setup) :
7A ARTRY, SHD Valid to CLK (setup) 12 - 8 - ns
8 CLK to PTA,TA,TEA, TRTRY AACK, , -4 - -3 - ns
SHD in Invalid (hold) N
9 DBG and BG Valid to CLK (sgfi¥gg=4 12 - 9 - ns
10 CLK to DBG and BG Invaljd (WS} -2 - -1 - ns
11 4| Address Valid to CLK ~- 6 - 4 = ns
12 4 CLK to Address In d) 2 - 2 - ns
13 SR in Valid to G& 12 - 9 - ns
14 CLK to SR ip % -2 - -1 - ns
15 ABB and DBB in*Valid to CLK (setup) 12 - 9 - ns
16 CLK to ABB and DBE in Invalid (hold) -2 - -1 - ns
17 2 NMI,INT,RST and DBUG Valid to CLK (setup) 6 - 4 - ns
18 CLK to NMI,INT,RST and DBUG Invalid (hold) 2 - 2 - ns

NOTES:

1. All input specs are measured from the TTL level (0.8 or 2.0 V) of the signal in question to the 1.4 V
of the input CLK. Input timings are measured at the pin.

2. These signals will pass through one clock of debounce circuitry internal to the processor before
being functionally recognized. They need to be held asserted for at least the full span of one clock
cycle.

3. These numbers are for operation at the frequency specified in the column heading only.

For reduced frequency operation of a 50 MHz part apply the following formulas to these specs:
#5,7,9,13,15: Min = Teyc/4 + 4 ns
#6,8: Min = -Teyc/4 + 2 ns
#7A: Min = Teyc/4 + 3 ns
#10,14,16: Min = ‘Tcyc/4 +4ns

For reduced frequency operation of a 40 MHz part apply the following formulas to these specs:
#5,7,7A,9,13,15. Min = Teyc/d + 5.75 ns
#06,8: Min = -Teyc/4 +2.25 ns
#10,14,16: Min = -Teyc/4.25 + 4 ns

4. These control signals have timing that coincides with address: TBST,R/W,INV,GBL.
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Table 5. Output AC Timing Specifications

Vdd=5.0, Vdc + 5%, GND=0 Vdc

Num. | Notes Characteristic 40 MHz 50 MHz
1,5 Min Max Min Max Unit
19 4 CLK to Address Valid 5 17 4 15 ns
20 4 CLK to Address Invalid 5 - 4 - ns
21 2 CLK to TS,ABB,DBB Asserted, Negated 0 11 0 10 ns
22 CLK to Data. Byte Parity. BPE out Valid 5 17 4 15 ns
23 CLK to Data,Byte Parity, BPE out Invalid 5 - 4 - ns
24 CLK to Data, Byte Parity, BPE out Hi- 5 15 4 12 ns
Impedance
25 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 ABB, DBB, TS Lo-Impedance 0 - 0 - ns
28 CLK to BR Asserted 0 11 0 10 ns
29 CLK to BR Negated 0 11 0 10 ns
30 CLK to SSTAT1 and SSTATO Asserted 0 La 11 0 10 ns
31 3 CLK to SSTATO and SSTAT1 Negated 17 - 15 ns
32 CLK to SSTATO and SSTATY Hi- 27 14 22 ns
Impedance
33 CLK to PSTAT2-0 Valid 17 4 15 ns
33A CLK to PSTAT2-0 Invalid - 4 - ns
NOTES:

1.

. The shared outputs TS, ABB, DBR#&

¥an output load of 50pF and a line
ith a load of 60pF and a line length of &
ard impedance in the range of 50 ohms to

All outputs except TS and SSTAT(1-0) are specifj
length of 6 inches. TS and SSTAT(1-0) are s
inches. All output timing specifications ass
90 chms and a dielectric constant in the gang to 6. All output specs are measured from the
1.4V of the input CLK to the TTL leve .0 V) of the signal in question. Outputs are
measured both at the pin and at the e 6 inch line.

(1-0) must have pull-up resistors to hold them

negated when there is no bus n ' -
Because SSTATO and SSTAJF§aPbe asserted by more than one processor, they are negated
in a unique fashion. First A Mlicessors will three-state for 4 ns, and then, the signal will be
driven high by all processcfs. This protocol should prevent driver contention on these signals.
These control signals have timing that coincides with address: TSIZ1-0,TBST,TC3-0,

Address.

. These numbers are for operation at the frequency specified in the column heading only.

For reduced frequency aperation of a 50-MHz part apply the following formulas to these specs:
#19,20,22,23,24,25,27,33,33A: Min = Teyc/4 -1 ns
#19,22,31,33: Max = Tcyc/4 + 10 ns

#24,25: Max = Teyc/4 +7 ns
#26: Min = Teye/2 -1 ns
#26: Max = Teyc/2 + 7 ns
#32: Min = 3Tcycf4 -1ns
#32: Max = 3Tcyc/4 + 7 ns

For reduced frequency operation of a 40-MHz part apply the following formulas to these specs:
#19,20,22,23,24,25,27,33,33A: Min = Teyc/4 -1.25 ns

#19,22,31,33: Max = Tcycl4 +10.75 ns
#24,25: Max = Teyc/4 + 8.75 ns
#26: Min = Teye/2-1.5ns
#26: Max = Teyc/2 + 8.5 ns
#32: Min = 3Tgyc/4 - 1.75 ns
#32: Max = 3Tcyc/4 + 8.25 ns
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CV|H

CLK / VM
Cv—

VM = Midpoint Voltage (1.4 V)

Figure 1. Clock Input Timing Diagram
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Address and Attribute
Signals

x>
)
o8]

DBB

D63-0 in (READ)

D63-0 out (WRITE)

PTA

Figure 2. Read/Write Timing Diagram
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Address and Attribute
Signals

DB

DBB out

D63-0 out (WRITE)

BP7-0,BPE

MOTOROLA

A31-0

NOTE: Signals % ide with addresses and attributes are:
GBL *

Figure 3. Bus Arbitration Timing Diagram
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Figure 5. Other Signhals Timing Diagram
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MC88110 Pin Grid Array Pinout

This section contains the pin assignments and package dimension diagrams for the MC88110, and also
information to be used as a guide when ordering.

Pin Assignments

The MC88110 is available in a 299-pin package. The following figure shows the pin assignment for the
MC88110. Power and ground pins are divided into those used for internal signals, external signals and
buses, and clocking. These groupings are listed in Table 6.

A B C D E F G H J K L M N P R S T U vV w
1 4 O O (0] 0 @] 0] 0 0 O O O 0 0] O O 0 o 0] 0 \
TSIZO A28 A7  A26  aps  A24 A3 A21 A19 A17 A1S Al4 A12 A10 A8 A8 Ad A3 GBL
2 O O O (0] 0 @] @] 0 0 0] O (@] 0 0 O O 0 (0] (0] 0
TC1 TC2 TSIZ1 TBST RW A31 A30 A29 A22 A20 A18 A1 A13 A1q A9 A7 A5 A0 SSTAT1 ARTRY
3 O O O O O o ® o ¢ o o & ¢ ¢ ¢ O ©0 O 0O 0
BBUG TC3 T[R UPAT UPAG Vdd | Vdd_E Vdd_E Vdd_E Vdd_| Vdd_E Vdd_} Vdd_E Vdd_| Vdd E A2 Al ABB MC TEA
4 O ®€ O 0 0 O © o o o o o » o & & 0O O O 0
AST GNDICLINE © WT TCO GND_| GND_E GND_IGND_E GND_i GND_E GND_IGND_E GND_| Vdd_| SSTATO WV TS TRTAY
5 O e o O © © & o o o o o6 & & & & O O O
NMI  Vdd_| GND_| RSVD GND_I Vdd_| GND_E Vdd_| GND_E Vdd_| GND_E GND_| Vdd_| Vdd_EGND_E Vdd E GND_I SR SHD FIA
O e e O 8 ® ¢ 0 0 O
6 iNT GND_IGND_] NC - GND_E Vdd_| TA AACK DBG
7 e C  vdd_| . Vd?l PRELIMINARY Glg IGNg E V d’E ‘BQG v: I
Vdd | N | GND_} Vdd_| _ ||
® o6 © o o SUBJECT TO CHAN @ o @ 0 0O
8 | vdd | vdd | GND_I Vdd_| GND_i GND_E vdd_| GND_| CKMON BR
s|o 0o @ o @ ® & O O
TDO NC GND_| GND EGND_E GND_| GND_E Vdd_E DBE  BPFE
[ ] ® 6 @& O 0
10 T%r Vdd | Gt& I GND | vdd_E GND_CGND_E Vdd_| Do D1
O 0O e ¢ . ® O @ O )
11 ] TMs NC GND_I GND_I Vdd_ Vdd_C GLK VddE D2 D3
plo e @ e e ] ® 0 O
TCK Vdd_| GND_I Vdd_| GND_I GND_E Vdd_| GND_I D5 D4
O O ® o o ®e & o O o]
13 ] TDI  NC GND_I GNDI Vdd_| GND_| GND_E Vdd E D7 D6
21 o vl of BOTTOM VIEW 2edi & & S
14 | Rest RES2 GND_I Vad_| GND.I y 2 GNDE Vdd | D10 Do DB
O 0O @ & 0 ® ¢ 0 0 O
15 |psTaT2 PSTATI VAd | GND_| Vdd_| ’ Vdd_| Vdd_E Vdd_E D12 D1t
16 O O ® &6 & & & 6 & o o o o6 o & & o 0O O o]
PSTATO BP7 GND_| Vdd_l GND_IGND_E Vdd_| GND_E Vdd_| GND_E Vdd_| GND_| Vdd_| GND_E Vdd_| GND_E Vdd_E D18 D17 D13
(o] O ®@ 0 o e @& o o o ©® o o o o & O O o© 0
17 ] BPs BP5 GND | Ds2 GND_i GND_IGND_E GND_I GND_E GND_i GND_E GND_| GND_| GND_IGND_E GND_I D24 D23 D19 D14
O 0O O © ® 6 ¢ o & o & ¢ & ¢ ¢ 0O O O 0
18 BP4 BP2 BP1 D60 GND_I vdd E Vdd_| Vdd_E Vdd_E Vdd_E Vdd_ | Vdd_E Vdd_E Vdd_E Vdd_| Vdd_E D28 D25 D20 D15
19 O O O 0] 0 O O 0 0 O O O] O 0] O Q 0 0 (0]
BP3 BP0 D63 D61 D55 D53 D51 D49 D47 D45 D43 Dsat D39 D36 D32 D33 D30 D2 D22 Dis
] o o 0o 0o 0o 0o 0o 0 0O OO OO O O O 0 0 O 0
Ds9 Ds8 D57 D56 D54 D52 D50 D48 Das D44 D42 D40 D38 D37 D35 D34 D31 D2 D27 D21
e J

NOTES: NC = do not connect
CKMON is an output test pin and should be left unconnected
RSVD should be pulled to Vdd through a 10K ohm resistor
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Table 6. MC88110 Signals and Pin Locations

Signal

Pin Location

Internal Logic Vd4d

A7, A8, B5, Bg, B10, B12, C7, C15, D8, D12, D14, D16, E7, E11, E13,
E15, F3, F5, G16, G18, H5, J16, K3, K5, L16, L18, M3, N5, N16, P3,
R16, R18, S4, S15, T6, T8, T12, T14, U10, W7

External Signals and Buses
Vdd

ES6, E10, F18, G3, H3, H18, J3, J18, K18, L3, M18, N3, N18, P5, P18, R3,
S5, 518, T16, U7, U9, U11, U13, U15, T15

Clock Vdd

S

Internal Logic GND

B4, Bs, C5, Cs, C8, C9, C10, C11, C12, C13, C14, C16, C17, D7, D10,
D11, D13, D15, E5, E8, E12, E14, E16, E17, E18, F17, G4, H17, J4, K17,
L4, M5, M16, M17, N4, N17, P17, R4, S§7, S9, S13, $17, T5, U8, U12

External Signals and Buses
GND

D9, E9, F16, G5, G17, H4, H18, J5, J17, K4, K16, L5, L17, M4, P4, P16,
R5, R17, S6, S8, S12, S14, 516, T7, T9, T10, T13

Clock GND S10

CLK Ti1

A31-0 F2,G2,H2,C1,D1,E1,F1,G1,H1,J2,J1,K2,K1,L2,L1,M2,M1,N1,N2,P1,P2,

R1,R2,51,52,T1,T2,U1,V1,S3,T3,U2

S V4 %

TSIZ1-0 C2,81 A

RW E2

TC3-0 B3,B2,A2,F4 Q

K C3 & ?

WT E4 -l

UPAT-0 D3,E3

T D4

MC V3

NV Ud4

GBL

TBST

CLINE 4" WC4

PSTAT2-0 A15,B15,A16

D63-0 C19,D017,019,D18,A20,B20,C20,D20,E19,E20,F19,F20,G19,G20,H19,H2
0,J19,J20,K19,K20,119,L20,M19,M20,N19,N20,P20,P19,R20,520,519,R
19,T20,T19,U20,T18,V20,U19,U18,T17,U17,V19,W20,V18,V17,U16,V16,
W19,W18 W17, W16,V15 W15 U14,V14 W14,V13 W13 VI12,W12 W11 V1
1,W10,V10

BP7-0 B16,A17,B17,A18,A19,818,C18,B19

TA us

TEA w3

TRTRY W4

BTA W5

SR us

SSTAT1-0 V2,T4

ARTRY w2

SHD V5

AACK V6
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Table 6. MC88110 Signals and Pin Locations (concluded)

Signal Pin Location
BG V7
BR ws
ABB U3
DBG W6
DBB V9
DBUG A3
BPE W9
NMI A5
INT A8
RST Ad
TDI A13
T™S A1
TRET A10
TCK A12
TDO A9 [N
RES2 B14
RES1 Al4
RSVD D5
CKMON V8
NC B7,89,B11,8
v
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NOTES:

MC88110 Mechanical Drawing

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

2.

Controlling dimension: Inch

A
- »
[=A-]
) A
a
aa
I
PIN A1 INDICATOR
: Y
D 229 PL >l
|28 [N TOREEQ)|
2.25 (010)@
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Dim Millimeters Inches

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 B8SC
L 3.81 43 0.150 0.170
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