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APPARATUS FOR CONNECTING COMPUTER DEVICES

COPYRIGHT NOTICE

A portion of the disclosure of this patent document

5 contains material which is subject to copyright protection. The

copyright owner has no objection to the facsimile reproduction

by anyone of the patent document or the patent, disclosure, as

it appears in the Patent and Trademark Office patent file or

records, but otherwise reserves all copyright rights
10 whatsoever.

BACKGROUND OF THE INVENTION
1. Field of the Invention.

This invention relates to an apparatus for connecting
computer devices and, more specifically, where the apparatus
15 comprises a first connector, a cable assembly, a converter
adapter and a second connector.

2. Description of Related Art. _

Figure 1 is a schematic illustration of a host or
local mainframe computer or mainframe 2 connected to a first
20 remote peripheral device or peripheral 4 which in turn is
connected to a second remote peripheral device or peripheral 6
in a typical conventional manner. A pair of conventional bus
and tag electrical assemblies 8 and 10, respectively,
interconnect one channel between the mainframe 2 and the first
25 peripheral 4. Similarly, a pair of conventional bus and tag
" electrical assemblies 8 and 10, respectively, interconnect one
channel between the first peripheral 4 and the second
peripheral 6. The bus and tag electrical assemblies 8 and 10
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include a plurality of bus and tag lines. The bus lines are
used to transmit information including data, 1I/O-device
address, commands, and control information. The tag lines are

used for interlocking and controlling information on the bus
lines and for special sequences. For a more detailed

‘description of the bus and tag lines and their uses see

Publication GA22-6974-09 entitled International Business
Machines (IBM) System/360 and System/370 I/0 Interface Channel
to Control Unit Original Equipment Manufacturers’ Information.
Additional peripherals can be connected in series to the second
peripheral 6 in a similar manner.

The mainframe 2 represents an IBM 360, 370, 43XX,
30XX, or ES/9000 mainframe computer, or a plug compatible
mainframe. The peripherals 4,6 are plug compatible with the
mainframe 2 and can be disk drives, tape drives, servers,
printers or the like. The mainframe 2 and peripherals 4,6 have
internal bus and tag serpent connectors 12-19, respectively,
which mate with corresponding bus and tag serpent connectors
22-29, respectively, on ends of the electrical assemblies 8,10.
The internal bus and tag serpent connectors 12-19 may be
adapters which convert a first or external wiring/terminal
connection scheme, grid or geometry to a second or internal
wiring/terminal scheme, grid or geometry. For instance, the
adapters 12-19 may convert from a spacing of 0.250 inches
between centers of adjacent ones of a first or external
plurality of rows and columns of terminals to a séacing of
0.125 inches between centers of adjacent ones of a second or
internal plurality of rows and columns of terminals. The first
or external terminals have serpent contacts for mating with
serpent contacts in the bus and :ag serpent connectors 22-29 on
the electrical assemblies 8,10. The serpenf contacts are
hermaphroditic or gender neutral as defined in Federal
Information Processing standards (FIPS) publication 60-2
published July 29, 1983 entitled I/0 Channel Interface. The
serpent adapters are also defined in IBM Publication GA22-6974-
09 previously mentioned. The adapters 12-19 may be as
disclosed in U.S. Patent 4,585,284.
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_Conventional bus and tag serpent connectors 22-29 on
he electrical assemblies 8,10 do not convert the
wiring/terminal connection schenme, grid or geometry.
Conventional bus and tag serpent connectors 22-29 comprise a
plurality of rows and columns of terminals. One end of the
terminals have serpent contacts spaced 0.250 inches apart
center to center for mating with the serpent contacts in the
bus and tag serpent adapters 12-19 on the mainframe 2 or
peripheral 4,6. The other end of the terminals in the
conventional bus and tag serpent connectors 22-29 are also
spaced 0.250 inches apart center to center and are soldered to
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- ends of wires terminating from an "elephant" cable 20 having

about a 0.8-1 inch diameter and containing a plurality of about
20 coaxial cables. One such elephant cable 20 is needed to
transmit data between the mainframe 2 and peripheral 4, or one
peripheral 4 and another peripheral 6, and is included in the
bus cable assembly 8. Another such elephant cable 20 is needed
to transmit control signals instructin§ how to handle the data
and is included in the tag cable assembly 10. The elephant
cables 20 are very heavy, bulky and limited in permissible
length. Conventional bus and tag cable assemblies 8,10 allow
only an attachment cable distance of up to 400 feet from the
mainframe 2 to the last peripheral on the channel.

To accommodate the heavy and bulky elephant cables 20,
computer rooms are specifically built with raised computer room
flooring to run and store the cables 20 beneath the raised
flooring. This hides the cables, but makes relocating the
computers 2 and peripherals 4,6 very difficult without cutting
and abandoning the initial cables 20.

SUMMARY OF THE INVENTION
The present invention is related to an apparatus for
use in connecting a first computer device and a second computer
device through a dual line cable assembly, the first and second
computer devices having first and second electrical interfaces
having a plurality of rows and columns of bus and tag inputs
and outputs, comprising:
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-a first bus and tag sub-assembly including:

a first connector for mating with the first
interface in the first device,

a first multi-line cable assembly having a first
end and a second end, the first end connected to the first
connector assembly,

a first converter adapter connected to the multi-
line cable assembly second end, .

a second connector connected to the converter
adapter, the second connector assembly for mating with the
second interface in the first device, and

the first converter adapter including integrated
circuit means for (1) multiplexing and then serializing
parallel bus and tag information received from the first and
second interfaces in the first device and sending such
multiplexed serial information over a first line of the dual
line cable assembly to the second computer device and (2)
deserializing and then demultiplexing serial bus and tag
information received through a second line of the dual line
cable assembly and sending such parallel and demultiplexed
information to the first and second interfaces of the first
device.

The invention is further directed to an apparatus for
use in connecting a first computer device and a second computer
device through a dual line cable assembly, the first and second
computer devices having first and second electrical interfaces
having a plurality of rows and columns of bus and tag inputs
and outputs, comprising:

a first connector for connecting to the second
interface in the first device;

a converter adapter adjacent and connected to the
first connector, the converter adapter comprising:

a printed circuit board with conductive paths;

one or more second connector connected to some
of the conductive paths and for receiving signals from the
first interface in the first device;
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- one or more third connector connecting the first
connector and some of the conductive paths;
one or more fourth connector for connecting some
of the conductive paths to one Oor more power sources;

] a receiver connector connected to some of the
conductive paths and for connecting to a connector on one end
of the dual line cable assembly to receive signals over one of
the lines in the dual line cable assembly; and

. a transmitter connector connected to some of the
10 conductive paths and for connecting to the connector on the end
of the cable assembly to send signals over the other one of the
lines in the dual line cable assembly;
terminator networks connected by some of the
paths to the second and third connectors;
15 line drivers/receivers connected by some of the

. paths to the terminator networks;

integrated circuit means connected to the line
drivers/ receivers and for (1) multiplexing and then
serializing parallel bus and tag information received from the
20 first and second interfaces in the first device and sending
such multiplexed serial information over a first line of the
dual 1line cable assembly and (2) deserializing and then
demultiplexing serial bus and tag information received through
a second line of the dual line cable assembly from the second
25 computer device and sending such parallel and demultiplexed
information to the first and second interfaces of the first

device, wherein the integrated circuit means comprises:
an erasable programmable logic device, a
nonerasable programmable logic device, or a custom design
30 programmable logic device, the device connected by some of the

paths to the line drivers/receivers;
a transmitter section including;

a serializer for receiving a plurality
of parallel multiplexed signals from the programmable device
35 over conductive paths, encoding the signals, serializing the
signals, converting the signals to emitter coupled logic (ECL)
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jevels and shifting the converted signals out on a conductive
path; and

an ECL to current translator connected
by paths to the serializer and the transmitter connector; and

a receiver section including a
deserializer for receiving serialized signals and continuocusly
deserializing, decoding and latching parallel ‘data through
parallel conductive paths to the programmable device.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention can be more fully understood from the
following detailed description thereof in connection with
accompanying drawings described as follows.

Figure 1 is a schematic illustration of a mainframe
and a pair of peripherals interconnected by conventional
electrical assemblies. _ :

Figure 2 is a block diagram illustrating a first
embodiment of an apparatus for connecting one computer device
to another computer device in accordance with the present
invention.

Figure 3 a perspective view of a bus and tag
subassembly including a first connector, a cable assembly, 2
converter assembly and a second -connector in accordance with
the present invention.

Figure 4 is a perspective view of the first connector
in accordance with the present invention with'parts exploded
from one another. _

Figure 5 is a perspective view of the second connector
in accordance with the present invention with parts exploded
from one another.

Figure 6 is a perspective view of a housing for the
converter adapter in accordance with the present invention.

Figure 7 is a perspective view of a first side of the
converter adapter with its housing removed in accordance with
the present invention with parts exploded from one another.
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.Figure 8 is a perspective view of a second side of the
converter adapter with its housing removed in accordance with
the present invention with parts exploded from one another.

Figure 9 is a block diagram of a converter circuit in
the converter adapter in accordance with the present invention.

Figures 10-12 are block diagrams illustrating second,
third and fourth embodiments of apparatus for connecting one
computer device to another computer device in accordance with
the present invention. :

DESCR

P )F THE PREFERRED DIMEN"
Throughout the following detailed description, similar
reference characters refer to similar elements in all figures
of the drawings. '
Referring to Figure 2, there is depicted a block
diagram illustrating an apparatus 100 for connecting computer
devices 2,4 in accordance with the present invention. Either
one of the computer devices can be a mainframe, a peripheral,
a disk drive, a tape drive, a server, a printer, a channel
switch, a fiber optic or electrical cable channel extender, or
the like. The apparatus 100 comprises a first, host or local
bus and tag sub-assembly 102 and a second or remote bus and tag
subassembly 104 joined by a dual line cable assembly 106. The
bus and tag sub-assemblies 102,104 can be electro-optic or just
electronic. If the bus and tag sub-assemblies 102,104 are
electro-optic, the cable assembly 106 is a fiber optic cable
including two fiber optic lines, such as a duplex fiber optic
cable assembly. If the bus and tag subassemblies 102,104 are
just electronic, the cable assembly 106 is an electrical cable
assembly including two lines, such as an electrical coaxial
cable or twisted wire pair assembly. Power sources 108 connect

with, in order to provide power to, the sub-assemblies 102 and
104.

EMBO]

Referring to Figures 2 and 3, each one of the bus and
tag sub-assemblies 102,104 comprises a first connector 110,111,
a multi-line electrical cable assembly 112 connected at a first
end to the first connector 110,111, a converter adapter 114,115
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connected to a second end of the cable assembly 112 and a
gsecond connector 116,117 connected to the converter adapter
114,115. The first and second connectors 110,116 in the first
or host bus and tag sub-assembly 102 are adapted to connect to
the connectors or adapters 12 and 14 in the first computer
device or mainframe 2. The first and second connectors 111,117
in the second or remote bus and tag sub-assembly 104 connect to
the connectors or adapters 12 and 14 in the second computer
device or peripheral 4. The converter adapters 114,115 are
adapted to connect to power sources 108. More specifically,
power for active electronics in the converter adapters 114,115
can be supplied externally through power connectors on the
converter adapters 114,115 to external power supplies 108 or
through unused terminals within the one of the connectors
110,111 or 116,117 to power supplies within the computer device
2,4.

Referring to Figure 4, each one of the first
connectors 110,111 is preferably an adipter which converts a
first or external wiring/terminal connection scheme, grid or
geometry to a second or internal wiring/terminal scheme, griad
or geometry. Each adapter 110,111 preferably has a first
plurality of terminals 120 having first serpent contacts or end
portions 122 and second solder tail or press fit shaped
contacts or end portions 124. The first terminals 120 are
preferably arranged in a first grid pattern comprising two
groups, each with two rows and twelve columns. Each
input/output connector assembly 110,111 preferably further
comprises a second plurality of pin shaped terminals 126 having
first contacts or end portions and second contacts or end
portions. The second terminals 126 are preferably arranged in
a second grid pattern comprising one group of two rows and
twenty-five columns. Two of the second terminals 126 can be
connected to ground. The first terminals 120 are preferably
spaced 0.125 inches apart from center to center of adjacent
terminals in the columns and 0.250 inches apart from center to
center of terminals in different rows. The second terminals
126 are preferably spaced 0.100 inches apart from center to
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center Of adjacent terminals in the columns and 0.100 inches
apart from center to center of terminals in 0.100 inches apart
from center to center of terminals in different rows. The
input/output adapter assembly 100,111 preferably further
comprises means 128 for electrically interconnecting the second
contacts of the first and second terminals 120,126.
Preferably, the interconnecting means 128 is a printed circuit
board or the like. The interconnecting means 128 can be
different for each one of the adapters 110 and 111.
Preferably, they are different in that the conductive paths in
the circuit boards are arranged to interconnect the first and
second terminals 120,126 in the adapters 110 and 111 as
required in IBM Publication GA22~-6974-09. Each adapter 110,111
preferably further includes an insulative shroud or header 130
15 for receiving the second plurality of terminals 126 and mating
with the cable assembly 112. The header 130 can be a quick
eject header commercially available under part no. €5863 from
E. I. du Pont de Nemours and Company, hereafter "Du Pont", with
offices at Wilmington, Delaware. Each adapter 110,111 further
20 includes an insulative housing 132. Preferably, the housing 132
includes a first housing part 134 with passages 136 for
receiving the first plurality of terminals 120 for mating with
the connector 12,14 in the first computer device 2 or the
second computer device 4, respectively. Preferably, the
25 housing 132 includes a second housing part 138 attached to the
printed circuit board 128 and the first housing part 134 with
fasteners 140, such as screws. The second housing part 138 has
a slot 142 through which the shroud 130 extends for mating with
a connector 144 terminating one end of the cable assembly 112.
30 A jack screw assembly 146 can extend through the adapter
110,111 for use in securing the adapter 110,111 to the
mainframe 2 or peripheral 4. Preferred adapters for use as the
adapters 110 and 111 in the present invention are described in
U.S. Patent 4,585,284 and are commercially available.under part

35 nos. 69477-006 and 69477-005 from Du Pont.
Referring to Figures 3 and 7, preferably, the
multiline cable assembly 112 comprises a generally flat and
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flexible- electrical transmission 1line cable 148 with a
plurality of insulated conductors terminated by connectors 144
on each end of the cable 148. The connectors 144 are
preferably receptacles. A suitable cable assembly that can be
used as the cable assembly 112 is commercially available under
part no. 92642-001 from Du Pont.

Referring to Figure 5, éach one of the first
connectors 116,117 is also preferably an adapter which converts
an external wiring/terminal connection scheme, grid or geometry
to an internal wiring/terminal scheme, grid or geometry. Each
adapter 116,117 preferably has a first plurality of terminals
150 having first serpent contacts or end portions 152 and
second solder tail or press fit shaped contacts or end portions
154. The first terminals 150 are preferably arranged in a grid
pattern comprising two groups, each with two rows and twelve
columns. BEach input/output connector assembly 116,117
preferably further comprises a second plurality of pin shaped
terminals 156 having first contacts or end portions and second
contacts or end portions. The second terminals 156 are
preferably arranged in a second grid pattern comprising twe
groups of two rows and thirteen columns. Each of the two group
of the second terminals 156 preferably are stacked in an
insulative support 157. The first terminals 150 are preferably
spaced 0.125 inches apart from center to center of adjacent
terminals in the columns and 0.250 inches apart from center to
center of terminals in different rows. The second terminals
156 are preferably spaced 0.100 inches apart from center to
center of adjacent terminals in the columns and 0.100 inches
apart from center to center of terminals in different rows.
The input/output adapter assembly 116,116 preferably further
comprises means 158 for electrically interconnecting the second
contacts of the first and second terminals 150,156. Preferably,
the interconnecting means 158 is a printed circuit board or the
like. The interconnecting means 158 can be different for each
one of the adapters 116 and 117. Preferably, they are different
in that the conductive paths in the circuit boards are arranged
to interconnect the first and second terminals 150,156 in the

- 10‘- -
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09. Each adapter 116,117 further includes an insulative
housing 162. The housing 162 includes passages 166 for
receiving the first plurality of terminals 150 for mating with
5 the connector 12,14 in the first device 2 or second device 4,
respectively. Preferred adapters for use as the adapters 116
and 117 in the present invention are described in U.S. Patent
4,585,284. Preferred adapters 116 and 117 are parts of
assemblies commercially available under part nos. 92643-001
10 (dark) and 92644-001 (light) from Du Pont.

Figure 6 is a perspective view of a housing 500 for
the converter adapter 114,115. The housing 500 has a main
rectangularly shaped frame 502 with a first top wall 504, a
second bottom wall 506, a third side wall 508, a fourth side

15 wall 510 and a fifth end will 512. The side walls are parallel
~ and spaced from one another and have internal 1longitudinal
rails or ridges 514 defining grooves 516 between a pair of the
rails or ridges 514. Edges of circuit board 190 slide in the
grooves 516 such that the adjacent rails or ridges 514 hold the

20 circuit board 190 in place in the housing 500. The housing 500
includes a cover 518 with ribs 520 that slide in grooves 516
defined by a pair of the rails or ridges 514. The cover 518
also has projections 522 that snap over an edge of the end side
512 of the frame 502 to secure the cover 518 on the frame 502.

25 The housing 500 can be made of a conductive material (e.q.,
aluminum) or an insulative material (e.g., plastic). If the
housing is made of plastic, it can be coated with a metallized

or conductive layer. Alternatively, a conductive or metallized
sheet can be slid in grooves 515 adjacent the top wall 504

30 and/or the bottom wall 506 to enhance electrical performance.
After the printed circuit board 190 is inserted in the housing
500, the housing 500 is secured to the second connector printed
circuit board 158 and the second connector housing 162, such
as, by screws 524. A jack screw assembly 526 (such as the

35 assembly commercially available from Du Pont under part number
92645-001) can extend through the housing 500 and the adapter
116,117 for use in securing the converter adapter 114 combined
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vith the -adapter 116,117 to the mainframe 2 or peripheral 4.
The connector 116,117 connected to the converter adapter
114,115 can be contained within a box approximately 1 inch
(2.54 centimeters) by 4 inches (10.16 centimeters) by 4.5
inches (11.43 centimeters).

Figure 7 is a perspective view of a first side of the
converter adapter 114,115 with the housing 500 removed with
parts exploded from one another. Figure 8 is a perspective
view of a second side of the converter adapter 114,115 with the
housing 500 removed with parts exploded from one another. The
converter adapter 114,115 comprises a circuit board 190 with
conductive traces, paths or lines, a plurality of connectors
216, 222, 238, 240, 300, 302, and 304 @electrically
interconnecting the traces with parts off the board 190, and
other components electrically connected to the traces. The
connector 304 is for mating with the connector 144 on one end
of the cable assembly 112. The connector 304 can be a right
angle sea horse or quick eject header, such as commercially
available under part number 78278 from Du Pont. The pair of
connectors 300 and 302 are for receiving the two groups of the
second terminals 156. The connectors 300 and 302 can be surface
mount horizontal card connectors, - such as commercially
available under part number 67848-013 from Du Pont. One or
more connector 238,240 is for connection to one or redundant
power sources 108. The connectors 238 and 240 can be 1 by 3
right angle friction latch headers, such as commercially
available under part number 78208-013 from Du Pont. The
receiver connector 222 is for connecting to a connector on one
end of the cable assembly 106 to receive signals over one of
the fiber optic or electrical lines in the cable assembly 106.
The transmitter connector 216 is for connecting to the
connector on the end of the cable assembly 106 to send signals
over the other one of the fiber optic or electrical lines in
the cable assembly 106. If the converter adapter 114,115 is an
electro-optic adapter, then the transmitter connector 216 can
be a light emitting diode (LED) device commercially available
under part number HFBR 1414T and the receiver connector 222 can

- 12 .--
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be a positive intrinsic negative (PIN) photodetector and
amplifier assembly under part number HFBR 2416TC, both from
Hewlett Packard with offices in San Jose, California.

Pigure 9 is an architectural or structural block
diagram of the converter adapter 114,115 schematically showing
the connectors 216, 222, 238, 240, 300, 302, and 304, and other
components in the converter adapter 114,115. Bus IN lines and
Bus OUT 1lines pass through the connector 304 and board
conductive traces to terminator networks 200 comprising
resistor circuits which terminate the 1lines to their
characteristic impedance. Similarly, tag IN lines and tag OUT
lines pass through the connectors 300,302 and board traces to
terminator networks 204 comprising resistor circuits which
similarly terminate the lines. Resistor circuits commercially
available under part no. 628A470G from Beckman Co. with offices
in PFullerton, California, can be used for the terminator
networks 200,204.

The terminator networks 200,204 are connected by board
traces to line drivers/receivers 202,206 which receive and
convert (1) IBM Original Equipment Manufacturers-Information
(OEMI) compatible voltage levels to transistor to transistor
levels (TTL) compatible voltage levels from left to right in
Figure 9 or (2) from TTL compatible voltage levels to IBM OEMI
compatible voltage levels from right to left in Figure 9.
Suitable drivers/receivers that can be used for
drivers/receivers 202,206 are commercially available under part
no. SN751730D from Texas Instruments with office in Dallas,
Texas.

A relay 208 is provided to terminate or propagate a
SELECT~OUT transmission tag line in the converter adapter 114.
If the converter adapter 114 is powered up by a power source
108 and connected to the adapter 115 through the cable assembly
106, the relay 208 terminates the SELECT-OUT transmission tag
line. If the converter adapter 114 is not powered up by power
source 108 and/or if connection is not established with the
adapter 115, the relay 208 propagates the SELECT-OUT
transmission tag line to the SELECT-IN transmission tag line.
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rhe converter adapter 115 does not contain a corresponding
relay 208.

The drivers/receivers 202,206 are connected by board
traces to means 210 for multiplexing signals received from the
receivers 202,206 and demultiplexing signals sent to the
drivers 202,206. The multiplexing and demultiplexing means 210
combines Bus signals and Tag signals onto a bus 231 having a
plurality of 1lines (e.g., 10). The multiplexing and
demultiplexing means 210 also separates Bus signals and Tag
10 signals from a bus 219 having a plurality of lines (e.g., 10).

This multiplexing synchronizes the Bus and Tag signals. through

a master clock generated by an onboard oscillator. Strobe and

acknowledge signalling provides this synchronization by

registering the 10 bit bus into an input latch. The data in
15 the input latch is then passed over bus 211.

The multiplexing and demultiplexing means 210 further
includes means for emulating TAG signals to reduce system and
cable induced delays. The multiplexihg and demultiplexing
means 210 can be a programmed erasable programmable logic

20 device (EPLD), such as the EPLD commercially available under
part no. EPM5130-WC~-1 from Altera Corp. with offices in San
Jose, California. The EPLD can be programmed accordingly to
follow the protocols defined by 'IBM Publication GA22-6974-09
with the following exceptions. The converter adapter 114 does

25 not propagate reserved lines or special-use lines, except the
J0o9 signal line, to the converter adapter 115. When the
channel raises ’service out’ (’data out’) during dc-interlocked
data transfer, the adapter 114 drops ’service in’ (’data in’).
This may occur before the control unit has recognized the rise

30 of ’service out’ (’data out’). After the control unit
recognizes the rise of ’service out’ (‘data out’), it drops
’‘gervice in’ (’data in’) and the adapter 115 drops ’‘service
out’ (’data out’). This may occur before the channel has
recognized the fall of ’service in’ (’data in’). - When the

35 adapter 115 recognizes the rise of ‘operational in’ during
initial selection for DASh, it drops ’‘address out’. When the
adapter 115 recognizes the fall of ’‘status in’ during initial

- 14“-
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from a previous command, it drops ’‘service out’. This may
occur before the channel has recognized the fall of ’status
in.

5 Two report files generated by a Max+Plus II Compiler

for an EPM5130WC-1 chip from Altera Corp. are included in
Appendices A and B to this specification and appear immediately
before the claims. The report files in Appendices A and B show
how embodiments of the EPLD 210 in each one of the adapters 114
10 and 115, respectively, can be implemented. These report files
are sufficient information for one of ordinary skill in the art
to reproduce the designs of these embodiments.
Alternatively, the multiplexing and demultiplexing
means 210 can include a nonerasable programmable logic device
15 (PLD) or a custom design programmable logic device, such as an
application specific Integrated circuit (ASIC). If an ASIC is
used, it can be designed to perform other functions than those
included in the EPLD. For instance, such other functions can
include the functions performed by any or all other components
20 on the print circuit board 190. Such alternatives are
equivalent to the embodiments disclosed in more detail using
the EPLD. The structure for performing-the functions performed
by any or all components on the print circuit board 190 can be
referred to as integrated circuit means.
25 The integrated circuit means can include a transmitter
section 213 and a receiver section 217.
The bus 211 of parallel traces connects the programmed
EPLD 210 to a serializer 212 within the transmitter section
213. The serializer 212 converts parallel data to serial data.
30 More specifically, the serializer 212 receives a plurality of
parallel multiplexed signals from the 10-bit bus 211 and sends
it to an encoder latch to convert the 10-bit bus to a 12-bit
encoded word. this encoding is used to maximize bit boundary
transitions to help balance the data pattern and aid in the
35 timing recovery on the receiving side. The 12-bit word is then
fed to a shift register where the contents are serially shifted
out in a single stream on one line. The serializer 212 can be
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a transparent synchronous transmitter-receiver interface (TAXI)
commercially available under part no. AM-7968 from Advanced
Micro Devices with offices in Sunnyvale, California. A quartz
crystal oscillator and clock generator 236 can provide a fixed
clock frequency to the serializer 212. In summary, the
serializer 212 encodes the data, serializes it, converts the
data to enitter‘coupled logic (ECL) levels (which are voltage
signals), and shifts the data out over balanced lines. This
data is fed to an ECL to current translator 214 which feeds
current pulses to the transmitter connector 216 which can
contain a 1light emitting diode device. The transmitter
connector 216 connects to the connector on the end of the cable
assembly 106 to send optical data pulses over one 107 of the
fiber optic lines in the cable assembly 106. Alternatively,
current data pulses from the ECL to current translator 214 are
fed through an electrical transmitter connector and an
electrical line of the electrical cable assembly 106.

Signals or data pulses are transmitted over line 109
of the cable assembly 106 and received by the receiver section
217. If the cable assembly 106 is fiber optic, the receiver
section 217 includes the receiver connector 222 which can be a
photodiode and preamplifier which converts groups of photons or
optical 1light pulses to an analog voltage output. The
photodiode and preamplifier 222 can be a positive intrinsic
negative (PIN) photodiode and preamplifier, such as,
commercially available under part no. HFBR2614TC from Hewlett
Packard. The output from the photodiode and preamplifier 222
is fed into a data quantizer 220 which amplifies and converts
the voltage signals to a constant level output that is ECL
compatible. The data quantizer 220 also provides a status
indication or a loss of signal to the EPLD 210 indicating
whether there is a connection at the distal end of the cable
assembly 106. The data quantizer 220 can be part no. NES224
commercially available from Signetics with offices in
Sunnyvale, California. The output of the data quantizer 220 is
fed into a deserializer 218 which receives and the serialized
ECL levels and continuously deserializes, decodes and latches
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parallel data through the 10 bit parallel bus 219 to the EPLD
210. The deserializer 218 can be part no. AM7969 commercially
available from Advanced Micro Devices.

One or more voltage regulator 224,226,228,230,232 can
be connected to provide a constant voltage supply to the line
drivers/receivers 202,206, the EPLD 210, the serializer 212 and
the deserializer 218. The voltage regulators can be connected
to a power input circuit 234 which can be "OR" connected to
. redundant power supplies 108. Thus, if the primary power

10 supply 108 fails, power is automatically supplied from a second
power supply 108.

Thus, data inputted to the bus and tag sub-assembly
102 from the bus and tag interfaces 12 and 13 is transmitted
over the dual line cable assembly 106 and the bus and tag sub-

15 assembly 104 and appears at the receiving device interfaces 12
and 14 exactly duplicated, only delayed in the time domain by
the serialization and deserialization function and the
propagation delay of the pulses in the lines which is length
dependent (approximately 5 microseconds for each kilometer of

20 optical fiber). |

Figures 10~12 are block diagrams illustrating second,
third and fourth embodiments of apparatus 100A, 100B and 100C
for connecting one computer device 2 to another computer device
4 in accordance with the present invention. Figure 10

25 illustrates the apparatus 100A similar to the apparatus 100
illustrated in Figure 2, except the converter adapters 114A,
115A are connected directly to the connectors 110A, 111A
connected to bus interfaces 12, rather than to the connectors
116A, 117A connected to the tag interfaces 14.

30 Figure 11 illustrates an apparatus 100B similar to the
apparatus 100 illustrated in Figure 2, except the functions
performed by the converter adapters 114 and 115 in Figure 2 are
now performed by converter adapters 114B, 114B’, 115B and 115B°
which are connected directly to the connectors 110B, -116B, 111B

35 and 117B, respectively. One of the cable assemblies 112
interconnects adapters 114B and 114B’. Another one of the cable
assemblies 112 interconnects adapters 115B and 115B’. Each
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pair of _the converter adapters 114B,114B‘ and 115B,115B’
include integrated circuit means similar to the one previously
described in detail in relation to the embodiment illustrated
in Figure 9, but with parts located in two housings rather than
S one. In the embodiment depicted in Figure 11, the integrated
circuit means in converter adapters 114B,114B’ is for (1)
multiplexing and then serializing "parallel bus and tag
 information received from the first and second interfaces 12,14
in the first device 2 and sending such multiplexed serial
10 information over a first line of the dual line cable assembly
106 to the second computer device 4 and (2) deserializing and
then demultiplexing serial bus and tag information received
through a second line of the dual line cable assembly 106 and
sending such parallel and demultiplexed information to the
15 first and second interfaces 12,14 of the first device 2. 1In
other words, the result achieved by converter adapter 114 in
Figure 2 is achieved by converter adapters 114B and 114B’ in
Figure 11. Similarly, the result achieved by converter adapter
115 in Figure 2 is achieved by converter adapters 115B and

20 115B’ in Figure 11.

Figure 12 illustrates the apparatus 100C similar to
the apparatus 100 illustrated in Figure 2, except a converter
adapter 114C,114C’,115C,115C’ is-attached to each of the four
connectors 110C,114C,111C,117C connected to the interfaces

25 12,14 of the devices 2,4. This is like the 3pparatus 100B in
Figure 11 in that each pair of the converter adapters
114C,114C’ and 115C,115C’ include integrated circuit means
similar to the one previously described in detail in relation
to the embodiment illustrated in Fiqui'e 9, but with parts

30 located in two housings rather than one. Further, a dual line
cable assembly 106 interconnects both bus converter adapters
114C,115C and a dual line cable assembly 106 interconnects both
tag converter adapters 114C’,115C’., In the embodiment depicted
in Figure 12, the integrated circuit means in. converter

35 adapters 114C,114C’ is for (1) multiplexing and then
serializing parallel bus and tag information received from the
first and second interfaces 12,14 in the first device 2 and
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sending such multiplexed serial information over lines of the
dual line cable assemblies 106 to the second computer device 4
and (2) deserializing and then demultiplexing serial bus and
tag information received through other lines of the dual line
5 cable assemblies 106 and sending such parallel and
demultiplexed information to the first and second interfaces
12,14 of the first device 2. In other words,” the result
achieved by converter adapter 114 in Figure 2 is achieved by
converter adapters 114C and 114C’ in Pigure 12. Similarly, the

10 result achieved by converter adapter 115 in Pigure 2 is
achieved by converter adapters 115C and 115C’ in Figure 12.

Each one of apparatuses 100A, 100B and 100C are
defined as equivalent in function and structure to, and obtain
the same result as, the apparatus 100.

15 The apparatus 100,100A,1008,100C of the present
invention can also interconnect daisy-chained peripheral
control units on one mainframe multiplexer channel.

The apparatus of the present inﬁention'provides up to
4.5 million bytes per second of data throughput between the

20 mainframe and peripherals. It also allows distances up to
2,000 meters (6600 feet) between devices -~ mainframe to
peripheral, and/or peripheral to peripheral.

These features allow a user to replace bulky, limited
distance bus and tag cables with dual line fiber optic or

25 electrical cables in a structured wiring scheme. Data
transmission via fiber optic cables provides significant
advantages over data transmission via conventional copper
conductor (bus and tag) cables. There is less bulk and weight.
They eliminate the need for raised computer room flooring,

30 except potentialiy for cooling purposes. There is no
electromagnetic or radio frequency interference with signals
transmitted through fiber optic cables. There is greater data
integrity and security since fiber optic cables are not easily
tapped or monitored. Finally, the transmission distance is

35 greater - up to 6600 feet versus 400 feet for conventional bus
and tag cables. Those skilled in the art, having the benefit of
the teachings of the present invention as hereinabove set
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forth, can effect numerous modifications thereto. These
modifications are to be construed as being encompassed within
the scope of the present invention as set forth in the appended
claims.
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*#k%x% Project compiled without errors

Title:
Company:

LOCAL MINI-EXTENDER

FiberCom, Inc.

Designer: Richard LaBarbera

Rev: A

Date: 3:

35p 5-28-1992

** DEVICE SUMMARY *#

PCTUS 93/06908

RO/US 10NOV 1993

/roject Information f:\max2wvork\mini\mini_loc\mini_loc.rpt
max+plus II Compiler Report File

Chip/ Input Output Bidir Shareable
POF Device Pins Pins Pins MCs EXPs § Utilized
MINI EPM5130WC~1 36 35 0 122 45 95 %
% PIN/MC/CHIP ASSIGNMENTS *%*
Actual .
User Assignments
Assignments (if different) Node Name
MINIE@8S ACKNLDGE
MINI@99 ACTIVITY
MINI@? ADR_IN
MINI@21 ADR_OUT
MINI@40 BUS_INP
MINI@S50 BUS_INO
MINI@49 BUS_IN1
MINI@4S BUS_IN2
MINI@47 BUS_IN3
MINI@46 BUS_IN4
MINI@45 BUS_INS
MINI@42 BUS_IN6
MINI@41 BUS_IN7
MINI@29 BUS_OUTP
MINIE39 BUS_OUTO
MINI@36 BUS_OUT1
MINI@35 BUS_OUT2
MINI@34 BUS_OUT3
MINI@33 BUS_OUT4
MINI@32 BUS_OUTS
MINI@31 BUS_OUT6
MINIE30 BUS_OUT7
MINI@S1 -CLOCK
MINIE1S CMD_OUT
MINI@84 Coo
MINI@83 Col
MINI@3 DATA_IN
MINI@ll DATA_OUT
MINI g 1 DISC_IN e
MINI@97 DIVA B
MINIE73 DIO- — ~This Sheet Has Been R.
MINI@74 DIl

U
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MINI@81 DI8
MINI@s2 DI9
MINI@S54 DOO
MINI@S5 Do1
MINI@S56 Do2
MINI@S7? _ Do3
MINI@SS Do4
MINIES59 DOS
MINI@60 Doé
MINI@61 Do7
MINI@64 DO8
MINI@6S DO9
MINI@28 DRV_OE
MINIE70 DSTRB
MINI@100 FAULT
MINIE10 HOLD_OUT
MINI@S52 Los
MINI@98 MR
MINI@23 MRKO_IN
MINI@22 MRKO_OUT
MINIES oP_IN
MINI@9 OP_OUT
MINIE2 REQ_IN
MINI@27 RLY_DRV
MINI@6 SEL_IN
MINI@17 SEL_OUT
MINI@4 SER_IN
MINI@14 SER_OUT
e NTes STAT IN
MINI@S6 STROBE
MINI@20 SUPR_OUT
MINIE72 VLIN
MINI@96 WD_EN
This Sheet Has Been Replaced
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(1LE HIERARCHY ** T

X, cir_1:80*
y cir_l1:80 ,ds_det 1:47i

h;;bir 1:80;sl dmx:1:93|
lpx_cir_l1:80 ds dmx_1:77,
lrx_cir_1:80;ds dmx_1:78|

lpx cir 1:80!bt_dmx 1:80

lrx cir 1:80!bt_dmx 1:82I

rx cir_1:80 bt_dmx 1:76|

rx cir 1:80 bt dmx 1:75

rx cir 1:80;bt dmx 1:74{
|

rx cir 1:80 bt dmx 1:73

tx_cir 1:131

tx_cir_1l:131 bt_mx_lzssi
tx_cir_1:131/bt_mx 1:59;fclatch:51|
tx_cir_1:131 sup_nx_l:looi
tx_cir_1:131 sup_mx_1:100; fclatch:51|
tx_cir_l1:131;c_mx_1l:94
tx_cir_1:131 c_mx_1:94 fclatch:96|
tx_cir_1:131 ds_mx_1:89/
tx_cir_1:131is_mx_1:88
tx_cir_1:131!s_mx_1:88  fclatch:92|
tx_cir_1:131;d mx_1:85 -
tx_cir_1:131;d_mx 1:85;fclatch:93|
tx_cir_l:131jas_syn_l1:95]
tx_cir_1:131;bt_mx l:61
tx_cir_1:1311bt_mx_1:61;fclatch:51|
tx_cir_1:131 bt _mx_l:62
tx_cir_1:131]bt_mx_1:62;fclatch:51]
tx_cir_1:131 bt _ mx_1:65
tx_cir_1:131 bt _mx_l1:65;fclatch:51|
tx_cir_1:131,bt_mx_1:66
tx_cir_1:131,bt_mx_1:66

| fclatch:51|
ala_drv:lozi .
ala_drv:102 wd_cntr:123
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,eev¢ Logic £dr device 'MINI' compiled without errors

pevice: EPMS130WC-1
secucity: OFF

A R R R R R A
¢ .} E E L E E ¢
T b4 s s § 8 8 s X
F I v W E E ECLCE TN
AV - R R R R R 3
Uz A _VVVVYVYVYYVGEGGO0ODCGCCODOD
L T M _ EELCCEEEENNDBGOOI-I
T Y AR 3B ND CCDDDODDDEEOG 1 9 38
Z 100 99 98 97 96 9% 94 93 92 91 90 89 88 87 86 05 ¢ QI N2 4 !
DISC_IN | 1 80 | D17
REQ_IN | 2 79 | D16
DATA_IN | 3 78 | DIS
SER_IN | 4 77t OI4
STAT_IN | S ?6 | D13
SeL_In | & 7% | pIr2
ADR_IN | 7 74 | b1l
or_In 19 73 | D10
or our [ 9§ 72 | VLIN
HOLD_OUT [ 10 71 | GND
DATA_OUT | 13 70 | DSTRB
GHOD {12 €3 | vce
G0 } 13 63 | ver -
SZA_OUT | 14 §7 | GuD
CcMD_oUT [ 1S 66 | Gup
GND 116 EPHSIIONC-1 85 | DoO9
SEL_OUT |17 §4 | Dot
vee |18 €3 | GvO
vee 119 62 | GiD
SUPR_OUT | 20 81 { po7
ADR_OUT | 21 60 1 poS
MRXD_oUT | 22 59 | DOS
MRKO_IN {23 58 { DOd
RESZRVED | 24 57 | ol
RESERVED | 28 56 | DO2
RESERVED | 26 _ $5 | pol
RLY_DRV | 27 sS4 | DOC
DRV_OE | 28 §3 | RESZAVED
sus_oute | 29 $2 | L0
BUS_OUT? | 30 S1 | CLOCK
1 31 32 23 34 35 36 37 38 39 40 41 42 43 44 45 46 47 42 49 50 _i
S 8 B B 5 8 G G B B BB VY V B B B B B B
U U U UV UNDNUYUUUUCCUUU U U U
S $ $ S 8$ S DD S S § S CC S s s § s 5§
0O 0 00 0O 8 TT1I T ITITITT?T
U Uy uvuvuu U N N N N N N N K N
T TTTTT T P 7 6 $ 4 3 2 1 0
6 5 4 3 2 1 0
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Logic

Al
B:
C:
D:
E:
F:
G:
H:

Total
Total
Total
Total

Total
Total
Total
Total
Total

Array Block

MCl - MC1le6
MCl17 - MC32
MC33 -~ MC48
MC49 - MC64
MC65 - MC80
MC81 - MC96

MC97 - MCl1l2
MC113 - MCl28

/+ RESOURCE USAGE ##*

Macrocells

12/16 (75%)

14/16 (87%)

16/16 (100%)
16/16 (100%)
16/16 (100%)
16/16 (100%)
16/16 (100%)
16/16 (100%)

25

8/8(100%) 8/32(25%)
2/32(6%)
8/8(100%) 29/32(90%)

5/8(62%)

8/8 (100%)
7/8(87%)
8/8(100%)
6/8(75%)
5/8(62%)

dedicated input pins used:
I/0 pins used:

macrocells used:
shareable expanders used:

input pins required:

output pins required:
bidirectional pins required:
macrocells required:
shareable expanders in database:

Synthesized macrocells:

PCTAUS

93/06908
RO/US 10NOV1993

Shareable External
I/0 Pins Expanders Interconnect

0/32( 0%)
1/32( 3%)
0/32( 0%)
3/32( 9%)
2/32( 6%)

16/ 20
55/ 64
122/128
45/256

36
35
o
122
45

0/128

(
(
(
(

(

14/24 (58%)
9/24(37%)
18/24 (75%)
7/24(29%)
8/24(33%)
14/24 (58%)
17/24(70%)
10/24(41%)

80%)
85%)
95%)
17%)

0%)
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«¢ INPUTS %%
" Shareable
Expanders Fan-In
Pin MCell 1LAB Primitive Total Shared INP FBK Name
85 (101) (G) INPUT 0 0 0 0 ACKNLDGE
21 - - INPUT 0 0 0 0 ADR_OUT
29 (23) (B) INPUT 0 0 0 0 BUS_OUTP
39 (39) (©) INPUT 0 0 0 0 BUS_OUTO
36 (38) (C) INPUT 0 0 0 0 BUS_OUT1
35 (37) (C) INPUT 0 (1] 0 0 BUS_OUT2
34 (36) (C) INPUT 0 o 0 0 BUs_oOUT3
33 (35) (C) INPUT 0 0 0 0 BUS_OUT4
32 (34) (C) INPUT (4] 0 0 0 BUS_OUTS
31 (33) (C) INPUT 0 0 0 0 BUS_OUTe
30 (24) (B) INPUT 0 0 0 0 BUS_oUT?
51 (65) (E) INPUT 0 0 0 0 CILOCK
15 - - INPUT 0 0 0 0 CMD_OUT
11 - - INPUT 0 0 0 0 DATA_OUT
97 (117) (H) INPUT 0 0 0 0 DIV_A B
54 (68) (E) INPUT 0 0 0 0 DOO
58 (69) (E) INPUT 0 0 0 0 DOl
56 (70) (E) INPUT 0 0 0 0 DO2
57 (71) (E) INPUT 0 0 0 0 DO3 -
58 (72) (E) INPUT 0 0 0 0 DO4
59 - - INPUT 0 0 0 0 DO5S
60 - - INPUT 0 0 0 0 DO6
61 - - INPUT 0 0 o] 0 DO7
64 - - INPUT (4] 0 o 0 DO8
65 - - INPUT o} 0 0 0 DO9
70 - - INPUT 0 0 0 0 DSTRB
10 - - INPUT 0 (] 0 0 HOLD_OUT
52 (66) (E) INPUT 0 0 0 0 10Ss
98 (118) (H) INPUT o o 0 0 MR
22 - - INPUT 0 0 0 0 MRKO_OUT
9 - - INPUT 0 0 0 0 OP_OUT
17 - - INPUT 0 0 0 0 SEL_OUT
14 - - INPUT 0 (] 0 0 SER_OUT
20 - - INPUT 4] 0 0 0 SUPR_OQUT
72 - INPUT ¢} o 0 0  VLIN
96 (116) (H) INPUT 0 0 0 O WD_EN
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#% OUTPUTS ##

Shareable
Expanders Fan-In
Pin MCell 1AB Primitive Total Shared INP FBK Name
99 119 H OUTPUT 0 0 (4] 2 ACTIVITY
7 7 A DFF 0 0 4 0 ADR_IN
40 40 C DFF 0 0 1l 3 BUS_INP
50 56 D DFF 0 0 1 3 BUS_INO
49 55 D DFF 0 0 1 3 BUS_IN1
48 54 D DFF 0 0 l. 3 BUS_IN2
47 53 D DFF 0 0 1l 3 BUS_IN3
46 52 D DFF 0 0 1l 3 BUS_IN4
45 51 D DFF (e} 0 1l 3 BUS_IN5
42 50 D DFF 0 0 1l 3 BUS_INé6
41 49 D DFF 0 0 1 3 BUS_IN7
84 100 G OUTPUT 0 0 1l 0 coo
83 99 G oUTPUT 0 o 1 0 Cco1
3 3 A DFF 0 0 4 1 DATA_IN
1 1 A DFF 0 0 4 0 DISC_IN
73 81 F DFF 0 0 . 2 1l DI0o
74 82 F ouTPUT 0 o] 0 3 DIl
75 83 F ouTPUT (v} 0 ) 3 DIz
76 84 F ouTPUT (o] 0 0 3 DI3 -
77 8s F ouTPUT 0 0 0 3 D14
78 86 F OouUTPUT 0 0 0 3 DI15
79 87 F OUTPUT 0 0 0 3 DiIs
80 88 F ouTpUT 0 0 (o] 3 D17
81 97 G OUTPUT 4] 0 0 3 Dis
82 98 G QUTPUT 0 0 0 3 D19
28 22 B ouUTPUT (v} 0 1 0 DRV_OE
100 120 H ouUTPUT o 0 1 1 FAULT
23 17 B DFF 0 0 4 0 MRKO_IN
8 8 A DFF 0 0 4 0 OP_IN
2 2 A DFF 0 0 4 0 REQ_IN
27 21 B ouTPUT 0 0 1 0 RLY_ DRV
6 6 A MCELL 0 1] 0 2 SEL_IN
4 4 A DFF 0 0 4 1 SER_IN
5 5 A DFF 0 0 4 0 STAT_IN
86 102 G DFF 1 0 2 13 STROBE
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#* BURIED LOGIC #*
' Shareable
Expanders Fan-In
Pin MCell LAB Primitive Total Shared INP FBK Name
- 128 H DFF 0 0 2 1 [ala_drv:102|wd_cntr:123(:2
- 127 H DFF 0 0 2 2 |jala_drv:102|wd_cntr:123}:4
- 80 E DFF 0 0 2 18 |ala_drv:102|wd_cntr:123}:5
- 126 H DFF 0 0 2 3 |ala_drv:102|wd_cntr:123|:6
- 79 E DFF 0 0 2 4 |ala_drv:102|wd_cntr:123(:7
- 78 . E DFF 0 0 2 5 |ala drv:102|wd_cntr:123):8
- 77 E DFF 0 0 2 6 |jala_drv:102)wd_cntr:123|:9
- 76 E DFF 0 0 2 7 |ala_drv:102|wd _entr:123|:10
- 75 E DFF 0 0 2 8 |ala_drv:102|wd _cntr:123(:11
- 74 E DFF 0 0 2 9 |ala_drv:102|wd_entr:123):12
- 73 E DFF 0 0 2 10 |ala_drv:102jwd _cntr:123):13
(58) 72 E DFF 0 0 2 11 |ala_drv:102}jwd_entr:123}:14
(57) 71 E DFF 0 0 2 12 |ala_drv:102jwd_cntr:123|:15
(56) 70 E DFF 0 0 2 13 |ala_drv:102|wd_cntr:123):16
(55) 69 E DFF 0 0 2 14 Jala_drv:102|wd_cntr:123}:17
(54) 68 E  DFF 0 0 2 15 |ala_drv:102|wd cntr:123|:18
(52) 66 E DFF 0 0 2 16 |ala_drv:102|wd_cntr:123{:19
(51) €5 E DFF 0 0 2 17 |ala_drv:102jwd_cntr:123}:20
(53) 67 E DFF 1 0 4 19 jala_drv:102|WD_SEND
- 125 H DFF 1 1 1 7 |ala_drv:102):2
- 124 H DFF 1 1 2 5 |ala_drv:102{:3
- 123 H DFF 1 1 2 5 |ala_drv:102]:96
- 48 C DFF 0 0 3 2 |rx_cir_1:80|bt_dmx _1:73|:2
- 64 D DFF 0 0 3 2 jrx_cir_1:80|bt_dmx 1:74}:2
- 63 D DFF 0 0 3 2 |rx_cir_1:80|bt_dmx_1:75(:2
- 62 D DFF 0 0 3 2 (rx_cir_1:80|bt_dmx 1:76]|:2
- 61 D DFF 0 0 3 2 |Jrx_cir_1:80|bt_dmx 1:80):2
- 60 D DFF 0 0 3 2 |rx_cir_1:80|bt_dmx 1:82}:2
- 32 B DFF 1 0 1 4 |rx_cir_1:80]ds_det_l:47]:2
- 31 B DFF 0 0 1 4. |rx_cir_1:80|ds_det_1:47):3
- 59 D DFF 0 0 3 2 |Jrx_eir_1:80|ds_dmx_l1:77]:2
- 30 B DFF 0 0 2 2 |rx_cir_ 1:80)ds_dmx 1:77]:26
- 58 D DFF 0 0 3 2 |rx_ cir_1:80|ds_dmx 1:78):2
- 29 B DFF 0 0 2 2 |rx_cir_1:80{|ds_dmx_1:78(:26
- 57 D DFF 0 0 3 2 |rx_eir_1:80|sl_dmx 1:93}:2
- 16 A DFF 0 0 4 0 |rx_cir_ 1:80sl dmx 1:93]:3
- 15 A DFF 0 0 2 1 |rx_cir_1:80]sl_dmx_1:93}:20
- 28 B DFF 0 0 0 2 |rx_cir_1:80{:84
- 27 B DFF 0 0 0 2 |rx cir_1:80}:85
- 26 B DFF 0 0 1 2 jrx_cir_1:80):86
- 12 ¢ DFF 0 0 2 13 |tx_cir_1:131|as_syn_1:95]:58
- 111 ¢ DFF 1 0 1 14 |tx_cir_1:131|as_syn_1:95|:65
- 122 H DFF 0 0 3 1 |tx_cir_1l:131{bt_mx_1:59}:4
121 H DFF 0 0 1 2 |tx_ecir_1:131)bt_mx_1:59}:5
(98) 118 H SOFT 0 0 0 2 |ex_cir_1:131)bt mx 1:59|:39
- 47 ¢ DFF 4 0 3 3 |tx_eir_1:131|bt_mx_1:59}:45
- 96 F DFF 0 0 3 1 jex_eir_1:131|bt_mx_1:61}:4
. 95 F  DFF 0 0 1 2 |tx_ecir 1:131|bt_mx 1:61}:5
- 9% F SOFT 0 0 0 2 |tx cir_1:131jbt_mx_1:61):39
- 46 ¢ DFF 4 0 3 3 |tx_cir 1:131|bt_mx 1:61}:45
- 93 F DFF 0 0 3 1 |tx_eir_1:131|bt_mx 1:62}:4
- 45 ¢ DFF 0 0 1 2 jetx_etir 1:131|bt_mx 1:62|:5
- 4 C  SOFT 0 0 0 2 jex_eir 1:131|bt_mx_1:62]:39
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jex_cir_1:
jtx_cir 1:
fex_eir_1:
ltx_cir_1:
Jtx_ecir 1:

jtx_cir 1:

|tx_cir 1:

jtx_cir_1:

|tx_cir_1:

jtx_eir 1:

jex_cir_1:
tx_cir 1:
jex_ecir_1:
jtx_ecir 1:
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jtx_ecir 1:
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“|tx_cir 1:
jtx_eir 1:
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131|bt_mx_1:62]:45
131|bt mx_1:65]:4
131{bt mx_1:65{:5
131{bt_mx_1:65}:39
131|bt mx 1:65}:45
131)bt_mx 1:66]):4
131}bt_mx_1:66}:5
131|bt_mx_1:66]:39
131|bt_mx_1:66]:45
131jc_mx_1:94{:4
131{c_mx-1:94(:57.
131ljc_mx_1:94):79
131)c_mx_1:94|:86
131jc_mx_1:94):89

jtx_edir_1:131|d_mx_1:85|RELEASE

131|d_mx_1:85]SEND
131|d mx_1:85|:7%
131{d_mx_1:85{:86
131|ds_mx_1:89|SEND
131{ds_mx_1:89}:105
131)ds_mx_1:89}:106
131jds_mx 1:89]:116
131)|ds_mx_1:89}:117
131}ds_mx_1:89]:128 ~

Jtx_cir_1:131|s_mx_1:88 |[RELEASE

131{s_mx_1:88|:57
131|s_mx_1:88]:58
131|s_mx_1:88(:74
131|s_mx_1:88):75
131}s_mx_1:88}:84
131|sup_mx_1:100}:4
131|sup_mx_1:100}:5
131|sup_mx_1:100}:39
131|sup_mx_1:100]:45

‘This Sheet Has Been Replaced

 SUBSTITUTE SHEET (RULE 26)
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#* MACROCELL INTERCONNECTIONS #*
Logic Array Block 'A’:

MMMMMMMMMMMM

cccecececececcceccecc

731821164511

it r1éesj |43 .
MCELL | | | | 1 i1 1111 |ABCDEFGH | Name
MC7 >@ -« = - - = =« = = - - | @<« - » = = - - | ADR_IN
MC3 -> - @ - - -« = - - - j@%* - - - - - - | DATA_IN
MCL > - - @ - - = = = = = = |@--- -+ -« | DISC_IN
MCB -> - - - @ - - - - - - - - e* - - - | OP_IN
MC2 -> - - - - e e e | B IN
MClé-> « « - -~ - @@@----l@---.—---l|rxcir180|sldnx193|3
MCl15-> - - @ - - - | @ = . = - - |
Jrx_ cir180|sldmx193| 20 _ '
MC6 -> = = = = = = = = = -« - - j@ - - - -« - - | SEL_IN
MC4 > = = = = = = - - @---|]@%------ SER_IN
MCS -> = = = v = = = - - @--]@*%-- - - - *ISTATIN .
MCl4+> = = o = = = o o = = = - ]@----*--l|txci.r1131|sm3188|8a
MCl3-> . - - - - - | @ - - % - |
jex cirllSl]supmxllOOl as
Pin
21 =5 = ===, a. e .- - e o=@ =-- ADR_OUT
34 - e .- = -w--sw- R - I BUS_OUT3
31 R e --- - BUS_OUTé
51 -d @ - - e e > w e = = %R % % k « % % % ® cmCK
15 -> = * * e e e =a= - === =8~ CMD_OUT
ll] > = = o = = @ @ = = = == -8 @ - =0 - = DATA_OUT
B84 > % % * X B - = RN e - R RN e - -- DOO
55 =D w w e R e e e e e eee R e ek e .- - DO1
56 - N ... .e .- e e-- LI R DO2
57 e I I R LA A DO3
58 2 e T LR B DO4
59 > =@ -~ @ ~~-@ = = = ~ DOS
60 > = = e -e---=f-- @ - - @ = = = « DO6
61 > R - e @ -~ «@ = =« =~ « | DO?7
64 -> = =@ ... --- - - @ -=-@ == == DO8
65 > = = - e e = e e a - -8 @ = = = = =~ D09
70 ->@eeeeee--ee-- eeee---@  DSTRB
10 -> = .. eee = - =- - - - =~@ - - =« - " HOLD OUT
98 =3 & % % * kR * *k - % * k * * % % - % ® * % | MR
22 > = .. e e .o == - - - == =@ - MRKO_OUT
9 - . e e .. ee - .= - -~ = = ==~ @ ) OP_OUT
17 e A Y - R @ -~ === - - SEL_OUT
14 =D = .. ee .- ---- -8 @8 =--=-=-28 SER_OUT
20 =D e .- .- e- -~ - == ® == - - - SUPR_OUT
72 e et -~ = = = - « « @ ! VLTN
MC30->-*----------=*@------;
jrx_cir_l:80!ds_dmx_1:77):26 :
nc29->--------_*---;*@------;
irx_cir 1:80)/ds_dmx_1:78):26
uc112->----------**=*-*--*'@*_l
jtx_cir_l:131las_syn_1:95|:58 : _ : ' '
HC34-> ---------**.l*-@-----}

'tx_cir__l: 131!ds_mx_1:89]:116



PCTUS 93706908
RO/US Lonovis:

nc33 -» e e = .- e - ~- - - - *..- * = * - e ----- }
itx_cir_1:131!ds_mx_1:89/| 1117 '

31

'_  This Sheet Has Been Replaced

 SUBSTITUTE SHEET (RULE 26)
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,+ MACROCELL INTERCONNECTIONS ##
Logic Array Block 'B':

MCELL | ABCDEFGH | Name
MC22=> = = = = = = = = = = .----i-_e ------ iDRVOE
MRKO_IN

MCl7-> = @ = = = = = = = === == =@------- I
MO21-> - = = = == = == ===~ | =@===--- | RLDRV
xc32->---ee---—-----l—
lrx_cir_1:80)ds_det_1:47!:2

lrx_cir_1:80|ds_det_1:47}:

MC30=> = = = = = = = = = = = = = = | & @ « =« = = = |
lrx_cir 1:80!ds_dmx_1:77):26 :
MC29=> = = = S - = = = = == - == | 4@ - - - - ==

e

e

e

@
lrx_cir_1:80}ds_| dmx 1:78):26
MC2B-> = = = = ----e----:-e
lrx_cir_1:80}:84 L

MC27=> = = = = = = = =« = @ = = = = | - @ * * - - - - |
lrx_cir_1:80!:85 :
MC26=> =~ =~ = = = = = @ @ = = = = = | - @
lrx_cir_1:80}:86 :

MC25=> = = = = = = = = = = @ @
itx_cir_1:131}ds_mx_1:89!SEND

MC24-> = = = = = = = = = = @ e
jtx_cir_1:131}ds_mx_1:89):105

MC23-> = = = === - - - - @g - --] - ¢
ltx_cir_1:131)ds_mx_1:89!:106

MC20=> = = = = = = = = = = @ ]
ltx_cir_1:131)ds_mx_1:89}:128

Pin _ _

18 o> e =cec=-=w-=---@g@@-!-@----@-| cMp_OUT

54 -y - B o - e wm woew e e w e *® % % * - - - - mo

59 -y o - - - o e e e e e e - - - e - - e - - - - ms

60 -> = - - ®> o - e w > ® w e om o e - - e - = = - ws

64 > = = = - cmc e e -a @ --@----! pos

65 ~> =@ == =========-= -e@e----- DO9

70 > - @ = === === === = = geee---@ ! DSTRB

10 => o o ;e e e e e - == -~ | == @@= =« -« = | HOLD_OUT

52 - R e R e e e e e e e e - - - B o = - = - * ms

22 > e e e e e --=-—-- == el caaeaa-g@=-! MRKO_OUT

9 soo--------- - - sIIIo: e | op_ouT
> e e e e e me === - - --4@- -} SEC oUT

14 => === - = e---eeea-|l-ee----@ ! SER_OUT

20 => == c c e e == -———a - ----@-- {'SUPR ouT

72 => = e e e e mc e e e meccl ceee--a- @ ! VLIN

MC3 => = = = % k % = = = = = = = = { @ % - = = = - = ' DATA_IN

MCB => = @ o % % @ = % = = = = = o | @ * = = = = = = i OP_IN

MC& => = = = # = = # = = = = = == | @ # = = ==« - | SER_IN

SUBSTITUTE SHEET (RULE 26)
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Mcs ->—--**---*-----=e ------ *{STAT_IN

ltx_cir_1: 131 as_syn_1:95!:65 _ !

Th Sheet Has Been Replaced
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+# MACROCELL INTERCONNECTIONS **

pCT/US 93/06908
RO/US 10NOV1993

w
-

Logic Array Block 'C':

MMMMMMMMMMMMMMMM
cgcecececececceccecececceccccec
4 44444444333 3333
087654321987¢60543
et | U4 P VP11 ABCDEFGH ]| Neme
MC40 => = = = = = = = = = = =« e e e e o o=@ ="=---|
BUS_INP ' '
MC4B -> @ @ - - = = = = = = - = - = - @ ---=--
lrx_cir_1:80|bt_dmx_1: 73 12
MCAT => = = = = = = = = = = = I R Y B R
lex_cir_1:131|bt_mx_1: 59 145
MC46 => = = = = = = - e e e - - - === | = - @ = =% =~
ltx_cir 1:131)/bt_mx 1:61)}:45 '
MC45 => = = = = = § = = = c s e c e == | =@ -~~~ -~ !

ltx_cir_1:131!bt_mx_1:62]:5

ltx_cir_1:131!bt_mx_1:62}:39

Hc43 -> - - - - - - - - - - e e e - = o= = - - - - * - - =
ltx_cir_1:131)bt_mx_1:62]:45 : -
" MC42 => = = = = = = = = = = = = - I B - BN

e

e
_ e
ltx_cir_1:131)/bt_mx_1:65]:4 _
MC4L => = = @ = @« = = = = = = = = = = = | = = @ = =« % = |
ltx_cir_1:131}bt_mx_1:65):45
MC39 => = = = = = = = = = = = = = === | - - @

ltx_cir 1:131]|bt_mx_1:66):45 '
MC38 => = = = = = = = = = = =« = = === = =@
jex_cir_1:131)c_mx_1:94):86 .
MC37 => = = = o = = =« e e e c e @ === ==¢
ltx_cir_1:131]d_mx_1:85}SEND '

jtx_cir_1:131]d_mx_1:85}:79
ucas -p) @ @ - - e e o e . - - - - e - - } - - e .- - * - - :

ltx_cir_1:131)d_mx_1:85}:86 _

MC34 => - - @@ --@-@€@@--@--|*-@---~-=-|
ltx_cir_1:131|ds_mx_1:89}:116

MC33 -> - - @@ --@e-ee@--@--|*-@----- |
ltx_cir_1:131)ds_mx_1:89}:117

Pin

ADR_OUT

29 > = = = = = = = = D !
BUS_OUTP -
39 - o= - R = - e e e e e e e - eoe- - - | - e f e e - e - ! .
BUS_OUTO ' , '

36 -> = = - R - = e = e e e - - - - - | - - R e - . e - !
BUS_OUT1 :

35 => = = = = = = 2 - - - == - .- - U
BUS_OUT2

BUS_OUT4 -
32 D ® = .- ... - = - = *_--._-I-_*_-_--'

BUS_OUTS |
SUBSTITUTE SHEET (RULE 26)
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30 -> - *> e e e - - - N = = = e - e - I--*--'—--I

BUS_OUT7 '

51 > BN IE B YRR B IR K B TP { ® k k= Rk kR R : CLOCK
A5 => = = = - - - - - === |- E.:,:%:,:,@.f |
B S R i e | -~-e@~--¢ - - |

DATA_OUT

54 > @ B e - .- e eE-e - - e e e e - R R R e e == mo

59 > == - e = =-- - - - @ ~--@8---- DO5

60 > - e e - e ...~~~ e --@~-=--- Doé

61 => == e e e e e-- - --- @ -~-@~-==-- DO7
.64 et R - - ¢ ~--¢~-~--~-- 1 Do8

65 A BL N L B - =0 @ - -- DO9

70 ->@@-=-=--=------ ----}eeee---e | DSTRB

10 =>-==--cc-@------ -c-l--e-----

HOLD_OUuUT _ _

98 => = =k &k k = & k k& kkk k= kkr ks x| MR

22 > ® - e e e e e s e~ -]

MRKO_OUT

9 > e e e I BT T Iy
- OP_OUT

17 o> = = = = = = - --=--- --- -l @----@--]

SEL_OUT o

14 => = = = = ===--- ~-=--=-@-~-|-~0@----2¢}

SER_OUT

20 > = = e - c e e c el e -]

SUPR_OUT .

72 => e e eaee- s mr e el e e e~ e ! TN

uc31 i G T 2 R B N i B

jrx_cir_1:80|ds_det_1:47):3

MC28 «> %* % = = = = = = = = - - = - - - | =@ % * = = = - |

jrx_cir_1:80}:84 _ ' :

HCZ? it I L I B BN - I B A N

jrx_cir_l1:80]:85
MC112=> - = * R o kR R AR e o ke | k- k- -k @ » !
lex_cir_1: 131'as_syn_l 95]:58 .

jtx_cir_1:131]as syn 1:95]:65 .
HC93->----* - - e e e e e .- - =—-*--

{tx_cir_1:131)bt_mx_ 1 62):4 _ :
Mcgz-)----—-----—*--—*l--*--
ltx_cir_1:131)d_mx_l1:85| RELEASE

MC117=> = = = = = = = = = = = = o o * = | = o % <« = % =@ |
jtx_cir_1:131}s mx_1:88/ RELEASE '

#% MACROCELL INTERCONNECTIONS *#
' ' - . This Sheet Has Been R eplaced

Logic Array Block 'D':

MMMMMMMMMMMMMM
ccccecececececcececcececerce
5555555 466666565 S5
65432109432100987
mcELL | P L { i PP U IABCDEFGH | Name
MC56 => = = - - - - I e e T
BUS_INO. -

SUBSTITUTE SHEET (RULE 26)
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55 => = = = = = == === ===~ |- - -
BUS_IN1 . |

MC58 => = = = = = = = = = = = = = = = = | = = =
BUS_IN2 -

BUS_IN3 |

BUS_IN4 __ |

Hcsl -y @ @@ o ® o - @ o ® ® © o ° = o = : - - o
BUS_INS

ucso -> W - e e e e e e e e = e e - - e I - - -
BUS_ING

BUS_IN7

lrx_cir_1: so'bt_dmx_l 75}:2
uc52->-.-----e----e-----l---
lrx_cir_1:80)bt_dmx_1:76}: :
MCE61 => = @ = = = = = = = = e @ = == = | = ==
lrx_cir_l1:80}bt_dmx_1:80}:2

MC60 => @ = = = = = = o = = = = @ = = = | = = =
lrx_cir_1:80]/bt_dmx_1:82]:2

MCSO => = = = = @ = = = = = @« = = @ = = ! = = =
lrx_cir_1:80|ds_dmx 1:77}:2 ,
MC58 => = = = @ = = = = = = = = = =@ = | ===
lrx_cir_1:80)ds_dmx_1:78}:2

MC57 => = = @ = = = =« = = = = = = = = @ | = = =
lrx_cir_1:80}sl_dmx_1:93):2 :

Pin . _ .
21 > = = = c o = > == === === = - e - - |
ADR_OUT

15 =3 = = = = = = = = = = = ¢ e - = =) o @ e ea--0-]
CMD_OUT |

11 => = = = e e c e e cececec=c=-=-]|-@0@8--8@--|
DATA_OUT |

54 > ® = = = = = = = * h k k k k Kk * R R o= - - DOO
55 @> @ @ = o e o ecooeeeteoe- * = = % = = =« -« 1 DO1
56 -> = .= .- e eeeeek === ¥ = =« % =« = == DO2.
57 =D e e ... .- e e====-=-*% * ==k - - - - DO3
B8 =5 = = =@ @ e e e e e == ook al R ekt === DO4
59 > = == e aae-- ---@ - @ -~-@~=-~-~ 1 DOS
60 -> = . .- - -- - e e -- € ~--@~--=-- DO6
61 > - - - e eesenee---- €@ ~-@ =~ - DO7
64 > = .- e --- ~ @ - --- e ~--@-=--- DO8
65 > = . .- - - w e ===-- -~ @0 @ ~= =~ - DO9
70 ->eeeeeeeeeeeeeeee:eeee---e:nsma

17" => c e mmm e mmmm—aa | @ om =g
SEL_OUT ' .
14 - - - e e e s e E» W W @ @ & > @ - i - e e - on @ = e |

c11IRQTITIITE SHEET (RULE 26)
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20 .
SUPR_OUT ' :
72 e l o = o === @ !

MC28 => % * % &% & * % * * k * ***:-g**-e-'-vfw
lrx_cir_1:80):84 | -
nc27->****_* ******* * %k k2 - @ kR e - !
lrx_cir_1:80)}:85 . ' | '

s Sheet Has Been Replaced

llII|I|| I
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*% MACROCELL.INTERCONNECTIONS ##

PCTUS 93/06908
- RO/US ONVSS

Logic Array Block 'E':

MCELL

>
o
0
'o
o
"
&
®

lala_ drv: 102{wd_cntr:123:5
MC79 -> e e € § @ €@ € e e
~jala_drv:102|{wd_cntr:123|:7
MC78 -> @ ~ @@ e e e e ee
lala_drv:102)wd_cntr:123):8 -
MC77 -> @ -~-@g @ eeeee
jala_drv:102)wd_cntr:123}:9
MC76 -> @ - - - @ @ @ e e @
lala_drv:102)wd_cntr:123}:10
MC76 => @ - - ~-~-@g @@ @8
lala_drv:102]wd_cntr:123}:11
MC74 -> @ = = = - - @ @'@ e
lala_drv:102}wd_cntr:123}:12
MC73 => @ = = = = = = @ e e
jala_drv:102|wd_cntr:123}:13
MC72 > @ = == e--008
lala_drv:102{wd_cntr:123}:14
MC71l => @ = = = = = = = = @
jala_drv:102|wd_cntr:123}:15
MC70 => @ = = = = = = = = =
jala_drv:102}wd_cntr:123}:16
MCE9 => @ = = = - =~ - a .
jala_drv:102}wd_cntr:123}:17
HC68 “> @ = = = - - - .- -~
jala_drv:102!wd cntr°123 118
MC66 => @ = = = = = = = = = o = =
lala_drv:102|wad cntr.123 119
ucss->e--------_----
jala_drv:102|wd_cntr:123!:20
MCE7 => = = = = = = @ = = =« = « = =
|ala_drv:102|WD_SEND

O|
]
!
*

'
'
'
: ' .
® ® ® ® ® ® ® ® ® ® ® ® ® ® ® ®©O
'
'
'

- Pin _
21 > = = - - e - - - - - R T B B

ADR_OUT :
Bl => % % % k k k h k k *k * ok k *k h k| & k %k o Kk k * & { CLOCK
15§ => = = = = = = = = = = « = = = = -l -@-=-=--@-|
CMD_OUT ,

11 > = .= e e .- s e s~ | e @ - -@ - - |
DATA_OUT | : _ |
97 > = - - - - R * | e e - ke -
DIV_A B

59 = - - .- e .- e .= e e"ea- i e
60 =5 = @ e o e - e == eoaa | e
61 ->-,----------‘-.----le
64 => = = - - - - - - e - e

SUBSTITUTE SHEET (RULE 26)
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70 => = = = = = @ o = = == = ===~ | @ e @@ ~---@ | DSTRB
10 => = == = = = = = = = = = =~ - | = =@ === =~ |
HOLD_OUT

98 => &k & k *k k k k k k k % k k k¥ @ | % & & « ® & % & | MR

22 > = = = = = === = = - = ==
MRKO_OUT |

9 i T
OP_OUT
17 > = = = = = = = = = = = =« = = = = | @ - - - ~-@ - = |
SEL_OUT |

14 > = = = = = = = == = o< == -@@8-"---28|]
SER_OUT -

20 =D = = ® = = === =@« «c«=ca!«ec=-=-@--]
SUPR_OUT ,

72 => = = = e e e - eeee~-- | @ === =-=-@ ! VLN
96 => = = = = = === === -
MC128=> ® * & % % % % % % % % & &
- lala_drv:102|wd_cntr:123}:2

MC127=> & * S ko k ok I I R B T R R S RN I I
lala_drv:102}wd_cntr:123}:4 :

MC126=> % & % & & % & & & & &% % & & & & - - - =% - - @ |

lala_drv:102}wd_cntr:123}:6

MC111l=> * * P E N }
5!
)

lex_cir_1: 131'as _syn_1:95}:65

#%* MACROCELL INTERCONNECTIONS *%*

Logic Array Block 'F':

MMMMMMMMMMMMMMMM
cgcecececececececececceccceccc
8888888899999 9938
. 12345678654321009
e, | it itbi il il ]| ABCDEFGH]| Name
MC81 -> - @ @e@@@@--------!-=--=- e * - | DpIO
MC82 => = = = = = = = = = = = = = = e @ - - DIl
MC83 => = = « = = = = = = = = = = = = = | @« = == =@ == DI2
" MC84 => = = o = = @ @ = = = &« oo ee oo ==- e - - DI3
MC85 «> = = @« = = = & = o = = = = = = = - - - =@ - - DI4
MCB86 => = = @ = = @ = @ = e & = e == o ===-= e - - DIS
MC87 => = = = @ = @ @« @ @« @ = @ & a e = =« === e -~ - DIé
MC88 => = = = = = - - - .. e e e e ee .- -- e - - DI7
MC96 => = = @ = = = = = = e e -~ - = R e - - |
ltx_cir_1:131)!bt_mx_1:61}: : '
MCO5 => = = = = = =@ = = = = @ - === =) ceee-g -~
ltx_cir_1:131)bt_mx_1: 61 :5 _
MC9E => = = = = = = = = = = = = = = = = R R I
ltx_cir_1:131{bt_mx_1:61]:39 _
MC93 -> = = = @ = = = = = = - e e e ee .- -
ltx_cir_1:131!bt_mx_l1:62}:4 o '
MC92 => =~ = = = = € - === eocc@g!ecr--pg--=]

ltx_cir_1:131!d_mx_1:85|RELEASE :
ltx_cir_1:131}sup_mx_1:100]:4

Mc9°°>--———-.—----_--—-e_l ----- e--=.
tx_cir_1:131)sup_mx_1:100{:5

~timnTITIITE CUEET /D1 £ 2R)
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40 | RO/USlOMNE%

HCBY => = = = = = = = - = = = == BN N R
- ltx_cir_l1:131)sup mx_1:100]:39

Pin ,

21 > === === @ ===
ADR_OUT -
51,->*-------*—-*.**—-=**-*—****:CLOCK
18 =>=-=-==-==-22=2c2<-}-@--=-=4¢@=|
CMD_OUT

11 > - --==c-ecoeecc-@geo--|-¢8--8~--~/|
DATA_OUT

59 > - - ccecmecccccnn-- i e ~--@~-~--- i DOS5
60 => = = = = ===~ - ----|€@--@8---- D06
61 =>-=-==~-=-c----c=-c- g @--@----) D07
64 ->--=-<~---------=--=-@=--@~=-=- DOS
65 >~ e - ecemeemcerceccccaen]-@@~-=--=~- D09
70 =>e-me-cccoecccacecn=-=--1¢ eee -e- - @ | DSTRB
N St

HOLD_OUT

|
22 ->-~—----- -------- { ------ e-=
MRKO_OUT
9 ->----—---------—-=-- ----- e:_
OP_OUT
SEL_OUT
SER_OUT

'SUPR_OUT
72 => mc e eccecmceeceeee]aaece--@! VLTIN
Hc112->*---——--*-—***--=*—*——*e*;’
jtx_cir 1:131)as_syn_1:95}:58

MC111=> = = = = = = = = = # = = = = % ="} — & & = % % @ % |
{tx_cir_1:131)as_syn_1:95):65 - : _
MC122=> = # = = = = = © = =« = « = =« = =« | c c 0 c = s~ @ |
jtx_cir_1:131)/bt_mx 1:59!:4

MC47 => = # = = = = @ = o = = = = === | = - @
ltx_cir_1:131}bt_mx_1:59):45
MCAE => = = # = = = @ = = = 0 = = = = o | o c @ o -* -]
jtx_cir_1:131)bt_mx_1:61}:45
MCAT => = = = # = = @« = = = = = = = == ! =« = @
itx_cir_1:131/bt_mx_1:62}:45

MC105-> = = = = = o % = = = = = = = = = | = = c o *@-!
jtx_cir_1:131lc_mx_1:94}:

MC38 => = = = = =~ = P | - -
1tx_cir_1:131!c_mx_1:94]:86

" MC35 = = = = T e K = = = = = = e e e e ea @~k
jtx_cir_1:131!d_mx_1:85]:86
MC117->----*---------_-*:--*--*-e.:
jtx_cir_1:131}s_mx_ 1:88)RELEASE
MCld => = = = = * = =« = = = = = = = = = | @ = = = =" % = = |
ltx_cir_1:131!s_mx_1:88}:84 o
MC1T ~> = = o S o = % = = = = 0 et o] @ e == e k-]
ltx_ cir _1: 131'sup mx_1:100] 45

SUBSTITUTE SHEET (RULE 26) -
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+¢# MACROCELL INTERCONNECTIONS *#*

- . This Sheet Has Been Replaced
ek nnnn oo [MWTREDAD
MMMMMMMMMMMMMMMM '
ccecececceccececececcccecceccec
1999%9111111111111
0978011100000000 :
MCELL 0! | }] 221098765143 ABCDETFGH | Name
MClO0=> = = = = = = = = = = = = = = = = i ------ e - i CO0
MC99 => = = = = = = = = = = = = = = = = | = ==----@&-,co
MC97 => = = = = = = = = = = & = = = = = | --=----@e- D8
MC98 => = = = = = = = = = = = = = = -=] eae---@¢-1| D19
MC102-> = = = = @ = = = = = =« = = = = I
STROBE :
MC1l12=> = = = = = @ @ - = @ - - @ = =« | ® = & = - » @ * |
ltx_cir_1:131}as_syn_1:95}:58 : _
MClll=> = = = = = = = @ = =@ = = @ =@ | =% % < % = @ % |
jtx_cir_l:131}as_syn_1:95]:65
MClI0=> = = = = = = = = @ = = = = = @« c | a a0 - -@¢ - |
jtx_cir 1:131!bt_mx 1:65):5 :
MCl09=> = = = = @ @ @ = = ~ = = = = = = | = o = = = - @ - |
ftx_cir_1:131]bt_mx_1:65!:39
MCl08=> = = = @ = = = = = = @ @ ~ -~ == | = = = = = =~ e - |’
jtx_cir_1:131)/bt_mx_1:66!:4
MC107=> = = = = = = = = = = = @ = = = = | 0«0 o o - e - |
jex_cir_1:131/bt_mx 1:66}:5 '
MC106=> = = = = @ @ @ = = = = = = =~ = = | o c a0 oo = |
jtx_cir_1:131!bt _mx_l:66}:39 _
MC105-> = = = = = = = = = = = = = @ =@ | = = = = - *x @ - |
jtx_cir 1:131)c_mx_1:94):4
MC10l-> = = ~ = @ @ @ = = = = = = = @ = | = = = = - -@ - |
ltx_cir 1:131)c_mx_1:94):57 '
MCl04=> = = = = = = = = = = = = = @ =@ | = = = == -@ - !
jtx_cir_1:131)c_mx_1:94}:79
MC103~> = = ~ = @ @ @ ~ = = = = = =~ @ = | = = = = = = e -~ !
jtx_cir_1:131)c_mx_1:94)}:89 '
Pin
85 =D = e e ot o oeceeneeeelaeceacr]
ACKNLDGE .
21 > = = = === e e ecccoccolcccecg--]
ADR_OUT

i
|

15 > ® = - .. eee=e==f@ .- -~ @ - - =-=-8 -
CMD_OUT _ .

11 => w e . e ... = .- - | ~e e --@ - - |
DATA_OUT

59 > = e s eccoc oo ---- -~-=-!@--8-~---1D05
60 => === c-c-o==== -----leg--@e----1pos
61 ->------ee==-maw---l@g--@g--<-1po7
64 ->-=wo=meo-====cece-lg@gecga-a--!pos
65 > === == o= === === l-ee----- | pog
70 => = s e ewcece==-=---=---1@@€ee-~-~-~-¢ | DSTRB
10 => = = = c e e === "= cceceeclaccgecaes=]
HOLD_OUT _

98 => % % o = ok = k= F ko k kx| Xk k ok k kx| MR
22 >~ e e - -~ € ~ == --- N e - |

SUBS‘I‘{!TUTE SHEET (RULE 26)



20 > = - e > - e = e -

SUPR_OUT

T2 > = == === ===

MCE7 => = = = = % * % = =
fala_drv:102|WD_SEND

MC31 => = = = = = = = = =

irx_cir_1:80{ds_det_1:47}:3

M6118->—---*:*--

ltx_cir_1:131|bt_mx_1:59)}:39

MC94->----*'*-*--

ltx_cir_1:131}bt_mx_1:61}:39

ltx_cir_1:131)bt_mx_1:62}:39

jtx_cir_1:131)/bt_mx_1:65]:

ltx_cir_1:131)bt mx_1:65}:45

HC39->---*-----

jtx_cir_1:131|/bt_mx_1:66]:45

ltx_cir_1:131}d_mx_1:85]SEND

MC25 => = = = = % % % = =

lex_cir_1: 131'ds mx 1:89)SEND

I'

ltx_cir_1:131!s_mx 1:83}:74

jtx_cir_1:131}sup_mx_1:100!

:39

- This Sheet Has Been Replaced

T e
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4# MACROCELL INTERCONNECTIONS #*

Logic Array Block 'H': | - This Sheet Has Been R

IR

MCELL 3/ABCDEFGH ! Nam
MC119-> -=-<'-a
ACTIVITY : . :
MCl28-> - @ @ @ @ @ @ -~~~ -=-==|==-- e
lala_drv:102}wd_cntr:123}|:2
MC127~> = = @ @ 8 8 @ =~ = = = = = = = = | = c c o % = -8 |
e
e
e
e

‘ .
'
'

lala_drv:102)wd_cntr:123]):4

MC126-> - - - @ @ @ @ - - - - - - R R B B

lala_drv:102|wd_cntr:123}:6

MC125=> € = = = = = = = = = = = = = I B

lala_drv:102}: .

MC124=> @ = = = = = = = = = = = = IR BN S R

lala_drv:102):3 ‘

MC123=> = = = = = = =« @ = = = = = = = = | = = = -« - -

lala_drv:102|:96 : .

MC120=> = = = = = = ceececececncncnlececaeca--g | FAULT-

MC122-> = = = = = = = = = @ = = = = = | = = = = = % =@ |

jtx_cir 1:131|bt_mx_1:59}:4

MC121-> = = = = = = = = = = @ = = = = = ] =~~~ === - e |

ltx_cir_1:131!bt_mx_1:59}:5 |

MC1l18=> = = = = = = = = = = = = = = = = | o e oo . * @

jtx_cir_1:131/bt_mx 1:59):39 . !

MC117=> = = = = = = = = = = = = @ = @ @ | =« =% - - » -¢

jtx_cir_1:131)s_mx_1:88 | RELEASE :

MC116=> = = = = = = = = = = = = = @ == | « = === 2@

jtx_cir_1:131)/s_mx_1:88):57

MCl15-> = = = = « = = = =« = = = @ 2 @ = | « =« = = - =@ |

jtx_cir_1:131)s_mx_1:88):58 e
e

jtx_cir 1:131)s_mx_1:88):74

Hc113-> - e W@ e e W = e = e e = = = e - } ----- - - =
{tx_cir_1:131{s_mx_1:88}:75

Pin

21 - - > e e e em e e e e -e - - - - - ’ ————— e - - }
ADR_OUT :

Bl > = % # * = = = = X = = # = ® = -l ® % %<& %* %! CLOCK
158 o> - === mmm=-—- R
CMD_OUT

DATA_OUT . : .

61 - @ e W® @ w @ W W @ W™ W@ @ w w = o l e - - e - - e - ‘ Do7
64 -> - o e» e e @ e W W & @ ® - - - - | e - - e - e = - I Doa
70 => = o e @ = o == == = caaa. leeee~-~-~-@ | DSTRB
10 =>=-coaencna AR A T S g
HOLD_OUT

_ SUBSTITUTE SHEET (RULE 26)
UTE SHEET (RULE «
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ﬁ' “> = %k Rk kK- ko k -k kkkh ] Rk~ E x| MR

MRKO_OUT
R R I N
OP_OUT |

177 > = e e e == - cc e e el @
SEL_OUT

14 > ==--cec--c-g-o---l-g0--=--¢8]
SER_OUT

20 =3 = = = =~ = = e e = c==--=- R A i I

lala_drv:102wd_cntr:123}:7
lala_drv:102|wd_cntr:123}:8 '

MC67 => = = = = # = = = = = = = = = = = - % % |
lala_drv:102}WD_SEND

MCS => = = = = = = = = = = = = = = = * @ - - -
STAT_IN

MC102=> = = = = ¥ = = = = = = = = = = = | = o« o=@+ !
STROBE

MCl12=> = = = = = = = =« # = = % = = = = | * =« % = = * @ * |
jtx_cir_1:131}as_syn_1:95}:58
HC111'>‘***--"'-*--*-*-{--**-**@*}.
{tx_cir_1:131]as _Syn_ 1:95):65 i
*%* EQUATIONS ##*

ACRNLDGE : INPUT:;

ADR_OUT : INPUT;

BUS_OUTP : INPUT;

BUS_OUTO : INPUT;:

BUS_OUT1 ': INPUT;

BUS_OUT2 : INPUT;

BUS_OUT3 : INPUT:

BUS_OUT4 : INPUT;

BUS_OUTS : INPUT;

BUS_OUT6 : INPUT;

BUS_OUT? : INPUT:

CLOCK : INPUT:

CMD_OUT : INPUT;

DATA_OUT : INPUT:

DIV_, A B ¢+ INPUT;

DOO ¢ INPUT;

DOl ¢ INPUT;

Do2 ¢ INPUT;

DoO3 ¢ INPUT;

gg; : }::%; ' Tlus Sheet Has Been Replaced

e nm T

DO7 ¢ INPUT; '

DO8 ¢ INPUT;

DO9 : INPUT;

DSTRB ¢ INPUT;

HOLD_OUT : INPUT;

gUBSTITUTE SHEET (RULE 26)
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,5 _ ¢ INPUT:
R ¢ INPUT:
JRKO_OUT : INPUT; B
oP_OUT ¢ INPUT:; This Sheet Has Been Replaced .
SEL_OUT : INPUT; ' . _
fie | ER i
SUPR_OUT : INPUT:; e
VLTN + INPUT:; '
WD_EN ¢ INPUT;
ACTIVITY = _MCl19:;
_MC119 = MCELL( _EQOO0l $ VCC ):
_EQ001 = {_MCl24 & ! _MC125;

$ ADR_IN = |rx_cir_1:80|bt_dmx 1:80|TAG %
ADR_IN = _MCO07; | |
_MCO07 = DFF( _EQO002 $ GND, DSTRB, MR, VCC ):
_EQO002 = DOO & DO2 '
- 4 1DO0 & _MCO07;

% BUS_INP = |rx cir_1:80)/bt_dmx 1:73{:17 %

BUS_INP = _MC040; ' ' .

_MC0O40 = DFF( _MC048 $ GND, DSTRB, _EQ003, VCC );
_EQ003 = !_MCO027 & !_MCO028; .

% BUS_INO = |rx_cir_1:80)/bt_dmx 1:82}{:17 % -

BUS_INO = _MCOS56;

_MC056 = DFF( _MCO060 $ GND, DSTRB, _EQ004, VCC ):
_EQO04 = !_MC027 & !_MCO028;

% BUS_IN1 = |rx cir_1:80)/bt_dmx 1:80}:17 %

BUS_IN1 = _MCOSS; |

_MCOS5 = DFF( _MCO61 $§ GND, DSTRB, _EQ005, VCC ):
_EQO05S = !_MC027 & !-MC028;

% BUS_IN2 = !rx_cir 1:80}sl_dmx_1:93}:17 %

BUS_IN2 = _MCO54; | |
_MC054 = DFF( _MCO57 $ GND, DSTRB, _EQo06, VCC ):
_EQO06 = !_MC027 & !_MC028;

$ BUS_IN3 = |rx_cir_1:80}ds_dmx_1:78]:33 %

BUS_IN3 = _MCO53;

_MC053 = DFF( _MCO58 $ GND, DSTRB, _EQ007, VCC );
_EQO07 = ! _MC027 & !_MC028;

$ BUS_IN¢ = !rx cir_ 1:80)ds_dmx 1:77{:33 %

BUS_IN4 =  MCO052; S : : .
_MC0S2 = DPFF( _MC0S9 § GND, DSTRB, _EQo08, VCC );
_EQO08 = | _MC027 & !_MC028;

$ BUS_IN5 = !rx_cir 1:80}bt dmx 1:76]:17 %

BUS_IN5S = _MCO51; -

_MCOS1 = DFF( _MC062 § GND, DSTRB, _EQ009, VCC );
_EQO09 = |_MC027 & !_MCO028;

% BUS_IN6 = !rx cir_1:80 bt _dmx 1:75|:17 %

BUS_IN6 = _MC050;
_MC050 = DFF( _MCO063 $§ GND, DSTRB, _EQ010, VCC );

gUBSTITUTE SHEET (RULE 26)
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_EQ010 = !_MCO27 & !_MCO028;

% BUS_IN7 = |rx cir_ 1: 80}bt_dmx_1:74}:17 %

BUS_IN7 = nco49. _ '

_MCO49 = DFF( _MCO64 $ GND, DSTRB, _EQOl1l, VCC );
_EQO11 = | MC027 & !_MC028; : -

co0 = _MC100;
_MC100 = MCELL( !MR $§ GND );
col = _MC099;
_MC099 = MCELL( !MR $ GND );
$ DATA_IN = |rx_cir_1:80)ds_dmx_1:77|TAG %
DATA_IN = _MC003;
_McO03 = DFF( _EQO12 § GND, DSTRB, _EQO13, VCC );
_EQ012 = DOO & DOS
# 1DOC & _MC003;
_EQO13 = |_MCO30 & MR;
$ DISC_IN = |rx_cir_1:80!bt_dmx 1:74|TAG $
DISC_IN = _MCO01;
_MCOO1 = DFF( _EQOl4 $ GND, DSTRB, MR, VCC );
_EQO14 = DOO & DOS _ - |
- 4 1DO0 & _MCOO1;
% DIO = |tx_cir_1:131}as_syn_1:95}:70 &
DIO = _MCO81;
~ _MCO81 = DFF( _MC112 § GND, CLOCK, MR, VCC );:
DIl = _MC082; '
_MC082 = MCELL( _EQO15 $ GND );
_EQO15 = _MCOB1 & _MC122
# _MCO47 & ! MCO81;
DI2 = _MC083;
_MC083 = MCELL( _EQO016 $ GND );
_EQO16 = _MCO81 & _MCOS6
# _MCO46 & ! ncoal.
D13 = _MCO84;
_MC084 = MCELL( _EQ017 $ GND );:
_EQO17 = _MCO81 & ._MC093
# "MCO43 & !_MCO81;
DI4 = _MCO085;
_MC085 = MCELL( _EQO18 $ GND );
_EQO18 = _MCO81 & _MC117
| # _MCO1l4 & ! “MC081;
DIS = _MC086; _
_MC086 = MCELL( _EQ019 $ GND );
_EQO19 = MCO081 & _MCO92 - - This Sheet Has Been Rep
P lllllll”lllﬂllllll”lll
DI6 = _MC087; -
_MC087 =

MCELL( _EQ020 $ GND );
_EQ020 = _MCO81 & _MC105 |

SUBSTITUTE SHEET (RULE 26)



DI7
_MC088
_EQ021

DIs
_MC097
_EQ022

DI9
_MC098
_EQ023

DRV_OE
_MCo022

FAULT =
_MC120 =
_EQ024 =

% MRKO_IN

MRKO_IN
_MC017
_EQ025

$ OP_IN

OP_IN
_Mcoos
_EQ026

$ REQ_IN

REQ_IN
_MC002
_EQ027

RLY_ DRV
_McCo21

% SEL_IN

SEL_IN
_MC006
_EQ028

% SER_IN

SER_IN
_MC004
__EQ029
_EQ030

$ STAT_IN

s w=aNN * N 00 =0 00 B ==yl «=H"U0N =201

B U

!
PCTIUS
RO/US

47
_MC038 & !_MCO81;

_MC088;
MCELL( _EQ021 $ GND );
_MCO81 & _MCO91

TMCO13 & 1TMCO81;

_MC097; -
MCELL( _EQ022 $ GND );
_MC042 § _MCO081

TMCO41 & 1TMCO081;

_MC098;
MCELL( _EQ023 $ GND ):
_MCO81 & _MC108

~MCO39 & 17MCO081;

_MC022;
MCELL( !IL0S § GND );
_MC120; o .
MCELL( _EQ024 $ _MC123 );
10§ & 1MC123; |

= |rx_cir 1:80|bt_dmx_1l: 73"1'AG 3
MC017p

DFF( _EQo025 $ GND,

'DOO & DO9

1DOO & _MC017;

DSTRB, MR,

- 'rx cir_1:80)bt_dmx_1:82|TAG %
HCOOB.

DF?( _EQ026 $ GND,
DOO & DOl

!DO0 & _MCOO0S8;

DSTRB, MR,

= |rx_cir_1:80|bt_dmx_1:75|TAG %

_MC002;

DFF( _EQO27 $ GND,
DOO & DO7

IDO0 & _MC002;

DSTRB, MR,

_MC021;
MCELL( !10S $ GND );

= lrx cir_1: ao'sl dmx_1:93}:26 %

KCOOG.
MCELL(
{_MCO15 &

_EQ028 § GND );
_MCO16;

= lrx _cir_1:80{ds_dmx_1:78!TAG 1
HCOO4.

DFF( _EQ029 $ GND,
DOO & DO4

1DO0 & _MCO04;

I_MC029 & MR;

DSTRB,

= lrx_cir_1:80!bt_dmx_1:76!TAG %

_EQ030,

9%/06908

0 NQV 1993
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i
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- sTAT_IN = _MCOOS;
_MCO05 = DFF( _EQO31 $ GND, DSTRB, MR, VCC );
_qu:u; DOO & DO6 _

IDO0 & _MCO0OS;

$ STROBE = !tx cir_1:131}as_syn_1:95|STRB %
STROBE MClOZ. '

_MC102 = DFF( _EQ032 § VCC, !CLOCK, _EQ033, VCC );

_EQO32 = _MCO25 & _MCO37 & _MCO44 & _MCO67 & _MCO89 &
_MC094 & T MC101 & _MC103 & _MC106 & _MC109 &
TMC114 & _MCl16 & - _MCi18;

_EQ033 = _X001;
XOOI = EXP( ACKNLDGE & _MC102 );

% 'ala drV°102'wd cntr:123):2 %
_30128 = DFF( VCC S HC128, CLOCK, _EQ034, VCC I
_EQ034 = !|_MCl1l11 & HR-

$ |ala_drv:102}wd_ cntr'lzs' 4 % :
_MC127 = DFF( HC128 - _MCia27, CLOCK, _EQ035, VCC ):
_EQO035 = | HClll & MR;

t lala_ drv: 102)wd_cntr:123}:5 §% -

_Mcoso = DFF( EQO36 $ _MCO80, CLOCK, _EQ037, VCC ):
_EQO036 = MCO65 & _MCO66 & _MCO68 & _MCO69 & _MCO70 &
_MCO71 & |

_MCO72 & _MCO73 & _MCO74 & _MCO75 & _MCO76 &
_MCO77 & | | |
o _MC078 & _MCO79 & _MCl26 & _MCl27 & _MCl28;
_EQ037 = ! MClll & MR;

$ |ala_ drv.loz'wd cntr'123'°6 %

_H0126 - = DFPF( EQ038 $ _MCil26, CLOCK, _EQO039, vee )
_EQ038 = MCl1l27 & _MCl28;
TEQ039 = ! MClll & MR;

% |ala_drv:102)wd_cntr:123|:7 %

_MCO079 = DFF( _EQO40 $§ _MC079, CLOCK, _EQ041, VCC ):
_EQO040 = HC126 & H0127 & HCIZS-
EQO‘l = | HClll & HR.

$ |ala_drv:102}wd_cntr:123}:8 % :

_ﬁC078 = DFF( EQO42 $ .MC078, CILOCK, _EQO043, vee )
_EQO42 = HCO?S & _MCla26 & _MCl27 & _MCl128;
_EQO043 = | HC111 & MR;

$ lala_drv:102}wd_cntr:123}:9 %
_MC077 = DFF( 30044 $ _MC077, CLOCK, _EQ045, VCC ):;
_EQO044 = _HC078 & HCO79 & _MC126 & _MCl27 & _MCl28;
_EQO45 = | MC1l11 & MR; - :

$ |ala drv 102}wd_cntr:123{:10 §%

"MCO76 — = DFF( _EQO46 $§ _MCO76, CLOCK, _EQO47, VCC );
_EQO46 = _MCO77 & _MCO78 & _MCO79 & _MCl26 & _MC127 &
_MC128;

_EQ047 = | MC1l11 & MR;
% lala_drv:102)wd_cntr:123}:11 %

S\JBSTITUTE SHEET (RULE 26)
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_MCO7S = DFF( _EQO48 § _MC075, CLOCK, _EQ049, VCC );
_EQO48 = _MCO76 & _MCO77 & _MCO78 & _MCO79 & _MC126 &
_MC127 &

. _MC128;
_EQO49 = | MC111 & MR;

'$ lala_drv:102)wd_cntr:123!:12 §
_MC074 = DFF( EQOSO $§ _MCo74, CLOCK, _EQO051, VCC );
_EQOS0 = _MCO75 & _MCO76 & _MCO77 & _MCO78 & _MCO79 &
_MCl26 & '
_MC127 & MCJ.ZB.
_EQO051 = | HClll & MR;

% |ala_drv:102]wd_cntr:123):13 %

HC073 = DFF( EQOSZ s _MC073, CLOCK, _EQ053, VCC ):;
_EQ052 = MC074 & _HCO?-S & _MCO76 & HC077 & _MCO78 &

_MC079 & . -

_MC126 & _MCl27 & _MC128;

_EQO53 = | _MClll & MR;

$ |ala_drv:102)/wd_cntr:123):14 % .
_Mco72 = DFF( _EQ054 § _MC072, CLOCK, _EQ055, VCC );
EQ054 = MCO73 & _MCO74 & _MCO75 & _MCO76 & _MCO077 &
_MC078 & _ -
_MCO79 & _MC126 & _MC127 & _MC128;
_EQOS55 = | MClll & MR;

$ lala_drv:102)wd_cntr:123}:15 %
_MC071 = DFF( _EQ056 $ _MCO071, CLOCK, _EQ057, VCC );
_EQO56 = _MCO72 & _MCO73 & _MCO74 & _MCO75 & _MCO76 &
_MC077 & | |
_MCO78 & _MCO79 & _MCl26 & _MCl27 & _MCl28;
_EQO057 = | _MC11ll & MR; '

$ |ala_drv: 102'wd _cntr:123):16 % :
_HCO?O = DFF( EQOSB $ _MCO70, CLOCK, _EQO059, VCC ):
_EQ058 = _HCO'II & _MCO72 & _MCO73 & HCO74 & _MCO75 &
_MC076 & - |
_MCO77 & _MCO78 & _MCO79 & _MCl26 & _MCl27 & '
_MC128; |
_EQ059 = | MClll & MR:

% ’ala drv:102!wd_cntr:123}:17 % .
__HCOGS = DFF( EQOGO s _MC069, CLOCK, _EQ061, VCC ):;
_EQO60 = _HC070 & _MCO71 & _MCO72 & _MCO73 & _MCO074 &
_MCO075 & - _ ' =
_MCO76 & _MCO77 & _MCO78 & _MCO79 & _MC126 &
_MC127 & -
_MC128;
_EQO61 = | MClll & MR;

- $ Jala_drv:102)wd_cntr:123|:18 %
_Mcoeés = DFF( EQOSZ $ HC068, CLOCK, _EQO063, VCC );
_EQ062 = __MCOGQ & _MCO70 & _MCO71 & _MCO072 & _MCO073 &
_MCO074 & |
, _MCO75 & _MCO076 & _MCO77 & _MCO78 & _MCO79 &
_MC126 & - | .=
_MC127 & _MC128;

SUBSTITUTE SHEET (RULE 26)




heet Has Been Replaced

TR _Foms 93/0630

Edosa = |_MCl1l & MR;

] ’ala drv:102)wd_cntr: 123}:19 % , .

__240066 = DFF( EQOS4 $ MCOSG, CLOCK, _EQ065, VCC );
_EQ064 = HC068 & _MCO69 & _MCO70 & _MCO71 & _MCO72 &
HC073 & :
_MC074 & MC075 & _MCO76 & _MCO77 & _MCO78 &
_MCO079 &
_MC126 & _MC1l27 & _MCl28;
_EQ065 = T _MCl1l11 & "MR;

% 'ala drv:102!wd_cntr:123}:20 % '
'__HCOSS = DFF( EQOSS $ _MC065, CIOCK, _EQO067, VCC )
_EQ066 = _HCOGS & _MCO68 & _MCO69 & _MCO70 & _MCO071 &
_MC072 & |
© _MCO73 & _MCO74 & _MCO75 & _MCO76 & _MCO77 &
_MCO78 & _ -
_MCO79 & _MCl26 & _MC127 & _MC128;
_EQ067 = 1_HC111 & MR;

$ |ala_ drv.1oz'wn SEND - %
ucosv = DFF( _EQ068 § VCC, CLOCK, MR, _EQ069 );
_EQO68 = |DIV_A B & _MCO65 & _MC066 & _MCO68 & ncoss & _MCO70

_MCO71 & _MCO72 & _MCO73 & _MCO74 & _MCO75 & _MCO76
& . -
_MCO77 & _MCO78 & _MCO79 & _MCO80 & _MC126 & _MC127
& |
| _MC128 & WD_EN
‘4 DIV.A B & _MCO73 & _MCO74 & _MCO75 & _MCO76 & _MC077
. | .

_MCO78 & _MCO79 & _MC126 & _MC127 & _MC128 & WD_EN
4 |_MCO67 & WD_EN;

_EQO69 = _X002; -

TX002 = EXP( I_MCO67 & _MC11l );

$ Jala_drv:102}:2 %

_MCl25 = DFF( _MC0O67 $§ GND, _MCl02, _EQO070, VCC ):
_EQ070 = MR & _X003; .

TX003 = EXP( _MCO78 & _MCO79 & _MC126 & _MC127 & _MC128

)

‘% lala_drv:102):3 % |
"MCl24 ~ = DFF( GND § VCC, DSTRB, _EQO71, VCC );
_EQO071 = MR & _X003; -

$ |ala_drv:102):96 % .
_!!0123 = DFF( GND § VCC, VLTIN, _EQ072, VCC )2
_EQ072 = MR & _X003;

$ |lrx_cir_1:80!bt_dmx_1:73{:2 §% -
HCO48 = DFF( EQ073 $ GND, DSTRB, _EQ074, VCC )32
_EQ073 = DOO & _MCO048
# !DOO & DO9;
_EQ074 = | MCO027 & {_Mco28;

$ |rx_cir_1:80|bt_dmx_1: 74}:2 % -
_HCOG4 = DF!'( EQ075 $ GND, DSTRB, __EQ076, VvCC ):
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¢ Jrx_cir_1:80!sl dmx_1:93}):2 %

_MCOS57~ = DFF( _EQo9% § GND, DSTRB, _EQ095, VCC );
_EQ094 = DOO & _MCO57
# !Do0 & DoO3:
_EQ095 = | _MC027 & !_MC028;

"% Jrx_cir 1:80{s1_dmx_1:93}:3 %
_MCO16 = DFF( EQO96 $ GND, DSTRB, MR, VCC ):;
_EQ096 = DOO & DO3
# 1DOO & _MCO16;

% |rx_cir_1:80}sl_dmx_1:93}:20 % '
HCOlS = DFF( GND $ vce, SEL_OUT, _EQ097, VCC ):;
_EQ097 = _MCO016 & MR;

% |rx_cir 1:80|:84 & - .
"MCO28~ = DFF( GND § VCC, !|_MCOO08, _MC026, VCC );:

$ |rx_cir_1:80|:85 % : '
M0027 = DFF( GND § VCC, !_HCOOS, _MCcoz26, VCC ):

$ |rx_cir_1:80[:86 §%
_ucozs - DFF( _EQO098 $ GND, CIOCK, VCC, VCC ):
_EQ098 = | MC027 & !_MC028; .

‘% ltx_cir_l:131}as_syn_1:95}:58 %

_HC112 = DFF( _EQ099 $ ! HC].IZ, ICLOCK, MR, VCC ):;
_EQO099 = _MCOZS & HCO37 & HC044 & _MCO67 & _MCO89 &

_MC094 & - .

_MC101 & _MC103 & _MC106 & _MC109 & !_MCl12 &

_MC114 & -

_MC116 & _MCl18:;

$ |tx_cir_l:131}as_syn_1:95}:65 % '
_HC111 = D!'F( _MCil2 $ GND, ICLOCK, _EQ100, VCC ):
_EQ100 = _X005;
_X005 = EXP( _MC025 & _MCO37 & _MCO44 & MCOG"I & MC089 &
_MC094 &
_MC101 & _MC103 & _MC106 & _MC109 & _MC114 & _MC116
& -
_MC118 );

$ |tx_ecir_1: 131'ht mx_1:59/:4 %
_HC122 = D!'P( !OP OUT - GND, _EQ101, MR, VCC ) !
_EQ101 = CILOCK & ! _MCliz;

$ |tx cir_1:131)bt_mx_ 1 59):5 %
_HClZl = DFP( MC122 $ GND, _MC111, MR, VCC }H

$ |tx_cir_1:131)bt mx 1:59{:39 %
_nc118 ="MCELL( ! MC122 s _MC121 ):

£ Jtx cir_1: 131'bt mx_1:59}:45 %

_HC047 | m DFF( EQ102 $ GND, _EQl103, MR, VCC ):
_EQ102 = _X006;
X006 = EXP( _X007 & _X008 & _X009 );
TX007 = EXP( ! _MCO034 & _XO006 );

_X008 = EXP( !BUS OUTO & MC033 & _MCO34 )
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_EQO75 = DOO & _MCO64
# !DOO & DO8;
_EQO76 = !_MC027 & !_MCO028;

$ |(rx_cir_ 1: 80/bt_dmx_1: 75):2
_HCOG3 = DFP( EQO77 $ GND,
_EQ077 = DOO & _MC063
# 'DOO & D°7o ’
_EQ078 = I_MC027 & {_MCo028;

$ !rx_cir_l:80{bt_dmx 1l: 76}
JHCOGZ - DFF( EQO79 S
_EQ079 = DOO & _MC062
$ !DOO & DOSS .
_EQ080 = {1_MC027 & l _MC028;

GND,

$ |rx_ cir 1:80}bt_dmx_1:80}:
HCOSI = DFF( EQOBl S GND,
_EQO081 = D00 & _MCoé6l
$ !DOO & DOZ-
_EQ082 = 1_MC027 & 1_MC028;

$ |rx_cir_1:80|bt_dmx 1: 82
_ﬂCOGO - DFF( EQ083 s GND,
_EQ083 = DOO & _MC060
: 4 1DOO & DO1;
_EQO084 = 1_MC027 & !1_MCo028;

$ |rx_cir_l:80|ds_det_1: 47):2
HCOSZ = DFF( GND $ VCC,
_EQOo85 = _X004;
X004
EQOSG = | HCOOS & HCOOS &
$ jrx_ cir 1:80/ds_det_1:47):3
_HCO31 = DFF( HCOO3 $ GND,
EQOB? = ! HCOOS & _MCOO8 &

$ |rx_cir_1:80/ds_dmx 1:77|
._ncoss = DFF( EQOBB $ GND,
_EQO088 = DOO & _MCO059
$ 1DOO & DOS-
_EQO89 = ! H0027 & !_MCo28;

$ !rx_cir 1:80|ds_dmx 1: 77}:26
_MC030 - DFF( ! HC031 $ GND,
_EQ090 = HC003 & HRo

% lrx_cir_1:80}ds_dmx _1:78]:2
_MC0S8~ = DFF( _EQ091 $ GND,
_EQ091 = DOO & _Mco58
# !DOO & DO4;
_EQ092 = | MC027 & 1_MC028;

s lrx_ cir 1:80|ds_dmx_13 78} :26
_MC029~ = DFF( ! _Mco31 $ GND,

_EQO08S5,

This Sheet Has Been Replaced
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%

DSTRB, _EQO78, VCC );

DSTRB, _EQO80, VCC );

DSTRB, _EQ082, VCC ):

DSTRB, _EQ084, VCC );

$

_EQ086, VCC );

= EXP( ! _MC003 & !_MCOO4 & ! HC032 ):

3

_ncoaz _EQ087, VCC ):

* B

DSTRB, _EQ089, VCC );

L

IDATA_OUT, _EQ090, VCC );

3

DSTRB, _EQ092, VCC );

3
! SER_OUT,

_EQ093, VCC );

_EQ093 =

HC004 & MR;
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X009 = EXP( !_MCO033 & _X006 );
“EQ103 = CLOCK & ! _MC112;

$ |tx cir 1:131!bt _mx 1:61}:4 % _
_MC096 = DFF( 'ADR ouT $ GND, _EQ104, MR, VCC ):
_EQ104 = CLOCK & T _MCli2;

. ‘ $ ltx cir_1: 131'bt mx_1:61}:5 § -
- ncoss = DFF( _MC096 $ GND, _MCl111, MR, VCC );

A X cir 1:131)bt_mx_1:61}:39 3
uc094 = MCELL( !_MC096 ' _mMcoss );

$ |tx_cir_1:131)/bt_mx 1: 61"45 % :
HC046 = DFF( EQIOS ] GND, _EQ106, MR, VCC ):;

_EQ105 = _X010;
X010 = EXP( _X011 & _X012 & _X013 );
X011 = EXP( !_MCO34 & _X010 );
X012 = EXP( !BUS_OUT1 & _MC033 & _MCO34 );
X013 = EXP( !_MC033 & _X010 );

"EQ106 = CLOCK & !_MC1127

$ |tx_cir_1:131)bt_mx 1:62):4 %
_M0093 = DFF( !SEL OUT $ GND, _EQ107, MR, VCC );
_EQ107 = CLOCK & ! HCllZ; : '

$ |tx_cir_1:131)bt_mx_1:62):5 3 , '
_MC045 = DFF( HC093 S GND, _MCl1l11, MR, VCC ):

% ‘tx cir_1:131!bt_mx 1:62!:39 %
_nco44 = MCELL( ! TMC093 § _MCO045 );

$ Jtx_cir 1:131)bt _mx_1:62):45 % _
_140043 = DFF( EQ].OS s GND, _EQ109, MR, VCC )

_EQ108 = _X0147
X014 = EXP( _X015 & _X016 & _X017 );
X015 = EXP( !_MCO34 & X014 ); a
X016 = EXP( !BUS_OUT2 & _MC033 & _MCO34 );
X017 = EXP( !_MCO033 & _X014 ):

TEQ109 = CLOCK & !_MC1127

$ 'tx  cir_1:131!bt_mx_1:65):4 % :
_HCO‘Z = D!'F( !HOLD ouT $ GND, _EQ110, MR, VCC );
_EQllO = CLOCK & ! HC112.

$ ltx cir 1:131!bt mx 1:65):5 % ' '
_uc110 = DFF( _MC042 $ cuo, _Mci11, MR, VCC );

E 'tx cir _1:131}/bt_mx 1:65!:39 %
_HC109 = HCELL( ! HCO42 $ _MC110 ):

$ |tx_cir_1:131!bt_mx 1:65):45 %

"MC041~ = DFF( _EQ111 $ GND, _EQ112, MR, VCC );
_EQ111 = _X0187
X018 = EXP( _X019 & _X020 & _X021 );
X019 = EXP( !_MCO34 & _X018 );
X020 = EXP( !BUS_OUT7 & _MC033 & _MCO34 );
X021 = EXP( !_MCO33 & _X018 );

SUBSTITUTE SHEET (RULE 26)




——

i L

/ .
ect Has Been Replaced —

~PCTUS 93706908
RO/US 10NOV1993

P CLOCK & ! uc11z.

ir 1:131)bt_mx _1:66/:4 %

4 55" 2 orF( IMRRO_GUT $ GND, _EQ113, MR, VCC );
“20113 = CLOCK & !_MC112;
¢ |tx_cir 1: :131|bt_) mx 1:66}:5 % _ .
uc1o7 = DFF( _MC108 $ GND, _MCl11l, MR, VCC );
$ ltx cir_1:131lbt mx 1:66]{:39 %
HCIOS = . HCELL( 1| HC108 $ _MCl07 );
$ ltx_cir 1:131)bt_mx_1:66}:45 %
_KC039 = DFF( EQ114 S GND, _EQ115, MR, VCC ):
_EQll4 = _8022:
_X022 = EXP( _X023 & _X024 & _X025 );
_X023 = EXP( ! HCOS4 & _X022 );
TX024 = EXP( !BUS_OUTP & _MCO33 & _MCO034 );
X025 = EXP( ! HCO33 & X022 )} :
EQll15 = CIOCK & ! MCler
$ |tx_cir_1:131]c mx_1:94}:4 % '
HCIOS - DFF( !CHD ouT $ GND, _EQ116, MR, VCC ):
_EQll6 = CIOCK & T _MCli2;
$ ltx ecir 1:131)c mx_1:94}):57 % ' i
_MC101 = DFF( GND § GND, _MC105, MR, _EQl117 );
_EQ117 = _X026; |
X026 = EXP( _MC104 & _MC1l11 ):
$ |tx_cir 1:131lc mx 1:94}:79 %
_H0104 - DPP( EQ118 $ VCC, CLOCK, MR, .VCC ):
_EQl18 = HC101 & _MCl03; '
$ ltx_cir_1:131lc mx_1:94):86 % S
_ﬂC038 = DFF( 30119 $ GND, _EQ120, MR, VCC ):;
_EQ119 = X027. '
X027 = BXP( X028 & _X029 & _X030 ); '
_X028 = EXP( ! HC034 & _X027 );: ' :
X029 = EXP( !BUS_OUT5 & _MCO33 & _MCO034 );
X030 = EXP( ! HC033 & _X027 ):
_EQ120 = CLOCK & ! HC112:_
$ ltx_cir_1:131}c_mx_1:94!:89 %
_§C103 - DFP( HC031 $ GND, ! _MC105, MR, _EQl21 );
_EQ121 = XOZG. . '
3 ‘tx cir_1: 131'd mx _1: 85'RELEASE 3
_ﬂC092 = DFF( !DATA OUT $ GND, _EQl22, MR, VCC ):
_EQ122 = CLOCK & ! HCllZ' :
$ |tx_cir 1:131)d_mx_1:85|/SEND §% :
HC037 = DFF( GND $ GND, _MC092, MR, _EQ123 ):
EQ123 = _X031; :
X031 = EXP( HCOBG & _MCl1i1 );
$ |tx_cir 1:131!d_mx_1:85]:79 § , _
_ncoas ="DFF( ! _Mco37 $ GND CLOCK, MR, VCC ):;
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$ Jtx_cir_l:131/d mx_1:85):86 &
_HCOSS = DFF( E0124 $ GND, _EQ125, !{R, vee )

_EQ124 = _X0327
TX032 = EXP( _X033 & _X034 & _X035 );
TX033 = EXP( !_MCO34 & _X032 );
TX034 = EXP( !BUS_OUT4 & _MCO33 & _MCO34 );
X035 = EXP( ! _MCO33 & _X032 );

_EQ125 = CLOCK & !_MC112;

$ ltx_cir_1:131!ds_mx_l1:89]SEND $ -
_MC025 = DFF( _EQ126 $ _MC025, CLOCK, MR, _EQ127 );:
_EQ126 = CMD_OUT & DATA_OUT & _MC020 & _MC023 & _MC024 & _MC025
& .
SER_OUT;
_EQ127 = _X036;
X036 = EXP( ! _MCO25 & _MCl11 );

$ |tx_cir_1:131)ds_mx_1:89/:105 % .

_HC024 = DFF( EQI28 $ GND, CIOCK, _EQl29, VCC ):;
_EQ128 = CMD_OUT & DATA_OUT & _MC020 & SER_OUT;
_EQ129 = CMD OoUT & DATA OUT & _MC020 & SER OUT;

g ltx cir_1: 131'ds mx_1:89}:106 %
_HCOZB - DI"F( 116024 $ GND, CLOCK, . _EQ130, VCC ):
_EQ130 = CMD_ OU'I' & DATA_OUT & HCOZO & SER_OUT;

$ |tx cir 1: 131'ds mx_1:89}:116 % :
__HCO34_ = DFF( GND $ GND, !SER_OUT, vCC, _EQ131 );
_EQ131 = MCO031 & ! _MC117;

¥ ltx_cir 1:131/ds_mx_1:89}:117 §
_MCO33 = DFF( GND $ GND, {DATA_OUT, VCC, _EQ132 ); :
-EQl32 = _MCO31 & ! McCo92; -

$ |tx_cir_1:131!ds mx_1:89!:128 % .

HCOZO = D!'F( 30133 -3 VCC, CIOCK, _EQl34, VCC ):
_EQl33 = | HC020 & !_MCO31; :
EQ134 = HCOZS & HR:

‘% jtx_cir_1:131!s mx 1:83|RELEASE %
_MC117~ = DFP( ISER OUT § GND, _EQ135, MR, VCC ):
_EQ135 = CLOCK & T _MC112; |

- $ Jtx_cir_1:131)ls_mx 1:88):57 %
MC116 = DFF( GND $ GND. _MC117, MR, _EQ136 ):
_EQ136 = _X037; : -
x037 = EXP( uc111 & _MC115 );

$ |tx cir_1:131)s_mx_1:88):58 %
_MC].].S = DFI_"( 30137 $§ VCC, CILOCK, MR, VCC ):
_EQ137 = MCl14 & HCllGn _

$ |tx_cir 1:131!s mx 1:88):74 %
_HC114 = DFF( ! 110113 $ GND, ! _MCl117, MR, _EQ138 ):
_EQl38 = X037.

¥ |tx_cir_1:131)ls_mx_l: 88'-75 %

_uc113 = DFF( _MC005 $ GND, _MCll17, MR, VCC ); —
This Sheet Has Been Re place
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.
“Mco14”
_EQ139

%

3
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“MC013™
_EQ143

$

=
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TX039 =
=
=

TEQ144

lex_cir_

X038
X040

~X041
_EQ140 =

ltx_cir

itx_cir_

_MC090™ =

itx_cir_

_MCO89”
_EQl42 =

#

ltx_cir_

X042
X043
X044
X045
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1: 131'8 mxX_l: 83' 84 §%
DFF( EQ139 $ GND, -EQ140, MR, VCC ):;
Exp( _X039 & _X040 & _X041 );
EXP( ! HCO34 & _x038 )
EXP( IBUS OUT3 & _MCO33 & _MC034 ):
EXP({ ! HC°33 & x038 )?
CLOCK & ! HCIlZ-

 1:131{sup_mx_1:100}:4 % . _
DFP( !SUPR OUT $ GND, _EQ141, MR, VCC );
CLOCK & ! HCllZ, '

1:131)sup_mx_1:100]:5 % _
DFF( _MCO091 $ GND, _MC111, MR, VCC ):;

1:131)sup_mx_1:100}:39 §.

HCELL( 39142 $ VCC ):

{_MCO090 & _MCOS91 & ! _MCO092 & !_MC117
TMCO090 & !_MCO91 & ! _MC092 & ! _MC117;

1:131}sup_mx_1:100}:45 % -
DFP( _EQ143 $ GND, _EQl44, MR, VCC ):
X042. -
EXP( xo43 & X044 & _X045 );
EXP( ! HCO34 _X042 ); B
EXP( !BUS ours & _MC033 & _MCO34 );
EXP( ! _MC033 & _X042 );
CLOCK & !_110112:

Shareable Expanders that are Duplicated in Multiple LABs:

(none)

Copyrighted April 6, 1992 by PiberCom, Inc.

- This Sheet Has Been Replaced
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APPENDIX B

project Information £: \maxéwork\mini\mini_rem\mini_rem.rpt
MAX+plus II Compiler Report File
Version 2.11 04/06/92

*kx%% Project compiled without errors
Title: REMOTE MINI-EXTENDER

Company: FiberCom, Inc.

'Designer: Richard LaBarbera

Rev: A

Date: 4:24p 5-29-1992

*% DEVICE SUMMARY %%

Chip/ - Input Output Bidir Shareable

~ POF Device Pins Pins Pins MCs 'EXPs % Utilized
MINI EPM5130WC-1 39 35 0 118 44 92 %

*% PIN/MC/CHIP ASSIGNMENTS #%

Actual

User Assignments
Assignments (if different) Node Nanme
MINI@8S ACKNLDGE -
MINI@99 ACTIVITY
MINI@20 ADR_IN
MINI@S ADR_OUT
- MINI@29 BUS_INP
MINI@39 BUS_INO
MINI@36 BUS_IN1
MINI@3S BUS_IN2
MINI@34 BUS_IN3
MINI@33 BUS_IN4
MINI@32 ~ BUS_INS
MINI@31 BUS_IN6
MINI@30 BUS_IN7
MINI@40 BUS_OUTP
MINI@50 BUS_OUTO
MINI@49 BUS_OUT1
MINI@48 BUS_0OUT2
MINI@47 BUS_OUT3
MINI@46 BUS_0OUT4
MINI@4S - BUS_OUTS
MINI@42 BUS_OUTé
MINI@41 BUS_OUT7?7
MINI@S1 CLOCK
MINIE@S CMD_OUT
MINI@84 coo
MINI@S3 co1
MINI@9s DASD
MINIE@1l1 DATA_IN
MINIE@3 DATA_OUT

TITUTE SHEET (RULE ) - This Sheet Has Been Replaced
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€9
#1897
NI@73
MINI@75
MINI@76
MINI@77
MINI@78

- MINI@79

MINI@8O
MINIE@S1
MINIE@82
MINI@S54
MINI@SS
MINI@S6
MINI@S57
MINI@S58
MINI@S9
MINI@60
MINI@61
MINI@64
MINI@65
MINIE28
MINIE70
MINI@100
MINI@2
MINIE52
MINIE9S8
MINI@22
MINI@23
- MINI@21
MINIl
MINIE@10
- MINI@27
MINI@17
MINI@6 .
MINI@l4
MINI@25
MINI@4
MINI@1S5
MIN1@86
MINI@?7
MINI@72
MINI@96

-58-

DAT_IN_D
DISC_ IN
pIV_A_B
D10
DIl
D12

'DI3

DI4
DI5
DI6
DI7
D18
DI9

A JVTTIVIS

ROIUSlOMNw%

4

L4

[
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, FILE HIERARCHY ##

/rx_cir_r:82

rx_cir_r:82 ds_det_r:60
’rx_cir_rzsz d_dmx_r:102
rx_cir_r:82;s_dmx_r:101;
rx_cir_r:82 ad_dmx_r:99
rx_cir_r:82;c_dmx_r:96|
rx_cir_r:82;op_dmx_r:83
rx_cir_r:82 bt_dmx_r:90;-
rx_cir_r:82 bt_dmx_r:89
rx_cir_r:82 bt_dmx_r:91
rx_cir_r:82 bt_dmx r:85
tx_cir_r:109 .
tx_cir_r:109 as_syn_r:9
tx_cir_r:109 bus_in_0:1

3
0
tx_cir_r:109,req mx_r:99
tx_cir r:109;req mx_r:99
tx_cir r:109;ds_dn_r:91

tx_cir_r:109;ds_mx_r:97 .
tx_cir r:109;ds_mx_r:97;fclatch:86)

tx_cir_r:109 ds_mx_r:98 _ :
tx_cir_r:109;ds_mx r:98)fclatch:86}

tx_cir r:109;bt mx r:81 o
fclatch:43) -

fclatch: 43|

tx_cir_r:109 bt mx_r:8l
tx_cir_r:109;bt_mx _r:80
tx_cir_r:109 bt_mx r:80;fclatch:43]
tx_cir_r:109,bt mx r:78
tx_cir_r:109;bt_mx_r:78;fclatch:43|
tx_cir_r:109,bt_mx_r:77 _
tx_cir_r:109 bt _mx_r:77;fclatch:43]
tx_cir_r:109{bt_mx r:76

tx_cir_r:109 bt_mx_r:76; fclatch:43| ' -
tx_cir_r:109 bt _mx_r:75;
tx_cir_r:109 bt_mx r:75;fclatch:43|
ala_drvzssi
ala_drv:83;wd_cntr:123)

=

This Sheet Haé Been Replaced.
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PCTUS 93706908
-60-  RO/US [ 0 NOV 1993

sogic for device "MINI' compiled vithout errors

ce: EPMS130WC-1
Bcuzity: OFF

A R R R R A
c ) E B ECE c
T b s § 8 8 s K
P v % T EEE TN
A Y . b0D R R RR R L :
v I A AVYVVVYYVYVGGODCCDD
LT M _E S CCEEEENNSBSBGOOTITI
T YR BNDCCDODOUDODTUDTUDTETEU O1 9 8
./ 100 99 98 97 96 95 94 93 92 91 90 89 88 87 86 85 04 83 52 81 )
oroUT | 1 : 80 | 017
HOLD OUT | 2 79 | D16
DATA_OUT | 3 78 | DIS
SER_OUT | 4 77 | D14
aoouT | § 76 | DI3
SELOUT | 6 7% | DI2
SUPR_OUT | 7 74 | DIl
ADR OUT | 8 73 | D10
DISC_IN | -9 72 | VLTN
REQ_IN | 10 71 | GND
DATA IN | 11 70 | DSTRB
GND ) 12 - 89 } vee
GND | 13 68 )} vcC -
SER_IN | 14 . 67 | GND
STAT IN | 1S 66 | GND
GND | 16 EPM3130NC=-1 65 | DO9
SEL_IN | 17 64 | DOB
vee | 18 ’ 63 | GND
vee |19 62 | GND
ADR_IN | 20 61 | poO?
oP_IN | 23 60 | DO6
MRXO_IN | 22 $3 | DOS
MRXG OUT | 23 . 58 | DoOd
DAT_IND | 2¢ $7 | po3
SER_IN D | 28 %6 | Do2
RESERVED | 26 5 | DO}
RLY DRV | 27 54 | DOO
DRV _OE | 28 53 | RESERVED
BUS_INP | 29 $2 | LOS
BUS_IN7 | 30 S1 | CLOCK
I 33 32 33 34 33 36 37 38 39 40 41 42 43 44 45 46 47 48 493 S0 _| '
8 3 3 3 838 B3 GG B33 B8 B YV YV BB BB BB
UUUYUUous Ny yuvuuvuuvuccecUuUuuyUuvuwv
$ $ 83533 s DpDpss s SCCS8S S S S S s
I T TTTETT T33 9 03000 o
N ¥ ¥ N u wn N g U v U U v uvUuwgy
¢ S ¢« 3 21 0o T T T TTTTCTT
P 7T 6 S 4 3 210
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#% RESOURCE USAGE #+

Logic Array Block

A:
B:
C:
Ds
E:
F:

MCl - MC16

MC1l7 - MC32
MC33
MC49
MC65

- MC81 - MC96
G: MC97 - MCll2

- MC48
- MCé4
- MC80

H: MCl11i3 - MCl2s8

Total
Total
Total
Total

Total
Total
Total
Total
Total

Hacrocells

16/16(100%)
16/16(100%)
16/16 (100%)
1 16/16(100%)
6/16( 37%)

16/16(100%)

16/16 (100%)
16/16(100%)

input pins required:

output pins required:
bidirectional pins required:
macrocells required:
shareable expanders in database.

Synthesized macrocells:

61

I/0 Pins

8/8 (100%)
7/8( 87%)
8/8(100%)
8/8(100%)
7/8( 87%)
8/8(100%)
6/8( 75%)
6/8( 75%)

dedicated input pins used:
I/0 pins used:

macrocells used:
shareable expanders used:

PCTUS 93/06908
RO/US [0NOV.1993

Shareable External
Expanders Interconnect
1/32( 3%) 10/24(41%)
2/32( 6%) 12/24(50%)
1/32( 3%) 11/24(45%)
8/32( 25%) 13/24(54%) -
0/32( 0%) 6/24(25%)
28/32(87%) 23/24 (95%)
3/32( 9%) 19/24(79%)
1/32( 3%) 8/24(33%)
16/ 20 ( 80%)

- 58/ 64 ( 90%)
118/128 ( 92%)

- 44/256 ( 17%)

39
35
0
118
44
0/128 ( 0%) -~

This Sheet Has Been Replaced
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%% INPUTS ##

MCell

PCTUS 93/06908
2  RO/US 10NOV 1993

Shareable
Expanders

Fan-In

Pin LAB Primitive Total Shared INP FBK Nanme
85 (101) (G) INPUT 0 ) 0 0 ACKNLDGE
20 - - INPUT 0 0 0 0 ADR_IN
29 (23) (B) INPUT 0 0 0 0 BUS_INP
39 (39) (©) INPUT 0 0 0 0 BUS_INO
36 (38) (C) INPUT 0 0 0 0 BUS_IN1
35 (37) (C) INPUT ) 0 -0 0 BUS_IN2
34 (36) (C) INPUT 0 0 0 0 BUS_IN3
33 (35) (C) . INPUT 0 0 0 0 BUS_IN4
32 (34) (C) INPUT 0 -0 0 0 BUS_INS
31 (33) (©) INPUT 0 o 0 0 BUS_IN6
30 (24) (B) INPUT 0 0 0 0 BUS_IN7
51 (65) (E) INPUT 0 0 0 0 CLOCK
95 (115) (H) INPUT 0 0 0 0 DASD
11 - - INPUT o 0 0 0 DATA_IN
24 (18) (B) INPUT 0 o 0 0 DAT_IN_D

9 - - : INPUT o 0 o 0 DISC_IN
97 (117) (H) INPUT o 0 0 0 DIV_,A B
54 (68) (E) INPUT -0 0 0o 0 DOO
55 (69) (E) INPUT 0 0 0 0 DOl
56 (70) (E) INPUT 0 0 o 0 Do2 -~
57 (71) (B) INPUT 0 o 0 0 DO3
58 (72) (E) INPUT 0 o o 0 DO4
59 - - INPUT 0 0 0 0 DO5
60 - - INPUT 0 0 0 0 Doé6
61 - - INPUT o 0 0 0 DO7
64 - - INPUT 0 0 0 0 Do38
65 - - INPUT 0 0 0 0 Do9
70 - - INPUT 0 o 0 0 DSTRB
52 (66) (E) INPUT 0 0 0 0 1Os
98 (118) (H) INPUT 0 ] 0 0 MR
22 - - INPUT 0o ] 0 0 MRKO_IN
21 - - INPUT o o o 0 OP_IN
10 - - INPUT 0 0 0 0 REQ_IN
17 - - INPUT 0 0 0 0 SEL_IN
14 - - INPUT 0 0 0 0 SER_IN
25 (19) (B) INPUT 0 o 0 0 SER_IND
15 - - INPUT 0 o 0 0 STAT_IN
72 - - INPUT 0 0 0 0 VLTN
96 (116) (H) INPUT o o 0O O WD_EN

-
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.. Han 93706908
63 | RO/US [ 0 NOV 1993

*% QUTPUTS #*+

Shareable
' Expanders Fan-In
Pin MCell 1IAB Primitive Total Shared INP FBK Name
99 119 H QUTPUT 0 0 (o} 2 ACTIVITY
8 8. A DFF o 0. 4 2 ADR_OUT
40 40 C DFF 0 0 4 1 BUS_OUTP
50 56 D DFF 0 0. 4 1 BUS_OUTO
49 55 D DFF 0 0 4 1 BUS_OUT1
48 54 D DFF 0 0 4 1 BUS_OUT2
47 53 D DFF ) 0 4 1 BUS_OUT3
46 52 D DFF 0 0 4 1 BUS_OUT4
45 51 D . DFF 0 0 4 1 BUS_OUTS
42 50 D DFF 0o -0 4 1 BUS_OUTé
41 . 49 D DFF 0 (1] 4 1 BUS_OUT?7
5 5 A DFF 0 0 4 1 CMD_OUT
84 100 G OUTPUT 0 0 1 0 coo
83 99 G OUTPUT 0 o 1 0 ¢Col
3 3 A DFF 0 0 4 2 DATA_OUT
73 81 F DFF o 0 2 1 DIO
74 82 F OUTPUT 4] 0 0 3 DIl
75 83 | 4 - QUTPUT 0 (4] 0 3 D12
76 84 F OUTPUT 0 0 0 3 DI3
77 85 F OUTPUT 0 0 0 3 DI4
78 86 F OUTPUT 0 o 0 3 DIS
79 87 F ‘OUTPUT -0 0 0 3 DIe -
80 88 F OUTPUT 0 0 0 3 DI7
81 97 G OUTPUT (+] 0 0 3 DIs8
82 98 G ouTPUT 0. 0 (1] 3. DI9
28 22 B OUTPUT 0 0 1l 0 DRV_OE
100 120 H OUTPUT 0 0 1 1 FAULT
2 2 A DFF (] 0 4 1 HOLD_OUT
23 17 B DFF 9 0 4 1 MRKO_OUT
1 1 A DFF 0 0 4 0 OP_OUT
27 21 B OUTPUT 0 0 1 0 RLY_DRV
6 6 A DFP 0 4] 4 1 SEL_OUT
4 4 A DFF ) 0 4 3 SER_OUT
86 102 G DFF 1 0 2 13 STROBE
7 7 q: .DFF 0 . 0 4 1 SUPR_OUT

This Sheet Has Been Replaced
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 PCTUS 93/0690g
“  RO/US !0NOV1993

#+ BURIED LOGIC %

Shareable :
'Expanders Fan-In

Pin MCell LAB Primitive Total Shared INP FBK Name

- 128 H DFF 0 0 2 1 |ala_drv:83|wd_cntr:123):2

- 127 H DFF 0 0 2 2 |ala_drv:83|wd_cntr:123):4

- 48 € DFF 0 0 2 18 |ala_drv:83|wd_cntr:123]:5

- 126 H DFF 0 0 2 3 |ala_drv:83|wd_cntr:123]:6

- 125 H DFF 0 0 2 4 |ala_drv:83|wd_cntr:123|:7

- 47 € DFF 0 0 2 5 |ala_drv:83|wd cntr:123}:8

- 46 C DFF 0 0 2 6 |ala_drv:83|wd_cntr:123):9

- 45 C DFF 0 0 2 7 jala_drv:83|wd_cntr:123|:10

- 44 C DFF 0 0 2 8 |ala_drv:83jwd_cntr:123}:11

- 43 C DFF 0 0 2 9 |ala_drv:83{wd_cntr:123}:12

- 42 C DFF 0 0 2 10 |ala_drv:83|wd_cntr:123}:13

- 41 C DFF 0 0 2 11 |ala_drv:83|wd_entr:123|:14
(39) 39 ¢ DFF 0 0 2 12 |ala_drv:83}wd_cntr:123):15
(36) 38 C DFF 0 0 2 13 |ala_drv:83|wd_cntr:123):16
(35) 37 ¢ DFF 0 0 2 14 |ala_drv:83|wd _cntr:123):17
(34) 36 ¢C DFF 0 0 2 15 |ala_drv:83{wd_cntr:123}:18
(33) 35 ¢ DFF 0 0 2 16 |al _dxv 83|wd_cntr:123):19
(32) 3% ¢ DFF 0 0 2 17 |ala_drv:83|wd_cntr:123}:20
(31) 33 ¢ DFF - 1 0 4 19 |ala_drv:83|WD_SEND

- 124 H DFF 1 1 1 7 |ala_drv:83):2

- 123 H DFF 1 1 2 5 |ala_drv:83|:3 -

- 122 H DFF 1 1 2 5 |ala_drv:83(:96

- 16 A DFF 0 0 2 1 |rx_ecir r:82)ad dmx _r:99):19

- 15 A DFF 0 o -2 3 |tx_cir_; 82|d_dmx_r:102}:26

- 16 A DFF 1 0 5 1 |jrx_cir r:82|ds_det_r:60]:2

- 13 A DFF 0 0 4 2 |rx_cir_r:82|ds_ de: r:60]:3

- 12 A DFF 0 0 2 3 jrx_cir_r:82)s dmx_r:101):26

- 11 A  DFF 0 0 3 2 |rx_cir_r:82|s_dmx_r:101]:41

- 9 F DFF 0 0 11 2 |rx_cir_r:82fs_ dnx r:101]:42

- 10 A DFF 0 0 2 2 |rx_cir_r:82|s_ dmx_r:101f:43 _

- 112 ¢ DFF- 0 0 2 13 |tx_cir r:109}as_syn_r:93}:58

- 111 @6 DFF 1 0 2 14 jtx_cir_r:109]as_syn_r:93]:65

- 121 H DFF 0 -0 2 2 |tx_cir r:109|bt_mx r:75]:4
(98) 118 H DFF o 0 1 2 |tx_cir_r:109|{bt mx r:75|:5

- 9 A MCELL 0 0 0 2 |tx_cir r:109|bt_mx r:75|:33

- 95 F DFF 4 o 3 3 |tx_cir_r:109|bt_mx r:75]|:36
(97) 117 & DFF 0o 0 3 0 |tx_cir r:109|bt_mx r:75]:41
(96) 116 H DFF 0 ) 2 2 |tx_cir r:109|bt_mx r:76|:4
(95) 115 H DFF. 0 0 1 2 jtx_cir r:109}bt_mx r:76}:5
(92) 114 H - MCELL 0 0 0 2 |tx_cir_r:109|bt_mx r:76]:33

- 9% F DFF 4 0 3 3 |jtx_ cir r:109|bt_mx r:76|:36
(91) 113 H DFF 0 0 3 0 |tx_cir_r:109|bt mx_r:76|:41

- 64 D DFF 0 0 2 2 |tx_cir_r:109|bt_mx r:77|:4 .

- 80 E DFF 0 0 1 2 |tx_cir_r:109|bt_mx r:77{:5

- 79 E MCELL 0 0 0 2 ltx_cir_r 109{bt_mx_r:77{:33

- 93 F  DFF 4 ] 3 3 |tx_cir r:109|bt_mx r:77|:36

- 63 D  DFF 0 0 3 0 |tx_cir_r:109jbt_mx r:77|:41

- 62 D DFF ) 0 2 2 |tx_cir_r:109|bt_mx r:78(:4

- 78 E DFF 0 0 1 2

jtx_cir_r:109|bt_mx r:78]:5

f'hls Sheet Has Been R eplace
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77
- 61
60
110
109
59
58
108

- 107
- 106

[ R}
s
N

- 105

BN EEEENPIEONOOAPRREERNQDOOQUOOQDDRM

PCTUS 93706908
RO /US [0NOV1993

[+
(%)

MCELL 0 o o 2 Jtx_cir_r:109|bt_mx r:78]:33
DFF 4 0 3 3 |tx_cir_r:109|bt_mx_r:78}:36
DFF 0 0 3 0 |tx_cir r:109|{bt_mx_r:78j:41
DFF 0 0 2 2 |tx_cir r:109|bt_mx r:80|:4
DFF 0 0 1 2 |tx_cir_r:109|bt_mx_r:80}:5
MCELL 0 0 0 2 |tx_cir r:109|bt_mx_r:80]:33
DFF 4 0 3 3 jtx_cir_r:109|bt_mx_r:80|:36
DFF 0 0 3 0 |tx_cir_r:109{bt_mx_r:80}:4l
DFF 0 0 2 2 |tx_cir_r:109|bt_mx_r:81]:4
'DFF 0 0 1 2 |tx_cir_r:109|bt_mx _r:81]:5
MCELL 0 0 0 2 |tx ecir_r:109{bt_mx_r:81|:33
DFF 4 0 3 3 |tx_cir_r:109|bt_mx r:81}:36
DFF 0 0 3 0 |tx_cir_r:109{bt _mx r:81):4l
DFF 1 0 6 4 |tx_ecir r:109|ds_dn_r:91|SEND
DFF 0 0 2 2 |tx_cir_r:109|ds_dn _r:91}:81
DFF 0 0 1 2 |tx_eir_r:109|ds_dn r:91}:104
DFF 0 0 1 2 |tx_cir r:109|ds_dn r:91]:106
DFF 0 0 5 2 |tx_cir_r:109|ds_dn r:91]:136
DFF 0 o S 1 |tx_cir_r:109|ds_dn_r:91}:137
DFF 0 0 3 1 |tx_cir_r:109|ds mx_r:97|RELEASE
DFF 1 - 1 1 3 |tx_eir_r:109{ds mx r:97|:57
DFF 0 0 2 2 |tx_cir r:109|ds _mx _r:97|:58
DFF 4 0 3 3 |tx_cir_r:109|ds_mx_r:97|:72
DFF 1 1 1 5 |tx_cir_r:109|ds_mx r:97|:76
DFF 0 0 3 1 |tx_cir_r:109|ds_mx_r:98|RELEASE
DFF 1 1 1 3 |tx_cir_r:109|ds mx r:98|:57 "
DFF -0 o 2 2 |tx_cir_r:109|{ds_mx_r:98|:58
DFF 4 0 3 3 |tx_cir_r:109|ds_mx _r:98|:72
DFF 1 1 1 5 |tx_cir_r:109|ds_mx r:98|:76
DFF 0 0 2 2 |tx_eir_r:109|req mx_r:99|:4
DFF 0 0 1 2 |tx_cir r:109|{req_mx_r:99}:5
MCELL 0 0 0 4 |tx_cir r:109|req mx_r:99}:33
DFF 4 0 3 3 |tx_cir_r:109|req_mx_r:99|:36
DFF 0 0 3 0 |tx_cir_r:109|req mx_r:99|:41
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## MACROCELL INTERCONNECTIONS *¥%
Logic Array Block 'A':

PCTUS 93/06908
RO/US [0ONOV1993

MMMMMMMMMMMMMMMM
cccececeeccececceccecccc
85321111111164729
l_llll654321°llll .
meern VI LLIr it ir il iaBcoEran | Name
MC8 => @ = = = =@ == === === i @ oe>m==- i ADR_OUT
MCS => = @ = = = = = = = = ~ ===~ @#%<~-~#*- | CMD_OUT
MC3 > = =@ == =@ === ==-=- i ER R i DATA_OUT
MC2 => = = = @ = ===« == cecece=]|@ge==-=---] HOLD_OUT
MCl ->@ e eee@e-eeee@e--@ee@-|@**»*- -~ - | OPOUT
MC16=> @ = = = = = = = = = = =« = = = =} @ = = = = = <=/
lrx_cir_r:82)ad_dmx_r:99}:19
MC15-> = = @ = = = = = = = = = = = = = l @ = = = = - - - |
lrx_cir_r:82!d_damx_r:102}:26 _
MCld=> = = = = = = = 8. @ = = = = = = = | @ = == ===~
lrx_cir r:82)ds_det_r:60}:2
MC13=> = = = = = = @ = = @ = = = == =1 @ # = = = = # = |
lrx_cir_r:82)ds_det_r:60}|:3
uc1z-> R B R N B I B !
lrx_cir_r:82)s_dmx_r:101}:26 i
MCll=> = = = = = = = = = = = = =@ == @ =« = = =« - - < 1
lrx_cir_r:82)s_dmx_r:101}:41
nc1o-> R T B B
lrx_cir r:82)s_dmx r:101}:43 '
MCE => = = = = = = = = = = = =@ =~ = i @~ ---=-=-=-| SEL OUT
MC4 => =~ = = === =-==-g@g@-@-~-~- 1 @~~-==%*=-~ SER OUT
MC7 => = = e s c e e ccecc@e=-@g=-|@e==e=--=-- | 'SUPR_OUT
MCY => = = = = = = = = = = = = = = = -l @ = === -

Pin

20 > e eemme=eee=——==--=
95 =) = . - e e e eee e e---
11 —>====-=-@@@----<---

9 ePeecmccccmme=m==-=

54 = B B B BB oeeemee RN -
55 <> o === f o como--=-=-=
56 > Mo omeocwoooe--—--
57 - @ ee e e eee e e e =R e ==
58 => = = == ==c=c===%=-=
59 > = =@ ===m========-=
60 => =@ =-============-=
61 => = mm=mmem === -===@-
64 => == =@ ============
65 => =~ ============="==
70 ->0e@8@@-------@88€-
98 => H A h k k= kR Rk kRN AR =
22 > = e emmmmmemema=—--=-=

21 > -=-=-@-8@---°-=-=-=

SUBSTITUTE SHEET (RULE 26)

| e e == =-=-=-¢ : ADR_IN
| DASD
i DATA IN
| DISC_IN
- | poo

- | DOl

- | Do2

- ! DO3

- | Do4

- | Dos

- | DO6

- | DO7
e
*

!

|

#0000 L Ly g

D I OO®®* %k ** gy |

*®®1 L) gy )

*@® 1L,

wonmqno*at»&.dt

|ll-llllllll'0lllll'
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16 ->

I S A R A - i - - -@--- i REQ_IN
17 b A L I---e----ISEL—IN
14 >~ ==cece-f@-@--=-=--=- 0208-~--=~--"- i SER_IN
18 >~ ~-~=-=--~--@8Qe-@@~---)@--@-@-~- | STAT_IN
72 => = ® = = o e o= - === -~ ] == - -- - @} VLTN
MC96 => = = = = = = = = = = L e B A R B B
lrx_cir_r:82|s_dmx_r:101)}:42
MC121=> = = = = = = = = = = = = = = « L N BN I
1tx_cir_r:109)bt_mx r:75):4
MC1l18=> = = = = = = = = = = = = = = = % | * = = = = « - @ !

ltx_cir_r:109)bt_mx_r:75|:5

.#% MACROCELL INTERCONNECTIONS **
Logic Array Block 'B':

M

MCELL
MC22->
MC17->
MC21->
MC32-> - -

ltx_cir_r:109/ds_dn_r:91}|SEND

MC31-> = - - @ @ - - Q@@ - - ==~ ==} =
ltx_cir_r:109!ds_dn_r:91}:81

MC30-> - = e e = e e e e e ===l
ltx_cir_r:109!ds_dn_r:91!:104
MC29=> = = = = = = = = = @ = = = = = = | =
jtx_cir _r:109|ds_dn_r:91}:106

MC28~> = = = @ = = = = = = = = = = = = | =
|tx_cir r:109|ds_dn_r:91}:136

MC27-> = - - @ = = - e - - .- -] -
ltx_cir r:109/ds_dn_r:91):137

MC26=> = = = = = @ = = = = = = = = =@ | =

e

It ®j-—-urnz=x
L~ X
(IR N S H o Y-
i——~onvnxX
t——unNOX
i——&Nn0X
(=~wa0x
T W= e ¥ 4

3
2
!
|

W —pwak
”l'lnounx

.rlwuwnoz
'l'lumunz

M
C
2
8
!
1

jtx_cir_r:109)ds_mx_r:97|RELEASE
ltx_cir_r:109)ds_mx r:98 | RELEASE -
itx_cir r:109|ds_mx_r:98):57 '
ltx_cir_r:109)ds_mx_r:98):58 ,
itx_cir_r:109)ds_mx_r:98}:76
itx_cir_r:109|req mx_r:99)}:5

itx_cir_r:109!req mx_r:99}:33

]
[ ]
]
]
]
L
»
]
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PCTUS 93/06908
= RO/US 10NOV1993

2 o -p ® - - . - - - - - o = o= - “- - : -- e e - - - e : ADR_IN
51 > = = ek k= =k kAR koo ; -k % Rk Rk k K ® } CLOCK
11 -) o =@ = e - e - e e ------- = e e ----- .- : DATA IN

DAT_IN_D

9 > - ===-- --==-- - ===« e==@--=--| DISC_IN
54 “> @ # = = e ° == --===- * k & & = - - - | DOO
59 -> === === - m-em === @ --@=---- I DO5
60 =D = - % e eeeee--- - - e --Q@~=--- DO6
61 > = = = e = e ee .- ===- @ --@8 ~=-- DO7
64 =D = = = ® = = = o= esee=-s @ --@ ~-=-- DO8
65 > =@ .- .- - - - -=-=-=-- DO9
70 =>=-@e==-=-=======----190@@@e---@  DSTRB
52 R B B R R e R R i 1OS
98 > =@ H = N R ===k kR kRN - * Rk Rk Rk ko kR MR
22 > == =ceeeeeoeoceo=]|eee=--<@-] MRKO_IN
21 “> = e e e =2 e=o=cececee=-]@e=-=--@]|]O0P]IN
10 =D e e e = s = e e === =- --- i - =@ --- i REQ_IN
17 -> ® . .- - .= - === e P @ ~=-=--=- l SEL_IN
14 > e=e=e@e==-@@~=-=-~=== 1 @@=~~~ =- | SERIN
25 ->---*-—*'**-*-——-—=-*-——-—-:
SER_IN D ' .
1§ «> =~ e e weee=-ceeece=!@g--@g-@--| STAT_IN
72 > e e e e e e e neeeeena] ===~ ? | VLTN
=

lrx_cir_r:82)ds_det_r:60}:3 '
lex_cir_r:109}as_syn_r:93}:58
ltx_cir_r:109}as_syn_r:93) :65

ltx_cir r:109)req mx_r:99|:4

]
]
»
]
*
»
*»
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PCTUS 93/06908
s  RO/US |ONOV1993

#% MACROCELL INTERCONNECTIONS ##
Logic Array Slock 'c':

MCELL |
MC48 => @ = = = = = = = = = N I RN IR
lala_drv:83|wd_cntr:123| : -
MC47 -> @ @ @ @ e @ e ee
lala_drv:83|wd_cntr:l
'MC46 -> @ -@0@eee@
- lala_drv:83)wd_cntr:l2
HC45 -> @ - - e e @
lala_drv:83}wd_cntr:12
MC44 -> @ - - -~ 0@ @
lala_drv:83|wd_cntr:12
MC43 -> @ - - - - @
lala_drv:83|wd_cntr :12
HC42 -> @ = - - -
lala_drv:83|wd_cntr: 12
MC4l => @ = = = = = =
lala_drv:83}wd_cntr 123}:1
MC39 > @ = = & == =--0
lala_t drv.as'wd cntr=123 :15
HC38 -> @ = = = - - --
lala_drv:83|wd_ cntr: 123}:16
HCS? -> @ = = = - - - -
lala_drv:83)wd_ cntr: 123}:17
MC36 > @ = = ® * == - -
lala_drv:83)wd_cntr:123|:18
MC35 => @ = = = = = = = = = =
lala_drv:83|wd_cntr:123{:19
HC34 -> @ = = ® ® ===
lala_drv:83}wd_cntr:123}:20
MC33 => = o = = @ @ @ « =« @« =« = =
lala_drv:83|WD_SEND
HC40 > ® ® = @ ® - . = -

MMMMMMMMMMMMMMMM
cgccececegceceececceccecceccec
4 444444433333334
8765432198765430
TR R N I I T T D [ N N S B R N
U T T T T T A A N NN RN TR B BN |

N
[ XY XY

® W

mmu
m

o w
0.. O”m::.-
,PpWENeOHr®O® ® o

u
® ® ® ® ® ® ®™ ® ® ® ™ ®

U

1l

BUS_OUT?

Pin _

20 - - e e e e e .. e e e === } - = =====-@ ! ADR_ IN
51 SO I IE BE K BK B B BE R BE BE BN 2R R R g -k kR kR kR g CLOCK
11 -> ® m e e e e ee e e- e "o == i'e @ === == i DATA_IN
9 - = - .- -- == - - = e .- -- | - =@ == - | DISC_IN
97 > = = e e e eeceeeme=medte]| =e*ee==-=; DIVAB
54 - @ W = e w @ e ® ® > w = e e - * ****—--—'DOO'
59 “d> = - me.m .- -. === === @ ==@ ===~ { DOS
60 > = - . .- e e e e === ==- @ - ~-@Q == = = I_D06
61 - ® ... e = .- - e = == @ - =@ == == | DO7
64 -> = mww.e e === == == @ - =8 = = = = ' DO8
65 => = = = 2 e e e eceoee=- e -@@~-~-=---, DO9

This Sheet Has Been Replaced

SUBSTITUTE SHEET (RULE29) |||I|I||III|| I




. BUS_OUTO

o8 > B % k& ook kR Rk Rk k kR

15 => = = = = = = = = = = = « = = = = |

72 => = == = = @« o === ====-=- !
96 ->
H0128->***************

lala_drv:83|wd_cntr:123|:2
Hc127—>***************

lala_drv:83|wd_ cntr:123)

uc125->***********a***,

lala_drv:83|wd_cntr:123}:6 - .
Hc125—>***************

lala_drv:83|wd_ cntr:123}:7

MCL1ll=> * % % % % % % % #® % % % & & *
ltx_cir_r:109}as_syn_r:93}:65

PCTUS 93/06908
o RO/US 10NOV1993

SEL_IN
SER_IN
: STAT_IN
VLTN
WD_EN

O ® ® ® ™

»!

#% MACROCELL INTERCONNECTIONS #*#
Logic Array Block 'D':
MMMMMM

—— 00
-—nuonN
- 00
-~ 0N
—_—Nn0
- A0
lecon 2
0o nNR
T l—bh X
—=anXx
—oanX
el XK X
e L. XX 1
-—~Nuonx

MCELL
MC56 ->

i~~LWoOR
.-—NGOS

MCS58 => = @ = = = = = = = = = = = = =
BUS_OUT1 |

MCSE => = = @ = = = = = = = = = = = =
BUS_OUT2 |

MC53 =» = = = @ = = = = = = = = = = =
BUS_OUT3 .

MCS2 => = = = = @ = = = = = = = =« = =
BUS_OUT4

MCS1 «> = = = = = @ = = = = = = = = =
BUS_OUTS |

MCS50 => = = = = = = @ = = = = = = = =
BUS_OUT6 |
MC4T => = = = = = = = @ = = = = = = =
BUS_OUT7

ltx_cir_r:109}bt_mx_r:77}:4
MC63 -> = = = = = - -~ @ - - == ==
ltx_cir_r:109)bt_mx_r:77}:41

This Sheet Has Been Rep! laced
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 PCTUS 93706908
2 RO/US [ONOV1993

MC62 => = = = = = = = = = = = = = = = = | -« - @ #* % - - |

ltx_cir_r:109!bt_mx_r:78]):4 ‘
MC6T => = = = = = = = = = = @ - === =] = = -
ltx_cir_r:109!bt_mx_r:78}:41 ' _
MC60 => = = = < = = = = = = = = = = = =« | = = -
ltx_cir_r:109)bt_mx_r:80}:4 '

- - R = |

MCS9 => = = = = == = = = = = - - --- 1 - - - * - |
ltx_cir_r:109)bt_mx_r:80!:36
MCS8 => = = = = = = = = = = = =@ = = =] = o o@g - =« |
ltx_cir_r:109!bt_mx_r:80}:41
MCST => = = = = = = = = = = = = © =@ = = | @ a2 cg =« |

ltx_cir_r:109|bt_mx r:81}:36

Pin

20 ~> - , -
29 > m - e e e e cr ... --~ * i - -k -k - i BUS_INP
30 >~ e mcemcecmmeN o= | ===k -h - BUS_IN7
51 “> = = = =« ===k * Ak Kk k k]| - w ok h kx| CLOCK
1] > = = = = == = cooeoecece=-- i @ ~===«- i DATA_IN
9 > = === et~ -- -@~- | ===-@ ==~~~ DISC_IN
54 - B % R R RN e e e ee - R AR - e e - DOO
55 > N = mee .o e e eee - L A DOl
86 => = % = = = = = ® = = = = = === ® = -k === DO2
57 > w = h = .- .- ee-e-~-- LA B DO3
58 > = == e m.ee.n .- .- LEL AL R DO4
59 ->--<--f@-----cc-c-~--i@8--@-=--- D05
60 > = e s cecfeecnrecr s -~ DO6
61 => == e e ecef e~ -- e -=-Q === DO7
64 -> = .. e o=@ eneneeea- e ~--@ -~ - - Dos
65 > IR R B B - 8@ -==-- DO9
70 ->@eeeeeeel~-~---=---- 100¢¢@-~---¢  DSTRB
98 N I I I I I NI N W * Rk k ok k Rk Rk MR
22 S> e, e e e mececcecceeccecen! eweea-a-@-| MRKO_IN
21 > ® = - == e ceeeeeeeee] @eee=--2g] OPIN
10 > = .. e e e e e o=~ i o ool i REQ_IN
17 > e e oo eneese-—-- | 23~ @ -=-=-- | SEL_IN
14 > = ® e ecececececeee~ | @@~~~ SER_IN
15 => =~ = =weccececececccaf@geo=-=!@-=-g~-0@~~-! STAT_IN
72 “> @ = % ==~ eceese] ceee-~-@g! VLIN
MClL => R % % % % % # # @ @ = =o' = = = = } Q@ % % X = = = = ; OoP OUT
uc112->-------—*—*—**—*}—*—***e*=
|tx_cir_r:109}as_syn_r:93}:58 '

9
itx_cir _r:109/ds_dn_r:91
" |tx_cir_r:109|/ds_dn r:91|

## MACROCELL INTERCONNECTIONS ##
This Sheet Has Been Rep

e i

SUBSTITUTE SHEET (RULE 26)



PCTUS 93/06908
72 RO/US !0NOV1993
MMMMMM
cccccecc
877777
_ 09.8765
MCELL ::::';g:'ascuzrsaiuame
MC80 => = @ = = == | == -<-@ ==~ | txcirr109'btmxr77}:5
MC79 -> - - ---{-- - @ -
ltx_cir_r:109)bt_mx_r:77}:33
uc73->---e--T----e'---}'txcirrlos'btmxrn::s
MC77 > - --_-g----e -
lex_cir_r: 109'bt mx r: 78 :33
MC78 > - @ - - - - % - - @ * - - |
ltx_cir_r: 109,req_mx_r.99,: _
MCTE > = e e - @ =} = = - - 8= = -
ltx_cir_r:109|req mx_r:99|:41
Pin
20 => e+ = ===} «===--<@] ADR_IN
51 > - - .- Rk -k k * k kR % CLOCK
11 => = =====1@@=-~=--- DATA_IN
9 “> == = ===l ==@==-=--_ DISC_IN
59 > - ===-=1@=-~-@8---- D05
60 => == ===« @=-~-@---- D06
6l => = = ===  @-=-@8==-~- D07
64 => == =-=== 1 @-=-@=----, D08 _
65 => = = ==== ]| -@@~-=-~---_ D09
70 => - ==--- @g@@@---@  DSTRB
98 - f# = ® = % % ® % % R h * Rk ® MR
22 > = = == ==! o eeee-@ - MRKO_IN
21 ~> - == === @====---@ OPIN
10 =>=-====@ | ===-=@=--_ REQIN
17 => == === = | == =@~ SELIN
14 ->======1@@~-=--=-=-- SER_IN
15 => ~=====1@=-~-@~-@8~-- STAT_IN
72 > @ = e ===l ae<e=-==--@8 ] VLN
MCl12=> = = = = &% = | < ‘& <« * * @ * |
ltx_cir_r:109}as_syn_r:93}:58
nc111->*-*—--g--**— - @ * |
ltx_cir_r:109)as _Syn_ r:93|:65
MC6Z => % % = = = = ---G**--iltxcirrloslbtmxr77i.4
MCE2 => = = % % = = | = = = @ * & = = | txcirr'109btmxr78
. ## MACROCELL INTERCONNECTIONS #*#*
Logic Array Block 'F':
" MMMMMMMMMMMMMMMNM
cgcececececececcecceccececcccc
8 8888888999999 938
12345678654321009
meert, §lilliiiiiiill] ] ABCDEFGH | Name
MC8l -> - @8 0 @@ @@ @ ~~-=-=====| ==--@%*-, DI0

This Sheet Has Been Replaced
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.
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) NﬂNS 93/06908
73 RO/US [ ONOV1993

MC82 => = = = = = = = = = = = = = = = = | =« < = = - -

Meas > - - - oo oI CIIIICCClZo--- e - - | o

MC84 => = = = = - = = = = I R B 3
MC8S => = = = = o @ = =« = = =« = = e wm w | w w e = - e-- L3
MC86 => = = = = - = = I I il TR ¢ - - | oms
MC87 ->-. ------- I -@ -- DIS
MC88 => = = = = = = = = = S N T I § R e
MCO6 => = = = = = = @ = = = = ‘- - w wm w | R e - --.- DI?!
|rx_cir_r:82}s_dmx_ r:101}:42 ! | ¢
MC9S => =~ @ = = = = = = = = = = = - = = | = = - - - !
lex_cir_ r°109'bt mx_r:75):36 ! ¢
MC9Z -> - - @ - - = - <= -- - == e e e .- - e '
ltx_cir_r: 109'bt mx_xr:76|:36 ! C
MC9T => = = = @ = = = = = = = = - - -l e .- e - - |
l'tx_cir_r:109!bt_mx_r:77}:36 ' !
MC9Z -> = - = = = = @ = = = = == = = = B g - - !
ltx_cir _r:109|bt_mx_r:78):36 . ! o
MC91l => = = = = = @ = = = = =~ - - - - - e e - - e - '
ltx_cir_r:109|ds_mx_r:97|:72 . ! o
MC9D <> = = = = @ = = = = = = = = = = =} = a << e - |
ltx_cir _r:109)ds_mx_r:98}:72 ) o
MC8F => = = = ~ - = =@ = === == = = e
ltx_cir_r:109|req _mx_r:99|:36 ' | o
Pin
20 > IIIIIIIISIIIIIIIiIIISo T ¢ R
39 .">. ——————— .— R R - w - - : - - - - r s i BUS—INP
39 > oo IIMtiIIIn o i BUS_INO
3 - oTIIIiItiIIC - = ===% == BUS_IN1
3 > --o-oIIIAICrIzd ol Bt *# - = | BUS_IN2
W LTI LIaTICCZaS - - ==k - - BUS_IN3
3 >-oCIoIIIvIIINis ol Bttt # - - | BUS_IN4
33 ->----oTIIaIIItIzn - e == =% - - | BUS_INS
30 —)—-—-—.-—-*-———---'- ::::-:-- BUS-ING
51 ->*----_--'--*******l-**:*::*?Us'nn
11 oy eem e I i CLOCK
: _>-__-_---__--::--- e@~-=--=--- DATA_IN
S T LLILLLLLT == ===@====| DISC_IN
80 o> mm - mm-o--ZZZZCC-- e CCe-IlIl e
o1 ->--_-._-----_---"" @ -~-@ =-=-- DO6
61 ->--------CIIIIIl @ --@---- DO7

8 oo CIII:is -=-=- 1 @-~-@-~--~-~- DO8
0 > emoecomcoc--Z--- et a el per
98 > N @ @ = = ==k Rk kR R kN ***s**:s lDlgTRB
22 =D m s m wmw e e m e e =~ === | - - - '
21 e o e e e e e e e e a- ll --'-@-,MRKO._IN
2 2IIIIIIIIIIilis S e-=-=-=--- @I! OP_IN
17 => = = = = = = o IICITICZIIZZIZq ¢ C I Sy
17 ->-----oTIIIIIIl -{zc-@=---- ) SELIN
- S SIleIII: --1@e@---<---; SER_IN
72 e - = @--@-@"‘ 1 STAT_IN
I R b il B i N )
lrx_cir_r:82!s_dmx_r:101}:43 ! o |

his Shect Has Been Replaced
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PCTIUS 93/06908
w  RO/US 10NOV1993

MC4 =D = = = === - T } @ -=---#% - - | SER_ OUT

MC112=> * = = = = = = = = % ® *® * % ® & | - & - & % * @ N
ltx_cir_r:109}as_syn_r:93|:58 B .
MC131-> = ¥ = = = = = = = = = = = = = = | * = = = - % - @ |
ltx_cir_r:109}bt_mx_r:75|:4 .
MC116=> = = % == = = = = = - ----- = = - = = * - 8 |
ltx_cir_r:109)bt_mx_r:76}: _ _

MC6F => = = = % = = = = = = = = = = = = I @ = =@ % % - - |
lex_ cir_r:109!bt_mx_r: 77 t4

MC6Z => = = = = = = # = = = = = - = = = | = = =@ % * - - |

ltx_cir_r:109|bt_mx_r: 78 t4

HC30">""'""'"*******=‘@"*"*“:
ltx_cir_r:109|ds_dn_ r~91'.104 _

uczg > = = . .= === - * k h k k k| - @ - k- k- !
ltx_cir_r:109)ds_dn_r:91] 106 '

MC26 => = = = = = % = = = = = = = = =« | =@ = = = % & - |
ltx_cir_r:109!ds_mx_r:97|RELEASE

MC25 => = = = = % = = = = = = e I Y B B
ltx_cir_r:109}ds_mx_r:98 | RELEASE

MCTE <> = = = = == = % = = = = = = = = I = % = =@ % = = !

ltx_cir_r:109)req mx_r:99|:4

#% MACROCELL INTERCONNECTIONS ##
Logic Array Block 'G':

MMMMMMMMMMMMMMMM
gegcecececececececececcecceccc
1999111111111111
0978011100000000
MCELL 0| ! 1221098765143 ABCDEFGH | Name
MC100-> = = = = = = = = = == ===== | ==-=~-@-, C00
HC99->—---------------'---—--@-'COI
MC97 => = = = = = = = = - - === == | ====-=-= @ - | DIs
MC98 => = = = = = = = = = = = = = = = = | = = ===~ @ - | DI9
MCl02-> = = = = @ @ = = = = = == === | =====--~ @ *» | STROBE
MCl12=> = = = = =« @ @ = = @ = = = = = = | <« % = * % * @ * |
itx_cir_r:109}as_syn_r:93|:58
MCITI1=> = = = = = = = @ = = @ = =@ - @ | = % % = » - @ *» |
ltx_cir_r:109|as_syn_r:93|:65
MC1I0=> = = = = = = = = @ = = = = ===} =« = == -8 - |
ltx_cir_r:109|bt_mx r:80|:5
MC109=> = = = = @ @ @ = = = = = = === | = « = = = = e - |
ltx_cir_r:109!bt_mx_r:80{:33 _
MC108-> = - = @ = = = = = =8 @ == - = | = === - = e - |
ltx_cir_r:109)bt_mx_r:81}:4
MClOT=> = = = = = = = = = = = @ = = = =} =« o o o «-0 - |
ltx_cir r:109)bt_mx_r:81]:5
MC106-> = = =~ = @ @ @ = = = = = = = = =} == = = = = e - |
ltx_cir_r:109|{bt_mx_r:81)}:33
MC10S=> = = = = = = = = = @ = = = = = = | = = = = = - e - |

ltx_cir r:109)bt_mx_r:8l}:41

This Sheet Has Been Rep laued
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PCTUS 93/06908
75 RO/US | C NOV 1993

MC101-> - - - - @ @ @ = = = - -~ - - @ - | -« =-=---18-|
ltx_cir_r:109}ds_mx_r:97|:57 - .

MC104=> = = = = = = = = = = = = = g -@ | - ==-=--- e - |
ltx_cir_r:109}ds_mx_r:97|:58

MC103=> - - - - @ € @ - = - = - - - e -} -=-=-=--- e - |
ltx_cir r:109|ds_mx_r:97}:76 '

Pin _ .

85 ->~-—-*——-——'-'-—---'=_---.‘-*-}
ACKNLDGE . , _

20 =>===-==-2=<seece===|c=<<<-=-@]ADR_IN
51 “> = = = = R kR K = =k ==k =k <k * | CLOCK
11 => = = == = == = === ==«-= -.; ee-=--~--- i DATA_IN
9 “> = e = e e e =m==%=cooe=|===@«<~- ] DISC_IN
59 o> = = = == c e = cececsccec= @~~~ i DOS
60 => = = = = == === ----=-=-=-1@--@8---- D06
6] => = = = = @ = = = = = ===~~~ @ --@----, Do7
64 => = = = = = = o = = ===~~~ @--@----, Do8
65 => = === === ===«====-= -0 @8 ----- | Do9
70 => = = = = == ==~ ===~ eeee---e DSTRB
98 ->'**---***-**-**** ****t***lm
22 > - =e=-ee=e====@=«=)ecee---@-| MRKO_IN
2], => = = = = = = - === - e e =2 e=! @eeeewa-g | OPIN
10 => == = === = === ==«=-=- i - =@ --- i REQ_IN
17 =>=-=-=-=e-=-====-===-== === @ ---- SEL_IN
14 => == ceccecececee=ca=-= 0@8~=-=-=---, SERIN
15 => e = === === --=-] e -~-@-@~ -] STAT_IN
72 => m == e e e e~ ceceececeeeo]| o=~ @ | VLTN

lala_drv:83|WD_SEND

MCS => - == c === ========#%!@#%aa--%-! CMD_OUT
MC8L => = = # # = = = = = = = = = = = = | = == =-< @ * - | DIo
MC13 => = = = = = = - B A B RN A
lrx_cir_r:82}ds_det_r:60| :

Hcg ->----***----—-——-=e ————— *—=
ltx_cir_r:109|bt_mx_: r 75):33

MCII4=> = = = = ®# ® # = = = = = = = = = | == e ==~ * @ |
ltx_cir_r:109|bt_mx_: r:76 33 :
Mc79 > = = = m R R R - == - === R RN N B
ltx_cir_r:109|bt_mx_r:77):33 ' '
MC7T =5 = = = = # # # e e e eme e | = == =@ - % =
ltx_cir_r:109|bt_mx_r:78|:33 : _ |
MC60 => = = % = = = = R e B L

e
ltx_cir_r:109}bt_mx_r:80}:4 _
MC59 => = = % = = = = = = = = = = = = = | = = = @ = = * - |
e

ltx_cir_r:109|bt_mx_r:80}:36

MCS57 => = = = % = = = = = = = = = == =} cc-@g <« =*-|
ltx_cir_r:109|bt_mx_ r-81 :36
MC3Z => = = = = % R # = = = = = = = = = ) =@ = = - % -]
lex_cir r: 109'ds_dn_r.91{SEND
MC26 => = = = = = = = = = = == = % = # | = @ = = = * * - |
ltx_cir_r:109}ds_mx_r:97|RELEASE
MC2Z => = = = = R * # = = = = = = = = =} =@ == =« = % - |
ltx_cir_r:109)ds_mx_r:98}:57 ' '

‘This Sheet Has Been Replaced -
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HC20

PCTUS 93/06908
76 -RO/US { O NOV 1993

uc19 - - ® o - % * * ----- . - e e e '
ltx_cir_r:109!ds_mx_r:98}:76

ltx_cir_r: 109 lreq_mx_r:99}:33

*%* MACROCELL INTERCONNECTIONS **
Logic Array Block 'H’':

MCELL
MC119
- MC128-
MC127-

MC126-

jala_drv:83|wd_cntr:

MC125-

{ala_drv:83|wd_cntr:
MC124-> @

MC121-

>

>

>

>

>

C
:1
@
|ala_drv:83jwd_cntr:12
e
1
C
1

e> o e e e m e e eaee ... EREEEEE
@

- e

T IR

jtx_cir_r:109{bt_mx_r:75|:4
MC118->
|tx_cir_r:109|bt_mx r:75(:5

MCl117-

>

R IR R,

jex_cir r:109{bt_mx r:75]: 41
MC116->
|tx_cir_r:109|bt_mx_x:76|:4
MC115-> _ )
©|jtx_eir_r:109|bt mx r:76]:5

MCl14-

>

IR I
@

|tx_cir_r:109|bt_mx r:76|: 33
MC113->
jtx_cir_r:109|bt_mx_r: 76| 41

Pin
20
51
11
9
59
60
61
64
65
70

->
-2
-2
->
-2
-2
->
-2

-2>

I B

Name
ACTIVITY

PR IR T S T S {
- -- - - - - -- - - - - .- - - - - ' -

®®1 11, *

SUBSTITUTE SHEET (RULE 25)

‘D‘D'lll@.*
D I DOO®®, ¥

*# | CLOCK
| DATA_IN
DISC_IN
DO5
DO6
DO7
DO8
DO9
DSTRB

(I T I O I I TR
81 0 88 g @
LI O B D I I T I
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PCTUS | 93/06908
77 RO/US | ¢ NOV 1993

§2 > = = = @ 2 w = =% = = o oo == =% =ca--* [0S
98 ->-**t****—****.*._-*!********!M‘R
22 > === - ee-=--- e e e e =] e .- .- @ - | MRKO_IN
21 > = === === g----1@-=-=---- @ ! OP_IN
10 => == === - - _— -~ i --=--@-- -.i REQ_IN
17 => === === === ==-==-=--|-=--@---- SEL_IN
14 -> = ® = e e e ee .- 1 @ G ------ | SER_IN
15 => = === ====c=====-=- } e--e-e@-- | STAT_IN
72 <> == ====-@=---- - .- @ | VLTN
MC47->-----***--------=--g----*l
lala_drv:83|wd_cntr:123):8

MC33 => = = = = = # = = = = = = = = = = | = =@ = - - % & |
lala_drv:83|WD_SEND : Lo o
‘MC102=> = = = = = $ == mewmmmme=] - @ * | STROBE
MCll2=> = = = = = = =« = = * = = * = = =) ok =k kx @ x|
ltx_cir_r:109)as_syn_r:93}:58
uc111->-****-----*--*--.; - % & = % - @ » |
ltx_cir_r:109}as_syn_r:93}|:65

** EQUATIONS ##*

ACKNLDGE : INPUT;

ADR_IN : INPUT;

BUS_INP : INPUT; .
BUS_INO : INPUT:

BUS_IN1 : INPUT:;

BUS_IN2 : INPUT;

BUS_IN3 : INPUT:

BUS_IN4 : INPUT;

BUS_IN5 : INPUT;

BUS_IN6 : INPUT;

BUS_IN7 : INPUT;

CLOCK ¢ INPUT;

DASD : INPUT:

DATA_IN : INPUT:

DAT_IN_D : INPUT;

DISC_IN : INPUT:

DIV_.A_B : INPUT;

DOO ¢ INPUT;

DOl : INPUT;

DO2 : INPUT;

DO3 ¢ INPUT:;

DO4 : INPUT;

DOS ¢ INPUT;

DOé6 ¢ INPUT;

DO7 ‘¢ INPUT;

Do8 : INPUT:

DO9 ¢ INPUT;

DSTRB ¢ INPUT; '

108 : INPUT; _ Sheet Has Been Replaced
MR ¢ INPUT; ' :

oo ERE T
OP_IN : INPUT:;
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REQ_IN
SEL_IN
SER_IN
SER_IN_D
STAT_IN
VLTN
WD_EN

ACTIVITY
_MC119
__EQO01

$ ADR_OUT

ADR_OUT
_MC008
_EQ002

H== U

_EQ003

_EQO13 =

 DFP(

PCTUS 9}.'/06908 |

78
INPUT;
INPUT;
INPUT;
INPUT;
INPUT;

INPUT;
INPUT;

_MC119;
MCELL( _EQOO1 $ VCC );
|_MC123 & !_MC124;

= lrx_cir_r:82}ad_dmx_r:99|TAG %
MCOOB:

DFF( _EQ002 $ GND,
DOO & DO2

IDOO & _MCO08;
_MCOOl1 & !_MCO16 & MR;

'DSTRB, _EQO003,

= lrx_cir_r:82|bt_ dmx _r:91|BUS %
HCO40.

DFF( _EQO04 $§ GND,
DOO & _MC040

!DO0 &  DO9:
_MC001 & MR;

DSTRB, _EQ00S,

= lrx_cir_r:82}op_ dmx r:83]BUS %
HC0561

DFF( _EQO06 § GND,
DOO & _MCO56

IDO0 & DO1:
_MC0O0l1 & MR;

DSTRB, _EQ007,

= lrx_cir_r:82)ad_dmx_r: 99'BUS %

_MC085;
DFF( _EQO08 $ GND,
DOO & _MCOSS
1DO0 & DO2;
_MCO01 & MR;

DSTRB, _EQO009,

= lrx cir_r:82|bt_dmx_r:85|BUS %
360543
_EQ010 § GND,
DOO & _MCO054
1DO0 & DO3:
_MC001 & MR;

DSTRB, _EQ011,

= lrx_cir_r:82)s_dmx_r: 101'BUS $
HCO53.

DFF( _EQO012 $ GND,
DOO & _MCO53

IDO0 & DO4;

_MCOO1 & MR;

DSTRB, -EQO013,

 SUBSTITUTE SHEET (RULE 26)
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SUBSTITUTE SHEET (RULE 26)

s RO/US !"NOV1993
% BUS_OUT4 = lrx_cir_r:82|d _dmx_r:102|BUS %
BUS_OUT4 = _MCOB2; -
_MCO52 = DFF( _EQO014 $ GND, DSTRB, _EQO15, VCC );
_EQ014 = DOO & _MCO052 |
" 4 1DOO0 & DOS;
_EQO15 = _MCO0l & MR;
$ BUS_OUTS = |rx_cir_r: 82'c _dmx_r:96|BUS %
BUS_OUTS5 = _MCO51; _
_MCO51 = DFF( _EQo16 $ GND,_ DSTRB, _EQ017, VCC ):
_EQ016 = DOO & _MCOS51
# !DOO0 & DOG-_
EQO17 = _MCO0l & MR;
% BUS_OUT6 = |rx_cir_r:82|bt_dmx r:89|BUS %
BUS_OUT6 = _MCO050;
MCO50 = DFF( _EQ018 § GND, DSTRB, _EQO019, VCC );
EQ018 = DOO & _MCO50 -
: # !\DO0 & DO7;
EQ019 = _MCO0l1l & MR;
$ BUS_OUT7 = !rx_cir_r:82)bt_dmx_r:90|BUS $%
BUS_OUT7 = _MC049; -
_Mco49 = DFF( _EQO020 $ GND, DSTRB, = _EQO021, VCC );
_EQ020 = DOO & _MC049 /
_ # !DO0O & DOS8;
_EQ021 = _MCOOl & MR;
$ CMD_OUT = |rx_cir r:82}c_dmx_r:96|TAG %
CMD OUT = _MC005;
_MCO05 = DFF( _EQ022 $§ GND, DSTRB, _EQ023, VCC );
_EQ022 = DOO & DO6 .
# 1DO0 & _MC0OS5;
_EQ023 = _MCOOl & MR;
Coo0 = MCl00;
_MC100 = MCELL( !MR $ GND );
.co1 = _MC099;
HCO99 = MCELL( !MR § GND ):;
$ DATA_OUT = |rx_cir_r:82}d_dmx_r:102|TAG %
DATA_OUT = _MC003; | |
' MC003 = DFF( _EQ024 $§ GND, DSTRB, _EQ025, VCC ):
_30024 = DOO & DOS
4 1DO0 & _MCOO3;
_EQ025 = _MCO01 & !_MCO15 & MR;
% DIO = ltx_cir _r:109}as_syn_r:93|:70 %
DIO = HCOSI; . .
_Mco8sl = DFF( _MCli2 $ GND, CLOCK, MR, VCC ):;
DI1 = _MC082;
_Mcosz MCELL( -EQO.ZG $ GND )i This Sheet Has Been Replaced




_EQ026

DI2
_MCo083
_EQ027

=0 U0 8

DI3
_MC084
_EQ028

=0 0l

DI4
_Mcos5s
_EQ029

=0 Ul

DIS
_MC086
_EQ030

=0 W i

DI6
_MC087
_EQO31

+ 08 iN

DI7
_MCos8s8
_EQ032

S0 0 U

DI8
_MC097
_EQ033

=0 U b

DI
_MCo098
_EQO034

=000

DRV_OE
_MC022

FAULT
_MC120
_EQ035

% HOLD_OUT
'HOLD_OUT =
_MC002 =
_EQ036 =

_Mcos1 &
1_MCO081 &

_MC083;
MCELL(

_Mco81 &
17MCO81 &

_Mco84;
MCELL(

_MC064 &
1_MCO81 &

_MC085;
MCELL(
_MC025 &

1_MCO081 &

_MC086;
MCELL(

_MC026 &

1"MCo81 &

_MC087;
MCELL(

_MC062 &
1"MC081 &

_MC088;
MCELL(

_MCO76 &
1 MCOo81 &

_MC097;

MCELL(
_MC060 &
"MC059 &

_MC098;
MCELL(

_MCO81 &
MCO57 &

_Mco22;

_MC121

80

_MC095; -

_EQO027 $
_MC116
TMC094;

_EQ028 $

_Mcos1
MC093;

_EQo029 $

_MC081
~MC090;

EQ030 $
_Mco81
MC091;

_EQo31 $

_MCo081
MC092;

_EQo32 $

_MC081

GND ):

GND );

GND );

GND )

GND ):

GND )

"MC089;

_EQ033 $
_MCo81
1_MC081;

_EQO034 $

GND ):

GND );

MC108

1_Mco81;

MCELL( !LOS $ GND ):?

_MC120;
MCELL(
10S & !

EQ035"$
_MC122;

_MC122 );

PCTUS 93/06908

RO/US '2NOV1993

= lrx_cir_r: 82'bt dmx_r: 90'TAG 3

HCOOZ.
DFF(

_EQO036 $ GND,

DOO & DO8

DSTRB,

_EQ037,

vee

)
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# !DO0 & _MCO02;
_EQ037 = _MCool & MR

$ MRKO_OUT = !rx cir_r:82|bt_dmx_r:91|TAG %

MRKO_OUT = Mcoi7: .
_MCO017 = DFF( EQ038 $ GND, DSTRB, @ _EQO039, VCC ):
“EQO38 = DOO & DO9 -
4 !DOO & _MCO17;
_EQ039 = _MCOO1 & MR;
$ OP OUT = |rx cir_r:82)op_dmx_r:83|TAG %
OP_OUT = _MCO001l; .
_MC001 = DFF( _EQO040 $ GND, DSTRB, MR, VCC ):
_EQO40 = DOO & DO1
# |DOO & _MCOO1;
RLY_DRV = _MCO21;
_MC021 = MCELL( !LOS $ GND ):;
$ SEL_OUT = |rx_cir_r:82|bt_dmx_r:85|TAG %
SEL OUT = _MC006; ' |
_MC006 = DFF( - EQO41 $ GND, DSTRB, _EQ042, VCC );
_EQO41 = DOO & DO3 '
# 1DOO & _MCO06;
_EQO42 = _MCO0l1l & MR;
$ SER OUT = !rx_cir_r:82)s_dmx_r:101|TAG %
SER OOT = _MCO04; |
_MCO04 = DFP( _EQ043 $§ GND, DSTRB, _EQ044, VCC );.
_EQ043 = DOO & DO4 ' : .
# !DO0O & _MCOO4:; .
_EQO44 = _MCO01l & ! _MCO1ll & !_MCOl2 & MR;

$ STROBE = |tx_cir_r:109}as _syn_r: 93|STRB %
STROBE = HC102u

_MClo2 = DFF( _EQo45 $ VecC, !CLOCK, EQO46, vee )
_EQO45 = _MCO09 & _MCOl1l9 & _MC020 & _MCO24 & _MCO032 & _MCO33 &
_MCO77 & _MCO79 & _MC101l & _MC103 & _MC106 & _MC109 &
H0114.
_EQ046 = _X001; |
_X001 = EXP( ACKNLDGE & _MCl02 );
% SUPR_OUT = |rx _cir_r:82}bt_dmx r:89{TAG %
SUPR_OUT = _MC007;
_MCOQ7 = DPF( _EQ047 $ GND, DSTRB, _EQ048, VCC ):;
_EQO47 = DOO & DO7 | |
# !DOO & _MCO07;
_EQ048 = _MC00l1l & MR;

$ lala_drv:83)wd_ cntr°123 t2 % . o
_MC128 = DFP( vee $ MC128, CLOCK, _EQ049, vee )
- _EQO049 = ! MC1l1l1 & MRS

'$ lala_drv:83|wd_cntr:123}:4 % _ TMSﬂmﬂHuBﬁm

T
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_Mc127 = DFF( _MC128 § _MCl27, cmcx. _EQ050, VCC );
_EQO50 = !_MC111 & MR:

$ |ala_drv:83)wd_cntr:123):5 $ _
_MC048 = DFF( EQO51 S _MC048, CLOCK, _EQ052, VCC );
_EQO051 = MCO034 & _MC035 & _MCO36 & _MCO037 & _MCO38 & _MCO039 &
_MCO041 & _MC042 & _MCo043 & MC044 & _MCO045 & _MCO46 &
HC047 & _McC125 & MC126 & HC127 & MC128.
_EQ052 = ! MClll & MR:

£ |ala_drv:83)wd_cntr:123):6 % _ ‘
_MC126 = DFF( _EQ053 § _MC126, CLOCK, _EQ054, VCC );
_EQ053 = _MC127 & _MC128;
_EQO054 = | MClll & MR;

% 'ala drv:83wd_cntr:123):7 %
_30125 = DFF( EQO55 $ _MC125, CLOCK, _EQ056, VCC ):
_EQ055 = _MC126 & _MC127 & _MC128; :
EQOSG = | _MCl1l1l & MR:

$ |ala_drv:83)wd_cntr: 123"8 3 :

_MCO47 = DFF( EQOS? s _MC047, CLOCK, _EQ058, VCC ):
_EQO57 = _MC125 & _MC126 & _MCl27 & _MC128; -
"EQ058 = | _MClll & MR; o

$ l|ala_drv:83)wd_cntr:123):9 % : ' -

_MC046 = DFF( _EQOS9 $§ _MC046, CLOCK, _EQ060, VCC );
_EQ059 = _MCO047 & _MC125 & _MC126 & _MC127 & _MC128;
“EQ060 = !_MClll & MR; |

$ Jala_drv:s3)wd_cntr:123):10 % :
_MC045 = DFF( _EQO61 $ _MC045, CLOCK, _EQ062, VCC );
_EQO61 = _MCO46 & _MCO47 & _MC125 & _MCl26 & _MC127 &
_MC128; - | |
_EQ062 = | MC1lll & MR;

$ |ala_drv:83}wd_ cntr'123'°11 %
_MC044 = DFF( EQ063 -] HC044, CLOCK, EQOGQ, vee )»»
_EQ063 = HCO45 & HCO46 & _MC047 & MCIZS & MC126 & _MCl127 &
HC1283
E0064 = | HClll & MR;

$ |ala_drv:83)wd cntr:123):12 %
_HCO43 T o- DFF( 30055 $ _MC043, CIOCK, EQOGG, vece )
_EQO065 = MC044 & _MCO045 & _MC046 & MC047 & MC125 & MCl26 &
_Mc127 & MC1283
_EQO066 = ! HClll & MR;

$ lala_drv:s3lwd_cntr:123!:13 %
_MCo042 = DFF( EQ067 § _MC042, CILOCK, _EQ068, VCC );
_EQ067 = _MCO043 “& _MC044 & _MCO45 & MC046 & _MC047 & _MC125 &
_MC126 & MC127 & MC128° :
_EQ068 = | MClll & MR; :

This Sheet Has Been Rep laced
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$ |ala _drv:83|wd_cntr:123/:14 % '
MCO41 _ = DFF( _EQO069 $§ _MC041, CLOCK, _EQ070, VCC );
T _EQO69 = _MCO042 & _MCO043 & _MCO42 & _MCO45 & _MCO46 & _MC047 &
_MC125 & MC126 & MC127 & MC128.
_EQ070 = MClll & MR; '

% Jala_drv:83jwd_cntr:123!:15 % , o
_McCo39 = DFF( _EQO071 § _MCO039, CLOCK, _EQ072, VCC );
_EQ071 = MC041 & _MCO42 & _MCO43 & _MCO44 & _MCO045 & _MCO46 &
_MC047 & MClZS & HC126 & MC127 & MC128.
_EQ072 = !_MClll & MR;

% lala_ drv 83)wd_cntr:123):16 %
_MCo38 DFF( EQ073 $ _MCo38, CLOCK, _EQ074, VCC ):;
-EQ073 = _MCO39 & _MCO041 & _MCO042 & _MCO43 & _MCO44 & _MCO045 &
_MCo046 & _MCo47 & _MC125 . & _MCl1l26 & HC127 & MClZB.
_EQ074 = | MClll & MR.

$ }ala_drvzsaiwd_cntr:123}:17 %
_MC037 = DFF( _EQO075 § _MC037, CLOCK, _EQO076, VCC ):
-EQ075 = MC038 & _MCO039 & MC041 & _MC042 & _MCO43 & _MCO44 &
_MC045 & _Mco46 & MCO47 & MC125 & MCl26 & _MCl27 &
MC128'
_EQ076 = ! MClll & MR;

¥ Jala_drv:83|wd_cntr:123!:18 % _
_MCo36 = DFF( EQ077 $ _MCO36, CLOCK, _EQ078, VCC ):
-EQ077 = _MCO037 & _MCO038 & _MC039 & _MCO41 & _MCO42 & _MC043 &
_MCo44 & - - MCO045 & _MCo46 & MC047 & _MCl1l25 & MCl26 &
o M0127 & _MCl28;
_EQO78 = !_MC111 & MR:

3 }ala_drvzsaiwd;pntrzlzai:19 %
MC035 = DFF( _EQ079 § _MC035, CLOCK, _EQ080, VCC ):
~EQ079 = MCO036 & _MCO37 & _MCO038 & _MCO39 & _MCO41 & _MCO042 &
' _MCO043 & _MC044 & _MCO045 & _MCo046 & _MC047 & _MC125 &
HC126 & _MC127 & MC128.
_EQ080 = ! MC111 & MR;

% Jala_drv:83|wd _cntr:123!:20 %
nco:u = Drr( _EQO81 § _MCO034, CLOCK, _EQ082, VCC ); :
30081 = _MCO35 & _MC036 & _MCO037 & _MC038 & _MC039 & _MCOo41 &
_MCO42 & _MCO43 & _MCO44 & _MCO45 & _MCO46 & _MCO47 &
_MC125 & _MC126 s _MC127 & _MC128;
_EQ082 = | MC11l & MR; -

This Sheet Has Been ‘{ laced
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$ |ala_: drv 83|WD_SEND %

MC033 = DFF( EQ083 $ veec, CIQCK, MR, _EQO084 ):
- _EQ083 = !DIV_A_ "B & _MCO034 & _MCO35 & _MC036 & _MCO037 & _MCO38 &
MC039 & MCO41 & MC042 & MCO43 & MC044 & MCO45 &
MC046 & MC047 & MC048 & MC125 & MC126 & MC127 &
MC128 & WD_EN

# DIV A B & HCO42 & _MCO043 & MCO44 & _MCO4S5 & MC046 &
MC047 & _MCl25 & _MC126 & _MCla7 & _Mcias8 & WD_EN
_ # ! MC033 & WD _EN;

EQ084 =

as

] X002
~X002

EXP( !_MCO33 & _MC1lll ):

$ lala_drv:s3j:2 % _
_MC124 = DFF( _MCO033 $ GND, _MCl02, _EQOS8S5, VCC ),
_EQO85 = MR & _X003;
_X003 = EXP( _MCO47 & _MC125 & _MCl26 & _MCl27 & _MClas ):

$ Jala_drv:s3|:3 %
_Mcia3 = DFF( GND $§ VCC, DSTRB, _EQ086, VCC ):;
_EQ086 = MR & _X003;

$ |ala_drv:s3}:96 %
_nc122 = DFF( GND § VCC, VLIN, _EQ087, VCC ):
_EQ087 = MR & _X003:

$ !rx_cir_r: sz'ad dmx_r: 99'-19 3 )
_MCOIG = DFF( DASD $ GND,_!OP IN, _McCoo08, VCC ):

$ |rx_cir r:82)/d dmx _r:102{:26 % ' '
MC015 = DF?( ! MC013 $ GND, DATA_IN, ._EQOBS, vCcC )
- _EQO088 = MCOOl & _MCO03 & MR;

% |rx_cir_r:82)ds_det_ r:60l:2 % . :
_MCOI4 = DFF( GND $ VCC, _EQo89, _EQ090, VCC );
_EQO89 = _X004;
_X004 = EXP( DATA_IN & 1_MCOl4 & SER_IN );
_EQO090 = MCO0l & MR & 10P_IN & STAT_IN;

$ !rx_cir_r:82|ds_det_r:60| 3 3 ' :
_HC013 - DFF( !DATA IN S GND, _MCO14, _EQO091, VCC )?
_EQ091 = MCOO0l & HR & !OP_IN & STAT_IN;

$ |rx_cir _r:82)s dmx_r:101):26 % .
HCOlZ = DFF( ! HCOI3 S GND, SER_IN, '_EQ092, vee )
E0092 = HCOOI & _MCO04 & MR; :

$ lrx_cir_r: 82's dmx_r:101):41 %

_MCOll = DFF( E0093 $ GND, STAT;IN, _EQO094, vee )
_EQ093 = DASD & _MCo096; '
_EQ094 = MC004 & MR;

This Sheet Has Been Replaced
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% |rx_cir r:82!s dmx_r:101}:42 %
MC096 = DFF( _EQO095 § GND, _MCO04, MR, VCC );
_EQ095 = !BUS_INP & BUS_INO & BUS_IN1 & BUS_IN2 & BUS_IN3 &
BUS_IN4 & BUS_IN5 & BUS_IN6 & BUS_IN7 & _MCO1l0 &
{STAT_IN;

% !rx_cir_r:82!s_dmx_r:101/:43 % :
MCOlO = DFF( _EQ096 $ GND, _MC004, MR, VCC );:
_EQ096 = MC007 & I|STAT_IN;

$ tx_ czr r:109)as_syn_r:93)!:58 %
._nc112 DFF( _EQ097 $ ! HCllZ, ICIOCK, MR, VCC ):
_EQ097 = _MCO009 " & _MC019 & _MC020 & _MCO24 & _MCO032 & _MCO33 &
_MC077 & _MCO079 & _MCl101 & _MC103 & _MCl06 & _MCl1l09 &
T _MC112 & MCll4.

$ ltx_ cir r:109)as_syn r:93}:65 %
_MCl11~ = DFF( _MC112 $ GND, !CIOCK, _EQ098, VCC );
_EQ098 = MR & _X005; _
_X005 = EXP( MC009 & _MCO19 & _MC020 & _MCO24 & MC032 &
. _MCO033 & _MCO77 & _MCO79 & _MC101 & _MC1l03 & _MC1l06 &
"MC109 & _MC114 );

$ |tx_cir_r:109)bt_mx r:75}:4 % _ '
_MCIZI = DFF( MC117 $ GND, _EQO099, MR, VCC );
_EQ099 = CLOCK & !_MCli2; : B

$ |tx_cir r:109/bt_mx_r:75}/:5 % _
_MCllB = DPF( MC121 $ GND, _MC111, MR, .VCC ):;

£ |tx cir r:109)bt_mx r:75!:33 %
_ncoog = MCELL( ! uc121 $ _Mciis );

$ |tx_cir_r:109]bt_mx r:75}:36 % ' _
DFF( EQlOO $ GND, _EQ101, MR, VCC ):;

_MC095 =
_EQ100 = _X0067
TX006 = EXP( _X007 & _X008 & _X009 ):

=
=
_X007 = EXP( ! HC029 & _X006 ); .
_X008 = EXP( !BUS INO & _MCO29 & _MCO30 );
_X009 = EXP( ! HCO3O & X006 ):
_EQ101 = CLOCK & !_HCIlZ?

$ |(tx cir r:109)/bt_mx_r:75):41 %

_MC117 = DFF( !OP_IN § GND, CLOCK,' MR, VCC ):

% 'tx cir_r:109)bt_mx_r:76!:4 % o

_MC116 = DFF( HC113 $ GND, _EQ102, MR, VCC ):;.
_EQ102 = CIOCK & ! _MCl1l2;

$ |tx_cir _r:109)bt_mx_ r.76"5 7
_MCllS = DFF( MCIIS $ GND, _MCl1ll, MR, VCC ):

% ltx cir_r:109|bt_mx r:76!:33 %

_MC114 = HCELL( ! MC116 $ _MC115 );
: - This Sheet Has Been
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$ |tx cir_r: 109'bt mx_r:76}:36 %

“McO94~ = DFF( '_EQL03 § GND, _EQl04, MR, VCC );

86

_EQ103 = _X0107

TX010 = EXP( _X011 & _X012 & _X013 );
TX011 = EXP( !_MC029 & _X010 );

X012 = EXP( !BUS_IN1 & _MC029 & _MCO30 );
TX013 = EXP( !_MCO030 & _X010 ):

_EQ104 = CLOCK & !_MC112;

$ |tx cir_r: 109'bt _mx_r:76):41 %
HCll3 = DFF( 'ADR IN $ GND, CLOCK, MR, VCC ):

$ |tx_cir_r:109/bt_mx_r:77):4 % :
"MCO64~ = DFF( _MCO63 § GND, _EQ105, MR, VCC );
_EQ105 = CLOCK & !_MCl1l2;

£ !tx cir_r:109|bt_mx r:77}:5 %
_HCOSO = DFF( MCOG4 $ GND, _MCllil, MR, VCC ):

$ ltx_cir_ r-109'bt mx_r:77}:33 %
_MCO?Q = MCELL( ! MC064 $ _MCo80 )

% ltx_cir r:109!bt_mx r:77!:36 %

_Mc093~ = DFF( _EQ106 § GND, _EQ107, MR, VCC );
_EQ106 = _X0147 |
X014 = EXP( _X015 & _X016 & _X017 ); -
X015 = EXP( !_MC029 & _X0l4 ); |

X016 = EXP( !BUS_IN2 & _MCO29 & _MCO30 );
X017 = EXP( ! _MCO030 & _X014 );
_EQ107 = CLOCK & ! nc112.

$ Jtx_cir_r:109)bt _mx r:77}:41 %
_MC053 = DFF( 'SEL IN $ GND, CLOCK, MR, VCC ):;

$ ltx_cir r:109/bt_mx r:78!:4 %
_MCOSZ = DFF( HCOGI $ GND, _EQl08, MR, VCC ):;
_EQ108 = CLOCK & !_MC112;

$ ltx_cir r:109!bt_mx_r:78!:5 %
_HCO78 = DFF( MC062 $ GND, _MC111, MR, VCC );

£ |tx_cir r:109!/bt mx r:78):33 %
_MCO77 = HCELL( ! MCOSZ $ _Mco78 );

$ |tx_cir r:109/bt mx_r:78!:36 $% :
_Mc092~ = DFF(  _EQ109 $ GND, _EQ110, MR, VCC );
_EQ109 = _X0187
_X018 = EXP( _X019 & X020 & _X021 ):
_X019 = EXP( ! MC029 & _X018 ),
_X020 = EXP( {BUS _IN5 & _MC029 & _MCO30 ):
_X021 = EXP( ! HCOBO & X018 ) '
_EQ110 = CLOCK & ! MC112.

This Sheet Has Been Ré laced
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%

3

3

%

lex_! cir

_McO61~ =

lex_ cir

_MC060™

_EQlll =

lex_cir_

“Mclio~ =

1tx_cir_
MClOS =

lex_cir_

_MCO59~ =

%

%

3

_EQ112 =
X022 =
X023 =
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r: 109'bt mx_r:78}:41 %

DFF( !STAT IN $ GND, CLOCK, MR, VCC ):

87

r:109|/bt_mx_r: 80):4 %
= DFF( MC058 $ GND, _EQ111, MR, VCC ):
CLOCK & !_MC112;

r:109/bt_mx_r:80]}:5 % _
DFF( MCOGO $ GND, MC111, MR, VCC };

r: 109'bt mx_r:80):33 %
MCELL( ! MCOGO $ MCllO ):

r:109!bt_mx_r:80|:36 %

DFF( EQ112 $ GND, _EQ113, MR, VCC ):
_X0227

EXP( X023 & _X024 & _X025 );

EXP( ! _MC029 & _X022 );

EXP( !BUS_IN7 & _MC029 & _MCO30 );

EXP( !_MCO30 & _X022 ):

CLOCK & !_MC112;

r:109)/bt_mx_r:80):41 %
DFF( 'DISC IN $ GND, CIOCK, MR, VCC ):

r:109 /bt_mx_r:81}:4 % -
DFF( HClO5 $ GND, _EQ114, MR, VCC )32
CLOCK & ! _MCli2; '

r:109!bt_mx_r:81):5 % '
DFP( HC108 $ GND, _MC1l1ll, MR, vece )

r:109|bt_mx_r:81}:33 %
HCELL( ! MClOS $ _MC107 ):

r:109!bt_mx_r:81):36 $ _

DFF( EQIIS $ GND, _EQ116, MR, VCC );
X0363 '

EXP( _X027 & _X028 & _X029 ):

EXP( ! MC029 & _X026 ); :

EXP( !BUS INP & _MCO029 & _MCO30 ):;

EXP( ! HC030 & X026 )¢
CIOCK & ! HCIIZ.

r:109}bt_| mx r:81):41 % -
" DFF( !HRKO IN § GND, CLOCK, MR, VCC ):

r:109!ds_dn r:91)SEND %

" DFF( EQ117 $ _MC032, CLOCK, MR, _EQl18 );

‘DATA_ IN & DAT_ IN D & _MC027 & _MCO28 & _MCO31 &

MCO32 & SER_ IN & SER IN_D:
_X030;

= EXP( !_MCO32 & _MC1l11 );
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% ltx_cir_r:109}ds_dn_r:91):81 %

_Mco31 = " DFF( EQ119 $ Vcc, CLOCK, _EQ120, VCC );
_EQ119 = ! _MC013 & !_MCO31; '
_EQ120 = MC032 & MR;

% ltx_cir_r:109/ds_dn_r:91}:104 3 :
_MCOBO "DFF( GND § GND, {DAT_IN_D, VCC, _EQ121 );
_EQ121 _MCO13 & !_MCO26; . ' '

$ |tx_cir_r:109|ds_dn_r: 91!:106 % _
HC029 = DFF( GND $ GND, !SER_IN D, vCcC, _EQ122 ):
_EQ122 = _MCO13 & !_MCO25;

% 'tx cir r:109)/ds_dn_r:91):136 §%
_MCOZB = DFF( MCO27 $ GND, CLOCK, _EQl23, VcCC ) ! '
_EQ123 = DATA _ IN & DAT_IN D & _MCO31l & SER_IN & SER_IN_D;

‘% |tx_cir_r: 109'ds dn_r: 91"137 %
_HCOZ7 = DFF( E0124 $ GND, CLOCK, . _EQ125, VCC ):
_EQ124 = DATA_ IN & DAT_IN D & _MCO31 & SER_IN & SER_IN_D;
_EQl125 = DATA IN & DAT IN_| D & MCOBI & SER IN & SER IN _D;
3 |tx cir_ r-109'ds mx_r:97|RELEASE $%
_HCOZG = DFF( 'DAT IN D $ GND, _EQ126, MR, VCC ):
_EQ126 = CLOCK & T MCllZ-

$ |tx _cir r:109|ds_mx_ r'97"57 %

MClOl = DFF( GND $ GND, MCOZS, MR, _EQ127 ):
_EQ127 = _X031;
_X031 = EXP( _MC104 & _MClll ).

$  ltx_ cir r:109!ds_mx_r:97):58 %
_MC104 DFF( EQ128 S VCC, CIOCK, MR, VCC ):; .
_EQ128 = HClOl & _MCl03; )

$ |tx _cir_r:109|ds_mx_r: 97' 72 %

_MC091 = DFF( EQ129 $ GND, _EQ130, MR, VCC );
_EQ129 = _X032; -
_X032 = EXP( _X033 & _X034 & _XO035 );
_X033 = EXP( ! HC029 & _8032 ):?
_X034 = EXP( !BUS INd & _MCO29 & _MCO30 );
_X035 = EXP( ! HCO30 & X032 ): '
_EQl30 = CLOCK & ! MC112'

$ ltx cir r:109]ds_mx r:97}:76 % _

MClO3 = DFF( EQ131 $ VCC, ! MCOZS, MR; _EQ132 );
_EQl131 = _MCOOS & !_MCO13; :
EQI32 = x031: ' '

$ ltx_cir_r:109/ds_mx_r: 98'RELEASE
dHCOZS = DFP( 'SER IN D § GND, EQ133, MR, VCC ):
_EQ133 = CLOCK & T MC112p _ '
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$ ltx_cir_r:109/ds_mx_r:98}:57 % _
ucoz4 = DFF( GND $ GND _MCc025, MR, _EQ134 ):
_EQ134 = _X036; .
x036 = EXP( _MC023 & _MC11l ):
. % ltx_cir_r:109|/ds_mx_r: 98!:58 %
_MC023 = DFF( EQlBS $ . VCC, CLOCK, MR, VCC ):
_EQ135 = ' _MCO19 & - MC024o
$ ltx_cir_r:109)/ds_mx_r:98):72 %
MC090 = DFF( EQ136 $ GND, _EQ137, MR, VCC ):
_EQ136 = _X037¢ -
TX037 = EXP( _X038 & _X039 & _X040 );
_X038 = EXP( !_MCO029 & _XO037 ) :
_X039 = EXP( !BUS IN3 & _MC029 & _MCO30 );
X040 = EXP( ! _MC030 & _X037 ):
_EQ137 = CLOCK & !_MC112= '
% l!tx_cir r:109)ds_mx_r:98):76 §%
HC019 = DFF( EQ138 $ VCC, !_MCo025, MR, _EQ139 ):
_EQ138 = _MCO005 & !_MCOl13;
EQl39 = _X036;
$ |tx_cir r:109|req mx_r:99|:4 % : -
_MCO76 .= DFF( _MCo75 § GND, _EQ140, MR, VCC ):
_EQ140 = CLOCK & ! _MCli2; : )
$ |tx_cir r:109|req mx r:99|:5 %
HCOlB ‘= DFF( _Mco76 $ GND, _MC11l1, MR, VCC );
$ [tx_cir_r: 109'req_mx r: 99"33
MCOZO ‘= MCELL( _EQi41 § VCC ); _
_EQ141 = |_MCO18 & | _MC025 & !_MC026 & _MCO76
# MCOIB & ! HCOZS & | HCOZS & !_MCO76;
$ ltx_cir_r:109)/req mx_r:99}:36 §%
HCOBS - D?P( _EQ142 $ GND, _EQ143, MR, VCC ):
_EQl42 = X041a
X041 = EXP( _X042 & _X043 & _X044 );
~X042 = EXP( !_MCO29 & _XO041 );
X043 = EXP( !BUS_IN6 & _MC029 & _MCO30 );
_X044 = EXP{ ! MC030 & X041 ):
_EQ143 = CLOCK & ! HC112: _
$ |tx_cir_r:109|req mx_r:99{:41 %
_MCO?S = DFF( !REQ_IN $ GND, CLOCK, - MR, vee ') :;
%

PCTUS 93/06908

Shareable Expanders that are Dupllcated in Multiple LABs:

(none)

~ Copyrighted April 6, 1992 by FiberCom,
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CLAINMS

What is claimed is:

1. An apparatus for use in connecting a first computer device'

and a second computer device through a dual line cablé

assembly, the first and second computer devices having first

and second electrical interfaces having a plurality of rows and

columns of bus and tag inputs and outputs, comprising:
| a first bus and tag sub-assembly including:
a first connector for mating with the first
interface in the first device,
 a first multi-line cable assembly having a first

‘end and a second end, the first end connected to the first

connector assembly,

a first converter adapter connected to the multi- -

line cable assembly second end,
a second connector connected to the converter

_ adapter, the second connector assembly for mating with the

second interface in the first device, and

the first converter adapter including integrated
circuit means for (1) multiplexing and then serializing
parallel bus and tag information received from the first and
second interfaces in the first device and sending such
multiplexed serial information over a first line of the dual
line cable assembly to the second computer device and (2)
daseriﬁlizing and then demultiplexing serial bus and tag
information received through a second line of the dual 1line

~ cable assembly and sending such parallel and demultiplexed

information to the first and second interfaces of the first

device.

2. The apparatus of Claim 1, further comprising:

a dual line cable assembly having a first line and a
second line,' a first end of the dual line cable assembly
connected to the first converter adapter; and
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a second bus and tag sub-assembly inciuding:
. a third connector for mating with the first
interface in the second device,

a second multi-line cable assembly having a first
end and a second end, the first end connected to the third
connector, '

a second converter adapter connected to the
second cable assémbly second end and a second end of the dual
line cable assembly,

a fourth connector connected to the second
converter adapter, the fourth connector for mating with the
second interface in the second device, and

the second converter adapter including integrateg_i'
pircuif means for (1) multiplexing and then serializing
parallel bus and tag information received from the first and
second interfaces in ‘the second device and sending such
multiplexed serial information over the second line of the dual
line «cable assembly and (2) deserializing and then

- demultiplexing serial bus and tag information received through

the second line of the dual line cable assembly and sending
such parallel and demultiplexed information to the first and
second interfaces of the second device. ' '

3. The apparatus of Claim 1, wherein the bus and tag
subassembly is electo-optic.

4. The apparatus of Claim 2, wherein the bus and tag
subassemblies are electo-optic and the dual line cable assembly
is a fiber optic cable assembly. ' '

'5. The apparatus of Ciaim 2, wherein the duai line cable
assembly is an electrical cable assembly. '

6. The apparatus of claim I, wherein the first and/or the
second connector is a bus or tag adapter which converts a first
or external wiring/terminal connection scheme, grid or geometry

—_
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to a second or internal wiring/terminal echeme, grid or
geometry.

7. The apparatus of Claim 2, wherein the first, the'second,
the third and/or the fourth connectors are bus or tag adapters
which convert a first or external wiring/terminal connection
scheme, grid or geometry to a second or internal
wiring/terminal scheme, grid or geometry.

8. The apparatus of Claim 1, wherein the second connector
connected to the first converter adapter can be contained
within a box approximately 1 inch (2.54 centimeters) by 4
inches (10.16 centimeters) by 4.5 inches (11.43 centimeters).

9. The apparatus of Claim 1, wherein the integrated circuit
means further emulates TAG signals to reduce apparatus
including cable induced delays. '

10. The apparatus of Claim 1, wherein the integrated circuit
means comprises: '

an erasable programmable logic device, a nonerasable
programmable logic device, or a custom design programmable
logic device;

a transmitter section including a serializer for
receiving a plurality of parallel multiplexed signals from the
programmable device over conductive paths, encoding the
signals, serializing the signals, converting the signals to
emitter coupled logic (ECL) levels and shifting the converted
signals out on a conductive path; and

a receiver section including a deserializer for

- receiving serialized'signale and continuously deserializing,

decoding and latching parallel data through parallel conductive
paths to the programmable device.

11. The apparatus of Claim 10, wherein the converter adapter

- further comprises: -

' | | ARRL O AR O
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a printed circuit board with conductive paths;

one or more fifth connector connecting the second end
of the first multi-line cable assembly and some of the
conductive paths;

one or more sixth connector connecting the second
connector and some of the conductive paths;

one or more seventh connector for connecting some of
the conductive paths to one or more power sources;

a receiver connector connected to some of the
conductive paths and for connecting to a connector on one end
of the dual line cable assembly to receive signals over one of
the lines in the dual line cable assembly; and

a transmitter connector connected to some of the
conductive paths and for connecting to the connector on the end
of the cable assembly to send signals over the other one of the
lines in the dual line cable assembly. )

12. The apparatus of Claim 11, wherein the converter adapter

further comprises:

terminator networks connected by some of the paths to
the fifth and sixth connectors; and

line drivers/receivers connected by some of the paths
to the terminator networks and to programmable device.

13. The apparatus of Claim 12, wherein the transmitter section
further comprises:

an ECL to current translator connected by paths to the
serializer and the transmitter connector.

14. The apparatus of Claim 13, wherein the receiver section
further comprises: |

a photodiode and preamplifier for converting optical
light pulses received from the dual line cable assemhly to an
analog voltage output; and '

a data quantizer connected by paths to the photodlode'
and preamplifier and the deserializer, the data quantizer

I e SHEET (RULEZD
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amplifies and converts the analog voltage signals to a constant
level output that is ECL compatible.

-

15. An apparatus for use in connecting a first computer device
and a second computer device through a dual 1line cable
5 assembly, the first and second computer devices having first
and second electrical interfaces having a plurality of rows and
columns of bus and tag inputs and outputs, comprising:
a first connector for connecting to the second
interface in the first device;

10 a converter adapter adjacent and connected to the
first connector, the converter adapter'comprisingz

a printed circuit board with conductive paths;
one or more second connector connected to some
of the conductive paths and for receiving signals from the

15 first interface in the first device; -

one or more third connector connecting the first
connector and some of the conductive paths,

one or more fourth connector for connecting some
of the conductive'paths to one or more power sources;

20 a receiver connector connected to some of the
conductive paths and for connecting to a connector on one end
of the dual line cable assembly to receive sighals over one of
the lines in the dual line cable assembly; and

a transmitter connector connected to some of the

25 conductive paths and for connecting to the connector on the end
of the cable assembly to send signals over the other one of the
lines in the dual line cable assembly; '

terminator networks connected by some of the
paths to the second and third connectors;' |

30 line drivers/receivers connected by some of the
peths to the terminator networks;

integrated circuit means connected to the line
drivers/receivere and for (1) multiplexing and then serializing
parallel bus and tag information received from the first and

35 second interfaces in the first device and sending such
multiplexed serial information over a first line of the dual -
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line cable assembly and (2) | deserializing and then
demultiplexing serial bus and tag information received through

- a second line of the dual line cable assembly from the sécgnd

computer device and sending such parallel and demultiplexed
information to the first and second interfaces of the first

device, wherein the integrated circuit means comprises:

an- erasable programmable logic device, a
nonerasable programmable logic device, or a custom design
programmable logic device, the device connected by some of the
paths to the line drivers/receivers;

a transmitter section including;

a serializer for receiving a plurality of
parallel multiplexed signals from the programmable device over
conductive paths, éncoding the signals, serializing the
signals, converting the signals to emitter coupled logic (ECL)

‘levels and shifting the converted signals out on a conductive

path; and
an ECL to current translator connected by
paths to the serializer and the transmitter connector, and
_ a receiver section including a deserializer
for receiVing serialized signals and continuously
deserializing, decoding and lgtching parallel data through
patallel conductive paths to the programmable device.

16. An apparatus for use in connecting a first computer device
and a second computer device through a dual 1line cable

_agsClbly, the first and second computer devices having first

and second electrical interfaces having a plurality of rows and
columns of bus and tag inputs and outputs, comprising:
| a first bus and tgg sub-assembly including:

a first connector for mating with the first
interface in the first device,

a first converter adapter connected to the fzrst
connector,

a first multi-line cable assembly having a first
end and a second end, the first end connected to the first

converter adapter( ” |
SUBSTITUTE SHEET (RULE 26) N M
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a second converter adapter connected to the multi-line
cable assembly second end, a second connector connected to the
second c;:nverter adaptér , the second connector assembly for
mating with the second interface in the first device, and

5 the first and second converter adapter including .
~ integrated circuit means for (1) multiplexing and then
serializing parallel bus and tag information received from the
first and second interfaces in the first device and sending
such multiplexed serial information over a first line of the
10 dual line cable assembly to the second computer device and (2)
deserializing and then demultiplexing serial. bus and tag
information received through a second line of the dual line
cable assembly and sending such parallel and demultiplexed
information to the first and second interfaces of the first
15 device.

17. An apparatus for use in connecting a first computer device
and a second computer device through a pair of dual line cable
assemblies, the first and second computer devices having first
and second electrical interfaces having a plurality of rows and
.20 columns of bus and tag inputs and outputs, comprising:
| ~ a first connector for mating with the first interface
in the first device; '
' a first converter adapter connected to the first
connector;
25 a second connector f.or mating with the first interface
in the second device; '
a second converter adapter connected to the second
connector; |
'a first dual line cable assembly having a first line
'30 and a second line, a first end of the first dual line cable
assembly connected to the first converter adapter and a second
end of the first dual line cable assembly connected to the
second converter adapter,
a third connector for mating with the second interface
35 in the first device;
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a third converter adapter connected to the third

connector, |
' a fourth connector for mating with the second
interface in the second device;

a fourth converter adapter connected to the fourth'
connector; _ ' .
a second dual line cable assembly having a first line
and a second line, a first end of the second dual line cable
assembly connected to the third converter adapter and a second
end of the second dual line cable assembly connected to the.
fourth converter adapter; and

the converter adapters including integrated circuit
means for (1) multiplexing and then serializing parallel bus
and tag information received from the first and second
interfaces in either the first device or the second device and
sending such multiplexed serial information'over the dual line
cable assemblies and (2) deserializing and then demultiplexing

' serial bus and tag information received through the dual line

cable assemblies and sending such parallel and demultiplexed
information to the first and second interfaces of the either
the first device or the second device.
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