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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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escription 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.
10 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

15 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.

20 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

25 between centers of adjacent ones of a first or external
plurality of rows and columns of terminals to a sphcing 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

30 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

35 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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tag lines.” The bus lines are used to transmt information I ncl udi ng dat a,
| / O devi ce address, commands, and controlk Bnformation. The tag |ines are
used for interlocking and controlling information on the bus Iines and

for special sequence§onventdonal kwse andetag SEIPENS: CONMOFLOTS R2 2% Ond
tag lines andet hegiedepscate Pabiténsiies G'@216974d9 aivtt! &bnvert the

I nt ernati onal ,Bysi ness Machi nes &IB . Systenl 360 and Systenm 370 1/ 0O
| nt erf ace Ch%ahapg/termina connection scheme, gri or geometry.
Conventional bus and tag serpent connectors 22-29 comprise a
- 5 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
10 conventional bus and tag serpent connectors 22-29 are also
spaced 0.250 inches apart center to center and are soldered to
- 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
15 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
20 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,
25 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.

30 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
35 having a plurality of rows and columns of bus and tag inputs
and outputs, comprising:
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peripherals 4,6 have internal bus and tag4serpent connectors 12-19,
respectively, which nmate with correspondi ng bus and tag serpent connectors
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W th serpent contacts | n AnELERE SARFEEERE ANRRREL.E fter:%??tﬁétéé&&ﬁ“”g
el ectrical psAenBaAbEE ssaemhlyTheconapena,contacts are
a second connector connected to the converter
10 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
15 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
20 cable assembly and sending such parallel and demultiplexed
information to the first and second interfaces of the first
device.

()
(D

The invention is further directed to an apparatus for
use in connecting a first computer device and a second computer
25 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
30 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
35 of the conductive paths and for receiving signals from the
first interface in the first device;
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wiring/termnal connection scheme, -gsi-¢ or geonetry.
Conventional bus and tag serpent connectors 22-29 conprise a plurality
of rows and col ums-of teomenakrsmofactikrind connactor canndgting e fdastent

contacts spggsfeQea30nhiCl5he?B2 the coRBlLEIveOpatHRG’ fOT MRLing with the

ser pent con
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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Wi t hout cutting and abandoning the initial cables 20.
BRIEF DESCRIPTION OF THE DRAWINGS
10 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

15 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.

20 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

25 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.

30 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.

This Sheet Has Been Replaced
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SUMVARY OF THE
apparatus for

a first conputer deV|ce
conput er Vi cgsfml&heﬁ:?mefgrn ﬁccﬁe cabl e ggse 33? M@h&d
t dew h cond electrlc s 35
o e o IRIAERAR =22 47 e o (B

plurality of rows and
conpri si ng: -7 - a first bus
and tag sub-assenbly including: a first connector for mating

with the first interfa rbnstfe d iPetlsptRtiGA view of a second didélof the
mlti-1ine cabe sse”‘? 02V fn%its Rous ng  Pendved  Ihattordance Wit
end connect%ﬂ“’(ﬁr ing
the present invention with parts exploded from one another.
/ Figure 9 is a block diagram of a converter circuit in
5 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.

10

Throughout the following detailad description, similar
reference characters refer to similar elements in all figures
of the drawings.

Referring to Figure 2, there is depicted a block
15 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

20 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

25 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

30 cable or twisted wire pair assembly. Power sources 108 connect

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

Referring to Figures 2 and 3, each one of the bus and

tag sub-assemblies 102,104 comprises a first connector 110,111,

35 amulti-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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the conne to s or adapters 12 an the second computer

device or peripheral 4. The converter adapters 114,115 are
10 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
15 110,111 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
20 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
25 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
30 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
35 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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a first connector f”lng to the second interface in the first
devi ce; a verter adapter adjacent and connected to the first
connector the converter adapter conprising: a
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interface in the first device;
one or nore third conme2tor connecting the f| rst

connector and sone of the conductive paths; one nor. e
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power soupces; apart from center d FeRitER orOteeRiinales0iAcol 2dot neREe apatbBe
from center to center of terminals in different rows. The
input/output adapter assembly 100,111 preferably further

s 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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pr ogr ammabl e ?
an external wiring/terninal connection scheme, grid or geometry

10 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

15 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

20 preferably arranged in a second grid pattern comprising two
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

25 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.

30 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

35 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
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noner asabl e progz‘#ﬁggle | ogi ¢ device, or a custom design programrmabl e
| ogi ¢ device, t devi ce connected by some of the paths to the line

drivers/receivers; a transnitter g;:y
a ser T Stearta$ Been R@eddvi ng a plurality of parallel e %%% 19905

the pr ce over conductive paths, enc |dn6
seriali converting the signals to en1tter coupled | ogi c
(ECL) s and shifting theocqquerted signals out on a

conductiye path; and an ECL to current translator

connected byagupterds Al amrnild ascregqudredeinr IBNPUbEicationcGAZ2-6974~
a regeiver of.eCt'QQch' nCAap(%&g ﬂs 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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wi th acconpAnying draw ngs described as f@l"ows. Figure 1 is a

under st ood f | ed description In c

schematic fllustration of a mainframe and a pair of peripherals

i nt er conpfcieech sheoadaptenniléeldtt tpckheagadmfiriane 2 or periphexab £.is
a bl ock/di agl aMdonnetieor! | 1963117 SEofMECELdE o Oltny) 2BAVRRtEE adapter

connecgfi ng One conputer device to apoth conput er devi ce.,i n,agcordance
withAhe prikbrkld nGant ben contained ?iig'[}?@ A DO%, §B§€P?‘J’9‘\T’|‘§W & inghs
and/t ag Sub(a%rbbntg.ﬂebuébogdwf igr sinamequ@r.,zsg eahtmaﬁersbl Wy 4.5
coffverter S y seco connector in accordance with the present
il cntion. aisncﬁ“' (fﬁ‘lﬁﬁr%%t getae!b% Spective view of the first connector
accordance wth tRMigures?nisia\pexrspective view ofcwpifdrst side ofcthe

not her. 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

10 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

15 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

20 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

25 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

30 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

35 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
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Figure 5 is a pepSpective vi ew @his Siiter ‘tREBeAReplazenect or i n accordance with

the present inyéntion with parts one a
6 is a perspegtive view of a hou%ﬁlﬂ“ﬁl‘ﬂ"’wuﬂmnvert jus 9}/ 0%9038
accordance w'th the present inve . Fi g ég Vvtgga

view of a f/irst side of the converter adapter with rermved I n
accordange with the present invention with,parts expl oded from one anot her.
Fi gure 8 is a perspective Vi % of a second side of the

or adapter Whilvie NOHS e fE THA 1Y e RPN Pnit oot BEeBE O

I nveAition with par romone a

ck di agr ampdd ée@ommlxsl\mée: parthaumher: ' HEBR 524)68F, | Potde FxRbce
th the praadletithvadikad@ with offices in San Jose, California.

Pigure 9 is an architectural or structural block
5 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
10 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
15 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
20 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.
25 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

30 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

35 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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Fi gure therg hﬁs gkc V|ces Ziisdhﬁﬁﬁ?n% t! sahtd ?ﬁpqhagoﬁpggﬁgkainﬁoo

for cog necFPﬁg in accor ance w
I on. rélahezobne of the computer devices can be a nalnfrane a

heral, a disk %&V&n@&ﬂpfeéw%rs&za@r \z@% ai'epbbﬂh%tea m&a
Ytch, a fi ber optic or electrical bl e channel extender,, or, the |i

e appar a%mce_actemneeﬁsloa fox; s&ul exjng gignajs raceived Lnom,
02 andsa gpeseivers 20D zaobuawddhagmabimﬂgol pighdlpoi sent byt dthel

el oot ?ibtﬁqf‘ise”b'%%%"?i%t ne Buitipiafihy AAT IR ol deiad hefilh Yo
102, 104 areombinesoBupt signale and Jayg mignals oonte a busc@3dphayingblae
i ncl udi ng bYG-41 PEy OBE C1limasS @G 25 foflUPl eXThePemuiRipiexing 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
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cabl e assenbly./{ the bus and tag sub-assenblies 102, 104 are#ogf/} 06908

el ectronic, the cable assenbly 106 is an electrical TM%se.

I ndhis SheagHds ReenRepiged such as an el ectrical coaxial ca W st e
pai rLﬂgM"MEQ!I}H sources 108 connect with, in ﬁcér 7t ﬁp$ovf@9w&93
I

to, I es 102 and 104. Referring to Figures 2 and 3,
each Bls and tag sub-assenbli es 1802 104 conprises a first

connector, 110, 111, a nulti-line electrical cable assenbly 112 connected at
a first nd tseleetion sforoDASbt @ndl Ithd 1currnentneonmandadshtbeing 4chasined
8- cofinect efl-dp & Prie ik, Cap! i grviiicde 28R, SECRfs ma
connect or 11?,%17 co?ne?tagﬁgct e converter apter fjs ¥

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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data is fed to an ECL to current translator 214 which feeds
10 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,
15 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
20 217. 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
25 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
30 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
35 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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5 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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Preferably, ihethe 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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10 - 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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** DEVICE SUMMARY *#

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
MINIgl DISC_IN e
MINI@S?7 DIV A B
MINIE73 DIO- — ~This Sheet Has Been R.
MINI@74 DIl
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- 11 - adapten§ 116 and 117 as required in I BM Publication GA22-6974-
09. Each adapter 116,117 further includes an insulative housi ng 162.
The housi ng 162 .i ncl udes 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 vice 4, respectivelyz2-Preferred adapters for use as the
adapters 11¢ and 117 in the present |rb( gntion are described in U S

Pat ent 5, 284. Preferred adapterspr416 and 117 are parts of

assenbl i rcially avail abl e under paﬁ., nos. 92643-001 10 (dark) and
92644- Qf Kz t) fromDu Pont. prsFigure 6 is a perspective view

0 for the converter adapter 114, 115. The housi ng 500
orectangularly shaped frane P2 with a first top wall 504, a
pal | 506, a third side wall 608, a fourth side 15 wall 510

1 wal | 512. The side walls abDE9parall el and spaced from
e anothayresy have internal longitudinalDOO rails or ridges 514 defining

@58 ween a pair of the rai | BO®dr ridges 514. Edges of

circuit yovr@sé90 slide in the groovesDB26 such that the adjacent rails
or ridgasrNreshold the 20 circuit board 199°3n pl ace in the housing 500.
The houNMINI&S®

MINI@S9 DOS
MINI@60 DO6
MINI@61 DO7
MINI@64 DO8
MINI@6S DO9
MINI@28 DRV_OE
MINI@70 DSTRB
MINI@100 FAULT
MINIE10 HOLD_OUT
MINI@52 LoS
MINI@98 MR ;
MINIE23 MRKO_IN
MINI@22 MRKO_OUT
MINI@s OP_IN
MINIE9 OP_OUT
MINI@2 REQ_IN
MINI@27 RLY_DRV
MINI@6 SEL_IN
MINI@17 SEL_OUT
MINI@4 SER_IN
MINI@14 SER_OUT
MINI@S STAT_IN
MINI@86 STROBE
MINI@20 SUPR_OUT
MINI@72 VLTN
WD_EN

MINI@96
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I ncl udes a cover !E; with ribs 520 that slide in grooves 516 defined by
a pair of the rails or ridges 514. The cover 518 ha y '

522 that snap gver an edge of the end ‘side 512 mra&%Zﬁ%";ﬁB
secure the covér 518 on the frame 502. 25 The hou? qotq;sn ?Q? 1993
conductive erial (e.g., al um nw@d3-or an insdl-atl ve erta . 0.
plastic). If/the ousjng is nmade of plastic, it can be coated with a
nmetallized ﬂﬂﬁnﬁgﬁﬁéhﬁﬁi\ﬁi | ayer. Alternatively, a conductive or

netallize sheet.qycan be slid in grooves 515 adjacent the top wall 504 30
and/or t ﬁb@i‘c—%{‘{g&u 5 q:tlo,pp.hance el ectrical performance.. After the
print ed £js¥e '—1' kfiﬁgti J§§brted i n the housing 500, the housing
500 is -tlo;(ga—iqi Sphhect or print ed circuit board 158 and the
i fgich as, by screws 524. A jack screw

§ %jg@xbgﬂuhgﬁi§§@bnbly comercially available from Du Pont
Hiy Taiars so ﬁﬁﬂaﬁkTimgzkan extend through the housing 500 and the
rxfﬁﬁ%:EMhd(thﬂxxzruﬁekuring the converter adapter 114 conbi ned
rx_cir_1:80!bt_dmx_1:75 i : -
rx_cir_1:80 bt__clmx_l: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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- 12 - wth the a&pter 116, 117 to the mainfrane 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 ce ) RYypd, i
(10.16 centineters) by 4.5 inches (11.43 centineters }‘595 glﬁ u{ﬂé%SQB
a perspective view of a first side of 42ie converterl%Qp{ gs4 rlgmvrqsggda
the housing 500 removed with parts expl oded~from one"a h Figure

per spective/vi ew of a second side of the converter adapter 114,115 with the

housi ng 500, 1.enesiedtdri ddvipar ¥Rz exphrdded vfunoum erresanot her. The converter
adapt er 4 115 bé s acircuit board 190 with conductive traces, paths
or lineg, E% connectors 216, 222, 238, 240, 300, 302 and

ctrlca y i nterconnecting thestgaces Wi th pamts off the board 190,
er conponents &l ect¥icaFly corfhekt &d =to t he tfaces. The connector
for mating vith thé gonpector 143 En Sone enf & the cable assenbly
The connector a30# can ke g righta angkessea horse or quick eject

r,suchascorﬂretmalﬂ;;vvvVVVVGGODccon
L Tt ECCEEEENPNDBGOOI-I

? X R P N DCCDDDDDDTETETU O 1 9 8

304 e
and

100 99 98 57 96 95 94 9 92 91 30 89 88 Q7 M6 A5 JC WY N2 N

Jz |
DISC_IN | 1 80 | or17
REQ_IN | 2 79 { DIE
DATA_IN | 3 78 | DIS
SER_IN | 4 77 { DI4
STAT_IN | § 76 | °I13
seL_In 1 6 78 | pI12
AORCIN | 7 74 | D1l
orIn 19 73 | DIO
or_our [ 9 72 | viTN
KOLD_ouT | 10 71 | GND
DATA_OUT | 13 70 | DSTRB
GHND 112 €9 | vee
G0 113 68 | vec -
Sza_ouT |14 €7 | Gup
CHMD_OUT | 18 €5 | Guo
GND 116 EPHS130NWC-1 6S | Do9
STL_ouT |17 64 1 o8
vee |18 €3 | GvD
vee 119 62 | Gpo
SUPR_OUT | 20 61 | DO7
ADR_OUT |21 60 1 DOS§
MRXO_oUT | 22 $9 | DOS
MRKO_IN | 23 58 { DOd
RESZRVED | 24 57 | po3
RESERVED | 2S 56 | DoO2
RESERVED | 26 _ 55 | pol
RLY_DRV | 27 s4 | D00
DRV_OL | 28 $3 | RESZAVED
aus_ouTP | 29 $2 | Los

S1 | cLock
i

BUS OU‘E’ 1 30
1 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 42 49 50

S 8 B B 5 8 G G B B BB VY V B B B B B B

U U Y'Y U NNUUUUCCUUUVU 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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avai | abl e under
and 302 are for

papt nunber 78278 from Du Pont. The pair of connectors 300
rfceiving the two groups of the second term nals 156. The
connectors 300 d 302 can be surface nount horizontal card connectors,

such as co cially available under part nunber 6PEPAIS: fgggvb@eo@tgg

One or nore cdnnector 238,240 is for c ection to one or redundant power
sources 105./ The connectors 238 and 24 an be 1 i gHQangl !
| at ch headgts, such as comrercially avail abl-e undg galt“lﬁbe?wmsﬁga
from Du Pén kVgL connector 222 is for connecting to a connector
ﬂ’ng?nggagﬁgegssenbly_106 to receive sigiHarddtfile Fdnde
PibgilraAPL&FIBISEk | | RBErbBelils CRMD PHES CERDANEYs Theerconnedt ter
tor "216 is for connecting to the connector on the end of the
asgenbl y NP < o d qi29nd (yswjer B8ie (Qolod) eps2qisit)e flshen (si)c or
ctricpk |ines17n-tNe3Zablpasee@ii)y 1G6y8 (d2¥%)he 2/q@E¥)er adyRUg37%)
4,115 €s an M¢ITt+ MOAR | C 18¢aBt(100%)hes /82 00%)N 20/ B3R(0 0&) N8y RAr(73%) can
e a | igbt eniNCANg- MOEEe (LIE)16(D008) Cc@By8(100H) v 032 (| Df)e TyQdr(29ant

unber HEBR 1MQ@f5 anMC8R r a5/16fla0kne /@ (&7X) cal/32( 3%) 8/24(33%)
F: MC81 - MC96 16/16(100%) 8/8(100%) 0/32( 0%) 14/24(58%)
G: MC97 - MCll2 16/16(100%) 6/8(75%) 3/32( 9%) 17/24(70%)
H: MC113 - MCl28 16/16(100%) 5/8(62%) 2/32( 6%) 10/24(41%)

Total dedicated input pins used: 16/ 20 ( 80%)
Total I/O pins used: 55/ 64 ( 85%)
Total macrocells used: 122/128 ( 95%)
Total shareable expanders used: 457256 ( 17%)
Total input pins required: 36

Total output pins required: 35

Total bidirectional pins required: (o]

Total macrocells required: 122

Total shareable expanders in database: 45 B
Synthesized macrocells: 0/128 ( 0%)
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- 13 - be a posifive intrinsic negative (PIN) photodetector and anplifier
assenbly under part nunber HFBR 2416TC,_ both from Hewl ett Packard with
of fices in San/Jose, California. ’ Figure 9 is an architectural or
structural bj-0ck diagram of the converter adapter 11@ e@a},l: 6908
showi ng the” connectors 216, 222, 238, ?A?O 300, 302 n‘csi r

R 0L T B 11993

conponents in the converter adapter 114, 115.- Bus |
@‘ gnector 304 and board conductive traces to termi nator
*20 rrsr»ng resistor circuits hggebg&g nate the lines to

characteristic inpedance. Simlarly, nes apdp-ag OUT |ines

t hr opgh tﬂ@effnnggﬁorgr§ﬂgt§gg and bQéE tgﬁgg,gdtolrﬁ{m Olyalfd Wor ks
conprigsngd {§f) St pg) Ci rculfyppi ch similg@arly teymnngte tge RACRREDGE
sistor cgfcuits comner ci al | yrpper! abI e undgr partgno. §28A4¢0CGAbROBUT
eckman CozgW t i g}; in FuNmpgton, Caligorniag cap be gsegukodutripe

term natorwet\/\mkﬁ 20€) 204. INPUT 0 0 0 0 BUS_OUTO
36 (38) (©) INPUT 0 0 0 0 BUS_OUT1
35  (37) (©) INPUT 0 0 0 0 BUS_OUT2
34 (36) (C) INPUT ) 0 0 0 BUS_OUT3
33 (35) (©) INPUT ) 0 0 0 BUS_OUT4
32 (34) (©) INPUT o 0 0 0 BUS_OUTS
31 (33) (©) INPUT 0 0 ) 0 BUS_OUT6
30 (24) (B) INPUT 0 0 ) 0 BUS_OUT?
51 (65) (E) INPUT 0 0 0 0 CIOocK
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 DOO
55 (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 o 0 0 0 DoO4
59 - - INPUT 0 0 0 0 DOS
60 - - INPUT o 0 0 0 DO6
61 - - INPUT 0 0 0 0 DO7
64 - = INPUT o 0 o 0 Do8
65 - - INPUT 0 0 0 0 DO9
70 - - INPUT 0 0 (] 0 DSTRB
10 - - INPUT o 0 0 0 HOLD_OUT
52 (66) (E) INPUT 0 0 0 0 1O0S
98 (118) (H) INPUT o 0 0 0 MR
22 - - INPUT 0 0 ) 0 MRKO_OUT

9 - - INPUT ) o 0 0 OP_OUT

17 - - INPUT 0 0 0 0 SEL_OUT
14 - - INPUT ) ) 0 0 SER_OUT
20 - - INPUT 0 0 0 0 SUPR_OUT
72 - INPUT 0 0 0 0 ' VLTN
96 (116) (a) INPUT 0 0 0 0 WD_EN
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The term nator networks 200, 204 are connected by board traces to |ine
drivers/receivers 202,206 which receive and convert (1) |IBM O i ginal
Equi pmrent Manuf acturers-Information (OEM) conpati bl e vol tage | evel s to

transistor to transistor |evel TTL) coppatible volt
t{) riSIQ?It irn Fi gLreSlgsorr(Z)vfrgnfTTL)co ti IbIe v\cl)lt t%q)g\l\péaoa
i ) NOV 1993

conpatible voltage levels fromright to left.in Figu

drivers/r eaepyepprs Whaat can be used for drivers/receivers
are comrerci ally avai lI'abl e under part no. SN 1730 from Texas Instrunments

with office in Dallas, Texas. A rel prowdedtotermnate

or prpopagaPéna BEbEET-m[‘ﬁ t PRI Eiicg YleON tag.IJéJtr& N adapt er
| f theS8onvell®r adppter @dudpyp powered gip Dy V\%’SO Napend
QF HAFTX08

ected to?the ad@pterall5 thr opglr t he cabl @ asse
m nates #fe SEL&QT- O transmi ppFon tag lige. |f e cQ Snver er g
®wer ed56p byDpower soDFEe 108 andpor if gonne t|on |s INO

4 is not
established*®ith tHh8 adaPter 115DFFthe relag 208 opropiigat e§ ~IN1
SELECT- QJTj?ansm 84i on Dag line DEFthe SELE(G-IN trgnsm gsiongt agy r-égz

46 > 5 DFF 0 0 1 3 BUS_IN3
45 51 D DFF : g 1 3 BUS_IN4
42 50 D DFF o 0 1 3 BUS_IN5
84 100 P OUTPUT 4 % 1 3 BUS_IN7
83 99 G OUTPUT 0 0 i g ggg
3 3
1 T A orF 9 0 4 1 pamm
73 81 F DFF 0 o 4 0 DISC_IN
74 82 F OUTFUT 0 5 ' 2 1 pIO
75 83 F  OUTPUT 0 o o 3 ou
76 8¢ F OUTPUT 0 o o 3 pr2
77 85 F OUTPUT 0 6 o 3 b
78 86 F  OUTPUT 0 o o 3 pus
79 87 F OUTPUT 0 e 0 3 DI5
80 88 F  ouTpUT 0 o 3 Dbs
81 97 G OUTPUT 0 6 0 3 pI7
82 98 G  OUTPUT 0 o 5 3 b
28 22 B OUTPUT o o o 3 DI9
100 120 H OUTPUT 0 0 1 Q DRV_OE
23 17 B DFF S 0 1 1 FAULT
8 8 A OFF 4 o 4 0 MRKO_IN
2 2 A DFF : 0 4 0 OP_IN
27 21 B OUTPUT 0 0 4 0 REQIN
6 6 A MCELL o 0 1 0 RLY DRV
4 4 a DFF 0 o 2 SEL_IN
5 5 A DFF g 0 4 1 SER_IN
86 102 p DFF 4 0 4 0 STAT_IN
0 2 13 STROBE
This Sheet Has Been R
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- _The converter adapter 115 does not contain a correspondi ng rel ay

208 Th‘““"”’ﬁﬂ'j fAs/receivers 202,206 are connected by board traces

to nmeans | exi ng signals received from ei

and derru aI s sent to the drivers 202, E@ﬁﬁ 5{2@2@

and demul ti pl exi ng rreans 210 conbi nes Byg signals angyT, | s M

bus 231 having a plurality of lines (e.qg. 10). R@fﬁﬂs{ 1993
and denul tipl exing nmeans 210 al so separates Bus signals and Tag S|gnals
froma bus BURLERaWOGIE a*plurality of lines (e.g., 10). This nulti pl exing
synchroni zes the Bus and Tag Slagnabbemrough a master clock generated by an

onboard oscillator. Strobe anExrapRewsn edbgn gnal ling provi des this
synchronll’éa‘tﬁ?ﬂi-lbw FyintdventouaeShiayesi INDFBK Nemg an |n£)I ; I atch23;I'he dat a
w

i n_dgfe input Hﬁ ChHI S Pﬁ%n passoed O\Fbr bL?s 2&1 [ala_drv:1 _cntr:123]:2
jala drv:102lwd entr: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
- 7% 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 |rx_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 |rx_cir_1:80|ds_dmx_1:77]: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_cir_1:131jbt_mx_1:61}:4
. 95 F  DFF 0 0 1 2 |tx_eir 1:131)bt_mx 1:61}:5
- 9% F SOFT 0 0 0 2 |Jtx_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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The nul tipl exi ng and denul tipl exi ng means 210 further includes neans for
emul ati ng TAG signals to reduce system and cabl e i nduced del ays. The

mul ti pl exi ng and denul tipl exi ng means 210 can be a programmgd € apl

progr ammabl e | ogi ¢ device (EPLD), suchas the EPLD ccpé m'|§ 393J¢6IQ08

under part no. EPMb130-WC-1 from Altera Corp. with San

California. The EPLD can be progranmed Zﬂzcordl ngl y ﬁOJU\B 3 gw&w

defined by | BM Publlcat|on GA22 6974- 09 ith the foII n exce tions. The

converter -adapt er €114 2fes not# pr op gate re erV@@cﬁ 3% P

lines, extep he€309 2 gnal I ne, Yo th cqnvEyeE kﬂ;ﬂ 5

channel r?iséé sng|€ dat out' d ri +

transfer, thea dapt er dropg seLvice |n3 ( +¥1 1 5%#% g

bef gre the Cop roE unigephas regogniged t e Ris '1 t§t€ 'Oﬂtsls
: Aftlg-; ghe D@?ntrol gini t 6ecog{n zQs 19 Shakv1 8 Oyt

ata ouf’ ) 106t @ropsopgervicg in (" daga ipn’ t:@'@ q %OOLQT .

ervicecsyyt "3¢' dgta @ ).  Jhis gay ogcun b R A S

cogni zed tlhgsfagl ofpgpservicg in'o(’ daga i1n' jex CY\P nlgﬁ_cggiaptga,r .415

ecogni zegsyt g1 ri ge ofprroperatjonalpin' dur |3ng|¢,nufq 15€( &€ k! prgz.f @87 DASD,
Tt dropsw@ddoesscout '‘DFFVWen tfe adapter211?2 rp@pgnlees_n hganﬁaﬂgaqhg st at us

in' duri o) ndsi al DFF 4 0 3 3 |tx_cir_1:131)c_mx_1:94):86

(89) 103 G DFF 1 1 1 4 |tx_eir 1:131jc_mx_1:94]:89

- 92 F DFF 0 0 3 1 jtx_eirl 131|d;nx_1:85|RELEASE
(35) 37 ¢ DFF 1 0 1 3 ltx_cir 1:131|d_mx_1:85|SEND
(34) 36 ¢ DFF 0 0 2 1 |tx_cir_1:131|d mx_1:85|:79
(33) 35 C - DFF 4 0 3 3 |(tx_eir_1:131{d mx_ 1:85(:86

- 25 B DFF 1 0 5 4 |tx_cir_1l: 131|ds_mx_1 89| SEND
(30) 24 B DFF 0 0 4 1 |tx_ecir_1:131jds_mx 1:89]:105
(29) 23 B DFF 0 0 4 2 |tx_eir_1:131)ds_mx 1:89):106
(32) 34 ¢ DFF 0 0 1 2 jex_eir_1:131|ds_mx_ 1 89|:116
(31) 33 ¢ DFF .0 0 1 2 |tx_eir 1:131|ds mx_1:89}:117
(26) 20 B DFF 0 0 2 2 Itx_cir 1: 131|ds_nx 1:89}):128 ~
(97) 117 H DFF 0 0 3 1 |Jtx_cir_1:131|s_mx_l1:88|RELEASE
(96) 116 H DFF 1 1 1 3 |tx_cir_l:131|s;mx_1:88|:57
(95) 115 H - DFF 0 0 2 2 |[tx_cir_ 1:131|s_mx_1:88]:58
(92) 114 H DFF 1 1 1 4 jtx cir 1:131|s_mx_1:88|:74
(91) 113 H DFF 0 0 1 2 |tx_cir 1l:131|s_mx 1:88):75

- 14 A DFF . &4 0 3 3 |tx cir_1:131)s_mx_1:88}:84

- 91 F  DFF -0 0 3 1 |tx_cir 1:131jsup_mx 1:100{:4

- 9 F DFF 0 0 1 2 |ex_eir_1:131|sup _mx_1:100]:5

- 89 F SOFT 0 0 0 4 jtx cir_1:131{sup_mx_ _1:100]:39

- 13 A DFF 4 0 3 3 jtx_cir_1:131|sup_mx_ —1:1001 :45

I'hls Sheet Has Been Replaced
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- 15 MD and the current command is being chained froma
previ eus, C QBeehke;ﬁH’cﬂps servi ce out' This may occur before the

channel he fall of 'status in. Tvvo r epoLt

generat “ﬂ Conmpi | er for an EPVb130WC thlé§08
Corp. are pendlces A and B to this speci gh

I mredi atel y before the clains. The reporfggfiles in % ;aﬁSAaﬁ m&
how enbodi ments of the EPLD 210 in each one of the adapters 114 and 115,
respectively, can be inplenented. These reporf files are sufficient

i nfor mat i ot MACROSELL CINTERCONNECTIGNEI ¥+ in the art to reproduce the desi gns

of these dwigbdiAnraysBlock 'A’: ~Alternatively, the nultiplexing and
denul ti pl exi ng

MMMMMMMMMMMM

cccccegcccecceccce

731821164511

P11 116511143 :
CMCELL | | 11111111111 ABCDEFGH | Name
MC7 ->@ -~~~ - - l@--+----- | ADR_IN
MC3 -> - @ - - -« = - - - j@%* - - - - - - | DATA_IN
MCL > - - @ - - = = = = = = |@--- -+ -« | DISC_IN
MCB -> - - - @ - - - - - - - - e* - - - | OP_IN
MC2 -> - - - - @+ -+~ --|@-------"- IN
MC16-> - - - « - @@@----l@---.-'---l|rxcir180|sldnx193|3
MC15-> - @ - - - | @ T |
Jrx_ cir180|sldmx193| 20 _ '
MC6 -> - = = = = = -« - - - - - j@- - - -« - - | SEL_IN
MC4 > = = = = = = - - @---|]@%------ | SER_IN
MC5 > = =« = = = = - - - e--j1@*%- - - - - * | STAT_IN :
MCl4-> - = = = = =« =« = = - - ]@----*--l|txcir1131|sm3188| 84
MC13-> - - - - - - | @ - * - |
jex cirllSl]supmxllOOl as
Pin
21 =5 = ===, a. e .- - =« e=@=-- 1 ADR _OUT
34 - . .- .- ..o -=% = X e -- - - - BUS_OUT3
31 R e --- - BUS_OUTé
51 "> e - - e e e o= kR *® * Rk - k * % K cmCK
15 > = . ... .- --- -@ ~==-=-0~- CMD_OUT
1] =5 = = = o = @ e e e - -- -8 e --0@ -~ DATA_OUT
B84 > % % * X B - = RN e - R RN e - -- DOO
55 > v w e f e - oeeee .-k e-== D01
56 D> h - - - .- e --- * = « % = =« = =~ 1 DO2
57 > ® = = e af o= =--- * = « % = = = ~  DO3
58 => - - - meeed e - - L A DO4
59 > =@ -~ @ --@ === DOS
60 > = = e -e---=f-- e ~--@~---- 1 DO6
61 > = = e e @ e aea- @ ~=-@ -~ =<~ DO7
64 > = =@ e - e e~ - - @ ~-=-@g === - DO8
65 > - . . e e eee--- -@ @ === DO9
70 ->@eeeeee--ee-- eeee---@  DSTRB
10 > = .- .. - eeee-- - =~@ - - =« - " HOLD OUT
98 => k k k Kk k k k = k * %k * * k % = % k& % % ! MR -
22 D> - = .- eeeee--- - = = = = « @ - ! MRRO_OUT
9 > . - ... e~ =- -~ = = ==~ @ ) OP_OUT
17 > I R - L @ ~=-=--@ = = SEL_OUT
14 > = =" e e e~ --- -8 ~-=---~-28 SER_OUT
20 > = e e . --- - == - - @ - - SUPR_OUT
72 => = . . .- ee-"--a- -~ = = « =~ @ VLIN
MC30->-*----------=*@------;
jrx_cir_l:80!ds_dmx_1:77):26 :
nc29->--------_*---;*@------;
irx_cir 1:80)/ds_dmx_1:78):26
uc112->-’---------**=*-*--*'@*_l
jtx_cir_1:131)as_syn_1:95]:58 _ : '
HC34-> ---------**.l*-@-----}

'tx_cir__l: 131!ds_mx_1:89]:116



means 210 can include a nonerasabl e programmabl e | ogic device {PLD) or a

cust om desi gn programmabl e | ogi ¢ device, such as an apﬁbmsgﬂegpﬁg 05 9 0 8

Integrated circuit (ASIC). If an ASIC is-used, it can

perform ot her functions than those i.ncluded in the EP o] arjc

ot her functions can include the functionggperforned byﬁg ers gt emvh‘ggs
conponents on the printed circuit board 190. Such alternatives are

equi val ent MC83t hve> embotdi ment s =di Sclosed =i n=nokr e*ddt ak®l ~us@ng-t ke €PED.-THe
structure {bx_pdrideiBadgdshexi daédilead7perforned by any or all conponents
on the printed=crrem=buvart-199-can-be-referred-ro-as-rategrated-circuwt
means. ======The integrated circuit neans can include a transmtter

gOn 213 and a receiver section 217. The bus 211 of parallel

s connects the programmed EPLD 210 to a serializer 212 within the
smtter section 213. The serializer 212 converts parallel data to

ial data. More specifically, the serializer 212 receives a plurality of
rallel multiplexed signals fromthe 10-bit bus 211 and sends it to an
ncoder |latch to convert the 10-bit bus to a 12-bit encoded word. This
ncoding is used to maxim ze bit boundary transitions to hel p bal ance the
data pattern and aid in the timng recovery on the receiving side. The
12-bit word is then fed to a shlft regi ster where the contents are serially

shi fted

Tius Sheet ‘Has Been Rq laced
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{Ryail abl e under part no. AM 7968 anced

2 -

Mcro Dg ) ices in Sunnyval e, Californi afft

oscillator and clock generator 236 can 32 provi deﬂQJe(pcsjoca @r@%\gﬂgygs
to the serializ : ry, .the serializer 212 encodes the
data, ser 443 6?€&E IﬁaEBGgV§§E§¥8Hé agta to emtter coupled |ogic

(ECL) | g bpgic Arzay Bloack cBig| (age signals), and shifts the data out over
bal ancgd |ines. T, iﬁ [ &e ko a MO current 10 translator 214
whi chff eeds ‘curre teP ?gzg Eoct ectgaﬂsgi t@r :

out 1 nﬁa SshleeQ Iae]?est e nggon one line. The serializer 212 can be e06908
- 16 -1ims nt synchronous transmtter-reges » Nt g?
i e

21233322222222
27121098765430
MCELL | { {{} {{ i i!lii{ii{ABCDEFGH]| Nanme
MC22=> = = = = = = = = = = .-—--i-_e ------ iDRV_OE
MC17-> = @ = = = = = = == == == | -@-=-~---- | MRKO_IN
MC2l~> = = = = = = =« = = = ===+ | =@=0==<-- | RLY DRV

MC32-> - = = @ @ - = =~ = = = = =« - | -
lrx_cir_1:80)ds_det_1:47!:2
MC3le> = = = = = @ @ = = = = = = @8 | =
lrx_cir_1:80|ds_det_1:47}:

MC30=> = = = = = = = = = = = = = = | & @ « =« = = = |
lrx_cir 1:80!ds_dmx_1:77):26 :
MC29=> = = = = = = = = = = = = = = | # @8 = = = =« = !

e

e

e

e
lrx_cir_1:80}ds_dmx_1:78):26
MC28=> = = = = = = = = =« @ = = = - | - @
lrx_cir_1:80}:84

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 _ _

Bl =5 = = = = = @« = == % % % %k * E * * * = & % % % | CLOCK

18 > = =cec------@g@g@-|-e----@-} cupour

11 =>=-=-==-@----@@88-|-088--@-~- | DATAOUT

54 e I I e * * k % - « = = | DOO

59 => e e oo ececcnea- - @ ~-=-@8~-=--~-- D05

60 => =« = = = o - e eeee-a-- e ~--@ -~ =~-=-= D06

6l > == e e o mcecececereece @~ 0~-=== D07

64 A T ¢ --¢-~--~-- DOS8

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

70 => =@ = = = = = = = = = = = = eeee--~--@ ; DSTRB

;g > o e e e .- -------- | == @@= =« -« = | HOLD_OUT
-3 R e H e e eeee - - - - R - - - = - * 1L0S

98 > = % =k kR K ==k = -k * k= Kk k Kk * MR

22 =D = - - e - - - ==~ ===} ===« -¢@ - | MRKO_OUT

9 > * - .- - ... === e e e .- e e | op_our

17 => = = e e e e = = = = = = = = i € ~-~-~-@ - - { SEL_OUT

14 => = = = = - - e---eee-, ~-@e@-~--~--~-@ | SER_OUT

32 L T =|—--—-@--='SUPR_OUT
et e A R I R e ;, VLTN

MC3 => = = - # #® % == = = = = = = {g* ------ ' DATA_IN

Mcs ->---**--*------_|@* ------ iOP_IN

MCE =5 = o o % o = = = = = = o o | @ % = = = = =« = i SER_IN
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connector 216 which can contain a light enmtting diode - deVi ce. él’he9198

transm tter connector 216 connects to the connem Bat

cabl e assenbly 106 to send optical data pul ses I of the 1993
fiber optic lines in 15 the cable assenbly 106. Ate o gg)

dat a pul ses fromthe ECL to current %éansl at or Rn lﬂ(ﬁtﬁ‘;ge
electrical transmtter connector and an elFé&ctrical |ine of t he

el ectrical leassaml o 306, & 2 a2 o o o & r@l,s or. data puk SESgPAE I

transmtte &Vﬂr_,an,ot her_ ZQ Il,ne of_ the cable 'ass_errbl¥ w&audﬁege@ve'd py

the recei Vay cir 4P Idyn | 1: 4418, g8b1 € assenbly 106 is fiber optic,
the /7 écel'Ver =<ection 217 imcludes the receiver connector 222 ,

whi ch/can be a phot odi ode and preanplifier which converts groups of
ns or optical light pulses to an analog 25 voltage output. The

odi ode and preanplifier 222 can be a positive intrinsic negative
N) phot odi ode and preanplifier, such as, commercially
ai | abl e under part no. HFBR2614TC from Hewl ett Packard. The out put
romthe phot odi ode and preanplifier 222 is fed into a data quanti zer
0 220 which anplifies and converts the voltage signals to a. const ant
evel output that is ECL conpatible. The data quanti zer 220 also
rovi des a status indication or a |oss of signal to the EPLD 210

ndi cating whether there is a

Thxs Sheet Has Been Replaced

T
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connectlon at the dlstal

quantlzer
with o

ECL

i

17 -

|ces | N SUNDYNlacd
220 is; feﬂﬂ bt

BT

210. The deserializer 218 can be part no.

end of the cable assenbly 106. The 35 data
t—h0. NE5224 commercially

erializer

~available from Signetics

21.8 which receiv

through thegdO bit par

from Advanced M cro Devi ces.
224, 226,+2 AR CROCELL? INTERCONNECTIONS t#od t0 provi de a constant vol tage

supply to the line~

seri al Logic2AZrayd Block 'C':

- 21

MCELL
MC40

BUS_INP
HC48

-0 & )

-) = - o o o ®o = -

lrx_cir_1:80|bt_dmx_1: 73 12

MC47 =>

lex_cir_1:131|bt_mx_ 1 59 145

MC46 -

ltx_cir 1:131)/bt_mx 1:61)}:45

MC4S -> = < = =~ = @

ltx_cir_1l: 131'bt mx_ 1: 62):5

MC4T => = = = = = = = = = =

ltx_cir_1:131!bt_mx_1:62}:39

MC43 => = = = = = =

ltx_cir_1:131)bt_mx_1:62]:45
- MC42 => .
ltx_cir_1:131)/bt_mx_1:65]:4

MC41l

-> - e e =& ® @ o o o =

ltx_cir_1:131}bt_mx_1:65):45

MC39 ->

AM7969
“One or

drivers/receivers 202, 206,

ltx_cir 1:131]|bt_mx_1:66):45

MC38

-y = B - e e e -

jex_cir_1:131)c_mx_1:94):86

MC37 => = = = @ = = = = = =
ltx_cir_1:131]d_mx_1:85}SEND

MC36 ->

jtx_cir_1:131]d_mx_1:85}:79

MC35 ->

ltx_cir_1:131!d_mx_1:85)
MC34 -> - - @ @ ~-~-@ -0 ¢

186

ltx_cir_1:131|ds_mx_1:89}:116

MC33 ->

ltx_cir_1:131)ds_mx_1:89}:117

Pin

->
ADR_OUT
29 ->
BUS_OUTP
39 ->
BUS_OUTO
36 ->
BUS_OUT1
35 ->
BUS_OUT2
33 ->
BUS_OUT4
32 ->
BUS_OUTS

decode

California. The output of the data q
_ czﬂgjﬁgtga %fgé9ﬂ513

juousl y deseriali zes,

RS 110 NOBES .

nore vol tage regul at or

t he EPLD 210,

t he
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the deserializer 218. The vol tage regul ators can be connected to a

power input circuit 234 which can be "OR' connected to redundant power
suppl i es 108. Thus, if the primary power 10 supply 108 faié Feyl
automatically supplied froma second -~ power sup 53/)%968

Thus, data inputted to the bus and tag sub-assenbl f&aO hsuﬁvp

and tag interfaces 12 and 14 is transmig ed oveRt@e dt; SI n]b 1993
assenbly 106 and the bus and ‘tag 15 subassenbly 104 and appears at the

recei vingodevi=oe 4 nt e#faces - = -1 and-14 exXact+4 y=dhpki satked; o+ y-del dyed
in the tBU®_OUTRA n by the serialization and deserialization function

and the 51 p-r>op-ag-ati on -ded &y *of #he pukses=in I e % itnes avH ¢h* § CTOCKNh
dependenlS(agl;;J:om mately 5 m cr oseconds for each i lorreﬂel- of 20-0@t rcgl

fier). ~ Figures 10-12 are block diagrans .illustratihg second,
rd an%llfour‘Ph =Mbotli Ment § af =appaTartuS TOOA,- 1008 an€ fooc - @for I
nnect i nRuter device 2 to another conpuyt er devi ce 4 in
cor dan® WIT:h “tRepFeSefit = TnVefitTol. = = Figu e* *0*28 Il rust ratje®O0he
par at u321002>sTnTI 3r=tS Th8 Apparatus TO0 ~ Tifl Bstrat8dTim Fi guyeDPS

except t conVerter adapterS T13A7 T T1I5A aré ¢ognécfell difeCtly |t he
connecto 1104, T171A connect €d_t0 bus Inielf ficgs 12 erat Ael” th4n t he

connect Q 16 11/A_cgnpected_to the tag |nﬂe facss_ 4 - = = | poe

70 >@@-~---=-=--=--- ----leteee---e { DSTRB
10 =>===--oc-@------ --.--e---,--:
HOLD_OUT

98 => = =k k kook ok k ok k k=] Ak kR ! MR
22 "> e - e e e e e~ p -]
MRKO_OUT

9 o> .- oo - e il BRI RPN
- OP_OUT

17 => = = = = = = - - ---- -] @& ----@ - - |
SEL_OUT :

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

20 => = = ® = = & e s e e e -~
SUPR_OUT |

72 => = = = e - - --- I R A e ! VvLIN
MC31 => = = = = = = = = = = = ==~ #* | Q%+ |
jrx_cir_1:80|ds_det_1:47):3

MC28 => * % = © = = = = = = -— - - - - - | =@ * % = = = « |
jrx_cir_1:80}:84 . '

MC27 => # % = = = = = = =« - c o c - -2 g% % = = - - |

lrx_cir_1:80}:85 .
MCl12=> = = % # = =« & & % % % = = % = = | % =« % « = * @ * |
ltx_cir_l1:131/as_syn_1:95!:58

Hc111->.----*----——*—-—-=__—.**—**e*=
jtx_cir_1:131]as syn 1:95]:65 .

MCOT =5 = = @ = * = = = o = === - - R A
ltx_cir_1: 131)bt_mx_ 1 62):4 _ :

MC9Z => = = = = = = = = = = = # = = = # I = =% = =@ = = |
ltx_cir_1:131)d_mx_1:85} RELEASE |
MCll7=> = = = = = = @ = = = = = = - % = | =« % <= -@ |

jtx_cir_1:131}s mx_1:88|RELEASE

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

Logic Array Block 'D':

MMMMMMMMMMMMMMMM
ccccecececececccecccecec
55555655466666555
werrr, L i P el AE00 )]
’ | R R | |
MCS6 —> 'L i iV Pl i i ABCDEFGH | Name
BUS_INO. | . ' !
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. — -

30 Figure 11 iTTustrates an appar at us 1008 simlar to the
appar at whis $i26k Hab e Repicet] i n Figure 2, except the functions per f or med bé

t he conv 114 and 115 in Figure 2 are - er
converter ]HWMHHHluBm 114B', 115B andg115B' vv? ﬂ'?w gﬂ;@?g 0
1

directly” ors 110B, 116B, 111B 35 and

, 7 ec
One of the cable assenblies 112 i nt gkconnects ad 6 l ﬁfé aﬁ m1993

Anot her one of the cable assenbli es“I12 interconnects adapters 115B and

115B'. E -> -218 o pairy of_the_canverier adgpters . - |
114B, 114 IFNP 115B T1158° T ncl ude i nt egrated ci rcdit means sinmilar to'the
>

one prey descridbed inodetai L inJelati onat @ tihes eabedignent= - - !
illustr iN2 Figure 9, but with parts located in two housings rather than
one., I ny expodi gent depiLted-i b R gure 4le the ilntegrated - - - - |
| BUS_IN3 |
MC52 => = = = = = = « @ = = = = = = == | a=-@=----|
BUS_IN4 “ | o
MC5]1 => = = = = = = = = = = = = = = = = e e = @ == =~ |
BUS_INS ' : -
MC50 => = = = @ = = = = = = = = = = =] e - - -
BUS_IN6
MCAT => = = = = = = = @ = = = =« = e = o | e e =@ ===
BUS_IN7
MC64 => = = = = = = = e e R I B R IR N
lrx_cir_1:80!bt_dmx 1:74!
nc53->------e--e------g---.e-.---:
lrx_cir_1:80|bt_dmx_1:75}:2
ucsz->-.-----e----e-----:---e----:
lrx_cir_1:80)bt_dmx_1:76}: :
MCE1 => = @ =« = = = = e = = = @ o === | c-c=-@8----|
lrx_cir_l1:80}bt_dmx_1:80]: .
MC60 => @ = = = = = = e = e e c @ o= cee@g-=---1]
lrx_cir_1:80]/bt_dmx_1:82]:2
MCS9 => = = =« c @ = = ¢ =« e c c c @ = =) c==@g=--~---|
lrx_cir_1:80|ds_dmx 1:77}:2 ,
MC58 => = = = @ = = = 0 o e e e c o @) @« = =@ =-=--|
lrx_cir_1:80)ds_dmx_1:78}:2 o |
I i I

MCS57 => = = @ = = = = = = = = = == =@ | = = =
lrx_cir_1:80}sl_dmx_1:93):2 :

Pin : _ .
21 > = . - e e - e eeee---== | = = == - e - - |
ADR_OUT

15 > = = = == e e mese,-=])c@gee--p-]
CMD_OUT _

11 “> = @ = = = e e -] -0@~--@€--]|
DATA_OUT : '

54 > ® = = = = = = = * h k k k k Kk * R R o= - - DOO
55 @> @ @ = o e o ecooeeeteoe- * = « * = « = = | DO1
56 => = =@ = = = = = =2 = = oK = = = = | ® = = * ===« DO2.
57 =D e e ... .- e e====-=-*% * ==k - - - - DO3
B8 > = = = @ o = o e = == == =% ol % aowkao==-1 D04
59 > = = = oo eee-- --- - @ -~-@~=-~-~ 1 DOS
60 -> = . .- - -- - e e -- € ~--@~--=-- DO6
61 > - - - e eesenee---- @ ~~-@~~--- D07
64 > = .- e --- @ - - e~--@-=--- DO8
65 > ® . - .- .- e-e====== -~ Q@ ~==~- DO9
70 ->eeeeeeeeeeeeeeee:eeee---e:nsma
10 => == e e .- ee e e ==~ | = =@ = = = - = 1
HOLD_OUT

22 A R A | = = - e - @ -]
MRKO_OUT

9 Te> e e e m----- I = e === - - e !
OP_OUT ' _ o -

17 I i | @ = = = = @ = = |
SEL_OUT ' :
14 > = .- e e m.- e === = |l ~-e@=-~--~-¢|
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circuit nméans in converter adapters 114B, 114B' is for (1) multiplexing and

~then serializing parallel bus and tag information received fromthe first
and second interfaces 12,14 in the first device 2 and sendln

mul tipl exed serial i nformation over a first |ine o? '!' 933@9@%08

assenbly 106 to the second conputer device 4 and (2) eserlaI|2|ng and then

demul ti pl exi ng serial bus and tag infor®mtion recei gmtz ﬁ pemv 1993

line of the dual |ine cable assenbly 106 and.sendi nK u II -

demul ti plsERe®UMNf or mation to the first and second |nt erfaces 12,14 of the

first degioce 2+>|n other wordss the result =achi eved|by CorveTt ar ead’ap‘t er

114 in FSQ@BQOETi s achi eved by converter adapters 114B and 114B' _in Figure

11. Sim P&l yr>the=resal © achi Eved'bg toﬂv‘érTeT adapt T 15 77 @ glur‘g-' is

achj evedmﬁacoﬁvé'ft‘br adaﬁté’rs* 158 And #1598 *ih B gure ™ I TFilgure
'|Ilust||1’§t.E§-r &4at us 100C sinmilar to th Cgpparat 100 _i |l ustraf ed

Fi gurQ‘ S?c ‘bt*q f?%\’eﬁ et ’éd%’lpf‘el" t 4%, %1 115C Tsattached

0 each of ctors -110C 114C,_ 111C 117C connect edto the ___

nt erfacés 1'2"17F_'OT T'Fle ABVICES 2 A This s 11 ke the appar at us 100B i n

Figure 1T7nthat each pair of the converter adapters 114C, 114C and

115C, 115C include integrated circuit neans simlar to the one previously

described in detail in relation

This Sheet Has Been Replaced

T
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to the enbodi Figure 9, but with parts located in two
housi ngs rat her . r, a dual line cable assenbly 106

i nt erconnects b’gEl get%g&cefﬂe ace% adapters 114C, 115C and a dual line cable
assenbly 106 |nt<-i* Immﬂﬂ]ﬁ E tag converter adapters 114C, bl%] Ilgqﬁg
enbodi nent deplct | 2,~t.he integrated Clﬁﬂg Lﬁ? cg
adapters 114C, 114C is for (1) nultiplexsng and the erla

i zi ng pa
bus and tag information received fromthe fikst anRﬁcﬁnU St ef Mlﬁ%

in the fIrSt devi ce 2 and

sendi ng ic MAGROGEHINTERGONNEGTEQNSett on over |ines of the dual line
cabl e assenblies 106 to the second conputer device 4 and (2) deserializing
- and thennﬁﬁﬁﬂ1ﬁ 4503&?%&N|§ﬂ bus and tag information received through

Cligr |1nes of the fyply 'pﬂ?nnuunnnunn

MCELL ! |
MC8O => @ = = = = = = = = = - .- - - e ! -
lala_drv:102)|wd_cntr:123]:5
MC79 > € € @ § @ € @ € G e e '
~jala_drv:102|wd_cntr:123| .
MC78 -> @ - @ g @ @ e_eme e e
lala_drv:102|wd_cntr:123):8 -
MC77 -> @ - - @ @ e @ @ e e e
jala_drv:102}wd_cntr:123}:9
MC76 -> @ - - -~ @@ @ eeee
lala_drv:102)wd_cntr:123}:10
MC75 -> @ - - --Q @ Q@@ e ¢
jala_drv:102{wd_cntr:123:11
MC74 -> @ = = - - - @ @ e e e
e
e
e
e

>
o
0
o
(o)
()

0
|
*

lala_drv:102}wd_cntr:123}:12
MC73 => @ = = = = = - e e e
jala_drv:102|wd_cntr:123}:13
MC72 => @ = = < =~ = - @ @
lala_drv:102{wd_cntr:123}:14
MC71 => @ = = = = = = = = @
jala_drv:102|wd_cntr:123}:15
MC70 => @ = = = = = = = = =
jala_drv:102}wd_cntr:123}:16
MC69 => @ = = — = =~ = = = = =
jala_drv:102}wd_cntr:123}:17
MCE8 => @ = = = = = = = = = = =
jala_drv:102!wd cntr°123 118
MC66 => @ = = = = = = = = = = = =
lala_drv:102|wad cntr.123 119

MCES => @ = = = = = =« = = = = = =
lala_drv:102/wd_cntr:123}:20

MCE7 => = = = = = = = = @ = = = = =
|ala_drv:102|WD_SEND

- Pin

21 => = = === = =2 == - R T
ADR_OUT -

51 <> % % % * % & k & & & k & * k *# & | & & % - & & % % | CLOCK
15 > === ===2c=====24 -l -@g-=---4g-|
CMD_OUT |

11 ~ => = = = = = === === - | -e@e--@--|
DATA_OUT | - -
97 -> = - - - - e = e == === * | == - - k- - -
DIV_A_B

89 T S> - = m e e - - e == === | @ --@---- | DOS
60 =>=e=-co-ee=e===---lg--@g----1pos
61 => - = = === == === 4 |l e--@----1npo7
64 > === = = = I I { e--@---- { DO8
65 > e--=eece-e=--=coo.]l-.@g@----- | o9

SUBSTITUTE SHEET (RULE 26)



cable —assembt+es—166 and sending such parallel and derrulfi pl exed
I nf or mat Q. List and second interfaces 12,14 of the first device 2.

| ion :
In otpﬁhﬁ em[jesult achi eved by converter adapter 114 in Fi lg( 6"'93
~achi ev I adapters 114C and- 114C in Fj : I %
resul't l w‘i"zughi g?dyby

nverter adapter 115 in Figure

converter adapters 115C and 115C in Figygre 12. n INO (]
appar at uses 100A, 100B and 100C are def ?%ed as equi_\B} QﬂFﬁ]SJnStQ n aVn 993
structure,4o, .and ebtain_tbe.sane Lesult.as,- the gpgagagus 100.@ | DSTRB
The appargj us 190.1Q0A 100B, 100C~0f- the. present —i Rvent+ on @gar & s0 - - |
i nt er conggtp @yey- chai ned peripheral control units on one mainframe
multiplexy Channels # * & * 2 TRerapparatsskok *hd presént knvemt ®o MR
proyi des 2@ to-4.5 W |4 ion-byt es=-per -second=-oF e@at=a }t ¥ orghpot et viken {he
franmrxol gueri pherals. It also allows distances up to 2,000 neters
00 feed) TDebweer devtces= = mainf+ame-te e phey at, —andFor- pert plel al
peri plo®_OUT These features allow a user to replace bul ky, |
imted diztane® bus and=tag=cablmes vt t+h dual =l ime fi b&r.-opt ic or® = = |
‘el ectri cBELRFes in a structured wiring schene, ta transm ési,on
via fiberldpti c>cablmes provi des Si ghitiTant “advantTages” ofe data~ ~ |
t ransmi ssggﬁl_m conventional copper '

]

SUPR_OUT : ,
72 =3 === e s ccecoe===-=-= | e e === =~@ | VLIN
96 - ® o e o o o o o o o e @ e = -*}--—-*---:wn-EN
MCl28=> % ® & % & % % % % % % & % & & & } - - - -k - =@ }
- lala_drv:102|wd_cntr:123}:2 : |
MC127=> % & & & % % & & & & * & * * & ® | = === * - -« @ ]
lala_drv:102}wd_cntr:123}:4 :

MCl26=> % &% % % & & % % & & % % & & % & l - - == % = = @ }
lala_drv:102}wd_cntr:123}:6 | |
MClll=> % & % % % & % % & & % & % &* &% % P - * * - % % @ * [ -
lex_cir 1:131las_syn_1:95}:65 _

#%* MACROCELL INTERCONNECTIONS *%*

Logic Array Block 'F':

MMMMMMMMMMMMMMMM
cgcecececececececececceccceccc
8888888899999 9938
: 12345678654321009
meere (bbb bl Lt PP ABCDEFGH | Nane
MC81L -> - @ @@ @@ @@ ~-~-~-=----!-«=-- e * - | DIO
MC82 => = = = = = = = = = = = = = = c el e ee e @ - - | DIl
MC83 => = = = = = = = e @ = e @« === = | = w o< @=-=-DI2
" MC84 => = = = = c c c e e e m e emce=] ===~ @ - - | DI3
MC85 => = = = = = = = = ¢ = = = = = = = | = === =@ = = | DI4
MC86 => = = = = = = = = = @ = = = = == | = = = = = @ - - | DIS
MC87 => = = = = = = = = =« = = = = = = = | = = = «-= e - - | DI6
MCB8 => = = = = = I T B R e - - | DI7
MC96 => - = @ = = = = = = e e~~~ -- | = = === - - |
ltx_cir_1:131)!bt_mx_1:61}: :
MCO5 => = = = = = =@ = = = = € - - === ccc--@--|
ltx_cir_1:131!bt_mx_1:61}:5 _
MC9E => = = = = = = = = = = = = = = = = L I I
ltx_cir_1:131!/bt_mx_1:61]:39 _
MCO3 => = = = @ = = = = = == = = = o = | = c* -0 -~ |
ltx_cir_1:131!bt_mx_l1:62}:4
MC92 => - - - - = €@ - ===« cc@g)ec*x--8g--=]

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

MCIO => = = = = = = = = = = = = o« = c @ | = = = = = e - - |
ltx_cir_1:131!sup_mx_1:100}:5

~timnTITIITE CUEET /D1 £ 2R)



conductor (bus -anrglisisag) H&@Qéi There is |l ess bul k and wei ght. They

elimnate the need uter room fl ooring, except potentlally
for cooling purp 'ﬂ,ﬂ" no.. el ect romagnet.i
interference with tted t hrough fi ber fﬂgaaggez ﬁ
greater data integrity and security si n% fiber optt galr{§§ 693
tapped or nonitored. Finally, the transm'ssion dist ter - up to
6600 feet iﬁ#} Us 40Q feet for gopnventianal bus and nag_qabLes Tngp |
skilled i r beaefiteof the teachi'ngs -of the present
i nvent i/.c')n‘ er'la\il:nl:t)f1 ‘Egemel £06113s - 20 -
forth,” sy effect nunmerous nodifications thereto. These nodi fications
are 0 begonstsued «as. hei Ag-ercenmpassed wi Lhindt he Iscope of «t he g)r.esen‘
: nti ompr ot forth in the appended clai ns.

51 . ->*-------*—-***--=*t-*-**t*gcmcjl(

-=-- | =8 - =-=--8 -

CMD_OUT
11 > = -=----=~c----@----|-€@--6@-=|

DATA_OUT | |

59 —>--===-=---==-=-<--=-=-|@->-8=~=---1D05

60 => == -=c=====-= ----|e--e----1Dos

61 =>=--=--=--==--=--=---]|8--8==-=-D07

64 ->=-=--=-=-=--=--=--=---|@8--@=----|Dos

65 =>====w-====-=-=--=-=)-g@gc----1Dpog

70 =>=--=cee-eee-e---!9@@@~---@] DSTRB
10 o> cmcmccmee e el o e e g

HOLD_OUT

98 ->*—--—---*'*-****'—=***—****!m

22 > e-e-e-ocacece-=--- | = = = o = - e - |

MRKO_OUT

9 Te>eemeeeeeeececeaalaeee—o ¢!
OP_OUT

177 => = === -m2c=2@-===}|@===-8==-|

SEL_OUT

4  => e - cemmemcememeealcg@g--==@]|

SER_OUT

20 =5 = e 2 ececoecoca@on!ococaga-]

'SUPR_OUT

72 > m e ccccecacccnccnee!oaea
nc112->*-------*--***--
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 l _ '
MCA7 => = # = o o 0 @ e o = = = = = =~ } = =@ = -k - =
ltx_cir_1:131}bt_mx_1:59):45 ' -

MC46 => = = % = = = = = = = = = @ 0 = o | = - @ == -]

jtx_cir_1:131)bt_mx_1:61}:45

MC43 => = = = # = = = o = = = = = = = = | o c@ee* -]

itx_cir_1:131/bt_mx_1:62}:45

MC105-=> = = = = = = % = = = = = = = =« = | @ = = = = % @ = |

jtx_cir_1:131lc_mx_1:94}:4 -

MC38 => = = = = =~ = e - - ... - I o = @ = = % = = |
. jtx_cir_1:131lc_mx_1:94):86 :

MC35 > = = ~ S -k - - = = e e e me ] cagal k-
jtx_cir_1:131!d_mx_1:85]:86
MC117->----*---------_-*:--*--*-e.:
jtx_cir_1:131}s_mx_ 1:88)RELEASE
MCLE => = = « = % = = = « = = = = = = = | @ =~ = =~ =% = = |
ltx_cir_1:131!s_mx_1:88}:84 S
MC13 => = = @ — o= = % = = = = = = = = | @ = = = = % = « |

lex_ cir _1: 131'sup mx_1: 100‘.45

SUBSTITUTE SHEET (RULE 26) -
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-21- APPENDI X A Project |nformation
f:\max2work\mni\mni _loc\mni _loc.rpt MAX+plus Il Conpiler Report File

Version 2.11 04/06/92 ***** Project conpi-led w thout T|t
M NI - EXTENDER Conpany: Fi ber OomJ' I nc. Dems)i gner: Ri char é&\)ﬁgg 08
Date: 3:35p 5-28-1992- ** DEVICE SUMVARY ** R 0 / U s 1 0 NOV 1993

+¢# MACROCELL INTERCONNECTIONS *#*

Th1s Sheet Has Been Replaced

Logtc Array Block 10" ' N

98765143 ABCDETFGH | Name
' CcOo0
col
DI8
DI9
*

0Ox

MCELL
MC100~->
MC99 =->
MC97 =>
MC98 ->
MCl02~->
STROBE
MCl12=> = = = = = @ @ - = @ = = @ = =~ | * = & =~ - &
ltx_cir_1:131}as_syn_1:95}:58 : _
MClll=> = = = = = = = @ = = @ = = @ = @ | = % & <~ % &
jtx_cir_l:131}as_syn_1:95]:65

MClI0=> = = = « = = = = @ = = = = = = = | 0 0 o<

jtx_cir 1:131!bt_mx 1:65):5 :
MC109-> - = = - @ @ @ = =~ = = = = === ! o = o = - -
ftx_cir_1:131]bt_mx_1:65!:39
MC108=> = = - @ = = -« = = - @
jtx_cir_1:131|bt_mx_1:66/:
MC107-> = = = == = = = = = =
jex_cir_1:131/bt_mx 1:66}:5
MC106~> = = =~ =@ 8 @ = = = = = == ==} = = o = = =
jtx_cir_1:131!bt _mx_l:66}:39 _
MC105=> = = = == = = = = = = = =@ =@ | = = =~ = = #
jtx_cir 1:131)c_mx_1:94):4
MC101-> = = ~ = @ @ @ = = = = = = = @ = | = = = = = =
ltx_cir 1:131)c_mx_1:94):57 '
MCl04=> = = = = = = = = « = = = =« @ =@ | = « = = = =
jtx_cir_1:131)c_mx_1:94}:79
MC103~> = = ~ = @ @ @ ~ = = = = = = @ = | = = = = = =
jtx_cir_1:131)c_mx_1:94)}:89 '

Pin-

ACKNLDGE

ADR_OUT _ .

51 ->----***--*--_*-*-=***-***‘*lc]'_.ocx
i
i

15 => = = == 2o weoece-=@==--=

1111 10o0rOX
gttty I——owvwnX
A B BN Rl KT X ¥

oD ® ® ® e e
»

|
N
'
'
'
'
'
'
'
‘
'
'
. ®
'

o ® ® D
]

CMD_OUT _ .
11 "> . e s e = . eSS -- | ~e e --@ - - |
DATA_OUT

59 > = e e eeee- - - ~+~w=-!@-~-@g~-=~--1Dp05
60 => = = = = oo o= --- - - - - | @ - -0 -~~~ =~ | DO6
61 =>-m~=e==-=----=---l@g--@g----1po
64 ey @ - =@ =~ =~ =~ l.DOS
65 > === == o= === === l-ee----- | pog
70 => = =2 e ecececeec--=--=---190@@@e-~~-¢ | DSTRB
10 => === ceoom=mmececclaegecae=]
HOLD_OUT _

98 => % % = o o % = k=R kkkrr ]| &k rrr | MR
22 =5 = m .- - - - -~ € - - =-=--- I o = ===~ e - |

 SUBSTITUTE SHEET (RULE 26)



Chi p/ | | nput Qut put Bidir Shar eabl e POF Devi ce Pi ns

Pi ns Pi ns MCs EXPs % Uilized M N EPMB130WC
122 45 95 % ** PIN MZ/ CHI P ASSI.GNVENTS ** 9
User Assi gnnent s ASS|gnrrents (if different) M@f@g &
ACKNLDGE M NI @9 42ACTI VI TY 1993
ADR IN M NI @1 ADR_OUT M NI @0
BUS | NP M K> QUT ' BUS FNO M NI @9
BUS INL M @Be> = = = = =« « = = = = -B-US-INZ-I\/I-NI'@I-? ------ e |
BUSIN3 Mdst_OCUE BUS | N4 MNI@15 _
BUS INS MIM @2=> = = = = = = = = = -« ~BUS-IM6- -~ | @ - - - - @& - - |
_ SEL_OUT - .
14 => = = = = = = = = = ¢ = = = = = = | -@g @ ---~-28 |
SER_OUT
20 &> = = o = 2 e et cc e s ccee cce - -
SUPR_OUT
72 > =~ e e e emcceccecceealaaeacac-og] VLIN
MCE7 => = = = = # % % = = = = = = = = = | = = == @ - % % |

fala_drv:102 |WD_SEND
=

MC3l => = = = = = = = = = = = = = = = * 1 - @ * - - - »
irx_cir_1:80{ds_det_1:47}:3

MC1I8=> = = = = # & ® = = = = = = = = = | o o o o =% g
lex_cir_1:131)bt_) mx 1:59}:39

MCOZ => = = = = % T # o' = = = = = = = = | = = == =@ % = |
lex_cir_1: 131‘bt_mx_1.61,.39

MC4q => = = = = # XA # = = = = = = = = = | - e @ = = = % = |
ltx_cir_1:131)bt_mx_1:62}:39 .

MC42 => = = % = = = = # % o « = = = = = | e 0@ cwr |
jtx_cir_1:131)/bt_mx_1:65]:

MC4l => = = #* = = = = = = = = = = = = = l = = @ = = = % =~ |
ltx_cir_1:131)bt_mx_1:65}:45

MC39 => = = = # = = = = = = = = = = = = | = =@ = = = % = |
jtx_cir_1:131|/bt_mx_1:66]:45

MC37 => = = = = # % # = = = « = o = = = | o 2@~
ltx_cir_1:131}d_mx_1:85]SEND . _ :
MC25->—---*i*-----—---=-@---.—*-:
jtx_cir_l1:131!ds mx_l 89 ) SEND

Mc116-> R R T * @ |

1tx cir1131' mx1=88}:74 : ) :
HC89->----***---..--_---|_--_-e*_l

jtx_cir_1:131}sup_mx_1:100}:39

- This Sheet Has Been Replaced

SUBSTITUTE SHEET (RULE 26)
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M N @1 ' : BUS IN7 M N @9

BUS_OUTP M NI @9 | : B%jWOMM@G
BUS_OUT1 M NI @5 BUS_OUT2_M NI 93
BUS_OUT3 M NI @3 | -~ BUS QJTZZIP%
BUS_OUT5 M NI @1 BUS_OUT6 Mel\ll US 1606908
BUS_OUT7 M Nl @1 | - 43CLOCK &
OO OUT MN @4 TN NOV 1993
a& HACROCELL INTERCONNECTIOQﬁJﬂfN M™NI @1
DISC IN M N @
exnxmnnnnmononee WM
ccececececececcecceccececccece
1111111111111111.
1222222222111111
MCELL 987 6543021876543 )|ABCDEFGH | Name
MCl19=> = = = = = = = = = = o= = = = == | @ =« == =« gl
. ACTIVITY

am
e
MC128-> - @ @ @ @ @ @ -~ - - - - - = = = | = == =% - - @
lala_drv:102}wd_cntr:123}|:2 | e
MC127=> = = @ @ @ @ @ ~ = = = = = = = =} 0 c c o ® = =@ |
lala_drv:102}wd cnt: $123]:4 | e
MC126~> - - - @ @ @ @ - - - - - - IR L A
lala_drv:102|wd_cntr:123}:6
MC125=> € = = = = = = = = = = = = = I -
lala_drv:102}: .
MC124=> @ = = = = = = = = = = = = I BN R R -
lala_drv:102):3 \ o
MC123=> = = = =« = = = @ = = = = = = = = | @ e oo
lala_drv:102|:96 : .
MC120=> = = = = = = s e e e e el - —----- e | FAULT -
MC122=> = = = = = = = = = '@ = = = = = | o == =« % =@ |
jtx_cir 1:131|bt_mx_1:59}: | |
MCl21l=> = = = = = = = = @« = @ @« = = = = ] = == === = @
ltx_cir_1:131!bt_mx_1:59}:5 |
MC118=> = = = = = = = = = = = = = = = = | =0 a0 oo * @
jtx_cir_1:131/bt_mx 1:59):39 . |
MC1l17=> = = = = = = = = = = = = @ = @ @ | =« = % = - % - ¢
jtx_cir_1:131)s_mx_1:88 | RELEASE ' : e
MC116=> = = = = = = = = = = = = = @ = = | = = = = o - »
jtx_cir_1:131)/s_mx_1:88):57 | |
MC1l15-> = = = = « = = = =« = = =« @ = @ = | = = e = = = - @ |
jtx_cir_1:131)s_mx_1:88):58 e
e

jtx_cir 1:131)s_mx_1:88):74
Hc113 -) o o ® o o e o o O o o o = = e - } ----- - - =

{tx_cir_1:131{s_mx_1:88}:75

Pin

21 > = = = = = = == === Y e - - |
ADR_OUT . :

Bl => = % % % = = « = R e - ke k- | # # % -« * *# & & | CLOCK
15 -> = = . e e .- === - - - - el e @ e---@ -]
CMD_OUT

11 “> = - - % e e -]l -pgfg-~--8€-~--~-|
DATA_OUT - - -

59 o> = = = e ®a.-.neeee-e .- i @ -~ -@ - == - i DOS
60 > = = = ® = * oo e === -a- e - ~-@ - === D06
61 > = === === == =~= ==« l @ - -@e----1 po7
& - _-IIIIIIIIZC:I: ZIlellelllll e
65 =>~---=-cae===a-a-l_g@g-----1npog
70 =>ceccac@@em=====c=o jeeee~---@ | DSTRB
10 => = @ =2 = = = = = B R R R A
HOLD_OUT

_ SUBSTITUTE SHEET (RULE 26)




-22- MN @5 D2 MN @6

D3 MmN @ D4 M N @ PCTAUS 93|/B|6904
M N @9 DI6 MN
M NI @1 D8 MN @2 44 ROIUSR@MNWS
M N @4 ~ DO0 M NI @5
M NI @6 B => =k w2 BOR MM @F % * k k k| ok k = r 2O | MR
M Nl @8 22 => ===« DAMNDB = = = === « === HFe - |
M NI @0 MRKO_OUT DO5 M Nl @1 DO7
MNI@4 9 ->-.~--m--e ------- g--——---e:
| OP_OUT |
177 o> e e e e e e e - o R I Ty
SEL_OUT
4 > === ------c-g---=-l-8@----¢]|
SER_OUT
20 > = = = =~ = oo == ---- R I
SUPR_OUT

72 > e e ececmccflececnrccccecn] e~
MC79 => = = = = % % % = = = = = = = = =
lala_drv:102wd_cntr:123}:7

MC78 => = = = = # # % = = = = = = = = = |
lala_drv:102|wd_cntr:123}:8 '

MC67 => = = = = % = = = = = = = = = = = } o wa.

- % ¥ !
{

lala_drv:102}WD_SEND
ucs -y @ W e e wm e wm = e E e e w - - *%e*-—---*;
STAT_IN
STROBE
jtx_cir_1:131}as_syn_1:95}:58
uc111->-***-----*--*-*-=-.**-**e*},
{tx_cir_1:131]as _Syn_ 1:95):65 i

*% EQUATIONS #**

ACKNLDGE : 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_OUT7 : INPUT:;

CILOCK ¢ INPUT;

CMD_OUT : INPUT;

DATA_OUT : INPUT;

DIV_. A B : INPUT:;

DOO ¢ INPUT;

DOl : INPUT;

DO2 ¢ INPUT;

DO3 : INPUT:;

gg; : }::%; - Tlus Sheet Has Been Replaced
A N
DO7 ¢ INPUT; '
DO8 ¢ INPUT:

D09 : INPUT:

DSTRB ¢ INPUT;

HOLD OUT : INPUT:

gUBSTITUTE SHEET (RULE 26)




M NI @5 DO M NI @8
M N gg ostre MN @oo . PCTUS 93/ 06348
HCLD OUT M NI @2 :
LOS M NI @8 .% @2 RO /S ( 0NOV1993
MRKO_I'N M NI @2 mmOJMM
OP_INMN @ _fiwm: QUMNM@ @
| | BT o N RLY DRV M NI @
! i i SEL_OUT M NI @ |
IN ¢ INPUT; SER OUT This Sheet Has Been Replaced .
: INPUT; QT MNLG
& B S i
. Bgr : INPUT VLTN M Nl @6
VLIN : INPUT;
WD_EN  : INPUT;
ACTIVITY = _MC119;
_MC119 = MCELL( _EQO01 § VCC ):
_EQO01 = !_MC124 & !_MC125;

$ ADR_IN = |rx cir_1:80{bt_dmx 1: 80|TAG %
ADR_IN = _MC0073 |
_MCO07 = DFF( _EQO002 § GND, DSTRB, MR, vece ):
_EQO002 = DOO & DO2 '
- # I1DO0 & _MCO007;

$ BUS_INP = |rx_cir_1:80|bt_dmx 1:73}{:17 %

BUS_INP = HC040. ' .
_MCO40 = DPP( _MC048 $ GND, DSTRB, _EQ003, VCC );
_EQ003 = !_MCOZ? & !_MC028; .

% BUS_INO = |rx_cir_1:80)/bt_dmx 1:82}{:17 % -
BUS_INO = _MCOS6;

_MC056 = DFF( _MCO60 $§ GND, DSTRB, _EQO004, vee )

_EQ004 = ! H0027 & !_MCO28;

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

BUS_IN1 = _MCOSS; |

_MCO55 = DFF( _MC061 $§ GND, DSTRB, _EQO00S5, vee ):
_EQO005 = ! H0027 & 1-MCO028;

$ BUS_IN2 = |rx _cir 1:80{sl_ﬂmx_1:93}:17 3

BUS_IN2 = _MC054; |
_MC0S54 = DFF( _MCO057 $ GND, DSTRB, _EQO006, vee )¢
_EQ006 = ! H6027 & 1_MC028;

$ BUS_IN3 = |rx cir 1:80)ds_dmx_1:78}:33 %

BUS IN3 = _MCO53;

_MCO53 = DFP( _MCO058 $ GND, DSTRB, _EQ007, VCC );
_EQ007 = | MC027 & !_MCO28;

% BUS_IN4A = |rx_cir_1:80)ds_dmx 1: 77:33 %

BUS_IN4 = ncosz ;- - |

_MC052 = DFF( _MCcoS9 $ GND, DSTRB, _EQo08, VCC );
_EQO008 = ! HC027 & !_MCO28;

% BUS_INS = !rx cir_1: BO'bt amx_1: 76 $17 %

BUS_INS5 = HCOSI-

_MCO51 = DFF( _MC062 $ GND, DSTRB, _EQ009, VCC ):
_EQO009 = | HC027 & !|_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)



-23-  ** FILE H ERARCHY ** rx_cir_1:80 rx Clr _1: 80 ds_det 147

rx_cir_1:80 sl _dmx_1:93 rx_cir_1:80 ds _dnx_1:77 rx_cp 908
rx_cir_1:80 bt _dmx_1:80 rx cir_1:80 bt_dnmx_1: 82 r
rx_cir_1:80 bt _dnmx_1:75 rx_cir_1:80 bt oé& 1:741 rx

tx cir 1:131 tx cir_1:131 bt_nx_1:59
_EQOIO = !_MC027 & !_MC028;

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

BUS_IN7 = uco49. _ -

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

co0 = _MC100;
_MC100 = MCELL( !MR § GND );
co1 = _MC099;
_MC099 = MCELL( !MR $ GND );
$ DATA_IN = |rx_cir_1:80)ds_dmx_1:77|TAG %
DATA_IN = _MC003;
_MC003 = DFF( _EQO012 § 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 = _MCOB1;
~ _MC081 = DFF( _MCl12 § GND, CLOCK, MR, VCC );
DIl = _MC082; '
_MC082 = MCELL( _EQ015 $ GND );
_EQO15 = _MCO81 & _MC122
# _MCO47 & ! MCO81;
DI2 = _MC083;
_MC083 = MCELL( _EQ016 $ GND );
_EQO16 = _MCO81 & _MCO96
# _MCO46 & ! ncoal.
DI3 = _MC084;
_MCO84 = MCELL( _EQ017 $ GND ):
_EQO17 = _MCO81 & ._MC093
# _MCO43 & 1_MC081;
DI4 = _MCO085;
_MC085 = MCELL( _EQ018 $ GND );
_EQO18 = _MCO81 & _MC117
| # "MCO14 & !_MCO81;
DIS = _MC086; _
_MC086 = MCELL( _EQ019 $ GND ):
_EQO19 = MCO081 & _MCO92 - - This Sheet Has Been Rep
P lllllllHlllﬂllllllHlll
DI6 = _MC087; -
_MC087 =

MCELL( _EQ020 $ GND );
_EQ020 = _Mco81 & _MC105 .
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tx_cir_1:131 bt_mx_1:59 fclatch:51 tx_cir_1:131 sup‘nx 1: 100 tx C|r 1. 131
sup_nx_1:100 fclatch:51 tx cir_1:131 c_nx_1:94 tx 31

fclatch: 96 tx_cir_1:131 ds_nx_1: 89 tx_clr_l 131 sfﬂCﬂ?Egs ;yz

s mx_1:88 fclatch:92 tx cir_1:131 dnx_ %785 tx _cir 993

fclatch: 93 tx _cir_1:131 as_syn_1:95 tx_cir_1:131 nx 1 61 tx _cir_1:131
bt mx_1:61 fclatch: 5 IMEQ38i & 4-MGI8Bt nx 1:62 tx cir 1:131 bt nx 1: 62

fclatch: 51 tx ~cir_1:131 bt nmx_1:65 tx_cir_1:131 bt mx 1:65fctateh—5%
tx_cir_ 1DEB1 bt L_%%"@&'cw 131 bt nx 1:66 fclatch: 5118l @bV BleenRe ced

( Q021 GND );—
al a_drv: ldﬂcgggfrﬁr €§§§81 T acoe1
# _MCO13 & !_Mcosl; |
r D18 = _MC097; -
v _MC097 = MCELL( _EQ022 $ GND );
_EQ022 = _MC042 & _MCOS81
# _MCO41 & !_Mco81;
DI9 = _MC098;
_MC098 = MCELL( _EQ023 $§ GND ):
_EQ023 = _MCO81 & _MC108
# _MCO39 & !_MCoO81;
DRV_OE = _MC022;
_MC022 = MCELL( !LOS § GND ).

FAULT = _MCl20; ' :
_MC120 = MCELL( _EQ024 $§ _MC123 );
_EQO024 = 108 & ! HC123. '

$ MRKO_IN = |rx cir 1:80|bt_dmx_ 1l: 73'TAG ]

MRRO_IN = _MC017; - -
_MCO17 = DFF( _EQ025 $ GND, DSTRB, MR, VCC ):
_EQ025 = DOO & DO9
# 1DO0 & _MCO17;

$ OP_IN = 'rx cir_1:80)bt_dmx_1:82|TAG %

OP_IN = _MCOO8: .
_Mcoo8 = DFF( _EQ026 $ GND, DSTRB, MR, VCC ):
_EQ026 = DOO & DO1
# 'DO0 & _MCO08;

'$ REQ_IN = |rx_cir_1:80!bt_dmx_1:75|TAG %

REQ_IN = _MC002;
_MC002 = DFF( _EQ027 $ GND, DSTRB, MR, VCC ):
_EQ027 = DOO & DO7 |
# 1DO0 & _MCO02;
RLY. DRV = _MCO21;
_MC021 = MCELL( !10S $ GND ):

% SEL_IN = |rx cir 1:80{sl_dmx 1:93}:26 %
SEL_IN = ucoos.

_MCo06 = MCELL( _EQ028 $ GND );
_EQ028 = ! _MCO15 & _MCO16;
% SER_IN = [rx cir 1:80{ds _dmx_1:78|TAG %
SER_IN = ucoo4.
_MC004 = DFF( _EQ029 $ GND, DSTRB, _EQ030, VCC ):
_EQ029 = DOO & DO4
#

1DO0 & _MCO04;
_EQO30 = !|_MC029 & MR;

$ STAT_IN = |rx_cir_1:80|bt_dmx_1:76!TAG %
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/
-24- [ et Has Been Replaced “* RESOURCE USAGE

ST . ) o oeriS 93706908

RO /U [0NOV1S

- STAT_IN = _ucoos.'
_MCO05 = DFF( _EQO31 $ GND, DSTRB, MR, VCC );
_qu:u; DOO & DO6

1DO0 & _MCOO0S;

$ STROBE = !tx cir_1:131}as_syn_1:95|STRB %
STROBE MC102; '

_MC102 = DFF( _EQO032 $§ VCC, !CLOCK, _EQ033, VCC ):

_EQO32 = _MCO25 & _MCO37 & _MCO44 & _MCO67 & _MCO89 &
_MC094 & " MC101 & _MC103 & _MC106 & _MC109 &
TMC114 & _MCl16 & - _MC118; |

_EQ033 = _X001;
_X001 = EXP( ACKNLDGE & _MCl102 );

% 'ala drV°102'wd cntr:123):2 %
M0128 = 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 $ _MC080, CLOCK, _EQ037, VCC )?
_EQ036 = MCO65 & _MCO66 & _MCO68 & _MCO69 & _MCO70 &

_MCO71 & |

_MCO72 & _MCO73 & _MCO74 & _MCO75 & _MCO76 &

_MCO77 & | | |

o _MCO78 & _MCO79 & _MCl126 & _MCl27 & _MCl28;

_EQ037 = ! MClll & MR;

$ Jala_ drv.loz'wd cntr'lzs 6 %

H0126 - = DFPF( EQ038 S MC126, CLOCK, _EQO039, VcCC ):
_EQ038 = MCl1l27 & _MCl28;
_EQ039 = ! HC111 & HR.

% |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 = _MCO79 & _MC126 & _MC127 & _MC128;
_EQO043 = | MClll & MR;

$ lala_drv:102}wd_cntr:123}:9 %

HC077 = DFF( 30044 $ _MCO077, CLOCK, _EQ045, VCC )s:
_EQO044 = HC078 & HCO79 & _MC126 & _MCl27 & _MCl28;
EQO45 = | HC111 & HR: : :

$ |ala drv 102|wd_cntr: 123}:10 %

"MC076 ~ = DFF( _EQO46 § _MCO76, CLOCK, _EQO47, VCC );
_EQO46 = _MCO77 & _MCO78 & _MCO79 & _MCl26 & _MC127 &
_MC128;

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

Lo [ a\t1.Pb&s Replachhicrocel |s |/ O Pins Expanders | nterconnect A . M -

M6 /8(100% 8/32(25% 14/ 24(58% B:

14/ 16( mlE &wg (2/32/%6% ( 9//()24(37% (c _/() P¢W§ '\?3}1 Qéosoa
8/ 8( 10 18/ 24(75% D: NC49 - 4 16/ 19§ Y80 8(lL

0/ 3(2( 0% 7/24(29% E ﬁ/cess/o 16/f (100%) KQ Z@US ( m\mgs

Tt i o B e e

MC128 16/ 16 g5/8t62@6 0/21 Tot7al dedlcat I nput
pins used: ~ _MéE128p ( 80% Total |/ O pins used: .
55/ 64 ( 85% T@E@49TBer A1 F1 USEMR; . . 122/ 128 (
95% Tot al shareabl e expanders used: 45/ 256 ( 179 Tot al
'ns réquijralda_drv:102|wd_cntr:123!:136 ¥otal output pins required:
bi diMeQ7dbnal= DFE( re_qmmw $ _MC074, CLOCE, ToiRBQO&&eroVer 3;
ed: _EQ050 = _MCO075 ®?2 IHCQPSsriar coMCR7ex BandcMRO7H &at alMEAT9 &
ynthesi z#ERRE&rfocel | s: 0/ 128 ( 0%

_MC127 & _MC128;
_EQOS1 = ! _MC111 & 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 % .
_MC072 ~ = DFF( _EQO054 $ _MC072, CLOCK, _EQ055, VCC );
EQ054 = MCO73 & _MCO74 & _MCO75 & _MCO76 & _MCO077 &
_MC078 & _ -
_MCO79 & _MCl1l26 & _MCl27 & _MCl28;
_EQOS5 = | ] MC111l & MR: '

$ lala_drv:102)wd_cntr: 123{:15 3%
_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 % :
_MC070 = DFF( _EQ058 § _MC070, CLOCK, _EQ059, VCC ):
_EQ058 = MCO7i & _MCO72 & _MCO73 & _MCO74 & _MCO75 &
_MC076 & - |
_MCO77 & _MCO78 & _MCO79 & _MCl26 & _MCl27 &
_MC128; |
_EQ059 = | MClll & MR:

% ’ala drv:102!wd_cntr:123}:17 % _
__HCOGS = DFF( EQOGO s HCOSQ, CLOCK, _EQO061, 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 $ _MC068, CLOCK, _EQ063, VCC );
_EQ062 = __MCOGQ & _MCO70 & _MCO71 & HCO72 & _MCO73 &
_MCO074 &
, _MCO75 & _MCO076 & _MCO77 & _MCO078 & _MC079 &
_MC126 & - | .=
_MC127 & _MC128;
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'\ﬁggéen Replaced Shar eabl e
pa
FBK ﬁ“

F’l?G)NCeII IkléET Primtive Tot@m%d gcgah%
(®) I‘!I!Hlﬁ mm-'w .0 BUSOOUTP ROLYS O 199

| NPUT 0 qud% - gOuc D SUMEUT0 36 (38) (O INPUT
0 0 0 35 (37) (O | NPUT 0
0 0 BUSQUT2 g 214;1a cﬁﬁ) 14Z)wd_cntrdR28}:19 % 0 0 0 -0
BUSQUT3 33  (M0o6€ C) = DFF( \PBRO64 $ _MQO66, GCLOCKD _EQO6BLSOIG ) ;
32 (34) (O ~ _EQOGAJT= ~MC068 & _MC0G9 & 0 _MCO70B&S QMAP71 & _MCO72 &
: MC073 & |
_MCO74 & _MCO75 & _MCO76 & _MCO77 & _MCO78 &
_MCO79 & -
_MC126 & _MC127 & _MC128;
_EQ065 = ! _MClll & MR;

$ lala_drv:102)wd_cntr:123}:20 % '
' _MC065 = DFF( EQOSS $ _MCo65, CLOCK, _EQO067, VcCC );

_EQ066 = _HCOG6 & _MC068 & _MCO69 & _MCO70 & _MCO71 &
_MC072 & |

© _MCO73 & _MCO74 & _MCO75 & _MCO76 & _MCO77 &
_MC078 & _ -
_MCO79 & _MCl26 & _MC1l27 & _MCl28;
_EQ067 = | _MCll1ll & MR;

$ |ala_ drv.1oz'wn SEND - %
MC067 = DFF( _EQ068 $§ VCC, CLOCK, MR, _EQ069 );
_EQO68 = IDIV_A B & _MCO65 & _MCO66 & _MCO68 & _MC069 & _MCO70

_MCO71 & _MCO72 & _MCO73 & _MCO74 & _MCO75 & _MCO76
& . -
_MCO77 & _MCO78 & _MCO79 & _MCO80 & _MC126 & _MC127
&
| _MC128 & WD_EN
‘$ DIV_A_B & _MCO73 & _MCO74 & _MCO75 & _MCO76 & _MC077
. |

_MCO078 & _MCO79 & _MC126 & _MC127 & _MC128 & WD_EN
# !_MCO67 & WD_EN;
_EQ069 = —X002; -
_X002 = EXP( ! _MC067 & _MCl1l ):

$ Jala_drv:102}:2 %

_MC125 = DFF( _MCO67 $ GND, _MC102, _EQO70, 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; -

‘ ,81& drv. 102 s t96 * . ’
_MCla3 = DFF( GND § VCC, VLTN, _EQO072, VCC ):;
_EQO72 = MR & _X003;

$ |lrx_cir_1:80!bt_dmx_1:73{:2 §% -
_MCO48 = 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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?é) (33) Nﬁi tHasBeu\{E’éﬁced 0 0 0 BUS QUT6 30 (24)

0 BUS QUT7 pin §g(6
INPUT “lll“ ml\m lmﬂ o CLOCK 15 PCTUS E?léoﬁ‘e&%gogg
11 -
0 DATA OUT 97 (117) |NF>u'i2 I\RJD IU§ q
DI VAB b | NPUT -
- 1:80!s dmx 1:931:2 %
(69 (5 = 6" DOL T
| NPUT EQO .= o DFF ‘o 9% n(s;%s, (Ejmm ‘K%U?
0 0 8* 5o gsé (E) | NPUT
0 0 DOt 5%095=l R 0o 0 o bm
60 - Q NP7 & S 0 o 0 DB 61 - -
| NPUT % Olrx c101:80] 81 @ BOB3 Gt - - | NPUT
0 0 ﬁc0160' %rr(é5 _EQ096 $ -GND, DSTREUT MR, VecO); 0
0 D ~ 7@Q096 = DOO & DO3 | NPUT 0 O 0 0 DSTRB
- - |YPUDOO & _MA®16; O O O HOD OUT 52  (66)
) | NPUT 0 0 0 0 LOS 98 (118) (H) |
PUT $ 0lrx_cir0l:80]sl_dmx IR93|220 % - - | NPUT '
0  (OMCO15~ NVRKOFB(I GNP § VCC, -SEL_OUT, | \EQO97, VCC(Q); 0
0 OP OUT_EQO®7 = _MCO16 & MRj NPUT 0 O 0 0
L_ouT . |

% |rx_cir 1:80|:84 & - .
"McO28~ = DFF( GND § VCC, !|_MCOO8, _MC026, VCC );

$ |rx_cir_1:80|:85 % :
_Mco27 = DFF( GND $ VCC, !_MC0O05, _MCO026, VCC ):

$ |rx_cir_1:80[:86 §%
_30026 - DFF( _EQO098 $ GND, CIOCK, VCC, VCC ):
_EQ098 = !_ﬁCOZ? & ! _MCo028; .

‘% ltx_cir_l:131}as_syn_1:95}:58 %
HC112 = DFF( _EQ099 $ ! HCIIZ, ICLOCK, MR, VCC ):;
_EQO099 = MC025 & HCO37 & HC044 & _MCO67 & _MCO89 &
_MC09%4 & : -
_MC101 & _MC103 & _MC106 & _MC109 & !_MCl12 &
_MC114 & -
_MC116 & _MCl18:;

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

$ |tx_ecir_1: 131'ht mx_1:59/:4 %
;MC122 = DPP( !OP OUT - GND, _EQ101, MR, VCC ) !
_EQ101 = CILOCK & ! _MCliz;

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

$ |tx_cir_1:131)bt mx 1:59{:39 %
__ucna =MCELL( ! MC122 § _MC121 );

£ Jtx cir_1: 131'bt mx_1:59}:45 %
_MC047~ = DFF( _EQ102 $ GND, _EQ103, MR, VCC );

_EQ102 = _X0067

X006 = EXP( _X007 & _X008 & _X009 );
X007 = EXP( !_MCO34 & _X006 );

X008 =

EXP( !BUS_OUTO & _MCO33 & _MCO034 );
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14

| NPUT .
0 0
QUTPUTS **
Expanders
FBK Nane
7 7

C
DFF
0

3

3

3

L

$

R

L

| NPUT

0o.EQO07S
A
DFF

0 ﬂcoss C£E*§?i

“MC062~
_MCO61™

_MC060

“MC031~

.
_McOs9~

_MCO30~

_MC058™

“MC029~

0 o0

0 SER QUT 20

S —

| NPOT
0 0

0
0 WD EN

0
-0 VLTN

O%°°283 BUS | NP

t3dm§U§fI§[%2 49
"§Q077 § GND,
“MC063

0 SUPR OUT
96 (116)

51
Primtive
0

72

0
0

0

Shareable
Total

LD

Fan-In Pin MCel
g= &
# &

EQO76 =0 MC027 & !

0 ADR IN

50 56
55 D
DSTRB, _EQO78,

0

D
DFF
vee ):
_EQ077 = DOO &
4 1DO0 & DO7;

_EQO078 = |_MC027 & !_MCO28;

lrx_cir_1:80(bt_dmx 1: :761:2 %
- DFF( EQO79 S GND,
DOO & _MC062

DSTRB, _EQO80, VCC );
_EQO79 =
4 !DOO & DOS6;

_EQO80 = 1_MC027 & !_MC028;

lxx_ cir 1:80}bt_dmx_1:80}:2 %
= DFF( EQOBl S GND,
_EQO081 = D00 & _MCoé6l

$ !DOO & DOZ-
_EQ082 = 1_MC027 & 1_MC028;

DSTRB, _EQ082, VCC );

lrx_cir_1:80|bt_dmx 1: 82

- DFF( 39083 s GND,
_EQ083 = DOO & _MC060

: 4 1DOO & DO1;
_EQO084 = 1_MC027 & !1_MCo028;

DSTRB, . _EQO84, VCC ):

lrx_cir_l:80|ds_det_1: 47):2 %
HCOSZ = DFF( GND $ VCC, _EQO85,

_EQOo85 = _X004;

X004 = EXP( ! _NMC003 & 1_MCO004 & 1§ HCOBZ ):

EQOSG = | HCOOS & HCOOS & MR;

. |
_ncoaz,

_EQ086, VCC );

lrx_: cir 1:80}ds_det_1:47):3
- DFF( HCOO3 $ GND,
EQOB? = | HCOOS & _MCoos &

_EQ087, VCC ):

* B

lrx_cir_1:80)ds_dmx_1:77|
= DFP( EQOSB $ GND,
_EQO088 = DOO & _MCO059
$ 1DOO & DOS-
_EQO89 = ! H0027 & !_MCo28;

DSTRB, _EQ089, VCC );

lrx_cir_l1:80|ds_dmx_1: 277}:26
- DFF( ! HCO31 $ GND,
_EQ090 = HC003 & HRo

L

IDATA_OUT, _EQ090, VCC );

3
DSTRB,

lrx_cir_1:80}ds_dmx _1:78]:2
= DFF( _EQ091 $ GND,
_EQ091 = DOO & _Mco58

# !DOO & DO4;
_EQ092 = | MC027 & 1_MC028;

_EQ092, VCC );:

%
! SER_OUT,

lrx_ cir 1:80!ds_dmx_1:78}:26
= DFF( !_MCO31 $ GND,
_EQO093 = 30004 & MR;?

SUBSTITUTE SHEET (RULE 26)
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o
48 54 D ” DFF 0 0 1 3 BUSH\2 53
D DFF 0 0 1 3 BUS IN3 46
DFF 0 0O 1 3 BUSIN 45 51 %SSI‘” een Rep
T ) . lllllll HllJIl IIII
1 3 BUS IN6 = 41 49 D DFF
BUS IN7 84 _ = BXP( ! _MOP33r& _X006
99 G 3 = CmCKO& ! Hq;.].z: 1
PR o F
> 1 D0 M9Q104 cf<&' EQ](?“' MR, VGE )Py g
75 83 3 D2 76 84
g - OJTP 36:9 1?&'1’(& Q.6 35DI§ 85 F QJTPUE
. il FiL{r
. D MR, V
D5 79 = cogg DFEY % N, % 0 c@ )'DI6 80
F %CUTEHTcir 1:1310bt_mx 1061 B9 %3 DI 7 81 97 G
PUT MC094~ = WCE 1" Mt094d _%to9s ou1) G OUTPUT
o U 3 D9 28 22 _ 0 0 1
DRV_OE 10§ !tk2eir 17131 |btOuiPUk61}:45 %0 o 1 1 FAULT 23
B ncoDBF ="DFF( O _EQ105 & GND, {EQIGEO MR, VCC );
_EQ105 = _X010;
X010 = EXP( _X011 & _X012 & _X013 );
X011 = EXP( !_MCO34 & _X010 ):
"X012 = EXP( !BUS_OUT1 & _MCO033 & _MCO34 );
X013 = EXP( !_MC033 & _X010 );
EQ106 = CLOCK & !_MC112;
$ |tx_cir_1:131)bt_mx 1:62):4 %
_MC093~ = DFF( ISET_OUT $ GND, _EQ107, MR, VCC );
_EQ107 = CLOCK & ! _Mc112; - | )
$ |tx_cir_1:131)bt_mx_1:62):5 3 , '
_MC045~ = DFF( _MC093 $ GND, _MC111, MR, VCC );
L ‘tx cir_1:131!bt_mx 1:62!:39 %
_MCO44~ = MCELL( ! TMC093 § _MCO045 );
$ Jtx_cir 1:131)bt _mx_1:62):45 % _
_uco43 = DFF( _EQ108 $ GND, _EQ109, MR, VCC ):
_EQ108 = _X014;
X014 = EXP( _X015 & _X016 & _X017 );
X015 = EXP( !_MCO34 & X014 ); o
X016 = EXP( !BUS_OUT2 & _MCO33 & _MC034 );
X017 = BXP( !_MCO33 & _XO014 );
_EQ109 = CLOCK & !_MC1127
'tx  cir_1:131!bt_mx_1:65):4 % '
_ucou = DPF( mom OUT $§ GND, _EQ110, MR, VCC );
_EQ110 = CLOCK & !_MC112:
$ |tx cir 1:131}bt_mx 1:65{:5 &
_ucuo = DFF( _MC042 $ GND, _MCl11, MR, VCC ):
3 'tx cir _1:131}/bt_mx 1:65!:39 %
_nc109 = uczu.( 1”MC042 § _MC110 );
$ ltx_cir_1:131!bt_mx 1:65}:45 % |
"MC041~ = DFF( _EQ111 $ GND, _EQl12, MR, VCC );:
_EQ111 = _XO0187 -
X018 = EXP( _X019 & _X020 & _X021 );
X019 = EXP( !_MCO034 & _X018 );
X020 = EXP( !BUS_OUT7 & _MC033 & _MCO34 );
X021 = EXP( !_MCO33 & _X018 );
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ClJTPUT 1 0 RLY DRV 6

s 00 RO/US 1NV 193
4' 1 SER I N A DFFE 0 4 0
STAT_IN 10 - apcx & !_M$¥12; 0 2 13 STROBE
28  **. BURI ED J#&G5C *; Shar eabl e
Expanders  Fan cPrpl M3} |b NP me -
H DFF irbéf -oDFF( ‘}g,:i_g&( %7

DFF 0 %0013 = 2¢T-‘°£K 02 wd cntr 123 4

ttx_cir_l: 131'bt mx_ ¢ 1: 55'-5 % |
Mc107 = DFF( _MC108 § GND, _MCl11l, MR, VCC );

$ ltx cir_1:131lbt mx 1:66]{:39 %
_l_lClOS = . KCELL( 1| llClOB S HClO? ):

$ ltx_cir 1:131)bt_mx_1:66}:45 %

"MCO39~ = DFF( _EQ114 § GND, _EQ115, MR, VCC );
_EQ114 = _X022;
X022 = EXP( _X023 & _X024 & _X025 );
X023 = EXP( !_MCO34 & _X022 );
TX024 = EXP( |BUS_OUTP & _MCO33 & _MCO34 );
X025 = EXP( !_MC033 & _X022 )2 -

TEQ115 = CLOCK & !_MCl12;

$ |tx_cir_1:131]c mx_1:94}:4 %
_MC105 = DFF( !CMD OUT § GND, _EQ116, MR, VCC ):;
_EQ116 = CLOCK & | _MCli2;

$ |tx cir_1:131)c_mx 1:94}:57 % '
_HClOl = DFF( GND § GND, _MC105, MR, _EQ117 );
_EQ117 = _X026;
X026 = EXP( _MC104 & _MC111 );

$ |tx_cir 1:131lc mx 1:94}:79 %
_H0104 - DPP( EQ].].S S VCC, CLOCK, MR, .VCC ):
_EQl18 = HC101 & _MCl03; '

$ ltx_cir_1:131lc mx_1:94):86 % . '
_Mc038~ = DFF( '_EQ1i9 § GND, _EQ120, MR, VCC );

_EQ119 = _X0277

TX027 = EXP( _X028 & _X029 & _X030 );

TX028 = EXP( !|_MCO34 & __X027 ): R

TX029 = EXP( !BUS_OUTS & _MCO033 & _MCO34 );
X030 = EXP( !_MCO33 & _X027 ):

“EQ120 = CLOCK & !_MCl12;7

$ ltx_cir_1:131}c_mx_1:94!:89 %
_yc103 = DFF( _MCO31 §$ GND, ! _MC105, MR, _EQl21 );
_EQ121 = _X026; _ '

$ ltx_cir_1:131)d_mx 1: 85'RELEASE 2
_!!C092 = DFF( !DA‘I'A ouT $ GND, _EQl122, MR, VCC ):
_EQ122 = CLOCK & ! HCllZ; :

$ |tx_cir 1:131)d_mx_1:85|/SEND §% .

nc037 = DFF( GND s GND, _Mco92, MR, _EQ123 );
_EQ123 = _XO031; :
X031 = EXP( ncosa & _MCli1 );

$ |tx_cir 1:131!d_mx_1:85]:79 § S _
_ncoss = DFF( ! uc037 $ GND CLOCK, MR, VCC ):

SUBSTITUTE SHEET (RULE 26)




.80 0 2 18 ala drvpv% cn&}]éﬂﬁﬁ 08
126 H 2 3 ala drv:10 t 3
E ‘DFF al a_d®%:102 wd 1£3U§ 16!%)\“@95
DFF dnvg&PZ wd cntr 123 : 8
0 0 386 153 6 0
0 2 zMCO Egii}égi Eﬂlzﬁa |§§ |§§9 )i 0
2 8 - 74 0 o 2
9 aladrv &7— ggg ﬁ; -ﬂaﬁﬁt’ 0 0 2 10
al a_drv: - % .0 2 11
al a_drv: :7% 4§§§°, E _nco%} o 2 12
al a_drv: MC1437 oFF 0 o0 2 13
a_drv: “Cntr:123 16 (55) 69 E DFF 0 0 2 14
la_drv: 182 \WixCelik: 123131 as(isa 1:891SEND IFF 0. 0 2 15
al a_drv: 10fcodsCnt i« b3¥ (. 18 EQ1R)E $56 m‘:ozs,DFchcx, MR, (EQ1272);
al a_drv: 102_pg106t &: G5 _ oﬁ'ﬁ' & DATA GOUT & _MCOR0 & _MC093 & _Mco24 & M?cbzs
ala_drv:1@2 wd cntr:1237:20 (53) 67 E DFF 1 0 4 719
ala_drv: 102 WD_SEND - SER _oum; DFF 1 1 1 7 al a_drv: 102
2 - 124 _BQ127DmF _X036;1 1 2 5 aladrv:102 :3 - 123 H
DFF - 1_X0361 = EXP( ISMCO25 & v_MT31199:+ 48  C DFF 0
0 3 2 rx_cir_1:80 bt_dnmx_1:73 :2 - 64 D DFF -0 0
3 2 ¥ ciltx cdw_Br1abids_mx _1289}:105 ¥  DFF 0 0 3
2 rx C|r_BCQG bt thF?(75 22128 $ GND, CILOCK, _EQl129, VCC ):
- Q128 = UT & DATA OUT & _MC020 & SER_OUT;

30129 = CMD OUT & DATA OoUT & _MC020 & SER _OUT;

g ltx cir_1: 131'ds mx_1:89}:106 %
_MCOZB - DPF( MC024 $ GND, CLOCK, . _EQ130, VCC ):
_EQ130 = CMD_ OUT & DATA _OUT & _MC020 & SER_OUT;

$ |tx cir 1: 131'ds mx_1:89}:116 % :
_HCO34 = DFP( GND $ GND, !SER_OUT, vCC, _EQ131 );
30131 = MCO31 & ! _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 % o

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

‘% jtx_cir_1:131!s mx 1:83|RELEASE %
__ucuv = DFF( isn OUT § GND, _EQ135, MR, VCC );
_EQ13%5 = CILOCK & 1 _MC112; _

$ Jtx_cir_1:131)ls_mx 1:88):57 %

MC116 = DFF( GND $ GND. _MC117, MR, _EQ136 ):
_EQ136 = _X037; : -
x037 = EXP( ch.l & _MC115 );

$ |tx cir_1:131)s_mx_1:88):58 %
_HCllS = DFE( 30137 $§ VCC, CILOCK, MR, VCC ):
_EQ137 = MCl14 & HCllGn _

$ |tx_cir 1:131!s mx 1:88):74 %
_HC114 = DFF( ! MCll3 $ GND, ! _MCl117, MR, _EQ138 ):
_EQl38 = X037.

¥ |tx_cir_1:131)ls_mx_l: 88'.75 3
_MC113 = DFF( HCOOS $ GND, _MCl17, MR, VCC );
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- 62 D DFF 0 0 3 2 rXC|rlgp{"§r§?‘%b/Ub7uo

61 D- DFF 0 0 3 2 rwgir_1:80Rt(Qd 6‘993
D DFF 0 0 3 2 rx_cir_1:80 bt _dnx 1:82 :2 -
DFF 1, 1tR _cir_1:141!s/ #xClks8 3'8§4d53d9t 1:47 :2 - B
0 0 __ﬁcoh r%_DFP(L: 85Qdaadst mmz BEQ14059 HH? vddzli. 0
0 3 27 _E@18Hr=1:8Rodszdnx_1:77 :2 - 0 0
2 2 rx_cirTx0380 #sEXP(_1:X03926& - xoaa & D x04I:DFI7. 0 0 3
2 rx_cir_ 1:80x039dn*  EXPE 12MC03428& _RX038 DAF 0 0 2 2
rx_cir_1:80 dsXa4R 1=7BXP16!BUS_BVUT3 ® _MOOB3 & _MCO034 )C 3 2
rx_cir_1:80 s1X@4%k 1=0BXPf 1_MCO0@3 &A _XODEF): 0 0 4 0
rx_cir_1:80 sLEQ¥#01=93CLACK & isHClAZ- DFF 0 0 2 1
rx cir 1: DFF 0 0 0 2
rs c;.rl:zzo*g‘hﬂ‘ﬁi ill"u 11°° 4 % )&8 cir 1:80 :85

26 M E = DFQ? ISUBR °UTi ND'rx-éql‘}vso 6 VCC I G

F 41 = oC SK fx leMP1i2737 4 _syn 1795 :58 - 111 G DFF

0 35545l 3 1,%5 65 - 122 oFE - 0
piritilie §59

ot d‘?bg 0731~ bPi‘%; F m%%gsf Prg - lnsorfd Fv‘i? 1% %

tx C|r 18§xbaiggnc%§L{,§g 14§410030 . FF 0 40 03 .13 3

_Cir 8
_cir 1 13'I E 1 uéogo & nc591 DtFMco92 60t _Meld7 1 2
x_cir_1:131 m m< 1#61 TME090 & !_MCO091 & !_MC092 & !_MC1l7;

$ |tx_cir_1:131}sup_mx_1:100}:45 % -
DFP( _EQ143 $ GND, _EQl44, MR, VCC ):

MCO013~ =
_EQ143 = _X0427 .
X042 = EXP( _X043 & _X044 & _XO045 );
X043 = EXP( 1 _MCO34 & —_X042 ); -
X044 = EXP( 1BUS ou'rs & _MC033 & _MCO34 );
_X045 = EXP( ! _MCO33 & _X042 );
TEQ144 = CLOCK & !_MC1127
%

Shareable Expanders that are Duplicated in Multiple LABs:
(none)
% Copyrighted April 6, 1992 by PiberCom, Inc.
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| PETAS, 93/06%9U%
ST 4-'0 03 g t2x mtx il r13|1 é?i}r%l[ﬁﬂ&é 89%0)“993

0 - 0 3 1 tx cir_1:7T 1-bt _nx_1°
1 2 tx _cir_1:131 bt_® &E%QIXEB 44 C SOFT
1:131 bt _mx_1;62
groject Ingprmation —y 11\ xzworg\ni@i\m}wep\ﬁfimr% 2

+pius 1 fompiler el’°""—of‘11°3 1 Ctx_cir_1:131 bt _nx_1:65
1Yersien 2.44c 04/06/3§ tx_cir_1:131 bt_nx_1:65 :5
cir_1:131 bt_nx_1:65 :39 -
*Eppe EPE]“& coltipjled’ “étmg‘t ‘%Pé’t’f 1:131 bt _nx_1:65 :45 -
Q 1 tx _cir_1:131 bt _nx_1:66 :4 -
g}, remor wxwifexrewber 5 (-0 I3 DD EE 18
'De er: Righard PaBarbéra 2 tx_cir_1:131 bt_nx_1:66 :39

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
| ot SHEET LSS i




(39)
- 1
(85)
(90)
(36)
(89)
92 |
(35)
(34)
(33)
25"
24
723
34
33
20 .
117
(96)
(95)
(92)
(91)
14 A

39
05
101
104

38
103

TV ’

L4

C .!I!' 4 5
G 0 0 tkiht)jﬁlgi§ W%dWﬂdnfﬁags
G DFF 1 1 ‘5§ tx_cir_1:131 c_nx_1:94 :57
G DFF 0 0 gx cir_1:131 c_nmx_1:94 :79
C DFF 4 0 -3 DI Iﬁx cir_1:131 c_nx_1:94 86
DFF 1 1 1 p1é AtB_cir_ 1:131 c_nx_1:94 .89 -
0 -3 1 p¥e_crr_1:131 d_nx_1:85 RELEASE
1 0 1 pr8 tx_cir_1: 131 d nx_1:85 SEND
0 0 2 pi2 tx cir _1:131 d nx_1:85 :79
4 0 3'pDI3 tx cir_1:131 d nx_1:85 :86 -
0 5 4 ©DI4&ir-1:131 ds_nx_1:89 SEND (30)
0 4 1 t&S&%ir_1:131 ds_mx_1:89 :105 (29)
0 4 2 t&&ir_1:131 ds_mx_1:89 :106 (32)
0 1 2 tBTTir 1:131 ds_nx_1:89 :116 (31)
0 1 .2 tBI®ir 1:131 ds_nx_1:89 :117 (26)
0 2 2 tRI%ir 1:131 ds_nx_1:89 :128 (97)
0 1 DQ°cir_1:131 s_nx_1: 88 RELEASE
1 1 1 tx cir_1:131 s nx_1:88 :57
0 0 2 3 tx cir_1:131 s nx_1:88 :58
1 1 1 3 tx _cir_1:131 s nx_1:88 :74
0 0 1 5 tx cir_1:131 s _nx_1:88 :75 -
0 3 3 t jr 1:131 s nx_1:88 :84 - 91
3 1 tx cir_ 1 sup_nx_1:100 :4
DO8
DO9
DRV_OE
DSTRB - )
FAULT
HOLD_OUT
108
MR p
MRKO_IN
MRKO_OUT
OP_IN
or;pu§
REQ I
RLYDRV
SEL_IN
SEL_OUT
SER_IN
SER_IN_D
SER_OUT
STAT_IN
STROBE
SUPR_OUT
VLTIN
WD EN -
MINI@96 -
Thls Sheet Has Been Rep
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- 90 F DFF
89 F SOFT “CIT_ 10T SR L ,
13 A DFF 4 0 3 3 tx _cir_1:131 sup_nx_1:100 : 45

30 ** MACROCELL' | NTERCONNECTI ONS ** Logic Arra ' M
MMMMMMMM cccccccccecc P@@?*SA??{%6495@1&1
| LI 1 1 65]

| | 4 3 MCELL | | | |

Isd- 1T TLBIOYT'S ¢ 0 NOW1998

MC7 ->@ -
, FILE HIERARCHY *%

1rx cir_r:82
’rx cir r:82
’rx cir r:82
rx cir r:82
rx cir r:82
rx cir r:82

rx cir r:82
' rx_cir_r:82

rx cir r:82
rx cir r:82
rx cir r:82
tx_cir_r:109 .
tx_cir_r:109 ;as_syn_r:
tx_cir_r:109 bus_in_o0:

2
]
&
(1

fp

)

:

|
|
voo0
vtrr'
REER
" Pt"!"tlii oo 14 oo oo 4

0|
|

11
il
t
1

"

" 08 00 00 00 \D o0 3 pb ee
BOUBORMNOOOON

;

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

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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@ Lo DTpemgs 93706908
DI SC IN MC8 - >
Crxeiror 8o $0um 1 o ROMELES”
- lrx_cir_1:80 s?o_dm(_l:Q ' YONOV199-3
' - ©@- rx_cir_1:80 sl _dnx_1:93 :20 M6
-|a-------SEL IN MCA -> - - - - -
SER IN MC5 -> - - - - - - @- - @*_,_
te: device "MINI'-compiled u.ithout @o:s_ - - - -
] '@4 NC13 > - - - - - - - - - - - tx.cir_1:131
.ﬂ‘i' iq_l_ - - - - - - - - - - - = - - -
> - - - A *- - -R-R R R BUS CWT3 31 -> - - - -
- - F --°—-§ BUSClJTS%l‘-;---C-----***
T s s s $ K
CLOCK 15 >y -~y 9w~ " - g’ g g & ~_@¢y - - - - -
> - AV --Dpo-- » @®@-n @ LDATA OUT 54 -> *
- . yYFT *F RF-_A- V¥ V BO¥56 G- 6 D € C-D-D- - - -
- DOL Y T M _E 8 CCEECEENNZBGOOTIITI
T YRBNDCCDODDODDTDTETEUOT19 8§

./ 100 99 98 97 96 95 94 93 92 51 90 89 88 87 86 85 84 83 02 81 |
oroUT | 1 - 80 | o17
HOLO_OUT | 2 79 | DI6
DATA_OUT | 3 78 | DIS
SER_OUT | 4 77 | D14

ouT | S 76 | DI
SELOUT | 6 75 | DI2
SUPR_OUT | 7 74 | D11
ADR_OUT | § 73 | D10
DISC_IN | -9 72 | VLN
REQ_IN | 10 71 | GND
DATA_IN | 11 70 | DSTRB

GND | 12 - €9 } vee

GND | 13 68 ! vec -
SER_IN | 14 67 | GND
STAT_IN | 1§ 66 | GND

GND | 16 EPMS130NC-1 65 | DO9
SEL_1IN | 17 64 | DOB

vee | .18 63 | GND
vee |19 62 | GND

ADR_IN | 20 61 | po7

oP_IN | 23 60 | DO6
MRXO_IN | 22 $9 | DoOS
MRXO_OQUT | 23 . 58 | DO4
DAT_IN D | 2¢ $7 | po3
SER_IN D | 28 $6 | po2
RESERVED | 26 $5 | po1
RLY DRV | 27 54 | DOO

DRV OE | 28 53 | RESERVED
BUS_INP | 29 _ $2 | LOS
BUS_IN7 | 30 - 51 § crocx

I 31 32 33 34 33 36 37 38 39 40 41 42 43 44 45 46 47 48 43 S0 _| '

8 33 383 83GG>» 38 BBV VYV BB B3B3 DBOB
YUYUUYUUYUOUUNNUDUUUUCCUUUUUU
$3$ 3383 sDpDpss s SCCS8S S S Ss s s
1T TTTTI T3 0 03000 0
N ¥ ¥ N u wn N g U v U U v uvUuwgy
¢ S 4 3 21 0o T T T TTTTCTT

P 7 6 $ 4 3 210
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56 -> *- - - - - - feo s DRST > -F e oKl

D03 68 > - -ttt s o0 s - peTNg 93706908

- - DBl o> - - @- - - 4
_______ o8 e 0 RO TS| 0NOV193

@@- L = RESMCiOUSAGE@@@@@@@- - @@- - @Q@@Q@@- - -

DSTRB 10 -> - -"- - - - - - - - - - @- - - - HOLD _QUT 98 >* * o

*oxox R kR MR22 > - - - - - - - - - Shareable - - Externa®

MRKO_OUT 9Logie Array Bleck Macrocel@s CE/O\Fifns Ea:panders InGerconnect

@- - - - @- SEL_ QUT 14 -> - - - - - -« -« - - - - @@- - - - @
SER OUT 20A:-> - MC1l = MC16 - -16/16(100%) 8/3(100&)8U|2R3Gﬂ'm -10/24 (41%)
_____ B:- - M@17 - MCBR MC36/16(100%) _7/8( 87%). 2/32( 6%) * G2/24(50%)
- rx_cir 1C80 dMCHA L MCAS: 2o1/Y26(100%) _8/8(100%). 1/32( 3%) 11/24(45%)
----- P& ci MCASC ¥664nx 16/86(200%118/8(100%) .8/32(.25%) .13/24(54%) -
¥ ..k @3* t MG =1 MOBO o5 §/46{ 33%)537/8( 87%) 0/32( 0%) 6/24(25%)

:  MC81 = MC96 16716(100%) 8/8(100%) 28/32(87%) 23/24(95%)
G: MC97 - MC112 16/16(100%) 6/8( 75%) 3/32( 9%) 19/24(79%)
H: MC113 - MC128 16/16(100%) 6/8( 75%) 1/32( 3%) 8/24(33%)

Total dedicated input pins used: ' '16/ 20 ( 80%)
Total I/0 pins used: - 58/ 64 ( 90%)
Total macrocells used: _ , 118/128 ( 92%)
Total shareable expanders used: - 44/256 ( 17%)
Total input pins required: . : 39

Total output pins required: ' 35

Total bidirectional pins required: . 0

Total macrocells required: - 118

Total shareable expanders in database. . 44
Synthesized macrocells: , 0/128 ( 0%) ~
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%ﬁg e R T @- - - txcir
* - @- - - - - - - - *x * tx cir_1:131 ds_nx_1:
32 S

62

%% INPUTS ##

MCell

Shareable
Expanders

1:131 ds_nx_1:89

Fan-In

T PETUS™ 93706908
RO/US 10NOV 1993

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 o o 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 SEL_IN
14 - - INPUT 0 0 0 0 SER_IN
25 (19) (B) INPUT 0 o 0 0 SER_IN_ D
15 - - INPUT 0 o o0 0 STAT_IN
72 - - INPUT 0 0 0 0 VLTN
96 (116) (H) INPUT o o 0 O WD_EN

-
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** MACROCELL | NTERCONNECTI ONS ** Logi c Array Bl ock ' By _ MMMMM

MMMMMMMMM ~gccccccccecceccecceccecc / 96

f f F f f f 2 27121098765430 Ncik fﬁ q?ﬁ 8
. ABCDEFGH Nane M22-> 63- - - - -

MRKO | N Nmaloumpums-*t - - - @- ~ RLY DRV M32->

-5-@@-- ---rx0|r180dsdet$llalﬁah-'23|\/[:31>---.--@@

. . - - . @rxcir 1:80 ds det 1:47 :3 Mc3(Expanders_ _ _Fan-In _

* @- - - Pin.MCeld | IAB( Rrinihive 77 : 2&Tokab.Shared . INP _FBK  Name

- 99 I @-H rx E?QT!IHBO ds_dmx Q: 78 2% wcz% > 2. ACTIVITY

- - rx_cir_ 1880 84QVE:27-$ @* £ 4 2 ADR_OUT |
c DFF o 4 1 BUS_OUTP
so 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 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 0 .0 4 1 BUS_OUT6
41 49 D DFF o 0 4 1 BUS_OUT7
5 5 A DFF o o 4 1 CMD_OUT
84 100 G OUTPUT 0 0 1 0 coo
83 99 G OUTPUT 0 o 1 0 co1
3 3 A DFF 0 0 4 2 DATA_OUT
73 81 F DFF 0 0 2 1 DIO
74 82 F OUTPUT 0 0 0 3 DIl
75 83 F - OUTPUT 0 o o0 3 DI2
76 84 F OUTPUT o 0 0 3 DI3
77 85 F OUTPUT o 0 o 3 DI4
78 86 F OUTPUT 0 o o 3 DIS
79 87 F ‘OUTPUT -0 0 o 3 DI§ -
80 88 F OUTPUT o 0 0 3 DI7
81 97 G OUTPUT 0 o 0 3 DI8
82 98 e} OUTPUT 0 o 0 3 DI9
28 22 B OUTPUT 0 o 1 0 DRV_OE
100 120 H OUTPUT 0 0 1 1 FAULT
2 2 A DFF o 0 4 1 HOLD_OUT
23 17 B DFF 0 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 DFF 0 0 4 1 SEL_OUT
4 4 A DFF 0 0 4 3 SER_OUT
86 102 (e} DFF 1 o 2 13 STROBE
7 7. R DFF 0 . 0 4 1 SUPR_OUT
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Irx cir 1:80 :85 M226-> - - - - -@@--------rXC|r18O : 86

tXC|r1131dsm<1898END|\/C25>---_---txcir1131dsm<189
SEND MC24-> - - - - - - @- @ - cir 1 131
ds mx_1:89 :105 M23-> - - - - ; @UCT/lf§ /06908
tXC|r1131dsm<189 106I\/C20>----a - - @ ?D
- tx_cir_1:131 ds_mx_1:89 :128 Pin 21 -> - - - - - S 0NOV£233
@- - ADR*QﬁIBnLOGIC**-- T A
5 -> - - - ---@@@ - @- - - - @- CIVDQJTll -> - - -
- @- - - - @@@ @ @ - -Sh@eable DATA OUT 54 -> - * - - - - - -
*okok ok - DO0 59 -> -Expanders. . Fan-In - - - @- - @- - - - 'DOb
60 -> -P:ln.MCell LAB Primitive Total Spgpred INP FBK -Name D5 61 -> - - - - - -
- - - - - = 128 gH L I@F_ _ .0 pO/%4 2.>1 _|ala drv:83]wd_cntr:123):2 @ -
- @- - - ° 1@53 H DFF 0 0 2 2 |ala_drv:83|wd_cntr:123):4
- DFF 0 0 2 18 |ala_dtv:83|wd_cncr: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 |ala_drv:83|wd_cntr:123|:10
- 44 C DFF 0 0 2 8 |ala_drv:83)wd_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
(3) 36 ¢ DFF 0 0 2 15 |ala_drv:83{wd_cntr:123}:18
(33) 35 ¢ DFF 0 0 2 16 |al _drv 83|wd_cntr:123):19
(32) 3% ¢ DFF 0 0 2 17 |ala_drv:83|wd_cntr:123}:20
(31) 3 ¢ 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_r 82|d dmx_r:102}:26
- 14 A DFF 1 0 5 1 |rx_cir_r:82|ds_det_r:60):2
- 13 A DFF 0 0 4 2 |rx_cir_r:82|ds_det_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_dmx_r:101]:42
- 10 A DFF 0 0 2 2 |rx_cir_r:82|s_dmx r:101]: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 0 0 1 2 |tx_cir_r:109|{bt mx r:75|:5
- 9 A MCELL 0 o 0 2 ltx_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 ] 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 ltx_c:lr_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 |tx_ci.r_r 109|bt_mx_r:76):36
(91) 113 H DFF 0 0 3 0 |tx_cir_r:109|bt mx_r:76|:41
- 66 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
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65 ->
- - @
-> -

__@_
.ol
SER IN

@ -

eee
- * LOCS 92 -> - -

- - - - - - ‘_@.
@- - - @ DSTRB 10 -> - - -
HOLD_OUT 52 -> * - * - - -

DO 70 ->- @- - -

_PCIUS 23406908

Go0 - ee % a whar o ROTUSTONNNS

- 93" F
@61 -
- 60CPpl
110
109
59
58
108
107
106
57
105
32
31
30
29
28
27
26
101
104
91
103
25
24
23
90
19
76
18
20
89
75

BEHPEEENPEIONOAPEIEFINEIIQUOOOODD OO

777 &7 Smi  YPROG

- DEE

N e

" DFF
MCELL
DFF
DFF
DFF
'DFF
MCELL
DFF
DFF
DFF
DFF
DFF
DFF
DFF
DFF
DFF
DFF
DFF
DFF
DFF
DFF
DFF
DFF
DFF
DFF
DFF
DFF
MCELL
DFF
DFF

4~ 0
DAFAI N Ng8 3>

-> -g- - %

ﬁﬁnbckgk

C P OOCOHPOHOHIPOHMOOOOOOHOPFPFOOOOFOO
COOOOHOOMHOHOOHOOOOOO0OOO0O0O0O000OO
O“&NNUWNUHMWN@HHNNNN#OWNNNOUN

2
L

- fex_ecirx:
- ftx_cir_r:

|tx_cir_x:
jtx_cir x:
jtx_cir_r:
jex_cir_r:
|tx_cir_r:
|tx_cir_x:
|tx_cir_x:
|tx_cir_r:
|tx_cir_x:
jex_eir_r:
jtx_cir_r:
jex_cir_r:
jtx_cir_x:
|ex_cir_r:
|tx_cir_r:
|tx_cir_rx:
|tx_cir_r:
{tx_cir_r:
|tx_cir_r:
jtx_cir_x:
|tx_cir_r:
|tx_cir_r:
|tx_cir_x:
|tx_ecir_x:
|tx_cir_x:
jtx_cir_r:
. |tx_cix_r:
jtx_cir_r:

tx cir_t:ﬁyﬂ%.tglﬂ_ 38
“r:109|bt_mx r:78

109|bt_mx -r
109 | 6@ fx -r
109|bt_mx_r
109|bt_mx_r
109|bt_mx_r
109|bt_mx_r
109|{bt_mx_r
109)bt_mx_
109jbt_mx_r
109|bt_mx_r
109|{bt_mx_r
109|ds

l;él
&8 8

109|
109|
109]
109|
109|
109§
109|
109|
109]
109|
109|

88

eEEER

-9
[}

EREE
I

L T T T T R O T B I L B |

&g
i

B
"

109|ds

[
Q
»
&
’
oy

109|re
109|req_mx

dn r:

5 = Ml
Hse - -
781:41 @
804:46 - -
:80(:5
:80):33
:80]:36
:80):41
:81§:4
:81]:5
:81):33
:81}:36
:81):41
91| SEND
:91}:81
:91):104
:91}:106
:91}:136
:91):137
197 |RELEASE
197]:57
197|:58
:971:72
:971:76
:98 | RELEASE
:98):57 -
:98):58
:98|:72
198|:76

q_mx_r:99|:4 .
_r:99):5

109|req_mx_r:99}:33

:109|req_mx_r:99|:36
:109|{req_mx_r:99]|:41
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LI B i 1 s PRI 1 95606908
AR B@quﬁs reutmm

€
9876543 MELL
| 11| ABCD me

MMMMMMMMMMMMMMMM
cecceceececcecececececcceccc
85321111111164739
l_llll654321°llll .
meen | L LD vyl il taBcoErcn ) Name
MC8 => @ = = = =@ === === i @eem===- i ADR_OUT
MC5 => = @ = = = = = = = =« = = = === | @#% -« -« &~ | CMD_OUT
MC3 => == @ ===@~=-======-- i - -- i DATA_OUT
MC2 => = = = @ == == = ==« ====!@ea=a-=<<- HOLD OUT
MClL -> @ @ @@ @-e@e@--@@e@@- | @=*#»*»----! oPoUT
MCl6=> @ = = = = = = = = @ = = = = = = | @ =« = = =« "= |
lrx_cir_r:82)ad_dmx_r:99}:19
MC15=> = = @ = = = = = = = = = = = = = | @ = = = = = = = |
lrx_cir_r:82!d_damx_r:102}:26
MCld=> = = = = - - - @ .@ =
0

lrx_cir r:82}ds_det_r:6
uc13-> . e e - =@ -
lrx_cir_r:82|ds_det_r:60
MC13-> = - - - = = = -
lrx_cir_r:82)s_dmx_r:101):2
o1

MC1I-> = = = = = = =
lrx_cir r:82)s_dmx r:1

MC10-> = = = = - = =
lrx_cir r:82)s_dmx r:101}:43

MC6 => = = = = = = = = === =@ === i @ ~=-===-=-- i SEL_OUT
MC4 => = === ==---0@88-@--|@----*--|serour
MC7 => = = = e e e e e cce@e=@=-]|@=====--- | SUPR_OUT
nc9->----..---'_- ..... -l @ = === -
ltx_cir r:109|bt_mx_r:75]:33
Pin
20 =>====-==c------=--]--=-----@]|ADRIN
95 > =====%acco-#oc-c-'l#eeoaea=-'1DASD
11 > e === -=--=---- i et --=-=--- i DATA IN
9 “>emecee=meac=-ea-===lcoecagaea=--]DpIscIN
54 = B B B BB oeeemee RN - R R BR - = - - Doo
S5 -y o o o o § °o o e e e e e m e == R e e R ee- - DO1
56 > B o o o @ e - o o e e e--e - P o= W e e e - DO2
57 -y o o e o e e e e e e e e - - R > =R m === DO3
S8 - - e e Em e e e e e-w-ww R e = *—-*.—--— D04
59 > -=@e====c===-=2==!@e=@==~- D05
60 ->-@-=-=-=-=========-=1@g--@g----1Dpos
61 >~ - === eeeoae===-@-|l@g-<-@g----1Dpo7
64 =>~=--@ece=eeeecc--=i@=-=-@=----1DO08
66 ->-=======m=======|-@g@-==<--1Dpo9
70 ->e@@@@-------@@e-eeee---e! DsTRB
98 => R & ® * ® = kR RRRE R ® ® ® k k ® R X MR
22 ~>========m==c====!"=ccae--g@g-=-! MRKO_IN
21 > - ===-@§-@@-=-===-==-=}!@=====- e | op_IN
 This Sheet Has Been Rep
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MAO -> - - - - - - - - - - - - - - - - - - - - - BUSINP MA48 ->.@
@- - - - - - - - - - - - - - - - - @% - - rx _cir 1:80 b

oA7 > ool %’ M?ﬁséggs
- - @tx cir_ 1 131 bt &)
i % Jﬁf&ﬂ INOY
NC45 ->tx cir 1 131 bt _nx_1:62 :5 MC44 -> tx _cir 1:131 bt mx 1:62 :39 MA3
tx_cir_1: 130 bt=>me = 62 = . 45 A2 ~=tx cir T 3% Ex'mr t: 658: # NOJ!lI REQ_IN

tx_cir_1: B3 bt=dmC I 65 = 45 V3T t=x i ~1~1%L=~bt_x~1766 €45 MCS8- l SEL_IN

tx_‘cir1ﬂ31c-m<'1'94'-8@--@-1------ ----- i SER_IN
> S ere-~-0e-020-~--~--| --e-e--}s'rA'rIN

72 AR A R L N ] == - -- - @ | VLTN
MC96 => = = = = = = = = = = * - .- - .- - -@ - -
lrx_cir_r:82|s_dmx_r:101)}:42

MC121-> = = = = = = = = = = = = = = = L R R I
1tx_cir_r:109)bt_mx r:75):4

MC1I8=> = = = = = = = = = = = = = = = # | # = = = o - - g !
ltx_cir_r:109)bt_mx_r:75|:5 '

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

MCELL
MC22->
MC17->
MC21->
MC32-> - -
ltx_cir_r:109/ds_dn_r:91}SEND
MC3l=> = = = @--Q@'--"-°
ltx_cir_r:109!ds_dn_r:91}:81 -
HC30->----------.------'-
ltx_cir_r:109!ds_dn_r:91!:104
MC29=> = = = = = = = = = @ = = = = = = | =
jtx_cir _r:109|ds_dn_r:91}:106
uczs->----e------------{-
|tx_cir r:109|ds_dn_r:91}:136
uc27->---e---e--------I-
itx_cir_r:109)ds_dn r:91}:137
MC26=> = = = = = @ = = = = = = = = =@ | =
e

(IR N S H o Y-
i——~onvnxX
t——unNOX
iI——&nOR
(—~u N0 X
T W= e ¥ 4
1-——orFrAOX
I--onvO X

| ®
10

1ol >

c
1l
7
{
i
e

v R
1l j——pwAn
AV j——rpuwnX
”l'lnounx
1O
N
L |
1@
—_—
5
g

c
2
2
!
|

11 j—omvn=

M
C
2
8
!
1

mn-o
]
'
[}

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 o
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

'
'

o
1
'
|
'

»
]
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tx_cir 1:131 d nx 1:851:86 tx _cir_1:131 “ds nx_1: 89
ds nx 1:89 :117 Pin 21 ADR OUT 29 BUS OUTP 39 BUS ClJTO 36 BUS_ C1JT1 35

BUS_CUT2 33 ' 68 RO /US 0NOV1993

MC37 tx_cir_1:131 d_nmx_1:85 SEND MC36 tx_cir 1131dm(185 5%%
CHUSs3 6908

Pin . - |
23 ->-------- -------- i_------elADRIN

51 I I IR I B B RN B I B R B B ! CLOCK
1] => === -=-=-0@=-=-=-=--- l @@ ==<«~-- -1 DATA IN
24 B L AT B I B RN R N N B RN !
DAT_IN_D o |
9 > - ===-- ~-ec<«ce====]-=-@=----] DISC_IN
54 => =% - - -=--o-oco-=-==- ) *&ss - -~ DOO
59 > = = = = = == - - eeeeece-l@--@----0D05
60 => = === === ooc====- -=-1 @ --@~=-~-=- D06
6l => = = = = = = = = = === ====  @«<-@8~+-~-- D07
64  => = = = = == == ===« === @-=@=----_ D08
66 > =@ === ===~ - - e e == ) =0 @@= -- Do9
70 ->-@-======-==-=-=-=--- ,00¢€¢---2¢8 gggns
> B = B = w w> w mwmmwmwwwm | e R e we- =%
gg -: - R = R R = ===k k kR Rk k| &k h Rk k Rk | MR
22 > s = e =ee-e=cecececee!eoece--<-@«] MRKO_IN
21 > === ~mee=c=sececcece=l@=-=--=--@¢| OPIN
10 => = w === === --- i --—-=@--- i REQ_IN
17 => = = = = = = = = = = = = = = il B @ - - -~ SEL IN
14 =>=-=-@Q-=-=-@0@8~=-=-~=-=-=-=,08-~-~----- SER;I§
25 ->---*-—***-*-——-—=-*-——-—-l
SER_IN_D ' :
15 =>«~-eeeeeecec=eeee=!@g-=@=-@--| STAT_IN
72 => e =-==----=-cecec=|--~-=-=--48 | VLTN
MC5 -> = e e -cececeoeceehtec!@gtteecear-! CMD_OUT
i R KT Y
MC13 => = = = = T B - - - - x|
lrx_cir_r:82|ds_det_r:60]:3
MC1I2=> = = = = = = = = = # # = = = = = | = # - * % * @ * |
lex_cir_r:109}as_syn_r:93}:58
HC111-> B IR B A B N 2 A N B
ltx_cir_r:109}as_syn_r:93}:65 | ‘
MC76 => = = = = = = = = @ = = « = = % & | = & = =@ * = -

ltx_cir r:109)req mx_r:99|:4
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BUS_QUT4 32 BUS_QUTS 35 30 BUS_QUT7 51 15

DATA_CUT 54 59 60 | - PCT/US 93/ 06908
. 69 RO/US 10NOV1993

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

MCELL

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

| ABCDEFGH | Name
lala drvzsalwd cntr:l2
MC47 -> @ @ @ @ @ @
lala_drv:83|wd_cntr:l
'M046 -> @ -0@ee
- lala_drv:83}|wd_cntr:
Hﬂ5->ﬂ-"@@
lala_drv:83}wd_cntr:
MC44 -> @ - - - @ @
lala_drv:83|wd_cntr:12
MCa3 > ¢ - ~---8
lala_drv:83|wd_cntr :12
MC42 -> @ = - - =~
lala_drv: 83'wd_pntr:12
MC4l => @ = = = = = =
lala_drv:83}wd_cntr:123]
MC39 => @ = = = = = = - @
lala_drv:83)wd_cntr: 123}:15
HC38 -> @ - -- - - - -
lala_drv:83|wd cntr°123}=16
HC37 -> @ - - - - - - -
lala_drv:83|wd_cntr:123}:17
MC36 > @ = = == -
lala_drv:83)wd_cntr:123|:18
HCSS > @ = = ® = o 2 o == -
lala_drv:83|wd_cntr:123{:19
MC34 => @ = = = = = = = = = =
lala_drv:83}wd_cntr:123}:20
HC33 “) @ ® .. e ® e e e e ==
lala_drv:83|WD_SEND
HC40 > = ® ® ® * . e e e- ==

N
[ XY XY

2

-
dbuﬂbu
an

o w
0.. O”m::.-
,PpWENeOHr®O® ® o

u
® ® ® ® ® ® ®™ ® ® ® ™ ®

U

1l

L 1]
[

BUS_OUT?

Pin

20 =) e .- ... ---=== } - = =====-@ ! ADR_ IN
51 > H h R R RRR R R R AR R g -k kR kR kR g CLOCK
11 ->-----------—----i'ee------iDATA_IN
9 - = - .- -- == - - - - - - == | - =@ == - | 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 e eo==-- @ - =@ == == | DO7
64 -> = mww.e e === == == @ - -0 = = = = | Do8
65 => = = = 2 e e e eceoee=- e -@@~-~-=---, DO9
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61 64 65 70 10 HOLD OUT 98 22 MRKO_OUT 9 OP_OUT 17 14_SER 0
SUPR OUT 72 MC31 rx cir_1:80 ds_det 1:47 :3 M28 rx%ﬁéo 985}/%%608

o RO/US 10NOV1993

70 > = =~ == ce=-=-=-<=<---0 i eeee---2 i DSTRB
98 “> % R Rk h ok ok ko Rk ko ok ok ok ok L Wk kxR MR

22 > ® . . .maw =T === === | == === =-@ - | MRKO_IN
21 =P = - m e e e-es- === | @ = ==~ <~ @ | OP_IN
10 - - ...... - e w® e e e e o - i - e = e e - e = i REQ—IN
17 -> = % % e 2o ee" e e-=- | - =@ .- =- | SEL_IN
14 > e = s s ss === --——=- | 8@ - ==~ -~ SERIN
15 «> = = = = = = @« = = = = = = = = = | e--e-@--| STAT_IN
72 ->-—-----------——— i - e w = o = - e iVLTN
96 ->-—--——--——----*— - w» B e - e = - lWD—EN
MC128=> & & % % & % & % % % & % * & & = | = = * =« - - - @ !
lala_drv:83|wd_cntr:123|:2

nc127-> * *  h Rk k ® * LT B R A L A R - !
lala_drv:83)wd_cntr:123):4 ' _

MC126=> * * * * R * * * LK K B R B I R S !
lala_drv:83|wd_cntr:123}:6 - .

MC125=> * PO A 'k ke ke kR kR = | = = *# = - - - @ |

lala_drv:83}wd_cntr:123}:7

MCL1l=> % #* % & % & % & % & % % &% & | @ *
ltx_cir_r:109}as_syn_r:93}:65

»——
]

]

*

*

]

*

#% MACROCELL INTERCONNECTIONS *# | -

Logic Array Block 'D':

MMMMMMMMMMMMMMMM
cgcecececececcecececccceccc
S 555555466666 555
65432109432109¢87
mcert, |0t it ii bl lABCDEFGH | Name
MC56 => @ = = = = = = = = = = ==« « | =@ -- -~ |
BUS_OUTO : o
MC58 => = @ = = = = = = = = = = = ===} == -8~~~
BUS_OUT1 . |
MCSE => = = @ = = = = = = = = = = = = =} = = =@ = = - - |
BUS_OUT2
MC53 =3 = = = @ = = = = = = = = = = = =} « = =@ == -~ |
BUS_OUT3 -
MCSZ => = = = = @ = = = = = = = =« = = = | == =@~ === |
BUS_OUT4
MCSI => = = = = = @ = = = = = = == = = | =« = =8 = = = = |
BUS_OUTS
MCS0 => = = = = = = @ = = = = = = = == | = = =8 =« = - |
BUS_OUT6 |
MCAD => = = = = = = = @ = = = = = = = = | =« = =@ = - - - |
BUS_OUT7
MC6F => = = = = = = = = = = = @« = = = =) =« =@ *® * - < |
ltx_cir_r:109}bt_mx_r:77}:4 |
@ -=---

Hcs3-> ----- ---e——-----:---
ltx_cir_r:109)bt_mx_r:77}:41 .

is Sheet Has Been R°placed

Ty |I|

SUBSTlTUTE SHEET (RULE 26)




rx CII’

~1:80 :85 MC112 tx_cir
as_syn _1:95 :65 MX93 tx cir

RELEASE MC117 tx_ cir_1:131 s _nx_1:88 RELEASE  **

M cCCcccCccCcccccccccccec 55 S-fi

| NTERCONNECTI ONS ** —Logic Array Block 'D :
5 4 6)
| |

3210943210987 MELL | ||| ]
NOMgEE2 => = = = = = = = = = = = = = = = =

FGH

ltx_cir_r:109!bt_mx_r:78):4
MCS1

-2

ltx_cir_ r°109'bt mx_r:78}:41

MCGO

-2

ltx_cir_r:109)bt_mx_r:80}:4

MC59

-2

ltx_cir_r:109)bt_mx_r:80!:36
ltx_cir_r:109!bt_mx_r:80}:41

ltx_cir_r:109|bt_mx r:81}:36

1: 131 as_syn_1:95 :58 MC111 tx_cir_1:131
1:131 bt nx_1:62 :4 MCO2 tx cir 1:131 d nx

93ros'§8
Bﬁsfgb

ABC D E
-~ - - g * X o o |

Pin _
20 ~> = = = = o - - - e~~~ | m === - @ | ADR_IN
29 > m - e e e e cr ... --~ * i - -k -k - i BUS_INP
30 > = -=ccccceecooeton]| o<k *a<- | BUS_IN7
51 I I SR B I S I * ! CLOCK
11 => = = = = = = = =« ===-- i | ee- i ~'= | DATA_IN
9 > = e .-~~~ -@=-)| ==--@---- DISC_IN
B4 => # kR k A X A N W == -m- = . B L B R 21 poo
55 => % = = = = = = = = = @ = @« o @« | # = =% === ! DOL
56 > = K w e e e . ® == .- ---- R R DO2
87 > = = # = = = = @ 2 2 2 2 e« ==l *cc*----! D03
58 => = = = % = = = = = = = @« = == | == # === ! DO4
59 =>----f-----------18--08----, D05
60 -> -~ c e  @~--@8~-~-~-- D06
6l => - ==~ e-f@------~-- 1 @8--@8---- D07
64 D> = = =2 e cecffeccecacncnec= o=@ ~-==-- D08
65 => = = = = e = e e e e e acecea=] -2@@===~= D09
70 ->@eeeeeeel~-~---=---- 100¢¢@-~---¢  DSTRB
98 => * % k k h Kk ® b & Kk X 2 ok Rk k| * ok ok kR Kk kR | MR
22 > e e ememecceccesceccecen!eaace~-@-!| MRKO_IN
2] > m = - o= ceceeoeae-- -'{ e - - -e- - - @l{ OP_IN
10 => -+ - e ecececceecesaaec!acaeaca-@g---!REQIN
17 "> e = ecceccececcggen==--- { ~--@---- { SEL_IN
14 > = e rc e ccncnceccwcccaee-  @@~--====1 SER_IN
15 => = e o ceccncececacl@-=--=-- }'@ ~-=-@8 -0~ - é ?TAT IN
72 => = e e cceccecnccecccccelcecea=-- VLTN
MCL => R & & % % % # # @ « =« @« = = = = }'g *‘* T J P, }|0P OU?
uc112->-------—*—*—**—*.—*—***e*I
|tx_cir_r:109}as_syn_r:93}:58
MC30 => = = = = = = = = 2 = = = = % = # |l =@ = % = % = = |
jtx_cir r:109|ds_dn_r:91}:104
MC23 =5 = = = = = = = = = = = = = # = # | = @ = % = * - - |
" ltx_cir_r:109|/ds_dn r:91}:106

** MACROCELL INTERCONNECTIONS *#*

Logic Array Block 'E':

This Sheet Has Been Rep

AR Illl

SUBSTITUTE SHEET (RULE 26)



MC56 BUS_I NO

36 M55 -> BUS IN1L MC54 -> BUS | N2 MC53 ->

M

|||I

BUS IN3 M52 -> BUS_IN4 MC51 -> BUS_INS MC50 -> PCT/US _93/ 06908
72 RO/US !0NOV1993
MMMMMM
cccccecc
877777
_ 09.8765
MCELL ::::';g:'ascuzrsaiuame
MC80 => = @ = = = = | = = = =@ ==~ | txcirr109'btmxr77}:5
uc79->------{-,- e - 1
ltx_cir_r:109)bt_mx_r:77}:33
Mc78->---e--T----e'---}'txcirr109{btmxr78:5
MC77 -=> - - --_-g----e - !
ltx_cir_r:109|bt_ mx r: 78 33
MC78 > - @ - - - % - - @ * - - |
ltx_cir_r: 109,req_mx_r.99,:4 _
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 “> =« = ===} ===@=--=< DISC_IN
59 > - ===-=1@=-~-@8---- D05
60 -> =-=====- @-~-@8---- DO6
6l => = == === @-=@==-=- D07
64 => == =-=== 1 @-=-@=----, D08 _ N
65 => = = ==== ]| -@@~-=-~---_ D09
70 > = -=<-=-- 1 @@@@---@ 6 DSTRB
98 - f# = ® = % % ® % % R h * Rk ® MR
22 > = = == ==! o eeee-@ - MRKO_IN
21 ~> - == === @====---@ OPIN
10 =->=-====@ | ====-@---_ REQIN
17 > = = = == = | == =@ =~ SELIN
14 ->=--=-«==-1@@~-~--=--- SERIN
15 => === === @-=-@~-@~-- STAT_IN
72 => = = e === | =======§8 | VLIN
MCl12=> = = = = #% = | =« & <« & * *» @ *» |
ltx_cir_r:109)as_s yn r:93):58
MC1I1-> * - R . I B
ltx_cir_r:109)as_s yn r:93|:65
Mcs4->**----|---e**--iltxcirrlosibtmxrﬂi
MC62 => = = # % = = | = = = @ * *# = = | |tx_cir_r:109;bt_mx_r:78,
. ## MACROCELL INTERCONNECTIONS #*#*
Logic Array Block 'F':
" MMMMMMMMMMMMMMMNM
cgcececececececcecceccececcccc
8 8888888999999 938
12345678654321009
meert, 4 itbllipiiiilll ]| ABCDEFGH Name
MC8l -> - @8 0 @@ @@ @ ~~-=-=====| ==--@%*-, DI0
Sheet Has Been Replaced

SUBSTITUTE SHEET (RULE 26)



BUS IN6 MCA9 -> BUS IN7 MC64 -> rx_cir_1:80 bt _dnx_1:74 :2-M®B3 ->
rx_cir_1:80 bt _dnmx_1:75 :2 M2 -> ir_1:80 bt

rx_cir_1:80 bt _dmx_1:80 .2 MOBO -> ;i g:; _1:80-bt m Qﬁlo 908
rx_cir_1:80 ds_dmx_1:77 :2 MC58 -> rx_cir4: 80 dsRnrgjlgg MNOV 1993

rx_cir_1:80 sl _dnx_1:93 :2 Pin 21 ADR QUT

MC82 => = = = = = @ = = = = = === == | ===~ @ -~ DIl
MC83 => = = = = = = = == ==~ - === @ - - | DI2
MC84 => = = = = = = = = = IR R B R I @ - - | DI3
MC85S => = = = = = = = = = = = = === = | == ==~ @ - - | DI4
MC86 => = = = = = = - --—--—- ===l e=-==~-@--DI5
MC87 => = = = = = = = = I I I I B BTN R @ - - | DI6
MC88 => = = = = = = = = = I I BN @ - - | DI7
MC96 => = = = = = = = = = = = R R R N B R
lrx_cir_r:82}s_dmx_ r: 101} :42 _
MC9S -> = @ = = = = = = = = = = = = = = I I
lex_cir_ r°109'bt mx_r:75):36 _
MCOT => - = @ = = = = = = = = T R e - - |
ltx_cir_r: 109'bt mx_xr:76|:36
MC9T => = = = @ = = = = = = = = - = -} ----- e - - |
ltx_cir_r:109!bt_mx_r:77]:36 _
MC9Z => = = = = = = @ - === === -- | = = ===~ e - - |
ltx_cir _r:109|bt_mx_r:78):36 o
MC9L => = = = = = @ = = = = = = = = = = N e - - |
ltx_cir_r:109|ds_mx_r:97|:72 .
MC90 => = = = = @ = = = = = = == = = = | = = = = = e - - |
ltx_cir _r:109)ds_mx_r:98}:72 .
MC89 => = = = = = = = @ = = =« = = = = = | = - == -8 - - |
ltx_cir_r:109|req _mx_r:99|:36
Pin
20 "> === =e-ceccceccnce=]oe==---=- @ | ADR_IN
29 => = === === -k - - - - - - -k -k - - BUS_INP
39 > e === -- AR e = =weo==! ===~ BUS_INO
36 => e === ===t et ee=-= =====%=- BUS_IN1
31§ D> e e e wmme =t oot e - === *# - - | BUS_IN2
34 => - == == ===Rowmw=o==h=!|eceo=k-- BUS_IN3
33 > e m e ccececatacced el o= # - - | BUS_IN4
32 > - === =oceetoe=w=too=loce==*-- BUS_IN5
3] => === ce==efemee==k|e=c=*-= BUS_IN6
> = = = w w2 ® =R w-==-=o ]| ===*=*== | BUS_IN7
gg ->*----_..-'.-*******=-*******;cf,ocx
1] =~> e = e e cecececaeceecce=-=!@@@e==-=-- DATA_IN
9 > m e m e e @eecce=========@«==<] DISC_IN
§9 =D = = = ® = = = === =-- @ --@----1! D05
60 => = = e = s e e ececene-ce- @-~-@@~-~---~-, D06
6l =D = e = e == ===~ ===o=-= @ --@----1 D07
64 > = === =w====e=oco=-==]@=-=-@8---- D08
S ZIIIIIIIIZIIIIIIClGeee-cie|ovsms
7 - @ . e e e . e = e e e e = e = - - - - @3 7
92 “> W @ o wemmmwm Rk kR R RN "I I N MR
220 D> e e ccmeemmmmo=-=-=- I @ - | MRKO_IN
21 > == === =======««-=« -l @=-=-----¢@| OPIN
10 > e = e = o ocom=ee=e=c=- i ----@---| REQIN
17 => = = = = = = et @---- | SELIN
14 => = = == == == === «o===|@@====<-={ SER_IN
15 => === = = R Il e --e-@-- | STAT_IN
n == s ==== === == i ----- = T
lrx_cir_r:82)s_dmx_r:101}:43 '
This Sheet Has Been Replaced

SUBSTITUTE SHEET (Ru._g 2 (AN



15 -> CMVMD_QUT 11 -> DATAQJT54 -> 55 -> 56 -> 57 -> 58 -> 59
-> 60 -> 61 -> 64 -> 65 -> 70 ->10 -> HOLD_QUT 22 -> '

NRKOOUT 9~ -> OP_QUT 17  -> SEL_OUT PCT/US 93/06908
74 RO/US \ONOV1993

" MC4 > = = == === e - - -- - } @ ----%--! SEROUT
MC112->*‘----'--‘***3**-*{"*-***@*|
ltx_cir_r:109}as_syn_r:93|:58 .
MC1Z1-> = # = = = = = = = = = = = = = = I % = = = = % « @ |
ltx_cir_r:109}bt_mx_r:75|:4 :
uc115-> P S - - - - - - I * - @ |
ltx_cir_r:109)bt_mx_r:76}: _ _

MC64 -> = = = % = = = = = = = = = - = = I o= =@ * * « - |
lex_ cir_r:109!bt_mx_r: 77 14
MC63 => = = = = = = # = = = = = = = = = .
ltx_cir_r:109|bt_mx_r: 78 14 :
HC30">""'""'"*******=‘@"*"*“:
ltx_cir_r:109|ds_dn_ r~91'.104
uc29->--- ------ ***t**.{-@-*-*--}'
ltx_cir_r:109)ds_dn_r:91]:106 :
MC26 => = = = = = % = = = = = = = = =« | =@ = = = % & - |
ltx_cir_r:109!ds_mx_r:97|RELEASE
MC25 => = = = = % = = = = = = R T B BN B
ltx_cir_r:109}ds_mx_r:98 | RELEASE
MOTE =5 o = % === = % = = = = = = = = 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
MC99 => = = = = = == === -<-=-=== | ======-@- Col
MC97 => = = = = = = = = - - === == | ====-=-= @ - | DIs
MC98 => = = = = = = = = = = = = = = = = | = = = == =@ - | DI9
MCl02=> ~ = = =@ = = = = == = = = == | ===~ @ * | STROBE
MC112=> = = = = = @ @ = = @ = = = = = = | = & - *& & % @ * |
itx_cir_r:109}as_syn_r:93|:58
MC1Ile> = = = = = = = @ = = @ = =@ - @ | - % # « » - @ * |
ltx_cir_r:109|as_syn_r:93|:65
MC1I0=> = = = = = = = = @ = = = = ===} = = = = = - @ - |
ltx_cir_r:109|bt_mx r:80|:5
MCl09=> = = = =8 @ @ = = = = = = = = =} = = == = < e - |
ltx_cir_r:109!bt_mx_r:80{:33
MCl08=> = = = @ = = = = = = @ @ - === | = = ==~ =~ 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 Replaced "
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14 -> 37 SER QUT 20 -> SUPR QUT 7 - 8,-
rx_cir_1:801:84 MC27-> rx_cir_1:80 :85 B %/Us> 5[3/ 669 08

75 RO/US 10NOV]993

MC101-> - - - - @ @ @ = = = - -~ - - @ - | -« =-=---18-|
ltx_cir_r:109}ds_mx_r:97|:57 - .
MCIO4-> - . = e e == -~ - g -@ | - ==-=--- e - |
ltx_cir_r:109}ds_mx_r:97|:58
MC103=> = = = - @ € 8 = = = = = = = 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
1] > === === === c====- -.; @e------1|DATA IN
9 > - === eeme=e===ee=|===@«=-=< DISC_IN
59 =>-=-====---=-<----<--@=--@---=- DO
60 => = === == == -------1@--@----, D06
6l => = = = = == == == =o~==-= ¢--@---- D07
64 > == = ===+ ===~ @--@----, DO8
8 > - -CCCILICITIICoIs et e e !l Der
70 => = = = == = == = - ===~ --- DSTRB
98 ->'**---***-**-**** ********!MR
22 > === =ecmeee==@===]cee---@-| MRKO_IN
21 => = = = = = === ==-=-= --=-l@===----8! OPIN
10 =>==-=-=-==-=-<-=-=-=-==-===}-=-=-=@--- | REQ_IN
17 <> =-====-=-=-=-=---=-==-== ==-@=--- SELIN
14 =>~==-=============1@@======| SER'IN
15 => e = === === --=-] e --@-@~-- | STAT_IN
> = = = = - - = = = - - == - - - = - !
lala_drv:83|WD_SEND S , ! _
MCS => = @ == === ====w===ew%| @#%-c--<*-! cMDOUT
MC8L => = = # # = = - - - - =c=--==-|--= PR e+ - | DI0
MC13 => = = = = = = = = < = = = - < * | * = - == ko=
lrx_cir_r:82}ds_det_r:60| ' :
MCO =5 = = = = # B # = = = = = = = = =} @ = = = = = * - |
ltx_cir_r:109|bt_mx_: r 75):33
MClI4=> = = = = % % # = = = = = = = = = I = === - - * @ |
ltx_cir_r:109|bt_mx_: r:76 :33 :
MCTS => = = = = % ® % = = = = = = = I N R
ltx_cir_r:109|bt_mx_r:77):33 ' i
MC7T => = = = = # ® % = = = = = = = = = | = == =@ - % =
ltx_cir_r:109|bt_mx_r:78|:33 :
MCE0 <> = = & = = = = QPR - e =] e el --r =

e
ltx_cir_r:109}bt_mx_r:80}:4 _
MCSD => = = % @ = = = = = = = = = =« = = | = = =@ = = * - |
ltx_cir_r:109|bt_mx_r:80}:36 '
MCST => = = = % = = = = = = = = = = = =} =« - @
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 -

SUBSTITUTE SHEET (RULE 26) |



2ET1Es

M
7

I
_C
a_

*

M

7
|

n
d

-

<T— Nz *

RPRr— O

-

MCELL

MC119-> - <« = = = =« = = - - - IEEE R | = = =« = == @
- MC128-> - g @ @@e@e@@- - - - - - - - | -

|ala_drv:83|wd_cntr:123|:2

MC127-> - - @ @@ee@ee@- - ------/1]-

Jala_drv:83|wd_cntr:123):4

MC126-> - - - @eee@e@ - - - - - - - - | -

jala_drv:83jwd_cntr:123|:6

MC125-> - - - ee@e@ - - - - - - -« -} -

|ala_drv:83|wd_cntr:123|:7

MC124-> @ - - .= =« = = = = o o o & = = - N Q@

MC123-> @ - = = = = = = = = - - - - - - J = = o - @

MC122-> - - = - - - - - @- -+~ - - R @

MC120-> = = = « = = = = = =« = = - - . - f = =« - < - e

MC121l-> - =« =« =+ « < - - - < @ - ~ - - | *

jtx_cir_r:109{bt_mx _r:75|:4

MCl118-> - - « = « = =« « & < 4 4 <« - o | *

CROCEL
MM M
6 6 6
| |

L
M
6

ABCDEFGH Nanme
23 :5 MC79 -> [err] ala_drv:102 wd n

NTERCONNECTI ONS  ** L
MMM CCCCCCC

c:r)o

CC
0987654321 6
->
r:

chilgi CPte 123 :8 WCA7 #>=[erL] = = =« = - =
ltx_cir_r:109!ds_mx_r:98}:76 '

HC20

Itx_cir_r 2109 req mx_r:99}:33

-e-—--*-

%F”*%é%@&E9§AQH§&87

7 MCELL

%Blmzs TONOV 1993

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

|tx_cir_r:109|bt_mx r:75(:5

MCl117-

>

R - IR

jex_cir r:109{bt_mx r:75]: 41

MC116-> - - - « - - « - -« - - - - @ @ - |
|tx_cir_r:109|bt_mx_x:76|:4 '
MCl15-> =« =« =« =« =« =« « o « -« « « « - @ - |

© Jtx_eir_r:109|bt_mx_x:76]:5

MCl14-

>

|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>

- o

P I K TN TR B IR BT { - &
==-cecs-c------l@@-~
I I
R R A I
- e w e w @ mmmw e omow = = e -
- e w e w w e w e w e w w w = e -
- . e m e e e e... - -== e -
- = = mm = - - - . w = emea - - @
- ---@--=-=--=----1¢@%¢

R B

SUBSTITUTE SHEET (RULE 25)

‘D‘D'lll@.*
D I DOO®®, ¥

| ABCDEFGH | Name

ACTIVITY

| CLOCK

(I T I O I I TR
81 0 88 g @

RN IO I B I N B
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ala_drv: 102 wd_cntr:123 :9 MC76 -> [err] ala_drv:102 wd_cntr:123 : 10 MC75
> ala drv: 102 wd cntr: 123 :11 MC74 -> al a_ drv: 102 wd cntr 123 :12 MC73 ->

ala_drv: 102 wd_cntr: 123 :13 MC72 -> ala_drv: 102 wd_¢

a: a_grv: 102.wd_cntr: 123 : 15 MC70 -> ala_drv: 102 wd B%ﬁ'l@ig ?43%76%6908

ala_drv: 102 wd_cntr:123 :17 M68 -> ala_ drv 102 wd hﬁﬁﬁ

al a_drv: 102 vvd_cnt_r: 123 :19 MC65 -> ala_ div: 102 vvdﬁnb fﬁ‘é ’ 0\71993
S

52 ;)-------—*—---———I-*—----*iI_,o
98 _>-**t****—*****—*lt*******'m
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 .- |@@ ------ |SER_IN
15 => === ====oc======- }e--e-e-,-é§TAT_IN
72 => = = === = =@ ===-- - =] e e .-~ | VLTN
MCA7 => = = = @ = & # X = = = = = = - - l = - @ = = S e I
lala_drv:83|wd_cntr:123):8

MC33 => = = = = = # =0 = = = = = = == = =@ === % x|
lala_drv:83|WD_SEND . . -
MC102-> = = = = = $ e m e e e e mee] ... @ * | STROBE
MCll2=> = = = = = = = = = * = - k== =) ek -k * |

ltx_cir_r:109)as_syn_r:93}:58
HC].].].-)—****—----*--*--_

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;

DO6 ¢ INPUT;

DO7 ‘¢ INPUT;

Do8 : INPUT:

DO9 : INPUT:;

DSTRB  : INPUT; '
108 : INPUT; _ Sheet Has Been Replaced
MR ¢ INPUT; ' .
MRKO_IN : INPUT; ' ““ | ||||
OP_IN ¢ INPUT; '

SUBST!TUTE SHEET (RULE 26)



CVD_QUT 11

 SUBSTITUTE SHEET (RULE 26)

M367 -> ala _drv:102 WD SEND Pin 21 -> [err] ADR QUT 51 -
-> DATAOUT 87 ->DIV.AB 58 - pErAl§ 9 }/5649 08
78 RO/US | CNOV1993
REQ_IN : INPUT; -
SEL_IN : INPUT;
SER_IN : INPUT;
SER_IN_D : INPUT;
STAT_IN : INPUT;
VLTN ¢ INPUT;
WD_EN : INPUT;
ACTIVITY = _MC1l1l9;
_MC119 = MCELL( _EQOO01 $ VCC );
_EQOOL = !_MC123 & !_MC124;
% ADR_OUT = |rx_cir_r:82}ad_dmx_r:99|TAG %
ADR_OUT = _MC008;
_MC008 = DFF( _EQO002 § GND, DSTRB, _EQO003, vece )
_EQ002 = DOO & DO2 |
# !DOO0 & _MCO08;
_EQO03 = MCOOl & ! MC016 & MR;
$ BUS_OUTP = !rx_cir_r:82|bt_ dmx_r: 91‘BUs %
BUS_OUTP = _MC040; |
MC040 = DFF( _EQ004 $ GND, DSTRB, _EQ005, VCC );
EQO004 = DOO & _MCO040
# !DO0 & DO9;
EQO05 = MCO0Ol & MR; _
$ BUS_OUTO = !rx_cir r:82}op_ dmx r:83]BUS %
BUS_OUTO = HCOSG:
MC0S56 = DFF( _EQ006 § GND, DSTRB, _EQ007, VCC );
EQO06 = DOO & _MCO56
# I1DO0 & DOl1;
EQ007 = _MCO00l1l & MR;
$ BUS_OUT1 = |rx cir_r:82}ad_dmx_r:99|BUS %
BUS_OUT1 = MC055.
MC055 = DF?( _EQoo8 $ GND, DSTRB, _EQ009, VCC ):
EQ008 = DOO & _MCO055
~ # 'DOO & DO2;
EQO09 = _MCOOl & MR;
% BUS_OUT2 = |rx_cir_r:82|bt_dmx_r:85|BUS %
BUS_OUT2 = _MCO054; |
MCO054 = DFF( _EQO010 $§ GND, DSTRB, _EQO011, VCC ):
EQ010 = DOO & _MCO054 '
4 'DO0O & DO3;
EQO11l = MCOOl & MR;
% BUS_OUT3 = 'rx cir_r: 82's dmx_r: 101'BUS %
BUS_OUT3 = _MC053;
MC053 = DFF( _EQ012 § GND, DSTRB, _EQO013, VCC ):
EQO012 = DOO & _MCOS53 . '
# !DO0 & DO4;
_EQO13 = _MCOO1l & MR;
" . This Sheet Has Been Replaced

|




39 70

-> SEL_QUT 14
EN MC128-> ala_drv:102 wd_cntr

-> 10 ->

% BUS_OUT4
BUS_OUT4 =
_MC052 =
_EQO14 =

- #

_EQO15 =
% BUS_OUTS
BUS_OUTS

_MCO051
_EQO16

=001

~_EQ020 =
#
_EQ021 =

$ CMD_OUT

CMD_OUT

_MC005
_EQO022

=010

_EQ023

coo
_MC100

.CO1
MCO99

$ DATA_OUT

~ DATA_OUT =

_MC003 =

T _EQO24 =
#

_EQ02S =

$ DIO

DIO -

_Mco81

DI -

_Mcog2 =

-> SER_OUT 20

HOLD OUT 98 -> 22 -> MRKO OUT 9
-> SUPR OUT 72 -> 96

: 123 12 MC127f->

= lrx_cir_r:82|d _dmx_r:102|BUS %
_ ucosz.
DFF( _EQO14 $ GND,
DOO & _MCOS52
1DO0 & DOS5;
_MCo01 & nn:

DSTRB, _EQO015,

= lrx_cir_r: 82'c _dmx_r:96|BUS %
MCOSl-

DFF( _EQO016 $ GND,_
DOO & _MCOS51 :

1DO0 & DO6;
MCOOl & MR;

DSTRB, _EQ017,

= lrx_cir_r:82)bt_dmx_r:89{BUS %
HCOSO,

DFF( EQ018 $ GND,
DOO & _MC050

IDO0 & DO7?

_MCOO1 & MR;

DSTRB, _EQO019,

= lrx_cir_r:82|bt_dmx_r:90|BUS %
_MC049;
DFF( _EQ020 $ GND,
DOO & _MCO049
!DO0 & DO8;

_MCO01 & MR:

DSTRB, . _EQO21,

= lrx_cir_r:82)c_dmx_r:96|TAG %
_MC005;

DFF( _EQ022 § GND,
DOO & DO6

1DO0 & _MCO0S;
_MCO01 & MR;

'DSTRB, _EQ023,

MC100;

MCELL( !MR $ GND );

_MC099:;
MCELL( !MR § GND ):

= lrx_cir_r:82|d_dmx_r:102|TAG %
HC003.
DFF( _EQ024 $§ GND,

DSTRB, _EQ025,

'DO0 & DOS

IDO0 & _MCO03;
_MCOO1 & !_MCO15 & MR;

= lex_cir_ r:109}as_syn_r:93):70 %

MCOSI; .
DFF( _MCli2 $ GND,_ CLOCK, MR,
_MC082;

MCELL( _EQ026 $§ GND ):

SUBSTITUTE SHEET (RULE 26)

-> OP_QUJT 17
>

PCTUS 93/06908
s ROJUS ! "NOV1993

vee );
vee )

-Vee )

vCC ):

vee )

VvCC ):

vee );
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ala drv:102 wd_cntr:123 :4 MC126-> ala drv: 102 wd_cntr: 123 :6 MC111->

tx _cir_1:131 as_syn _1:95 :65 **  MACROCELL INTEﬁﬁE??] I g?gs
Array Block 'F': " MMMMMMMMMMMMMM ﬁgm‘i%/cq:,eg C
ccccc _ 8 8a8 8 8 8 8
234567865432100 el | labl | | IRO AU ST ToNOVISES
DEF GH |

8
Nane MC81 -> MC82 -> MC83 -> MC84 -> MC85 -> MC86 - >

_EQ026 = _MCO81 & _MCl21
# 1_Mcosi & _MCo095;-

DI2 = MC083: '
_Mc0o83 = MCELL( _EQ027 $§ GND );
_EQ027 = _MCO81 & _MC1l16
: # ! _MCO81 & _MCO094;
DI3 = _MC084; _
_MC084 = MCELL( _EQ028 $ GND );
_EQ028 = _MC064 & _MCO81 '
# !|_MCO81 & _MC093;
DI4 = _MC085; _
_MC085 = MCELL( _EQ029 $§ GND );
_EQ029 = _MC025 & _MCO081
# !|_MCO81 & _MC090;
DI5 = MCO86; :
_MC086 = MCELL( _EQ030 $ GND );
_EQ030 = _MC026 & _McCosl
# !1_MCO81 & _MCO091;
DI6 = _MC087; :
_MC087 = MCELL( _EQO031 $§ GND ):
_EQO031 = _MC062 & _MCo81 _ : -
: # !_MCO81 & _MC092;
DI7 = _MCO088; _
_MC088 = MCELL( _EQ032 § GND );
_EQ032 = _MCO076 & _MCO81
# I_MCO81 & _MCO89;
D18 = _MC097; -
_MC097 = MCELL( _EQO033 § GND );
_EQO033 = _MCO60 & _MCO81
~ # _MCO59 & !_MC081;
DI9 = _MC098;
_Mco98 = MCELL( _EQ034 § GND );
_EQO034 = _MC081 & _MC108
#  _MCOS57 & ! Mcoel.
DRV.OE = _MC022;
_MC022 = MCELL( !LOS $ GND ):

FAULT = _MC120; ,
_MC120 = MCELL( _EQ035'$ _MC122 );
_EQ035 = 1OS & ! MC122;

% HOLD_OUT = |rx_cir_r: 82'bt dmx_r: 90'TAG 3

"HOLD OUT = HCOOZ. :
HCOOZ = DFF( _EQO036 $ GND, DSTRB, _EQ037, VCC ):
_EQ036 = DOO & DOS8 :

: Th1s Sheet Has Been Replaced

I lIIIll i lll
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MC87 -> MC88 -> MZ96 -> tx cir_1:131 bt nmx _1:61 :4 M5 -> tx cir 1:131
bt mx 1:61 :5 M4 -> tx cir 1131 bt m<161 39 MC93 -> tx cir 1:131

bt nx_1: 62 :4 MX92 -> tx _Cir 1 131 d_nx_1:85 RELEASE t '
sup_nx_1:100 :4 MO0 -> tx_cir_1:131 sup_nmx_1:100 :5 WMS >9c3r;bé?§08

81 RO/US 10NOV1993

# !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; .
_MCOOl = 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 = _MCO006; _ ' |
_MCO06 = DFF( _EQO41 $ GND, DSTRB, _EQ042, VCC )3
_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 & !_MCOlZ & 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, _EQO048, VCC );
_EQO47 = DOO & DO7 |
# !DOO & _MCO07;
_EQ048 = _MC00l1l & MR;

$ lala_drv:83)wd_ cntr:123}:2 % : L
_MCias = DFP( vVee $ MC128, CLOCK, _EQ049, VCC ):
_EQO049 = ! MC1l1l1 & MR;

'$ lala_drv:83|wd_cntr:123}:4 % _TlusSheetHasBeen

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

$ |ala_drv:83)wd_cntr:123):5 %
_MC048 = DFF( EQOSl S _MC048, CLOCK, _EQO052, VCC )3
_EQO051 = MCO034 & _MC035 & _MCO36 & _MCO037 & _MCO38 & _MCO039 &
_MCO041 & _MC042 & _MCo043 & MC044 & _MCO045 & _MCO46 &
HC047 & _McC125 & MC126 & MC127 & 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; :
_EQ0O56 = !_MClll & MR:

$ |ala_drv:83)wd_cntr:123}:8 % :

MCO47 = DFF( EQOS? s _MC047, CLOCK, _EQ058, VCC ):
_EQ057 = _MC125 & HCIZG & _MCl27 & _MCl28; :
EQ058 = | HClll & MR; : )

$ |ala_drv:s3) wd cntr:123):9 % : ' -

_MCO046 = DFF( EQ059 $ _MCO046, 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 $ _MCo43, CLOCK, _EQO066, VCC );
_EQO065 = MC044 & _MCO045 & _MC046 & MC047 & MC125 & MCl26 &
_Mc127 & MC1283
_EQO066 = ! HClll & MR;

$ lala_drv:s3lwd_cntr:123!:13 %
_MCo042 = DFF( EQOG7 $§ _MCo42, CLOCK, _EQo068, VCC );
_EQO67 = _MC043 & _MC044 & _MCO45 & MC046 & _MC047 & _MC125 &
_MC126 & MC127 & MC128°
_EQ068 = | MClll & MR;

This Sheet Has Been Rep laced
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22 -> MRKO QUT 9 -> OP_QUT 17 -> SEL_ ouT 14 -> SER _QUT 20

> SUPR OUT 72 -> MC112-> tx cir_1:131 as_syn 1: 95 :w@s->%/@690
tx_cir_ 1:131 as_syn_1:95 :65 MC122-> tx_cir_1:131 btRx ..4 - 8
tx cir_1:131 bt_nx_1:59 . 45 MCAG - > t x_ci r831 131 bt USS W:N@v 1993

tx_cir_1:131 bt_mx_1:62 :45

$ |ala _drv:83|wd_cntr:123/:14 %
MCO41 _ = DFI-"( _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;

% }'ala_drvz 83)wd_cntr:123):16 %
_MCo38 = DFF( _EQ073 $§ _MC038, CLOCK, _EQ074, VCC );
-EQ073 = _MCO39 & _MCO041 & _MCO042 & _MCO43 & _MCO44 & _MCO045 &
_MCo046 & _MCo47 & _MC125 . & _MCl1l26 & HC127 & MClZB.
_EQ074 = | MClll & MR.

$ }_ala_drvzsaiwd_cntrzlzﬂ: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;
_EQ078 = | MC111 & MR;

$ |ala_drv:83|wd_cntr: 123"19 %
_MCo35 = DFF( EQ079 $ _MCO35, 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 %
_MC034 = DF?( EQOBI $ _MCO034, CLOCK, _EQ082, VCC );
30081 - HC035 & _MCO36 & _MCO37 & _MCO038 & _MCO039 & _MCO41 &
_MCo42 & _MCO043 & _MC044 & _MCO045 & _MCO046 & _MCO47 &
H0125 & _MCl2é6 & _Mcia27 & HC128,
_EQ082 = | HC111 & MR; -

This Sheet Has Been ‘{ laced

T
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MC105-> tx_cir_1:131 c_nx_1:94 :4 MC38 -> tx_cir_1:131 c_nx_1:94 :86 M35
-> tx cir_1:131 d_nx_1:85 : 86 NCll? > tx cir_1:131 SE MC14
->tx_cir_1:131 s _mx_1:88 :84 MCI3 -> tx_cir_1:131 mg 1&%50690
41 ' '
84 RO/US 10NOV1993
$ |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;

= XOOZ.

= EXP( 1_MC033 & _MC1l11 ):

_EQo84
_X002

$ lala_drv:s3j:2 % _
_M0124 = 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 %
_MCOIG = DFF( DASD $ GND,_!OP_IN, _Mcoo8, VCC ):

$ |rx_cir r:82)/d dmx _r:102{:26 % ' '
_MC015 = DF?( ! MC013 $ GND, DATA_IN, ._EQOBS, vCcC )
_EQ088 = 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:6 o'-3 3 :
_HC013 - DFF( !DATA IN $ GND, _MCO14, _EQO091, VCC )?
_EQ091 = MCOO0l & HR & !OP_IN & STAT_IN;

$ |rx_cir r:82)s_dmx r:101}:26 % .
_MCOlZ_ = DFF( ! HCOl3 S GND, SER_IN, '_EQ092, vee )
_EQ092 = HCOOI & _MCO04 & MR; :

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

_MCOll = DFF( E0093 $ GND, STAT _IN, _EQ094, vee )
_EQ093 = DASD & _MCo096; '
_EQ094 = _MC004 & MR;

This Sheet Has Been Replaced
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** MACROCELL | NTERCONNECTI ONS **  Logi ¢ MMMMMM
MMM ccccccecccecceccecccc 11111
111 0 8 1100000000 MELL 0| 1 9 65
143 ABCDEFGH Narrel\/[:100>|\/[:95->|\/[:97 H %1% 1g2/$é908
STROBE MCL12-> tx_cir_1:131 as_syn_1:95 : 58 MC111- NO 1993
as_syn_1: 95 165 I&}:l&“%i%_fan{x_lt Jl’ijll'b-tun( $:65 :5 I\/C109 > tx cir_1:131

bt _nx_1: 65Mc996 = DFF( EQ095 §$ GND, MCOO4, ‘MR, VCC ):

~ _EQ095 = !BUS_INP & BUS_INO & BUS_IN1 & BUS_IN2 & BUS_IN3 &

BUS IN4 & BUS_ INS & BUS_ _IN6 & BUS _IN7 & MCOlO &
{ STAT ' _IN;

Array Bl ock G

0
=0

% !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 $ ! nc112, ICLOCK, 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
X006 = EXP( _X007 & _X008 & _X009 ):

=
=
_X007 = EXP( ! HC029 & _X006 ); .
_X008 = EXP( !BUS INO & _MCO29 & _MCO30 );
X009 = EXP( ! HCO3O & X006 ):
EQlOl = CLOCK . & ! MCIIZ.

$ |(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 R
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‘MC108- >
MC106- >
MC101- >

MC103- >

-> 15

tx_cir_1:131 bt_mx_1:66 :4 MC107-> tx_cir_1:131 bt_nx_1: 66 5
tx _cir_1:131 bt_nx_1:66 :39 MC105-> tx cir_ L
tx_cir_1:131 c_nx_1:94 :57 MCL04-> tx_Cir 1hé%1/ﬂs)< 9151/ @séﬁ
tx cir_1:131 c_nx_ "1:94 :89 Pin & -> A
' RETUS ro“‘RTb 1993
$ |tx cir_r: 109'bt mx_r:76}:36 %
"McO94~ = DFF( '_EQ103 $ GND, _EQl04, MR, VCC ):
_EQ103 = _X010;
TX010 = EXP( _X011 & _X012 & _X013 );
TX011 = EXP( !_MC029 & _X010 );
_X012 = EXP( !BUS_IN1 & _MC029 & _MCO30 ):
_X013 = EXP( !_MCO30 & XOlO ):
_EQ104 = CLOCK & ! MC112.
$ |tx cir_r: 109'bt _mx_r:76):41 %
_ﬁ0113 = DFF( 'ADR IN $ GND, CLOCK, MR, VCC ):
$ |tx_cir_r:109/bt_mx_r:77):4 % .
_ﬂc064 = DFF( MCOG3 $ GND, _EQ105, MR, VCC );
_EQ105 = CLOCK & ! _MCl12;
£ !tx cir_r:109|bt_mx r:77}:5 %
_HCOSO = DFF( HCOG4 $ 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 = DFP( EQlOS $ GND, _EQ107, MR, VCC );
_EQ106 = _X014; |
X014 = EXP( _X015 & _X016 & _X017 ); -
X015 = EXP( |_MCO029 & _X014 ); | |
X016 = EXP( !BUS_IN2 & _MC029 & _MCO30 );
TX017 = EXP( !_MC030 & _X014 );
_EQ107 = CIOCK & !_MCllZ?
$ 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 %
MC062 = DFF( HCOGI $ GND, _EQl08, MR, VCC ):;
_EQ108 = CLOCK & !_MC112;
$ ltx_cir r:109!bt_mx_r:78!:5 %
_HCO78 = DFP( HCOGZ $ GND, _MCl11, MR, VCC ):;
$ |tx_cir_r:109/bt _mx _r:78}:33 %
_MC077 = MCELL( ! _MC062 § _MCO078 );
$ |tx_cir r:109/bt mx_r:78!:36 $%
_MCc092 = DFF(  _EQ103 § GND, _EQ110, MR, VCC );
_EQ109 = _X0187
X018 = EXP( _X019 & _xozo & _X021 );
X019 = EXP( !_MCO029 & _X018 );
TX020 = EXP( !BUS_INS & _MC029 & _MCO30 );
_X021 = EXP( !_MCO30 & _X018 ); '
_EQ110 = CLOCK & !_MCl1i2:
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CVMD QUT 11 -> DATA QUT 59 -> 60 -> 61 -> 64 -> 65 -> 70 -> 10

-> HOLD QUT 98 -> 22 -> 42
PCTUS 93/056908
RO/US (0NOV1993
T ltx_ cir r: 109'bt mx_r:78}:41 %

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

87

$ Jex_ cir r:109/bt_mx _r:80|:4 %
MCOGO = DFF( _MCO058 $ GND, _EQ111, MR, vVCC );
_EQ111 = CLOCK & !_MCl12;

$ |ltx_cir_r:109|bt_mx_r:80}|:5 %
_MCllO = DFF( MCOGO $ GND, _MCl111, MR, VcCC );

$ |tx_cir_r: 109'bt mx_r:80):33 %
;ﬁClOS = MCELL( ! MCOGO $ MCllO ):

$ ltx_cir_r:109/bt_mx r:80{:36 %
_MCOSS = DFF( EQ112 $ GND, _EQ113, MR, VCC ):
_EQ112 = _X022; .
~X022 EXP( _X023 & _X024 & _X025 );
X023 = EXP( !_MC029 & _X022 );
X024 = EXP( !BUS_IN7 & _MC029 & _MCO30 ):
_X025 = EXP( ! _MC030 & _X022 ):
_EQ113 = CLOCK & {_MCl12;

$ ltx_cir r:109|bt_mx_r:80}:41 %
_MCOSB = DFF( 'DISC IN $ GND, CLOCK, MR, VCC ):

$ ltx_cir r:109/bt _mx _r:81}:4 % }
_MC108 = DFF( HClOS S GND, _EQ114, MR, VCC )32
_EQl1l4 = CLOCK & ! _MCli2; '

$ ltx_cir_ r:109!bt_mx_r:81):5 % ' .
MC107 = DFP( HC108 $ GND, _MC1l1ll, MR, vece )

$ |tx_cir_r:109/bt_mx r:81}:33 %
_MClOG = HCELL( ! MClOS -3 _MC107 ):

¥ |tx_cir_r:109{bt_mx_. r:81!:36 % _
_MCOS? - = DFF( EQIIS $ GND, _EQ116, MR, VCC ):
_EQ115 = X0363 '
- X026 = EXP( _X027 & _X028 & _Xo029 ):
X027 = EXP( !|_MCO029 & _X026 ); -
_X028 = EXP( !BUS INP & _MC029 & _MCO30 )?
X029 = EXP( ! HC030 & X026 )z
_EQll6 = CLOCK & ! HCIIZ.

$ ltx_cir_r:109{bt_ mx r:81):41 % -
_HCIOS = DFF( !HRKO IN -] GND, CLOCK, MR, VCC ):;

$ !tx_cir_r:109)ds_dn_r:91|SEND %
_MC032 = DFP( EQ117 $ _MCco32, CLOCK, MR, _EQ118 ):
_EQ117 = DATA_ IN & DAT_ IN D & _MC027 & _MCO28 & NC031 &
MCO32 & SER_ IN & SER IN_D:?
_EQ118 = _X030;
_X030 EXP( !1_MCO032 & _MClll )

his Sheet Has Been Replaced
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MRKO OUT 9 -> OP_OUT 17
SUPR_OUT 72 > MC67

rx_cir_1:80 ds_det 1:47 :3 .tx_cir.

-> ala_drv:

-> SEL_OUT 14
102 WD_SEN
1:131 bt_nx_1:59

-> SER QuT 20

BEHE, 5340690 8

mk_1:61 :39 MA4 -> tx_cir_1:131 bt _nx_Ig#$2 : 39 MﬁzofUS | 0 NOV 1993

.

_ MCO31

%

“Mc030~ =

%

Mc029™

%

_Mco28~

%]

HCOZ7

3

Mc026”

3

“Mcio1”
_EQl27 =

%

“Mclos”

%

_MC091™
_EQ129

ltx_cir_r:109}ds_dn_r: 91):81 %

= DFF( EQ119 $ Vcc, CLOCK,
_EQ119 = ! nc013 & ! _MCO31; '
_EQ120 = Mcosz & MR;

_EQ120, VCC );

lex_cir_r:109!ds_dn_r:91}:104 3
"DFF( GND § GND, ! DAT_IN_D,

_EQ121 ):
_MCO13 & !_MCO26; '

vee,
_EQ121 = '

106 %
ISER_IN_D,

ltx_cir_r:109|/ds_dn_r: 91):
="DFF( GND $ GND,
_EQl22 = _MCO13 & ! MCOZS.

vee, _EQ122 )i

'tx cir r:109)/ds_dn_r:91):136 §%
= DFF( MCO27 $ GND, CLOCK,
DATA _ IN & DAT_IN D &

_EQ123, VCC );

_EQ123 =

ltx_cir_r: 109'ds dn_r: 91"137 %
= DFF( E0124 $ GND, CLOCK,

_EQ124 = DATA_ IN & DAT_IN_D &
EQ125 = DATA IN & DAT IN_| D &

_EQ125, VCC );:

ltx_cir_ r-109'ds mx_r:97|RELEASE $%
= DFF( 'DAT IN D $§ GND, _EQ126,
_EQl126 = CIlOCK & T MCllZ-

MR, VCC ):

ltx_cir_r:109|ds_mx_r:97|:57 %
= DFF( GND $ GND, _Mcozs,

_X031; :

= EXP(

MR, _EQ127 ):

X031 _MC104 & _MC111 );
'tx cir r:109)/ds_mx_r:97):58 $%
= DFF( _EQ128 $ vee, CLOCK,

MClOl & _MCl03;

MR, VCC ):

_EQ128 =

ltx_cir_r:109)ds_mx_r: 97'
DFF(
_X032;

72 %

_EQ129 $ &ND, _EQ130, MR, VCC )i

_X033 & _X034 &

_MCO31 & SER_IN & SER_IN_
MCOBI & SER IN & SER IN

_MC031 & SER_IN & SER_IN D;

.
[ 4
°
’

X032
X033
~X034
X035

EXP(
EXP( !_MC029 &

EXP( ! HCO30 &

EXP( !BUS ING &

_Xo032 );
_MCo29 &

_MCO
XO32 )? '

_X035 )

30 ):

%

_Mc103”
_EQ131 =

3

_MC025~
_EQ133 =

_EQ130 CIOCK & ! MCllZ'

ltx cir_r:109]ds_mx_r:97):76 %

= DFF( EQ131 $ VCC, !

_MCOOS & !_MCO13;
_X031; ' '

MC026, MR, _EQ132 );

EQI32 =
ltx_cir_r:109|ds_mx_r: 98'RELEASE

= DFF( 'SER IN D $ GND, EQ133,
CLOCK & 1 MCIIZ:_

MR, VCC ):

- This Sheet Has Been Replaced
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tx_cir
tx-cir
tx_cir

* *

~1:131 bt_nmx_1:65 :4 MCA1 -> tx_ci
~1:131 bt _nx_1:66 :45 MC37 -> tx_ci
~1:131 ds_nmx_1:89 SEND MC116 -> txXx
MACROCELL | NTERCONNECTI ONS **

8 RO/US 10NOV1993
$ 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 §%
uc019 = DFF( _EQ138 $ vee, ! MCO25, 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 & !_MC1l12; _
$ |tx_cir_r:109|req mx_r:99{:41 %
_MCO?S = DFF( !REQ_IN $ GND, CLOCK, - MR, vee ') :;
%

_cir

r_1:131 bt_nx_1:65 :45 MC39 ->
r 1:131 d_nx_1:85 SEND MC25 - >

_1:131s pe3s 9 3/06908

Shareable Expanders that are Dupllcated in Multiple LABs:

(none)

~ Copyrighted April 6, 1992 by FiberCom, Inc.
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Logic Array Iock H" M M M M M MMMMM M MMMMM ccccc
>2 5 1 11|l 57654302187 pirhal ARG
H Nane w,!gﬂﬂlllmmlmuﬁ MC128->  al a_drv: 102 mg 129 32? 6)6E9FOCB

MC127-> ala drv: 102" wd cntr: 123 :4  MC126- >
MC125- > al a_drv 102 : 2 MC124- > al 29@rv: 102 3%!&1&%@ jl Q Wl@s
196  MC120->  MC122- >

CLAIMS

What is claimed is:

1. An apparatus for use in connecting a first computer device'
and a second computer device through a dual line cable_'
5 assembly, the first and second computer devices having first
and second electrical interfaces having a plurality of rows and
columné of bus and tag inputs and outputs, comprising:
| a first bus and tag sub-assembly including:
a first connector for mating with the first
10 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- -
15 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
20 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)
25 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. ' |

30 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

This Sheet Has Been Replaced
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tx_cir_1:131 bt _nx 1:59 :4 MC121-> tx_cir_1:131 bt_mx_1:59 :5 MC118- >

tx_cir_1:131 bt 117 > tx cir 1:1 1:
MC116->  tX mlﬂﬁﬂ'ﬁ@ !NEEII |ﬁ MC115- > fﬁcslﬂ&s 63&@8& 058
MC114- > tX ClTa 1: 74 MC113-> tx.cir 1:131 s nx c»f

Pi n -> ADRQUT 51 -> 15 -9I~ GVDRT071US>TON

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

5 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,

10 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

15 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

20 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.

25 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. '

30 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

-

—_

Sheet Has Been Replaced

sussrmuresveer ) AN



DATA_QUT 59 66 =061l -> 64 -> 65 -> 70 -> 10
"2 HOLD_CUT 'I'hlSS%heet f4s Been Replaced 44 98 -> 22 -> MRKO_QUT

L1 PCTUS 93/06908

~92- RO/US 10NOV1993

to a second or internal wiring/terminal échéme, 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

5 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
10 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. '

15 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; _

20 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

25 signals out on a conductive path; and

a receiver section including a deserializer for

- receiving serialized'signals and continuously desérializinq,

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

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

- further comprises: -

' | RN R R D
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MC67 - > ala_drv

-> STAT IN Mc102 -PE,

9 -> 0P OUT 17 Q&d->SERC1JT20 -> SUPR OUT 72 ->
VLTN MC79 - > a|’3ns m 123 7 MC78 -> ala drv: 102 §f335§26 g8

tx _cir_1:131 as_ -93- RO , U s ONOV 1993

10

15

20

25

30

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 tne

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



tx_cir_1:131 as syn 1: 95 : 65 ** EQUATI ONS **  ACKNLDGE : | NPUT; ADROUT .
: I NPUT; -BUS—GJFP— TNPUT; Bl UT BUS QUTO : | NPUT; BUS OUT1_:_ | NPUT; :
| NPUT; BUS NP Repici®. OUT4 | NPUT; BUS_OUT5 ]ngT B§M§9 08
I NPUT; BUS OCK : | NPUT; CIVD Qutr @ | NPUT DAT

T TSR RN T

| NPUT; DIV
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 signals 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 -

Hllllll ] LT
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-95-

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 second

computer device and sending such parallel and demultiplexed

5 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

10 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

15 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

20 - _ 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
25 and a second computer device through a dual 1line cable
.assembly, the £irst 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:
30 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
35 end and a second end, the first end connected to the first

converter adapter, ”",", mm |
suasmuns SHEET (RULE28) Ll



SEL_OUT— T TNPUT; SER OUT : INPUT; SUPR OUT : | NPUL y%
. I NPUT; ’IMEeVHR%\BeenReplanlQ _MC119 = MCELL( UMVC@} %ﬁe

- MC124 & = Ixcir 180 bt dm<180 4G 1o
_M007: EQooz $ GND, ﬁgTRB p$ Wﬁ%
& D2 MOOO7: % BUS | o V1'80" 00 _dnx 1:73 : 17

% BUS INP = NCO40 MO040 = DFF( MC048 $ GND " DSTRB, _EQ03, Vee
2)/; BUS_:E%OS. = 1 _M027 & seddHil&onvirtd® adApterrcomnectiedtdthémultizling
() =

ca bl\f?EEGasembly 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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_MC056
_M2028;
_M2055
I _M2028;
_MC054
I MC028;
_M2053
I MC028;
_MC052
M2028;

DFF( M0G0 $ GND, DSTRB, _EQUO4, VCC); _ EQ04 = ! MX27 &

% BUS INIL = rx_cir_1:80 bt_dnx_1:80 :17 N19§7®«5)9508

DFF( _M061 $ GND, DSTRB, _EQOO5, VCC) MC027 &

% BUS IN2 = rx cir 1:80 sl d 1:93 :17 U

= DFF( _MX057 $ G\D, DSTRB, 06, V ) ?Eglﬁ i 0_%51993
% BUS IN3 = rx_cir_1:80 ds an 1: 78 :33 % BUS IN3 = MC053:;

= DFF( _MD05§ YA cBVEBter GidMpter VGonhecte@0fo= thdRAIrd
% BUS | N4 rx_cir_1:80 ds dnx_1:77 :33 % BUS IN4 = ~M2052;

= DFFP"“‘_?&QE@ $ G\ND, DSTRB, EQD08, VCC): _EQU08 = ! _MX027 &

10

15

20

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 adépter 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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%WBUS INS = rx cir 1:80 bt an 1: 761: 17 %)BUS INS =
704 908:

DFF( _MX062 $ G\ND, DSTRB, _EQ09, VCC); ﬁg@TfUS' ?cgiﬂ

% BUS TN6 = rx_cir_1:80 bt_dmx_1:75 :17 % BUS_| MO050 =
DFF( ~_MO063 $ GND,  DSTRB, _EQ010, VCC);

46 _EQD10 = ! _MO027 & ! _MC028; % BUS l%oo $ROr/ 158 bl QirNOy 1993
117 %BUS_IN7 = M049; _MO049 = DFF( 64 DSTRB, _EQ01l,
VCC);  _EQ1l = ! _MX027 & ! MC028;
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- ELECTRO-OPTIC APPARATUS FOR CONNECTING COMPUTER DEVICES

ABSTRACT OF THE DISCLOSURE .
_ The present invention relates to an apparatus' for
5 conhecting computer devices and, more specifically, where the
apparatus comprises a first connector, a cable assembly, a
convertér adapter and a second connector.
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CQ0 = MC100; _MC100 = MCELL( 'MR $ G\D ); COL = MC099; MC099
= MCELL( IMR$ G\D ); %DATAIN = rx_cir_1:80 ds_d q T
= _MX003; _MC003 = DFF( _EQ12 $ G\D, DSTRB, S/w)fw%@;glg
= D0 & Db - # 1DOO & M003; _E®13=!I\/m30& MR % DISCIN =
rx_cir_1:80 bt _dnx_1:74 TAG %DISCIN = _MC002; _MX001 = DFF( EQU14 $
GND, DSTRB, MR, VCC) EQ)14 = DOO & D?S # D00 & MX0O01; %DIO
= tx_cir_1:131 as_syn_1:95 :70 % DI O /Z/O_I\/[I)81; _MC081 = DFF(
_MC112 $ G\D, CLOCK, MR, VCC);
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D 1 = _MD82; _M082 = MCELL( _EQ15 $ G\ND); E@{gﬂ&?kﬁih

_MC122 # MO047 & ! _MO081; Di2 = _MO083; 9908
"EQ16 $ G\D); _EQ16 = _M081 & _MO096 ~ MO046 & ! _MO081;

=  MO084; _MO084 = MCELL(. _EQ17 $ G\D); EQ17 = M081 & _MC093

# MC043 & T_MC081; D4 = MO085; MX085, = MCELL{ _EQ18 $ G\D);
_EQD18 = _MCO81 &  MCL17 T # Mo _Mo081; DI =

_MC086; _MCO86 = MCELL( _EQ19.$ G\D);
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_EQU19 = M08l & MX92 - # M35 & ! MO81; DI6 = _MOO8T;
“M087 = MCELL( _EQD20 $ GN\D); _EQD20 = _M081 &-.~MGl@5

47 # MO038 & ! _M081; DI7 =  _M088:; -_1\70088-'9 K&DELQ({) 908"
EQ021.$ G\D); _EQ21 = _M081 & MO091 # MCO13 & ! MOO81;
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_MO097 = MCELL( _EQ22 $ GND); _EQD22 = _M042 & _MXO81 #
MCO41 & ! MO081; DI 9 = MC098: _MO098 = - E

_EQ23 = _M081 & _Mc108 # MO39 & WS %_302 0@'90
MC022; C022 = MCELL( !'LOS $ GND ); . FAULT = : 0, .=
MCELL( _EQ24 $ _|vr:123§ . _EQ024 ;) LCS & !_NClzR&K&GM\?ﬁNOV 19%3

rx_cir_1:80 bt_dnx_1:73 TAG % MRKO_IN = 4/M@017; M017 = DFF( _EQ25
GND, DSTRB, MR VCC); EQU25 = Apep—&\_D09 # 1 DO0 & _MOO17;

%OP IN = rx cir_1:80 bt _dmx_1:82"TAG %
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OPIN = _MXO08; M08 = DFF( _EQ26 $ GND, DSTRB, MR VCC);
_EQD26 = DO & DOL #1D00 & _MO008: %REQIN = rx cir_1:80

bt dnmx 1:75 TAGHLREQ IN =  MO002: MX002 = DFF 7 ¢ , |
DSTRB. _ MR vcc(;; 'Q_EQ027 =~ DD & DO7 - .(BG‘E%@ _9[?(\)‘8;0_6908

RLY DRV = _MC021: MX021 = MCELL( 'LOS $ G\D ); % SE = X CiL. 1:8Q.
sl dmk_1:93 726 % SEL_ IN = . _MO006; _MX006 = I\/CER(B jﬁﬁzs $I7)§W1333_
EQ028 = ! _MC015 & _MXO16; %SER IN = gy;%ci r_1:80 ds_dnx_1:78 TAG % |
SER IN = _MO004; MO004 = DFF( _EQD29 GND, DSTRB, ~_EQ030, VCC):

_EQD29 =. DOO & D04
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# 1DO0 & _MO004; _EQ30 = ! _MX029 & MR, % STATIN = B@di,’u;i?z?/g 6908
bt _dmx_1:76 TAG % 48 STAT N =

_MX005; _MC005 = DFF( _EQO31 $ GND, DSTRB, MR, VCC); _EQ031 = DO
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STRB % STROBE = _MC102; MC102 = DFF( _EgR32 $ VCC, !'CLOCK, _EQI33,

VCC); _EQD32 = _MD25 & _MX037 & _MX044 & _MO67 & _MO089 &
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_MC094 & _MC101 & _MC103 & _MCl06 &  MC109 & MCll4 &
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E 65 & MU66 &

, _ %
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MR % ala drv:102 wd_cntr:123 9 % 8A® = DFF( ~_EQn44 $ ~ M077,
CLOCK, _EQ045, VCC); EQ44 = _MO78 & _MO79 & _ MC126 & MC127 &
_MC128; EQ45 =! MI111 & MR, % ala_drv:102 wd_cntr: 123 :10 % _MXO76 =
DFF( _EQ046 $ _MO076, CLOCK '
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% ala drv:102 wd_cntr: 123 :16 % MO70. = DFF( _EQ58 $ _%g,[_,g,ocm

_EQ059,"

VCC); ~_EQU58 = _MO71 & _MO72 & _MD73 &
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=piM076-& ' _M077 & _M078 & MCO79 & _MC126 &
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ITLE OF THE I ION
APPARATUS FOR CONNECTING COMPUTER DEVICES

. COP!RIGHT NOTICE
A portion of the disclosure of this patent document

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
whatsoever.,

BACKGROUND OF THE INVENTION
1. Field of the Invention.

This invention relates to an apparatus for connectlng
computer devices and, more specifically, where the apparatus
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

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 assembllas 8 and 10, respectively,

interconnect one channel between the mainframe 2 and the first
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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_MC126 & MC127 & IVC128

50  _EQU63 = ! MCl11 & MR % ala drv:102 wd_cntr:123 :19 9%-MO066 =
DFF( _EQU64 $ _MC066, CLOCK, _EQU65, VCC); = _EQ64 = MD068 &
_MC069 & _MOO70 & _MOO71 & MXO72 & MO73 & _MCO74 &  MOO75
& _MO76 & _MXO77 & _MXO78 & MO79 & - _MC126° & _MC127 &
_MC128; EQ065 = ! MC11I1 & MR |

include a plurality of bus and tag lines. The bus lines are
used to transmit information including - data, I/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
desci‘iptiori of the bus and tag lines and their uses see
Publication GA22-6974-09 entitled International Business
Machines (IBM) System/360 and 5ystem/37p 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 coﬁpatible
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
be.’tﬁeen centers of adjacent ones of a first or external
plurality of rows and columns of terminals to a spacing 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 serpent contacts are
hermaphroditic or gender neutral as defined in Federal
Information Processing standards (FIPS) publication 60-2
‘published July 29, 198.‘-3':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
;dlsclosed in U.s. Patent 4,585,284. [
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% ala drv:102 wd_cntr: 123 :20 % MX065 = DFF( _EQ066 $ _MCO65,

CLOCK, _EQU67, VCC): _EQD66 = _MD66 & MIO68 & MO69 & _MD70 &
_MOO71 & _MOO72 & MCO73 & _MCO74 & _MCO75 & _MCO76 &  MCO77
& MXO78 & MOO79 & _MC126 &  MC127 & _MC128;  _EQD67 =

| MC111 & MR % ala_drv: 102 WD_SEND '% I\/[I)G? = DFF( _EQ068 $ VCC,

CLOCK, MR, _EQI69 | V & _M0O65, & M06
MO069 & MO70 & é"“"e‘é@‘qglﬁfﬂg 75"“@?3?/6073“&3‘:%65?4%20 gﬁ/cﬁ% &
_MO076 & he electr1dﬁ0077a§sewmlmks& G &doNCO&bt& _kbhRerg Mhad7 &
_MC128 & VW, £N Dl el 7 VO
“MO077 ng/ temﬁ%]?ez & Nooétgx%; w%fgﬁt?’% P é%lzsg%éﬁﬁ
i l\/[I)67 gpowmona‘l E@ggana tggogerpent 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 term:.nals in the
conventional bus and tag serpent connectors 22-29 are also
spaced 0.250 inches apart center to center and are soldered to

- 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 instructing 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 speéi'fically built with raised computer room
'flooring to run and store the cables 20 beneath the raised
flooring. This hides the cables, but makes relocéting the
computers 2 and peripherals 4,6 very difficult without cutting
and abandoning the initial cables 20. '

S OF 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
35 having a plurality of rows and columns of bus and tag inputs
and outputs, compr151ng°
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X002 = EXP(-! _MD67 & _MC111); % ala drv:102 :2 % MC125 = DFF(

MCO67 $
EXP( MO
MC124 =

_EQ72 =
"EQ073 $
'DO0 & DO9:

GND ~_MC102, _EQO70, VCC); _EQ70 = MR & _X003; _X003 .

78 & MOO79 & MC126 & MC127 & MC128 % ala drv:102 :3 %
DFF( "G\ND $ VCC, DSTRB, _EQ71, VCC); _EQ71 = MR & _X003;
% ata drv:102 :96 % _MC123 = DFF( GN@$ VCC, WLTN, _EQ72, VCC);

MR & X003; % rx cir_1:80 bt _dnx_1:73 :2 % MC048 DFF(
G\D, DSTRBR fna})ms aret Yag sulﬁ@sfssemblm&ums

H#

_EQU74 = ! _NCOZirét! diéitor® for ChdtingOwalndnEnd: Ard %

interface in the first device,

a first multi-line cable assembly having a flrst
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 inventlon is further directed to an apparatus for
use in connectlng 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 connectlng 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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MO064 = DFF( EQ75 $ G\D, DSTRB, _EQ76, VCC): EQD75

D0 & _MC064 ~ # !DO0 & DOCsB; _EQD76 =1!_MX027 & ! -~ M028; %
rx_cir_1:80 bt _dmk _1:75 :2 % MC063 = DFF(. _EQ77 $ GND, DSTRB
_EQ078, VCC): EQD77 = D0 & _MI063 # |DO0 & DO7; _EQO78
I MC027 & ! MX028; % rx_cir_1:80 bt _dnk 1'76 12 % MX062 =DFF(

_EQ79 $ G\D, DSTRB, _EQ080, VCC);

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

one or more fourth connector for coﬁnecting 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;

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

line drivers/receivers connected by some of the
paths to the terminator netwbrks; '

' integrated circuit means connected to the line
drivers/ receivers and 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 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
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 des:Lgn
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.pluraiity
of parallel multiplexed signals from the programmable'device
over conductive paths,_enqoding the signals, serializing the
signals, converting the signals to emitter coupled logic (ECL)

F\h} L: s*.m 'ii ‘”“LET
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EQQ79 = DOO & _MX062 # !DQ0 & DO6; EQD80 = ! _MX027 &

I M028; % rx_cir_1:80 bt _dnx _1:80 :2 % MX061 = DFF( _EQ81 $ GN\D
DSTRB, EQ82, VCC); _EQ81 = DQ0 & _MC061 # 1 DO0 & DQ2;
_EQ082 =!I MO027 & ! _M2028; % rx_cir_1:80 bt _dnx_1:82 :2 % MX060 =
DFF( _EQ083 $ G\D, DSTRB, _EQI84, =\&CG); _EQ083 = D0 & _MX060
# D00 & DOL; _EQD84 = ! MC027 & ! MX028; % rx cir_1:80 ds_det 1:47
2 % lvoogl.zevelss Bﬂw sidik ing/dde ccmma;ed sieds outc®r) ;a comrwdbive
_X004; AP( ! _MX003 & ! _MXO004 & ! _MXO032 ); _EQ086 = ! MC005 &
_MO008 & rx _cir_1:80 ds_det 1:47 :3 %

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 1latching parallel data through
parallel conductive paths to the programmable device.

RIE ESCRIPTION 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, a
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 éxpioded '
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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MODO31 = DFF( _MO003 $ GND,  M032, _EQS87, VCC): _EQS87 =

I _MCOO5 & _MCD08 & MR % rx cir_1:80 ds dnx _1:77 :2 % _MXO59 = DFF(
_EQ88 $ GND, DSTRB, _EQ89, VCC): _EQ88 = DX & _MX059

# 1 DQA0 & DOCb; _EQD89 =1 MX027 & ! MX028; % rx_cir_1:80 ds_dnmx_1:77
.26 % MO030 = DFF( ! MD31 $ GND, TDATA OUT, EQU90, VCC):  EQI90
= _M003 & MR %rXC|r180dsdm<1782%l\/m58 = DFF(
_EQ091 $ G\D, DSTREIgUTRE®3S 2 perspectivepiev of posegonfrsige of the 4

(')/Dm N[gcng%_onvezm%d'a PR 1té\/(§£l§.i?51nd%)reﬁdﬁcé‘d rinl: a‘iﬁbdiﬁizﬁ{EB%_]wﬂlﬁx 26
(I)\/[I)O 48 I\/Rthe pr(eseanve%tlon w1t§1 Cl{rs epr'l(g)dged from c}rie arrot(g)
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. '

. DESCRIPTION OF THE PREFERRED EMBODIMENT(S)
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
ﬁith, in order to provide power to, the sub-assemblies 102 and
.104.' ' ' ' '
Referring to F:Lgures 2 and 3, each one of the bus and
tag sub—assemblles 102,104 comprises a first connector 110,111,
a multl-llne electrical cable assembly 112 connected at a first
end to the first connector 110, 111, a converter adapter 114,115
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52 % rx_ cir _1:80 sl _dmx_1:93 :2 % MO57 = DFF( _EQ94 $ G\D,

DSTRB, _EQ95, VCO); _EQ94 = DX & _MXO057 # D00 & DO3;
EQD95 = | MX027 & ! _M028; % rx_cir_1:80 sl _dmx_1:93 :3 % _ MD016 =
DFF( _EQ)96 $ GND, DSTRB, MR - VCC): _EQ96 = DO & DO3

IDO0 & MX016; % rx_cir_1:80 sl _dnx_1=98 =20 % MO015 = DFF( G\D $

EQ97, VCC EQL97 = MC016 & MR, _
VCC’. SEkJ%g;necte to a segond end of the cable assembly 112 and a

second 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. :
Referrlng to Figure 4, each one of the first
connectors 110,111 is preferably an adapter which converts a’
first or external w1r1ng/term1nal connection scheme, grid or
geometry to a second or internal wiring/terminal scheme, grid
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




tx_cir_1: 13dpast sgron: Céntdb tdiceMEbt] of-teEhinalsMihld. $00CGhhché

"\EBRY genigind center of

_EQuL00,
_M044 &

: %rx _cir_1:80 :84 % _MC028 =DFF( G\D $ VCC, ! _ MC008,. _M026, VCC);
rx_cir_1:80 . 85 % _MX027 = DFF( GND $ VCC, !_MX005, _MX026, VCC);
rx_cir_1:80 :86 % _MX026 = DFF( _EQ98 $ G\D, CLOCK, VCC, VCC);

_EQ098 = !_I\/[I)27 & ! MX028; % tx cir_1:131 as_syn_1:95 :58 % _ MC112 =
DFF( _EQD99 $ ! MC112, ICLOCK NR VCC?)‘ _EQD99 = MC025 & _M2037
_MC044 & MCO67 & MC101 & MC103 &

_MC106 & SRe%ey ef 39@?52“& b 3. na&s in the columns and 04490 ginches

QL%
t)e((%(x)nlnalsE@ diyp) rené‘ row g‘l‘he'

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 1like. 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
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. 65863 from
E. I. du Pont de Nemours and Company, hereafter "Du Pont", with
offices at Wilmington, Delaware. Each adapter 110,111 further
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
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.
A jack screw assembly 146 can extend through the adaptér-
110,111 for use in securixig- 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 4,585,28_4 and are com_nerciaily available under part
nos. 69477-006 and 69477-005 from Du Pont. '
Referring to _Figurés‘ 3 and 7,

preferably, the

multiline cable assembly 112 comprises a generally flat and
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MC094 & MC101 & _MC103 & MC106 & _MC109 & _MCl14 & _MC116
& MC118 ); % tx cir_1:131 bt _nx_1:59 :4 % MC122 = DFF(
1OP_ OUT $ GND, __EQLO01, MR - VCC): . _EQI01 = CLOCK & ! MC112; %

tx _cir_1:131 bt _nx_1:59 :5 % MC121 = DFF( _MC122 $ G\D, _M111, MR
VCC ): % tx_cir_1:131 bt_nx_1:59 :39% f£6 HM118 = MELL( ! _M122 $
MC121 ); % tx cir_1:131 bt_nmx_1:59 :45 % M047 = DFF( _EQL02 $ GN\D,
_EQL03, MRflewdblp: eleetrdecai txaﬁemsslmoanneExe(ablexoazs& wi¥808a&

_ﬁg?’)é‘ ﬁ?[E%QZl):LtyE&( instflitda 8&:05&@9@02’5 tert it ed Byconnectons 145

- ~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, each 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. Each 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 two
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 prefetably
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 spéced 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 seéond 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
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53 X009 = EXP( ! _M033 & X006 ); _EQIO3 = CLOCX & ! _MC112; %
tx_cir_1:131 bt _mx_1:61 :4 % MX096 = DFF( !ADR OUT $ GN\D, _EQI04, MR
VCC );  _EQI04 = CLOCK & ! _MCI12; % tx_cir_1:131 bt_nx_1:61 :5 % _MOX095
= DFF( _M096 $ G\D, _MC111, MR VCC); %tx cir_1:131 bt _mx_1:61 :39
% MO094 = MCELL( ! _MO096 $ MX095 ); 9bilx=cir_1:131 bt_nx_-1:61 :45 %
MO046 = DFF( _EQI05 $ GND, _EQI06, MR, VCC); .

- adapters 116 and 117 as required in IBM Publication GA22-6974~-

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
the connector 12,14 in the first device 2 or second device &,
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
(dark) and 92644-001 (light) from Du Pont.

Figure 6 is a perspectivé 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
wall 510 and a fifth end will 512. The side walls are parallel
and spaced from one another and have internal longitudinal
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

- 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,
The housing 500 can be made of a conductive material (e.q.,
aluminum) or an insulative material (e.g., plastic). If the
housihg 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
‘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
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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_EQL05
EXP( !
X013

tx_cir_

VCC ) ;

= X010; X010 = EXP( X011 & X012 & X013 );. X011 =
_MO034 & X010 ); X012 = EXP( 'BUS OUT1 & MO033 & MC034 );

= EXP( ! _MC033 & X010 ); ~ _EQLO6 = CLOCK & ! _MC112; %

1:131 bt _nmx_1:62 14 % .M093 = DFF( !SEL_ OUT $ G\D, _EQL07, MR

= DFF( _MO093,$ GND, MC111, MR VCC); % tx cir_1:131 bt_nx_1:62 :39

_MO044
~Mo043
X014
)

_X016

M*L(the M@Btsr 1!@0157) to dhe; madhframes 2tomper iphersl % .

](.1%?& XO%E:S% ta RO L 9x appr x:unately 1 inch
(2.54 cent:.meters) by 4 inches (10.16 centnneters) 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 compohents 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 assemblyllos 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
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X017 = EXP( ! _MX033 & X014 ); _EQ09 = CLOCK & ! _MC112;. %
tx_cir_1:131 bt _nx_1:65 :4 % MX042 = DFF( !HOLD OUT $ GN\D, _EQL10,

MR, VCC); _EQI10 = CLOCK & ! _MC112; %tx cir_1:131 bt_nmx_1:65 :5 %
_MC110 = DFF( _M042 $ GND, _MC111, MR VCC); %tx_cir_1:131

bt nmx_1:65 :39 % MC109 = MCELL( ! M348 $ MC110 ); tx_cir_1:13i

bt _mx_1:65 :45 % MOX041 = DFF EQL11 $ GND, _EQI12, MR VCC):
EQL1l = kels positiye -ipkpinsigoipegatiwe20(RIN)XOPhotodetexaty and&XxpP(

f_MX034 & A@é@ifier aflelinly Ruffder BbE-OUhdnSer MFBRS 168¢0360th £x8R21
= BXM( !—Naﬁgwlgtt—%(gcl:ﬁa%a with offices in San Jose, California
[ .

Figure 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 td
terminator networks 204 comprising resistor circuits which
similarly terminate the lines. Resistor circuits commercially
available under part no. 6282470G from Beckman Co. with offices
in Fullerton, California; can be used fdr 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 vo;tage 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 powéréd up by a i:ower 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.

s e
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54 _EQL12 = CLOCK & ! MC112; 9% tx cir 1:131 bt nx_1:66 :4 % MCL08
= DFF(TIMRKO_OUT $ G\D, ~ EQL13, MR _ VCC):  EQL13 = CLOCK &

| MC112; % tx_cir_1:131 bt _nx_1:66 :5 % MC107 = DFF( _MC18 $ G\D,
_M111, MR, VCC); % tx_cir_1:131 bt_nx_1:66 -39 % MC106 = MCELL(
I MC108 $ MC107 ); % tx_ cir_1:131 bt-rb4 =66 :45 % MXO039. = DFF(

_EQL14 $ G\D, EQL15, M. VCC); EQL14 = _X022; X022 = EXP(
X023 & >@mq gonxgggef adapter 115 does not Ccontain & 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 lines (e.g., 10). The multiplexing and
demultiplexing means 210 also separates Bus signéls and Tag
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
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 multiplexing and demultiplexing
means 210 can be a programmed erasable programmable logic
device (EPLD), such as the EPLD commercially available under
part no. EPM5130-WC-1 from Altera Corp. with offlces 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
not propagate reserved lines or special-use lines, except the
J09 signal 1line, 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
of ’service out’ (’data out’). After the control unit
recognizes the rise of 'service out’ (’data out’), it drops
’service 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
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 rstatus in’ during initial
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X023 = EXP( !_M2034 & _X022 ); X024 - = EXP( ! BUS_QUTP & MC033 &

"MC034 ); X025 = EXP( | _MO033 & X022 ); . EQI15 = CLOCK & ! M112;
%tx_cir_1:131 ¢_nx_1:94 :4 .% _MC105 = DFF( !CMD_OUT $ GND, - _EQL16,
MR VCC): _EQI16 = CLOCK & ! MC112; %tx cir_1:131 ¢ _nx_1:94 :57 %
_MC101 = DFF( GND $ G\ND, _MC105, MR- 15EQI17 ); _EQI17 = _X026;

X026 = EXP( _MCL04 & ~ MCI11); % tx cir _1:131 c_mx_1:94.:79 %
“MC104 = Deléctimm ifos DASh agiOthe diErenttCsdmmand Eﬁgsl&eang_wahe‘a

. 0
SR et et Bkl o Sl i o )
7X030 ); an&el X@E? yecognized the fall of 'status
in.

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
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 demultiplexiné _'
means 210 can include a nonerasable programmable logic device
(PLD) or a custom design i:rog’rammable 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
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.

The integrated circuit means can include a transmltter
'section 213 and a recelver 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.
More specifically, ¢he 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 encod:mg is used to max:.mlze bit boundary
transitions to help balance the data pattern and aid in the
timing recovery on the receivi'né 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 se,rializer 212 can be

- z ¥ T
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X029 =

X027 )

% tx_cir
MR, VCC): EQ122= CLOCK & 16 M°112; % tx cir- 1131

MCD
comEraitedFel sypchrinosd Brincnetterrtecaives Lhtemiass (ThXD)

d_
d

MC103 =

EQL22,
mx_1: 85
_EQL23 =
_nx_1:85

EXP( !BUS OUT5 & ° MO033 & _MX034 ): X030 = EXP( ! MX033 &

_EQI20 = CLOCK & ! MC112; % tx cir_1:131 c_nx_1:94 :89 %
DFF( _MC031 $ GND, ! _MC105, MR, _EQL21 ); _EQ121 = _X026;
1:131 d_nx_1:85 RELEASE % _MC092 = DFF( ! DATA_QUT $ G\D,

. omervalay aﬂ@%&hﬂl@ﬂﬁﬁﬁéﬁ pAPLt nd.OQM-7968 £Y6R RAdvanced
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 emitter 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 liné 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 -preémplifier, 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
cqmpatible. 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. NE5224
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 contlnuously deserlallzes, decodes and latches
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55 9% tx_cir_1:131 d_nx_:851:86 % _MX035 = DFF( _EQL24 $ G\D, _EQ125,

MR, VCC) ; EQL24~  X032: X032 EXP( X033 & X034 & X035 );
X033 = EXP( ! _MX034 & X032 ); X034 = EXP( !BUS OUT4 & MX033 &
“MC034 ) ; _X035 = EXP( | _M033 & .XQ32.); _EQL25 = CLOCK &

I MC112; % tx cir_1:131 ds mx 1:89 SEND % MX025 = DFF( _EQL26 $
M2025, CLp&¥alléR datfQ@Rroigh th&QA@6bit %%_ﬂﬂeﬁ U Ao ibTe & +HeOBPLE

=NEQ§? ? N2%¥§4 &Tm£§§g§3r1alizer 218 can ge part nov %96; co%£§§c1a1I;036
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 21b, 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
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-
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
opt1ca1 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

" 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
1162, 117A connected to the tag interfaces 14.

- +Figure 11 illustrates an apparatus 100B similar to the
apparatus 100 illustrated in Figﬁre 2, except the functions
performed by the converter adapters 114 and 115 in Figﬁre 2 are
now performed by converter adapters 114B, 114B‘/, 115B and 115B’
which are connected directly to the connectors 110B, 116B, 111B
and 117B,' respectively. One of the cable assemblies 112 _
interconnects adapters 114B and 114B/. Another one of the cable
assemblies 112 interconnécts”adapters 115B and 115B’. Each
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% tx_cir_1:131 ds_nx_1:89 :105 % MC024 = DFF( _EQL28 $ GN\D, CLOCK,

EQL29, VCC); _EQI28 = CMD OUT & DATAOUT & MX020 & SEROUT; _EQL29
= CVMD OUT & DATA OUT & _MC020 & SER OUT; % tx_cir_1:131 ds_nx_1:89
:106 % M023 = DFF( _M024 $ G\D, CLOCK, _EQI30, VCC); ~ _EQI30 =
CVMD OUT & DATA OUT & _MC020 & SER OUf;18% tx cir_1:13 ds_.nx_1:89 :116
% MO034 = DEF( GND $ G\ND, ! SER OUT, VCC, EQI31 ); _EQ131 = _MC031
& T _NC117; DPoir (Qfjthe. conyerfer  gdapters of14Bp3BiBL FaR] '$1(§ﬂj

| DATA_OUT, 1ﬁG@ude_EQL'3 hted cmﬁitme%%@@%mﬁ r MO e oﬁ’eg?i
UL M W el e
s 1 88 REhERSEur% 9, but with parts located in two housings rather than
one. In the embodiment depicted in Figure 11, the 1ntegrated
circuit means in converter adapters 1143,1143’ 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
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
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 114B and 114B’ in
. Figure 11. Similarly, the result achieved by converter adapter
115 in Figure 2 is achieved by converter adapters 115B and
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,111¢C,117¢C conneéted. to the interfaces
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 Figure 9, but with parts
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
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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_MC117 = DFF( ISER OUT $ GAD, _EQI35, MR VOC); _EQI35 = CLOK &
T MC112; %tx cir 1:13 s nx 1:88 :57 % M116 = DFF( G\ND $ GAD,

_Mc117, MR, _EQL36 ) EQL36 = X037; X037 = EXP( _MC111 &
MC115 );. % tx cir_1:131 s _nmx_1:88 :58 % MC115 = DFF( _EQL37 $ VCC,
CLOCK, MR, VCC); EQ137 = M114 & 18\c116; % tx C|r 1 131

)

et 2 oo i el Dot ard g S i

G\D, _NCllﬁuallvﬂ,ineJ@b],e ‘assemblies 106 to the second computer device 4
and (2) deserializi-ng and then demultiplexing serial bus and
tag information received through other lines of the dual line
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 Figure 12. Similarly, the
result achieved by converter adapter 115 in Figure 2 is
‘achieved by converter adapters 115C and 115C’ in Figure 12.

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

The apparatus 100,100A,100B,100C of the present
1nvention can also interconnect .daisy-chained peripheral
control units on one mainframe multiplexer channel.

The apparatus of the present invention provides up to
4.5 million bytes per second of data throughput between the
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
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,
except potentially for cooling purposes. There is no
electromagnetic or radio frequency interference with signals
‘transmitted through fiber optic cables. There is greater data
integrity and sesurity since fiber optic cables are not easily
tapped or monitored. Finally, the transmission distance is
greater - up to 6600 feet versus 400 feet for conventional bus
and tag cables. Those skilied in the art, having the benefit of

the teachings of the pi'esen_t invention as hereina’bove set
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56 % tx cir_1:131 s nx_1:88 :84 % MX014 = DFF( _EQL39 $ G\D, . EQL40,
MR, VCC ); _EQL39 = X038; X038 = EXP( _X039 & X040 & X041 );
X039 = EXP( ! M034 & X038 ); X040 = EXP( ! _BUS QUT3 & _M2033 & -
_MC034 ) ; X041 = EXP( ! _MC033 & _XO§823;_ _EQ140 = CLOCK & ! MC112;
% tx_cir_1:13 sup_nmx 1:100 :4 % MO091 ““= DFF( !'SUPR QUT $ GN\D,

_EQL41, NRforYﬁQ )can _é¥¥éét-ﬁﬂél?Su% LaNEi%%cations 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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% tx cir_ 19131 sup_nx_1: 100 15 % _MC090° = DFF( MCO91 $ GND, - _MC111,

MR, VCC): 9%tx cir_1:131 sup_nmx_1:100 : 39 % NO0B9 = MCELL( _EQL42 $
VCC ):  _EQL42 = | _NO090 & _MO09I & ! _MGR92 & T_MC117 # _MO090 &
| _MO091 & | _MD92 & ! MCL17; % tx gbggﬁni 1asup_mx_1:100 :45 % _MD13
= DFF( = _EQI43 $ GND, _EQl44, MR EQI43 = X042 X042 =

EXP(  _X04g) ect%ﬁmaﬁ@éﬁ £i maxﬁ%ﬁk m.inS J.hﬂ\@@‘émfnl_i@éZ t
_X044 = éﬂ ggm _ﬁmé A = EXP( ! II\?CI)SS &
_ X042 ); V zaﬁl_ é 112; Shareable Expanders that are
Duplicated in Mil tiple LABs . (none) % Copyrighted April 6, 1992 by -

Fi ber Com ##%%* Project compiled without errors '

Title: LOCAL MINI-EXTENDER
Company : Fibercom, Inc.
Designer: Richard LaBarbera
Rev: A

Date: 3:35p 5-28-1992-

%% DEVICE SUMMARY %%
Chip/ - Input Output Bidir  Shareable

POF Device Pins Pins Pins MCs EXPs % Utzllzed
MINI EPM5130WC-1 36 - 35 4] 122 45 95 %

#% PIN/MC/CHIP ASSIGNMENTS *#*

Actual

User Assignments
Assignments (if different) Node Name
MINIEsS _ ACKNLDGE
MINI@99 ACTIVITY
MINI@?7 ADR_IN
MINI@21 ADR_OUT
MINI@40 - BUS_INP
MINI@S0 BUS_INO
MINI@49 - BUS_IN1
MINI@4s BUS_IN2
MINI@47 BUS_IN3
MINI@46 BUS_IN4
MINI@45 BUS_INS
MINIR@42 BUS_IN6
MINI@41 BUS_IN7
MINI@29 BUS_OUTP
MINI@39 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_OUTé
MINI@30 BUS_OUT7
MINI@S1 CLOCK
MINI@1S ' CMD_OUT
MINI@84 Co0
MINIES3 Col
MINI@3 DATA_IN
MINI@1ll DATA_OUT
MINIEl DISC_IN
MINI@97 DIV_A B
MINI@73 DIO
MINI@74 DIl
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-57- : " APPENDI X B Project Information
f:\max2work\mni\mni remmni -remrpt MAX+plus 11 Conpiler Report File
Version 2.11 04/06/92 ***** Project conpiled without errors Title: REMOTE
M NI - EXTENDER Conpany: Fi ber Com |nc.-B8si'gner: Richard LaBarbera Rev: A

MINI@75 _ DIZ2
MINI@76 _ DI3
MINI@77. ' DI4
MINI@78 = DI5
MINI@79 ' - DIé
MINI@sO0 DI7
MINI@s1 . _ _ DIS
MINI@s2 . L DI9
MINIQS4 . _ DOO
MINI@SS Dol
MINI@56 : D02
MINI@57 . Do3
MINI@SS DO4
MINI@s9 . DOS
MINI@60 : ' DO6
MINI@61 DO7
MINI@64 Do8
MINI@65 _ DO9
MINI@28 : DRV_OE
MINI@70 - . DSTRB
MINI@100 : ' FAULT
MINIR10 ' - HOLD_OUT
MINI@52 ' LoS
MINI@98 - MR _
MINI@23 MRKO_IN
MINI@22 ~ MRKO_OUT
MINIES OP_IN :
MINI@O o OP_OUT

- MINIE@2 REQ_IN
MINI@27 RLY_DRV
MINI@6 SEL_IN
MINI@17 SEL_OUT
MINI@4 SER_IN
MINI@14 SER_OUT
MINI@S STAT_IN
MINIQS6 STROBE
MINI@20 - : - SUPR_OUT
MINI@72 VLTN

MINI@96 _ - WD_EN




Date: 4:24p 5-29-1992 ** DEVI CE SUMMARY ** ' Chi p/ | nput

Qutput Bidir
EXPs % Uilize MNI
92 % **

Assi gnnments Assi gnment s
ACKNLDGE MMNIFEXIE HIERARCHY #*#%

PI N NC/ CHI P ASSI GNMVENTS  * *
(if different

ADR IN M N @

BUS I NP M
BUS_ I NI M
"BUS_IN3 M

NMxcRAr_1:80
MixREir_1:80

ir 1:80
rx_cir_1:80
rx_cir_1:80

rx cir 1:80
rx cir 1:80
rx cir 1:80
rx cir 1:80
rx cir 1:80

rx cir 1:80

tx cir 1:131
tx cir 1:131
tx cir 1:131
tx cir 1:131
tx cir 1:131
tx_cir_1:131
tx cir 1:131
tx cir 1:131
tx cir 1:131
tx cir 1:131
tx cir 1:131
tx cir 1:131
tx cir 1:131
tx cir 1:131
tx cir 1:131
tx cir 1:131
tx cir 1:131
tx cir 1:131
1Ex_cir 1:131
tx cir 1:131
tx_cir_1:131

ala drv:102!

alaZhrv:lOZ!wd_cntr:123}

Shar eabl e POF Devi ce
EPMB130WC-1 39 . 35 "0 118 44

323-

ds det 1:47
sl dmx 1:93
s dmx 1:77
ds dmx 1:78
bt dmx 1:80
bt dmx 1:82
bt dmx 1:76
bt dmx 1:75
bt dmx 1:74
bt dmx 1:73

bt_mx 1:59
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Pi ns Pins Pins  MCs

Act ual User
Node Name M NI @5
ACTIVITY M N @O0

ADR_QUT M NI @9

BUS INO M NI @6
BUS_IN2 M Nl @4
BUS_| N4

t

fclatch:51}
!fclatch:Sl}
fclatch:96}

‘fclatch: 92|
fclatch: 93!

fclatch:51}
fclatch:51}
fdlatch;Sl{
fclatch:51/
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M NI @2 - - BUS IIN5 M NI @1

BUS IN6 M Nl @0 BUS IN7 M Nl @O0
BUS_OUTP M NI @0 | | . BUS_QUTO M Nl @9
BUS_OUT1 M Nl @8 54, BUS_QUT2 M NL@H7
BUS OUT3 M Nl @6 © "4%BUS_OUT4 M NL@5
BUS_OUTS M NI @2 S BUS_OUT6 M Nl @1

glg/g:%? MMN:M@@ZILGQL: for devices 'MINI' compiled '&%%ﬁwﬁ.ﬁ?‘g@
COL M NI @®5pevice: E7MS130WC-1 DASD M- NIl @ 1

DATA | N M NeggBeity: OfFF ' DATA OUT
A : R R R R K A
c D E EECEE c
T T s S 8§ 8 S s K
rF I v W E EEEE TN
A Y _ DR R RR R R L :
u z A _VVVVYVYVY GG O0ODGCCDD
L T M _ EECCTEETETENNDBGU GOTITI
T Y RBNDCCDDODDDDDTETEUOT1 2 8
J 100°33 38 97 96 35 94 93 92 31 90 89 83 87 86 85 84 83 82 81 I
pIsc_In | 1 80 | pI7
REQ_IN | 2 79 | DI§
BATA_IN | 3 78 | DIS
SER_IN | 4 77 | DI4
STAT_IN | § 76 | DI3
SEL_IN | 6 78 | pr2
ADR_IN | 7 74 | DIL
oe_in |18 73 | pro
og ouT | § 72 | vLTH
HoLD_ouT | 10 71 | G¥D
DATA_OUT | 11 70 | DSTRB
GHD 112 69 | vce
Giro- - 113 €3 | vece
SZR_OUT | 14 §7 | Guo
cMpD_ouT | 1S _ 66 | GuD
GND 116 EPMS130WC-1 65 | po9
szn_our |17 _ 64 | DO
vce |18 . - €3 | GNO
vee 119 : : 62 | GND
SUPR_OUT | 20 : ' 61 | po7
ADR_OUT | 21 o : _ 60 | DO§
MRKO_OUT | 22 $3 | DoOS
MRKO_I¥ |23 ' _ : 58 | Do4
"RESERVED | 24 _ : : $7 | Do3
RESZAVED | 25 . . g 56 | po2
"RESEAVED | 2§ _ 5s | poi
RLY_DRV | 27 : ‘ %4 | DOQ
DRV_OE | 28 $3 | RESZAVED
BUS_ouTtP | 29 . $2 | Los
BUS_oUT? | 30 : : $1 | cnocxK
I 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 43 43 50 |
B 3 8 B B A GG B B B B Y VY B B B B 3 B
U U U YU U NN UUVUUUVUCCUU U UUTU
S 3 $ $ §$ S DD S S 8§ 5 ¢CcCC s s s s 5.8
© 060000 T T 1 I T TITTI
Y U U uUuwveuw U N NN N N N ¥ NN
T T TTTT T P 7T 6 S 4 3 21 0
§ 5 4 3 2 1° 0 - : .

P e - el tarviretorr
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-58- MLNL@4

_ DAT INDMN @® .
DISCIN MN @7 DVAB MN @4
D1 MN @5 D2 MN @6
DI3 MN @7 DI 4281 NI @8
D5 MN @9 D6 MN @0
[D)llg M N @]* RESOURCE USAGE %% D 8 M NI @2
_ ' Shareable External
Logic Array Block Macrocells I/o Pins Expanders Interconnect
A: MCl - MC16 12/16(75%) 8/8(100%) 8/32(25%) 14/24(58%)
B:.  MC17 - MC32 14/16(87%) 5/8(62%) 2/32(6%) 9/24(37%)
C:  MC33 - MC48 16/16(100%) 8/8(100%) 29/32(90%) 18/24(75%)
D: MC49 - MC64 16/16(100%) 8/8(100%) 0/32( 0%) 7/24(29%)
E:  MC65 - MC80 ~16/16(100%) 7/8(87%) 1/32( 3%) 8/24(33%)
F: MC81 - MC96 16/16(100%) 8/8(100%) 0/32( 0%) 14/24(58%)
G: MC97 - MC112 16/16(100%) 6/8(75%) 3/32( 9%) 17/24(70%)
H: MC113 - MCl28 16/16(100%) 5/8(62%) 2/32( 6%) 10/24(41%)
Total dedicated input pins used: 16/ 20 ( 80%)
Total I/0 pins used: 55/ 64 ( 85%)
Total macrocells used: 122/128 ( 95%)
Total shareable expanders used: 45/256 ( 17%)
Total input pins required: 36
Total output pins required: 35
Total bidirectional pins required: o
Total macrocells required: 122
Total shareable expanders in database: 45
0/128 ( 0%)

Synthesized macrocells:




M NI @8 IR DOO0 M NI @5 ' . D01

M N
MINI @6 D02 MN @5 - Dol
M N @8 | - . D02 M w %9 - | DB
M NI @O | _ DO5 M NFEB1 | D07
M N @010 M Nl @2 | HOLD OUR M NI @4
D08 M NI D09 M NI @5 -
DRV CE M Ii@gums o DSTR 0 |
FAULT M N @ HOLD Pan-TIn
LOS M N @%' MCell IAB Primitive YR M Md@a] shared INP FBK Name
MROO N M N & (101) (G) INPUT MRKOQUT MN @lg 0 ACKNLDGE
OP_IN M NI @1 - - INpUT OP_OUTQMN @@ o 0 ADR OUT
REQ IN 29 (23) (B) INPUT o o0 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 0 O 0 BUS_OUT2
34 (36) (Q) INPUT 0 0 O 0 BUS_OUT3
33 (35) (©) INPUT 0 0 ©0 0 BUS_OUT4
32 (34) (C) INPUT 0 0 © 0 BUS_OUTS
31 (33) (¢) INPUT 0 0 0 O BUS_OUTS
30 (24) (B) INPUT 0 0 O 0 BUS_OUT7
51 (65) (E) INPUT 0 o - 0 0 ' CLOCK
15 - - INPUT 0 0 0 0 CMD_OUT -
1 - - INPUT 0 0 0 O DATA_OUT
97 (117) (H) INPUT 0 0 0 0 DIV AB
54 (68) (E) INPUT 0 0 0 0 DOO
55 (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 DoO3
58 (72) (E) INPUT 0 o .o 0 DO4
59 - - INPUT 0 0 0. 0 Dos
60 - - INPUT 0 o o 0 -DO6
61 - - INPUT 0 0 0 0 DO7
64 - - INPUT 0 0 0 o DoSs
65 - - INPUT 0 0 0 0 DO9
70 - - INPUT 0 0 0 0 DSTRB"
10 - - INPUT 0 o o0 0 HOLD_OUT
52 (66) (E) INPUT 0 0 0 0 LOS
98 (118) (H) INPUT 0 0 0 0 MR
22 0 = = INPUT 0 0. 0 0 MRKO _OUT
9 - - INPUT 0 0 0 0 OP_OUT
17 - - INPUT 0 o 0 0 SEL_ouUT
14 - - INPUT 0 0 0 0 SER_OUT
20 - - . INPUT 0 0 O 0 SUPR_OUT
72 - - INPUT 0 0 0 0 VLTN
96 (116) (H) INPUT 0 0 0 0 WD_EN




M N @7

SEL IN M N @
SER_ IN M NI @5
SER_OUT M NI @5
STROBE M NI @

VLTN M NI @6 surpurs #s

Pin MCell IAB Primitive

99 119 H  OUTPUT
7 7 A DFF
40 40 c DFF
50 56 D DFF
49 55 D DFF
48 54 D DFF
47 53 D DFF
46 52 D DFF
45 51 D DFF
42 50 D DFF
41 49 D DFF
84 100 ¢ OUTPUT
.83 99 G OUTEUT
3 3 A DFF
1 1 A DFF
73 81 F DFF
74 82 F OUTPUT
75 83 F OUTPUT
76 84 F OUTPUT
77 85 F OUTPUT
78 86 F OUTPUT
79 87 F . OUTPUT
80 88 F  OUTPUT
81 97 G OUTPUT
82 98 G OUTPUT
28 22 B OUTPUT
100 120 H OUTPUT
23 17 B 'DFF
8 8 A DFF
2 2 A  DFF
27 21 B OUTPUT
6 6 A MCELL
4 4 A DFF
5 5 A DFF
86 102 G DFF

RLYDRV M NI @7

SELOUT M NI @4
SER IN.D M NI @
2ETAT_IN M'NI @6
" SUPR OUT M NI @2
WD_EN

Shareable

Expanders Fan-In
Total Shared INP FBK  Name

(o] 0 0 2 ACTIVITY
ADR _IN
BUS INP
BUS INO
BUS IN1
BUS_IN2
BUS_IN3
BUS IN4
BUS INS
BUS_IN6
BUS IN7
(ole]s]
COl
DATA_IN
DISC_IN
DIO
DIl
-DI2
DI3
DI4
DIS
DIé6
DI7
DI8
DIS '
DRV_OE
FAULT
MRKO_IN
OP_IN
REQ_IN
RLY_ DRV
SEL_IN
SER_IN
STAT_IN
STROBE

HFOOOOOOCO000O000O0O0OO0ODOLEOOOCOO0OO0O0Oo
0CP00CP009000000000000C00OO0OCO0000OO00Do
NP RO AR PHNROO000000O0ONPRRREPRRPRRERERRP A
(= .

WORNOCOOPHOUWWUWLWWWWWROFOOWLWWUWLWWWWWG
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-59- ** FILE HI ERARCHY ** rx cirt_r:82 rx C|r :82 ds_det r:60 rx cir_r:82
d dnmx_.r: 102 rx_cir r.82 s _dnx_r: 101 rx_cir_ 82 ad dnx _r:99 rx_cir _r:82
c_dnx_r:96 rx_cir_ 82 op_dnx_r:83 rx_cir 82 bt _dnx_r: 90 r X e T ‘Y*,h;Aﬂ
bt_dnx_r:89_rx_cir 82 bt _dnx_r: 91 r X c?F r: 82 bt_dnx_r: 85 td c‘rhr“iﬁg‘ Bl
tx_cir_r:109 as syn r:93 tx_cir_r:109 bus_ |n _0:100 tx_cir 1Q9 freq_mx_r: 99
tx_cir qa ) fclatch 43 tx_cir_r:109 ds _dn_r: 91 tx ciroen J Q,ﬁW6
ds_mx_r: 9%gt§h§g? fﬁggﬁs _MX g g?Eﬁclatch 86 1 0
e Rt
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 |ala_drv:102|wd_cntr:123|:4
- 80 E  DFF 0 0 2 18 |Jala_drv:102|wd_cntr:123}:5 -
- 126 H DFF 0 0 2 3 J|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 BE DFF 0 0 2 6 |ala_drv:102|wd _cntr:123|:9
- 76 E DFF 0 0 2 7 |ala_drv:102|wd_cntr:123]:10
- 75 E DFF 0 0 2 8 |ala_drv:102|wd_entr:123|:11
- 74 E DFF 0 0 2 9 |ala_drv:102{wd cntr:123|:12
- 73 E DFF o -0 2 10 |ala_drv:102|wd_cntr:123]:13
(58) 72 E DFF 0 -0 2 11 |ala_drv:102{wd _cntr:123|:14
(57) 71 E DFF 0 0 2 12 Jala_drv:102{wd_cntr:123|:15
(56) 70 E DFF c 0 2 13 |ala_drv:102|wd_cntr:123}:16
(55) 69 E  DFF 0 0 2 14 jala_drv:102|wd _entr:123(:17
(54) 68 E DFF 0 0 2 15 Jala_drv:102|jwd_cntr:123|:18
(52) 66 E DFF 0 0 2 16 |ala_drv:102|wd_cntr:123}:19
(51) 65 E DFF 0 0 2 17 }ala_drv:102]|wd_cntr:123|:20
(53) 67 E DFF 1 0 4 19 |ala_drv:102|WD_SEND
- 125 H DFF 1 1 - 1 7 Jala_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 jrx_cir_1:80|bt_dmx_1:73]:2
- 64 D DFF 0 0 3 2 |rx 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_eir_1:80|bt_dmx 1:76|:2
- 61 D DFF 0 0 3 2 |rx_ 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_l1:47|:2
- 31 B DFF -0 0 1 4 |rx_cir_1:80|ds_det_l:47{:3
- 59 D DFF 0 0 3 2 |rx_cir_1:80|ds_dmx 1:77][: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 cir_1:80|sl_dmx 1:93]:2
- 16 A DFF 0 0 4 0 |rx cir 1:80|sl_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 |rx_cir_1:80}:86
- 112 ¢ DFF .0 0 -2 13 |tx_cir_l: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 jtx_ecir_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 |tx_cir_ 1:131|bt_mx 1:59|:39
- 47 C DFF 4 0 3 3 |tx_ecir_1:131|bt_mx_1:59]:45
- 96 F DFF 0 0 3 1 |tx_cir_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_1l:131|bt mx 1:61}:39
- 46 C DFF 4 0 '3 3 |tx_ecir_1:131|bt_mx 1:61]:45
- 93 F DFF 0 0 3 1 |tx_cir_1:131|bt_mx_l1:62]:4
- 45 C DFF 0 0 1 2 |[tx_ecir_1:131|bt mx_1:62]:5
- 44 C SOFT o 0 0 2 |tx_cir_1:131}bt mx 1:62}:39



tx_cir

bt mx_r:
tx cir_r

bt nx r:

_r>109 ds_nx_r:

8l tx_cir_r

109 bt _nx_r:

78 fclatch:43 tx cir

fclatch 43 tx cir

tx_cir

al a_ drv 83 wd gg

109 bf3 m<°r 7@fo cir f* 1099 bt
C1o3D

¢ DFF
- 109 G  SOFT
- 41 C  DFF
- 108 G  DFF
- 107 G  DFF
- 106 G  SOFT
(39) 39 C  DFF
- 105 G  DFF
(85) 101 G  DFF
(90) 104 G  DFF
(36) 38 C . DFF
(89) 103 G  DFF
- 92 F DFF
(35) 37 C  DFF
(34) 36 C  DFF
(33) 35 C  DFF
- 25 B DFF
(30) 26 B  DFF
(29) 23 B  DFF
(32) 34 C DFF
(31) 33 C  DFF
(26) 20 B  DFF
(97) 117 H  DFF
(96) 116 H  DFF
(95) 115 H  DFF
(92) 114 H  DFF
(91) 113 H  DFF
14 A  DFF
- 91 F  DFF
- 9 F  DFF
- 8 F  SOFT
- 13 A DFF

109 bt nx r:

98 tx cir_r:
2109 bt nx r:
80 fclatch 43 tx_cir_r:
: 109 bt_nxg?:?? tx_cir

FOOO#OHOHOOOOOOH#OHpoOHOkOOO#OOO

109 ds _nx_r:

98 fclatch 86 tx C|r

81 fclatch S43 tx cir

76 tx cir

o000 ocoror 0000000000 OoHR0000O0OO00OO
uac>hﬂuauaharlhrr‘°’h:rahﬂa~s~unuah>ha°'hauah:rau:u:c>rau:uac>r~u»

WPNHU)N#NWHNNNNHPWHMHFWNUHWNNHU)NN

109 bt_nx_r:
_r:109 bt mx_r:

109 bt nx

ni r3751$tFaEEhlay

[tx_cir_

ltx_cir 1:
jtx_cir 1:
jtx_cir_ 1:
jex_cir 1:
|tx_cir_1:
|tx_cir_1:
jtx_cir_1:
jtx_cir_1:
jtx_cir 1:
jtx_cir_1:
jtx_ cin 1:
[tx_ecir_1:
|tx_eir_1

[ tx_ cir 1:
Jtx_cir_ " 1:
|ex cir 1:
jtx cir 1:
jex_cir_ " 1:
jex_cir_ "1:
jex. cir 1:
ltx_cir_l
Jex_ecir_1:
jex_cir_1:
jtx_cir_1:
|tx_cir "1:
|tx_cir_1:
jex_cir_1:
|tx_cir_1:
|tx_cir_1l:
|tx_cir_1:

|tx_cir_1l:
|tx_cir 1:

109 bt _nx_r:
78 tx_cir_r
77
76 fclatch: 43
Bl g2 s

65| 5
65]:39
65]:45
66| :4

1:131 :
131|bt mx_ 1:
131|bt_mx "1:
131jbt_mx_ 1:
1311bt_mx_ 1:
131]bt_mx_ 1:
131|bt_mx 1:66| 39
131|bt_mx_1:66]:45
131|c_mx_1:94]:4

131)c_mx_ 1: 94]:57
131)ec_mx_ - 1: 94]:79
131)c_mx_| - 1:94]:86
131|c mx_ 1 94}:89
11314
131]d_;
131}d_;
131}
131]

:85]:79
:85]:86

aaaaai&&

H

131|s_mx |

131js_mx _1:
131|s_mx_ 1:
131|s_mx_1: 88|
131|s_mx_1:88]:
131fs_mx_1:88]:84
131|sup_mx 1:100}:
131jsup_mx_1:100}:
131|sup_mx 1:100]:
131{sup_mx_1:100}:

r: 109
80 -
: 109

66]:5

:85|RELEASE
:85| SEND

_1:89SEND

Aracatie s o BUB Y T




-60-
EPHS130WC- 1

oTnOxo

jtx cir 1:131}ds_mx_1:89]):116

Devi ce:

**x** |ogic for device "MN" conpiled wthout errors
Security: OFF - A ' R R R
A ' cC D E E E E.
= T | 38 S S S S0 N ——
VAR " E EE E T N g il T R HEET
. ﬁ&ﬂ@CEﬁ. I§TERCONNEGT18NS l** . _
Logic Array Block 'A’: ‘25 JUL 1998
MMMMMMMMMMMNM
cccccccccccc
731821164511
11116511143
MCELL | | | { 1 1111111 |ABCDETFGH | Name
MC7 ->@ - = = = = = = = = = = | @ -« - - - - - | ADR_IN
MC3 > = @ = = = = = = = = = = | @% - - - - - . | DATA_IN
MCL <> = <= @ = = = = = = = = = | @ - = = = = .= = | DISC_IN
MC8 -> - « = @ =« « =« « =« = <« - |]@* - - - - - - | OP_IN
MC2 > « = = =@ = = = = = = = | @ - - - - - - - | REQ_IN
MC1l6-> - - « - - @@@----l@ ------- ||rxcir180[sldmx193|3
MC15-> - - - -1 @ - .- I
]rxcirlBOlsldmx193| 20
MC6 > = = = = = = = = = - - - J@----- - - | SEL_IN
MC4 -> = = = = = - - - @---]@*%------ | SER_IN
MCS => =« = = = = = = = - @--|@%-.- - - - * | STAT_IN
MCl4=> = = = = = = =« o o = & | @----%- - | |txecir 1:131|s ux 1:88]:84
MCl13-> - - - - - = - - |1 @ - - - - - =
jtx_cir_1: 131|sup mx_ 1 100} : 45
Pin
21T > === e e e aeoo @ - - ! ADR_OUT
34 => === -----= * =l k- - - - - BUS_OUT3
31 => == - .- -- - I BUS_OUT6
51 > - e e e = w - - - * * d k K = % h h * CLOCK
15 => = = = = = = = - - - - - -@----2-! cMp_oUT
1l => = = = = = = = = = - = = -@@~-~-@ - - | DATA_OUT
54 . => k k k k kR *k = = X ¥ = = | % k k * = = = = | DOO
55 <> = = =% = = = = = = - = ¥ = - % - - - - | DO1
56 D> % = = = = = = = = - - - * = = % = = = = | DO2
57 => = = = = = A - - - - # = = % = = = = | DO3
58 > = = = = = = = - * = = = | * = =% ===~ DO4
59 =>-@-=-====-=---1lg@g~--@----1p0s5
60 => === m-- == e --,/@--@~=-~-- D06
6l > =~ -=cw=-=- @ --@-~---1 D07
64 > --@-=-====-=--= € --@---- Do8
65 => == =-===c=---- -g@e-~---- D09
70 ->g@geeeee--@ge--,0eee~-~--@ DSTRB
10 => = = = = = = = = = = = = --@-=-=-=-- HOLD_OUT
98 => %k k k k k Kk Kk = k k k k | Kk * *k - k *k * * | MR
22 > e e e e mece e en] e----- @ - | MRKO_OUT
9 > = . e e e e e ... m-.- - @ | opP_ouUT
17 => = = = = = = g - - - - - @ -~-~--@- - SEL OUT
14 => = = e c e e === = = - -@@-~~-~-@ | SER_OUT
20 => = = = = = = - - = - ==} eeea @ - - | SUPR_OUT
72 o> = mmm e mc e m e e e =] ee e @ | VLTN -
MC30 => = * = = = = = = = = = = | * @ - - - - -
{rx_cir_1:80|ds_dmx _1:77}:26
MC29 => = = = = = = = = % « = = | » @g - - - - - |
jrx_cir _1:80|ds_dmx_1:78):26
MC1I2-> = = = = = = = = = = % * | % < = - % @ * |
ltx_cir 1:131)as_syn_1:95}:58
MC33 =5 = = = = = = = = = = % % | * - @ - - - - |



/ 100 99 98

89):117

ds mx 1

o

I
L

6
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VCC |
ADR |
D07
60
59
58

|
|

57 | D03 SERILW ArraysBlock 'B': |

56 | D2 RESERVED | 26 .

55|_D01R|_YDRV| MMMMMMMMMMMMNM

54 | DRV._OE gccececececececcecceccece

53 | RESERVED BUS_ ﬁ293g§§§§§§_ gg

52 | }_,E'7|| AROARBANESN B E q !

51 | ocaljJ 2as - P | 8113p_ 83131 85136 87138 B9Bsf R1E4E G3Hsh Jamge 47

48 49 5 g---.B.B.B.BB._B.G.G_BBB. YVYBBBBB 5.1

uuuu %th;LLU.U_U_C_c_U_U_U_U_U.U__._l_'@'_SSSSSS 8zv S

SCCSSHcSS- - -ge -4 L Lo 7o g.QQd o~

O O O Or®cixr 1:80/ds_det ﬁ'ﬂ"}:ﬁ' N N N N U U U U

U U U WeRE-> = = = — 58 4 302-1- - - - @ | 0-TgTal = = = *« TTIT

TTT ,rxc1r180'dsdet147'3P7 6 S 43 2 10
MC30-> = - = < - - - - e - R
lrx_cir 1:80)ds_dmx 1:77):26
MC2§-> = = = = = = = = = = - - == %@ - - ===
{rx_cir_1:80)ds_dmx_1:78!:26 .
MC28=> = = = = = = = - = ¢ - - - -} -8 * * - - - - |
lrx_cir_1:80}:84
MC27=> = = = = = = == = @ = = = = | = @ % % =« =« <« |
lrx_cir_1:80):85
MC26-> = = = = = = = ee---=-=-}-8-=-=-===--="1
jrx_cir_1:80]}:86 '
MC25=3> = = = = = = = - - -@g--8 | -@8-===* -1
1tx_cir_1: 131'ds mx_1: 89'SEND
MC24-> = - = = = = = = « - e -e -} -@----- -
ltx_cir_1:131!ds_mx_1:89!:105 .
Mc23->-—---------e---}-e------{
jtx_cir_1:131]ds_mx_1:89}:106 _
MC20-> = = = = = = = = - e e ee)| -@-=-=-=--1
jtx_cir_1:131}ds_mx_1:89}:128
Pin
2] =D = = - - - - e . .- -- - e @ - - | ADR OUT
51 =D = = m w m ow o o om *****'l***-***'*lc];oc](
15 => = = = - = = = - - = eee-:' @ -~-~-~-@ -} cMD_OUT
11 => == = = = ¢ ~----eee-| -ee-~--6@--| DATA_OUT
54 = = K - w-mmmme-- - - - - LI I I R DOO
B9 =3 = = = = o e - - - === @ -~-@---- 1 DO5
60 => = e - - .- - .- ---a-- @ ~--@~----! D06
6l => = = = = - - - == - - - - e -~-@~---1 poO7
64 > = = = = - e e- .- -- @ --@----1pos
65 > = @ = = = = = = = = = =« = = -ege-----"!Dpo9
70 > = @ = = = = = = = = = - - = eeee-~---@ ! DSTRB -
10 => = = = = = = = = = - - - - - = =@ == === | 'HOLD_OUT
52 > ¥ = % = = = = = = - === = -k - .- - * | LOS
‘98 > = k- kR R R = - =k o= -k kR -k Kk kK MR
22 => e e e e e e m e - - .- e - == = @ - | MRKO_oOUT
9 I A e ! op_ouT
17 => = = = = = = = - = - = = i@----@--iSEL_OUT
14 => === === @---@ee-|-@e@----@ | SER OUT
20 => = = = = = = - = - = .-~ - R il @ - - | SUPR_ouUT
72 = = = = = = = - - - == - - | == === == e | vILIN
MC3 => = = = % # % = = = = = = = = ! g% - =ew-- ~ ! DATA_IN
MC8 => = = = % % = = % = = = = = = ' @ %= m - - | op_IN
MC4 => = = =% = =% = ool ga--- - | sER_IN

19

N | 20

OP_IN| 21

D06 MRKO_IN | 22 32
DOB MRKO OUT | 23 |
DO4 DAY MACROFELL INTERCONNECTIONS #%




** RESOURCE USAGE ** - ' o - ' Shar eabl e
Externa Logic Array Block Macrocells .[I/0O Pins Expanders Interconnec A
MC1 - MC16 16/16(100% 8/8(100% 1/32( 3% 10/ 24(41% B: =~ MC17 - MC32
16/16(100% 7/8(-87% 2/32( 6% 12/24880% C MC33 - MCAS 16/ 16(100%
8/8(100% 1/32( 3% 11/24(459@ D MZ49 - NCB4 16/16(100@6 8/8(1009@
8/ 32( 25%“%3/221(*54%- it B i | STAT_IN

.......... *---{-**-**@*
. 'tx_c1:_1 131}as_syn 1:95}:65

Eﬁ'ﬂ.ﬁ

s i amn = en ¥

26 JUL 1%%




E: MC65 - MCB80O  6/16( 37% 7/8( 87% 0/32( 0% 6/24(25% F: MC81 -
MCO6 16/ 16(100% 8/8(100% - 28/32(87% . 23/24(95% G  M97 - MC112
16/16(100% 6/8( 75%  3/32( 9% 19/24(79% H MC113 - MC128 16/16(1009@
6/ 8( 75% 1/32( 3% 8/24(33% Total dddicated input plnﬂ us

16/ 20 ( 80% Total I/O pi ns used 58f~64u( &Q%;T
Total macrocells used 118/ 128 ( 92% TTot AT ssnamy
‘shareabl e &WI&WERCOMCTIONS ** 24/ 256 ( 17% To a# |2"5J%Lp[1§5]‘ :
_required: 39 Total output pins require 3 %6
35 Total HiOE%%ATTEVABIRGHR 'S4 r ed: 0 Tot at oeehhS mn
required: r l.e expander d_in database:
44 Synt hesi zed nq_crg)%ﬁ M lé gjlfgqg% lchffaff - 0/128 ( 09 "““*%J
4 4 4 4 4 4443333333
087654321.9876.54.3
‘McELL il btbl il Il {ABCDEFGH | Name
MC40 => = = = = ="'« R N R | - - @ - == ==1"
BUS_INP | . |
MC48 => @ @ = = = = = = = = = = = - = - - - m - - -]
lrx_cir_l:80)bt_dmx_1:73}: o :
MC47 => = = = = = = = = = @ = = = = - = | = =8 = = * = = |
ltx_cir_1:131]bt_mx_1:59)}:45 '
MC46 => = = = = = = = = = = - - - - - - | = =@ = = % = « |
jtx_cir 1:131[bt mx 1:61|:45 :
MC45 —> - - - - - [l | == @ = =« =~ - |
ltx_cir_1: 131'bt mx_l:62}:5 - .
MCAZ => = =« = = = S = = = = = = = = = = l == @ = = = % - |
jtx_cir_1:131|bt mx_1:62]:39 :
MC43 => = = = = = = = = = = = = - - - - b = =@ = = % = =
jtx_cir_1:131)bt_mx_1:62]:45 . _
MC42 => = = = = = = - = - - - .- - - - | =« @ = = = % - |
jtx_cir_1:131}bt_mx_1:65):4 g
MC4Ll => = = = = = Z = = o = = = m - el ae - - -
1tx_cir 1:131|bt_mx 1:65]:45
MC39 => = = = = = = = = = = = = = - - - | = =@ = = = % - |
jtx_cir 1:131|{bt mx 1:66]:45 :
MC38 => = = = = = = = = = = = = = = = = | = - @ = = % = = |
itx_cir_1:131lc_mx_1:94):86 .
MC37 => = = = = = = = = = = = = @ - ~-=-]) =@ - ==* =1
jtx _cir_1:131}d_mx_1:85|SEND
MC36 => = = = = = = = = = - - @ ----|--@8----- !
ltx _cir_1:131}d_mx_1:85):79 _
MC35 => = = = = = = = = - - - - - - - - - -0 = =% - - |
jtx_cir_1:131)d mx_1:85}:86 :
MC34 => - - @ @ ~--@~-@@@~=-@-=] %@ ===« {
jtx_cir_1:131!ds_mx_1:89):116
'MC33 => - - @@ ~--@e-@@@--~-@8--]*-@----- |
{tx_cir_1:131}ds_mx_1:89):117
Pin o o
21, > = = = = .- - - - - - -———m =] e e .- - e - - |
ADR_OUT _ '
29 e I e T P R A ]
BUS_OUTP '
39 =D = = K = - - - . mm-—-—— - R I I |
BUS_OUTO -
36 > = = = * = = = = = - —— - - - - R |
BUS_OUT1
35 - = - - - - - L J U | = = % = - = - - !
BUS_OUT2
33 > ® e .- e e= e .- - - L R !
BUS_OUT4
32 I I I = = % = = - - - 1

BUS_OUTS

Y




62 - ** | NPUTS ** - . shareable -
Expander s Fan-In Pin Mell LAB Primtive - - Total Shared |INP

FBK Name 85 (101) (G | NPUT 0 0 0 0
ACKNLDGE 20 INPUT 35 0 00 0 0 ADRIN
29  (23) _(B) | NPUT 0 0_ 0 ,0 SINP 39
(39) (C)Wtﬁ “""0‘ 'G"b =0~ BUS I T 39!
(O o 0 _ 0_ BUS 3
| NPUT 5)-_*_5__.’:‘:_..@8. N _34.'_% 6L ?Q .(*S.D_ g%ﬁlf
0 5 _g, 0 TBUSTI B - 33 (35 (O YT
0 cq Bom. oo oL el -ee--@e--|
DATA_OUT _ :
B4 > = R = o = - = - = m-- - - - * * * * - = - = | DOO
B9 => = = = = = = = = m e === === @828 -<<- 1 D05
60 => = = = = = - — - - - --—-—-— - @ --@----1 Do6
6l => = = = = = = = @ = = - - - -~ e --@-~---1! po7
64 > = = = = = - - - - - - - - - - =l @=-=-@----1Dpo8
65 => = @ = = = = =~ = c o~ ==--=- -e@-=--=-- DO9
70 ->@@--=----c------=-1g@geeg---20| DSTRB
10 > = = = = = = = @ = = = = = = = = | = =@ ===~ - !
HOLD_OUT '
98 R  EEE E EEEEE . = *k k k= %k k Kk % { MR
22 =D = = = = e e e ... .- - - R e - |
MRKO_OUT '
9 => e e - e e n ... | === === e |
OP_OUT
17 => = = = = = = = = = = = = = = =« = | @ = = = =@ = - |
SEL_OUT : :
14 > = = = === ===~ - e -l -ee----¢e/
SER_OUT S '
20 > = = = = = = « = . .- === R @ - < |
SUPR_OUT -
72 => = = = = = = = - - - =~ === A @ | VLTN
MC31->---- ---------- * % | - @ % « = =% - |
lrx_cir_1:80)ds_det_1: 47 :3
MC28 -=> % % = = = = = - - - - = —m e =] -k === =]
lrx_cir_1:80]}:84
MC27 => % % = = = = = = = = = = = = = = l =@ * % = = = = |
lrx_cir_1:80}:85 _ :
MCllZ-> B | % = % = = % @ % |
ltx_cir 1:131)as_syn_1:95):58
MCllle> = = = = % = = = = = = LA R T L O B L
ltx_cir 1:131}as syn 1:95]:65
MCO3 => = = = = R k== m - - = - - - I = =% = - g - = !
jtx_cir_1:131|bt_mx_ 1 62}:4
MC9Z => = = = == = = - - - - * === k| -k =@ -
ltx_cir_1:131}d_mx_1: 85'RELEASE :
MC1I7-> = = = = = = = = - - - - - * = o -~

jtx_cir_1:131|s_mx_1:88 |RELEASE

** MACROCELL INTERCONNECTIONS ##

Logic'Array Block 'D':

MCELL F
MCS56 => = o = = = =@ =@ = = = = = - - - - ; @ I
BUS_INO .



32
(33)
(B)
| NPUT
0

0

DAT I N_D
(117)

97
(E)

| NPUT -

0
0 -
59

0

| NPUT
0

0
DSTRB

0

(34)
(9

(O

| NPUT
0

0 0

0 DMERS > '24"

BUS_IN1
M ->
2

BUS ﬁi
e

" MCS51 ->
UiNs
Mc50 G
OBUS_@N6
D#g49

| NPUT

-
0
0 BUS |
95 (11

| NPUT | 0
0 0
0 0
0 0 CLO3é
11 -
“(18F (B " - - TNPUT = < -
| NPUT 0

- 'I'NPUT “““

0 "D0L” 756 T (70)
O _Do_
(72)

0
0 .
0 DASD:

(E) -1 NPUT

65 -

0 BUS_| N5
0 BUS_I No

N7.
5).

INPPT

P

SL - (R (Do o o AN -5

31
30
51  (65)

(H

(E)
| NPUT

0 )
U'Drwes' =57 ~
(689 (B) _
| NPUT -~
o_ . _
e O 0
DFBg S0 - -

- - @ 4NPUT -
0

5
(B~

(24)

- go —

-G e H- -0-

SBUS_@8G) (E)

| NPUT -0

0 LGS

0_ DI SCiN

('68)

A

28 - ---
e

(118)
| NPUT

(HMCEd => IAPUT- - = - - @ @ - -0- - &
lrx_cig_1:80{bg_dmx)1:74(:2VRKO IN
MC63 => e - -8¢@
lrx_cir_1:80{bt_dmx_1:75}:2
MC62 ->
lrx_cir_1:80]bt_dmx_1:76}:2
MC61l -> -~ @
frx_cir_1:80|bt_dmx_1:80]:2
Mcso -> @
jrx_cir_1:80|bt_dmx_1:82]:2 .
MC59 => = - - = @
irx_cir_1:80]ds_dmx_1:77}:
MC58
|xrx_cir_l1:80!ds _dmx 1:78]}:2
MC57 => - - @
jrx_cir_1:80|sl_dmx_1:93}:2

_>--- ...........

mw ™ ® ® ®

Pin
21
ADR_OUT
15
CMD_OUT _

11 =D = = = = = = = = - = - = - = =~ = |
DATA_OUT '

54
55
56
57
58
59
60
61
64
65
70
10
HOLD_¢
22 e A R R - —- -
MRKO_OUT :

9. =D = mme .. e s .e s .- - - ]
OP_OUT

17 e R R R !
SEL_OUT ' '

14

m

OOOOD® % % * ¥ ®

) @ w @ @ wm w ®m w w ww wwmoww wwowoem ! o e e e -

R i N

REPLACTHIIHT SHEET

rmwwmn__ .
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21 S - INPUT "0 0 0 0 OPIN 10 g

- . -INPUT 0 ‘0. 0 0 REQIN 17 -
INPUT - 0O O 0 SELLN 14 - - ~ INPUT

_o SERIN 25 (19) 3(B) INPUT -~ -0 0

6\&? 15 - - | NPUT 0 0 0 0
STAT|N5§“§3— s _ _INPUT_ _ o _ O_ _ v 9. _0_ _Q MIN
96 (116)SUf,'R-|)°UT -7 I'NPUT "0 " "0 0 ' 0 WEN +
63 T dE T I R e | vLTN
MC28->****************l--@**----{
lrx_cir_1:80|:84 _ _ :
uc27->****************_=-g**----;

jrx_cir_1:80]):85

26 JUL B9 1




*% QUTPUTS ** | ~ Shareabl e o o :
Expanders ~ Fan-In Pin MCell LAB Primtive . Total Shared 'INP FBK -

Name 99 119 H QuTPUT -0 0 0 2 ACTIVITY 8
8 A ' DFF 0 0 4382 ADROUT A0t
DFF 0 0 4 1 BUS_QUTPUT 50 = 56 ﬁiimggwhh
0 0 4 1 BUS QUT - 49 - 55 D DFF ] 0 _
4 1 BUS_CUMACRQEELL. IMERCOB,NECTIONS 3oz 0 02(i m%ugm
BUS OUT2 = 47 -, 53 vge; FF 0 0 4 - OUT
46 52 Lqgic *’“"-‘*"‘YDIB#"‘:k E't o o 1 BU.S_"'T4 45 1
D DFF 4 50 - D .
DFF ”g"ng %49 . TFF
0 0 534 777 ess ' 0 0
4 1 COVD_ CUT o gl 05 5 3 2 5 5 7 0 OE:Cg 1 3 0 2
Co0 83 &1 b ' 0:° c DUE H P Name
A DFFMCs0 ->§g.o---b--' 1-2 bA‘LA‘_.d,u‘g ys.--s:.@_F'--;_
DFF © !41la_drv:Q02|wd_cnti:1880:5 74 82 F QUTPUT . 0
0 0 3!@1->7€GG83G@!GGGUIPLETQGGG}O—--GE-O-*S;
D 2 76 | 8ka_drvr 102 WGU@BUI'123 37 0 -0 0 3 D3
MC78 -> @ - @ e eeeeeeceeeee | ~----@«--=*!
tala_drv:102}wd_cntr:123):8
MC77 -> @ --@ eeeeeeeeeecee| -=-=-=-@---"1
lala_drv:102!wd_cntr:123}:9
MC76 -> @ - -~-~@g @ @e@e@deeeceeeee]| ~~~--@~--~--~1
jala_gdrv:102}wd_cntr:123}:10 '
MC75 -> @ ~---~-~@2g @ e8eeeeeee| -=---@---1
tala_drv:102!wd_cntr:123):11
" MC74 => @ - - - - = éeeeeceeeee | ----@---"1
jala_drv:102)/wd_cntr:123):12 - -
MC73 => @ = = = = - = eeeeceeeee | ~~---¢---|
jala_drv:102|wd_cntr:123!:13
MC72 > @ = = = =~ - -@g @0 eeeee| ----@---/
jala _drv:102}wd_cntr:123):14
MC71 => @ = = = = = = = = eeeeeee )| ----@¢---|
fala_drv:102|wd_cntr:123}:15
MC70 => @ = = = = = = « =« - eeeeee )| ----8@---1
lala_drv:102|wd_cntr:123):16
MC69 => @ = = = = - - - ---eeeee ] ----@8---]
jala_drv:102)wd_cntr:123!:17 , _
MC68 > @ = = = = = = - = = = = eeee | ----@---|
jala_drv:102}wd_cntr:123}:18
Mcs6->e-----------_-eee:---—-e---:
jala_drv:102}wd cntr.lzs 119
MCE5 => @ = = < = = = = = = = = = = ee ! ----@---1
lala_drv: 102'wd_cntr.123}.20
MCE7 => = = = = = wfe = = = = = = = = @ | = = = =@ = * » |
lala_drv:102!WD_SEND -
Pin :
21 > = e - . e e e - e ... | == - - g - - |
ADR_OUT - :
S1 => % * % h k % * k h * ® * * *k & * : ® kR -k KR *'} CLOCK
15 => = = = = = = = = = = = = = = « = | =@ == <--8 - |
CMD_OUT |
11~ => = = = = - - - - - - .- l-e@--¢@- - |
DATA_OUT -
97 o> = = = = - S . T T R
DIV_A_B
59 => = = = = = = = = === == | @ = =@ = === ! poOS5
60 => === ===« ---------le--e----}nos
6l > = = - e = e o= === ‘e--e-.---lnm
64 => = = = m=cc======oao. le--e:---1pos



77 85 F QUTPUT - 0 0 O 3 D4 78 86 F

QuTPUT 0 0 0 3 D5 79 - 87 F QuTPUT
0 0] 0 3 D6 80 88 F QuTPUT 0 0 0
3 D7 81 97 G QUTPUT = 39 O 0 0 3 DI8 82
98 G QUTPUT 0 0 0 3 D9 28"
ourPUT 70 —xp---g--"1-- D" DRV_CE~100~ | ngeéw--c&fﬁP@ﬁTRl;!
| 010 =>1= FAOLT ~ T"Z"A“"“DFF:"‘-9‘0"'"0'1.4
1 HOLD / DFF 4 1
VKO OUT“?” Sardp e g ag ol g Pr oty g e
27 21 dBOUTQJTPUT 0 0 1 O REYDRV™ © 16
A rﬁ‘ S _Q __0_ 4 _ L SEQI_ 4, _ _4 _ A_ _ g [OFF
0 >3~ SEROUT T 86 102 - G DEF _ 1 g
2 13 sﬁﬁeeé"r_;--_z-A--_-DEF--_.--Ov@_Q._A@-l_.
SUPR_OUT" sEL,_oUT | ' '
14 R N I I B - I IR -
SER_OUT . - .
20 => = = = = = = = = - - - - - -~ | = === -2 - -
SUPR_OUT |
72 => = = = = = = = = = A AP B R R e | VLTN
96 => = = = = == - - === =k | = ===~~~ | WDEN
MC128->****************}----*--@}
lala_drv:102|wd_cntr:123}:2
nc127->********_*******_*}---_*-_@=
jala_drv:102|wd_cntr:123):4
Mc125->****************:----*_-@i
lala_drv:102|wd_cntr:123!:6
MC111->****************}-**-**@*{
{tx_cir_l:131}as_syn 1:95}:65
%% MACROCELL INTERCONNECTIONS *# RIPLACELATNT SHEET |
Logic Array Block 'F':
25 JUL 1996
MMMMMMMMMMMMMMMM
~gcegcegcgcecegcececececececcceccec
8 8888888999999 98
l1234567865432100°9 :
MCELL | {. i} i i iiit i 111} 11| ABCDEFGH]| Name
MCBL <> - Qg @ @e@eeee------=-=! -~ @ * - | DIO
MC82 => = = = = = = = = e == - === eemo @ - - ! pI1
MC83 => = = = = = = = -——— - - - - I @ - - | pI2
MC84 => = = = = = = = = = e o - m e - e e e oo @ - - | DI3
MC85 => = = = = = = = = B T B R @ - - | DI4
MC86 => = = = = = = = = = = = = T B T @ - - | DIS
MC87 => = = = = = = = = e e e c m e e = | e mm - @ - - | DI6
MCB8 => = = = = = = = = e = e = = ===} e m- @ - - | DI7
MC96 => = = @ = = = = = = ee----- | === = = e - - |
ltx_cir_1:131|bt_mx 1:61}:4
MC9S => = = = = = = = = = = @ - - -~ - | = === =@ - = |
ltx_cir 1:131)bt mx_1:61}:5
MC94 => = = = = = = = = = = = = =« = =« = | = = - - - @ * - |
ltx_cir_1:131!bt_mx_1:61}:39
MC93 => = = = @ = = = = = = = = = = = = | = o % = =@ - ~ |
jtx_cir_1:131)/bt_mx 1:62]:4
MC92 => = = - - - € - - === - - - @) - -%*--@--|
ltx_cir_1:131|d_mx_1:85]RELEASE o
MCSl => = = = = = = = @ - - === =R @) ~=-=-=-@a--
l'tx_cir_1: 131'sup mx_1:10Q0} 4 —=— "

MCG > = = = = = = = = = = - = e - @ - - - =g - -
jtx_cir_1:131|sup_mx_1:100}:5 .




64 ** BURED LOG C ** o o Shareable =
Expanders Fan-In Pin MCell LAB Primtive Total Shared INP FBK Nane -

128 H DFF 0 0 2 1 ala_drv:83 wd_cntr:123 :2 - 127
H DFF 0 0 2 2 ala_gygv: 83 wd_cntr:123 : 4 - 48 C
DFF 0 0 2 18 ala_drv:83 wd_cntr:123 :5 - 126 H  DFF
0 0 Mc89 -3 - -al-a_dry¥: 83-we ent+ 423 -6-—--12'5-4-—.|--DEF@ * - 0
0 2 .4ltx ein 1d131$§updmxnnrlma$ 3 - 47 C DFF - 0 0
2 5 ala drv:83 wd_cntr:123 :8 - 46 . C . DFF 0 o 2
6 al a_dPim83 wd_cntr:123 : 9 - 45 C DFF 0 0 2 7
al a_drv: 832kd_crmPr =128 = 16-"4’4' - -DFF-"--OE --96--28 8- |
al a_drv: 83ADR_@WTr: 123 :11 - 43 C DFF 0 0 2 9
aladrv835%vdc‘rﬂr 1‘23“12“"‘*"**'*--{**:*-e****!é:mclf

CMD_OUT ! | :

11 > = = === === - -@ === -2@-~--8 -~

DATA_OUT

89 > = = = = = = = = = = = -————- i e --8 - - - - i DOS

60 => = == = = = = = = - - - - - - | @--@---- | Do§

6l => = = = = = = = = = = = - = - - - | e--@---- o7

64 => = = = = = = = = - - - - - - - je--@---- Dos

65 => = = = = = = === ----- l - @-=---- ! Do9

70 => = = = = = - - e m - - - - leeee---@ | DSTRB

I - - - - - - :

HOLD_OUT

98 - Kk = = e e == **-*.***-{***-****;m

22 > = = - = e - e e e e - - - - -~ R e - |

MRKO_OUT - :

9 R R R R R | == == - - e |

OP_OUT : ,

17 => = === .o .- .- e ----}l@e--=--8--

SEL_OUT :

14 > = = . == .. e m ... ==~ | - @ - - ~--4@ |

SER_OUT | . -

20 > = = = = = = = - - - - - - g - = ===-- e - - !

SUPR_OUT |

72 > = e e e e e e e e e .- - - - - R '@ | VLTN

MCll2=> % = = =« = = = = i A R B R T - B

1tx_cir_l:131}as_syn_1:95):58

MClll=> = = = = = = =« = = L I = - % * « % % @ % ;

ltx_cir_l:131]as_syn_1:95!:65 - :

MCl22-> = * = = = = = = = @ = = = = = = I - === = * - @ |

jtx_cir_1:131)bt_mx 1:59]:4

MC47 => = * = = = = = = = = = - - - - - | = = @ = - - - |

ltx_cir_1:131}bt_mx_1:59):45 ]

MC46 => = = % = = = = = = = = = = = = = | = - @ = = * = = |

ltx_cir_1:131}bt_mx_1:61}:45

MC43 => = = = % = = = = = = = = = = = = l = =@ = = % = - |

itx_cir_1:131!bt_mx_ 1 62]:45

MC105-> = = = = = = % = = = = = = = = = e e e == 2@ = |

itx_cir_1:131)c_mx 1: 94 $4 _

MC38 => = = = = = = % = = = = = = = = = = =@ = =% = = |

jtx_cir_1l:131)c_mx_ 1 94 286 :

MC35 => = = = = = % = = = = = = = = = = | == @ = = % = =

ltx_cir_1:131}d_mx_ 1.85 :86

T MCL17=> = = = = * = = = = = = = = = = * | = = % - - -8 !

Itx_cir_1:131]s mx_1:88 |RELEASE

MC13 -> = = = = # = = = - = - —— - - - | @ = = = = % = - |

ltx_cir 1:131|s_mx 1:88}:84

MC13 => = = = = ="= = * o - .= - = - - I @ = = = = % = - |

{tx_cir_1:131)sup_mx_1:100}:45

“““ | REPLACERE!T SHEET

25 JUL 19%6

Loin § cormmiinruimonnaan? saz e o -

R




ala_drv:83 wd_cntr:

123-: 13 -

- 42 C  DFF 0 -0 -2 10
41 C DFF 0 0 2 11 ala drv:83 wd_cntr: 123 :14 (39)
39 C DFF 0 0 2 .12 ala_ drv:83 wd_cntr: ..,..1"5,(36‘)__“
38 C  DFF 0 0. 2 13 4ala_drv:83 wd_cntr:1p3rs16 (35) '*"“"';
37 C DFF 0 0 2 14 ala drv:83 wd_cntr:1 3 2 17..(.34) _
36 C 4FMACROCEDL INTERCONNBCTIGNS *ala drv:83 wd cntr: : 18 (33)'
35 C * DFF 0 0 2 16 ala_drv:83 wd_cntr: . €9 (B2) 1596
34 C Dpgic Array Block(Q'G':2 17 ala drv:83 wd_cntr: 23u;20 (31)
33 C DFF 1 0 4 19 ala drv: 83 WD _SEND - 124 H
DFF 1 MMMMMMMMMMM¥ MOM M M103 1
1 2 5 aIa_%lr?:?:%S:?icgzgiglcglfiFig 1 1 2 5
al a_drv: 83 : 96 _03_6 A 1PFF°°°§°°°OB 2 1  rx_cir_r:82
ad_dmc_r: 9gep o 11 21§ 876 143'Aéc§EFrﬂ§'H{82
d_dmc T 1Gerro o 0 laat A2 TOeR 87 67 L4 301 ABCHEF v
ds_det _r: 9 _->___13_ A _DFFE_ __ 0 __0 | 4_ 2_ _rxgirk:
ds_det _r: 9 s - Jd2. A _DFF___0___0 | 2_3_ _rxgirk
s_dmx_r:1 g6.>--1.'L-..A--DEF.__-0.-'-DI_3__2.-.r cirlr
sdm<r1%1@.;-_96_@-DFE_-_O....-Q'..Jnl-.Z-_rx_c.lr@_r* 2.
s_dmx_r: 10 A DFF 0 o '2 2 rx_cir_r:82
sdrrxr1Q&c1rw->-412-G@@FF-@-O-g-O-;2*13*_txe|r@_r*109
as_syn_r: 9%x Sfir_1:131}as Gyn D5 : 1 0 2 14 tx_cir_r:109
assynrQ&Iﬂ:‘:o-&za.--H--DFE--eG--eee{Z—Q*—tx_slr@_rkpo
bt - mx_r: 7Btx4ir_l:131}as_syn_1:95}:65 ' .

MC110-> = = = = = = = = @ = = = = = = = I e - |

jtx_cir 1:131|bt_mx_1:65]:5

MC109-> = = — = @ @ @ = = = = = = = - = e e e == = e - |

jtx_ecir_1:131}bt_mx_1:65]:39

MC108-> = = = @ = = = = = = ee----}-=-=-==-- e - |

jtx_cir_1:131]bt_mx_1:66)}:4

MC107=> = = = = = = = = = = = @ - = == = === - e - |

jtx cir_1:131)bt_mx_1:66]:5

_Mc1os->----eee --------- | = == === e - |

jtx_cir 1:131|bt _mx 1:66]:39

Mc1os->----' --------- @ ~-@ | ==~ == * @ - |

ltx_cir 1:131]c_mx_1:94]:4

MC101-> = - - ~ @ 8 8 = = = = = - - -} -=-=-=--- e - |

ltx_cir 1:131)c_mx_1:94):57

MCl04=> = = = = = = = = = = = = = @ -@ | - =~ --- e - |

- jtx_cir_1:131}c_mx 1:94}:79

MCl03=> - - - - @ @ @ - = = = = = = e -} -=-=-==-- e - |

jtx_cir_1:131}c_mx_1:94)}:89

Pin

85 A A R R * - |

ACKNLDGE

21 =3 = = = = - = - - - - .- - - - I === - e - - |

ADR_OUT

Bl =D = = = = % % % = = % o= o * = % = g d ok k = k % % R | CLOCK

15§ => = = = = = =« = = = = = = e --=-|-8-=---@-|

CMD_OUT

11 D> = = e e e e e e e ... - .- - | ~e @ ~--@ - - |

DATA_OUT

B =5 = = = - - - - - ===~ l @~=-@=~===1D0S5

60 => == e =2 co - - - ’e--e----}nos

6l => = = = = = =% = === === == j€--@8---- DO7

64 => =~ = = = = = . - - - - - - - - | - -@e=---- Dos

65 => = = = = = = = = - - - - - - - | -eg@-- -~ - DO9

70 =D = = = = = - - - .- .- - - -~ ] e@e@g~-~-~-@ | DSTRB

10 > = - == .- .- - - - - - == | = =@ === == !

HOLD_OUT |

98 ->**—--*-*-**-—****{***-—****}MR

22 > = = = - = - == - @ - = - -~ - - T . e - |



H  DFF 0 0 1

_r:109-bt_nx_f:

(98) 118 . 2 tx_cir 75 15 -
9 A MZELL 0 0 0 2 tx _cir_r:109 bt nmx_ r:75 :33 - 95
F DFF 4 0 3 3 tx cir_r:109 bt _ mx _r:75 :36 (97) 117
H DFF 0 0 3 0 tx_cMm_r:lOQ bt _mx_r:75 :41 (96) 116
H DFF -0 0 2 2 tx_cir_r:109 bt_mx_r:76 :4 (95) 115 H
DFF MRKO_OUD 1 "2 tx_cir_r:109 bt mx_r:76 :5 (92) 114 H
MCELL 9 ->0= -0~ -2--t-x-(:|-r-ri09 bt-me-r-*?b 3B - =-H- &
DFF QP_OUT 0 3 3 tx_cir_r:109 bt _nmx_r:76 :36 (91) 113 H
DFF 7 =>- '3"'0"'t‘x‘C|'r‘r'109 bt-mrr-7{6841---6& > |
DFF $EL_OUT 2 2 tx. cir_r:109 bt _mx_r:77 :4 - . PFF
0 141 =2 = X cTr=rr109 bt~ rf'k'r' 7775 = = l1o- @ "IVCELL e lo
0 0 R % cir r:109 bt _m r:77 :33 . 93 F DFF 4
0o 3 #e@, 1'09bt'rrxr'77°'36‘"63-'o:'DFF"-@o-'uo
3 0 %-r 109 bt_mx_r _77_ 4L . _ 62 _ D, DEF. _ _ _0 a1 By 2
2 tXC| 0 Dt TP i4e o - 18T E_T_DEF_", _o__@o@_*‘%,z
tx_cir_r: %§&§t4£$ri038wn OSEND | !
Mcs1” ->--* ------------ | o === - e * - | 'DpIO
MC3L => = = = = = = = = = = = = = = « * ] - @ % = = - & = |
lrx_cir_1:80|ds_det_1:47}:3
MCl18=> = = = = % * % = = = = = =« = = = | = === - - * @ |
ltx_cir_1:131}bt_mx 1:59!:39 _
MC9Z => = = = = % % % = = = = = = = - = R e * - |

jtx_cir 1:131}bt_mx_1:61}:39
MC4qg => = = = = % % %
ltx_cir_1:131)bt_mx_1:62]:39
MCA42 => = = % = = = = % *
ltx_cir_1:131|bt _mx_1:65}:4
MC41 => = = % :
jtx_cir 1:131)bt mx_1:65):45
MC39 => - - - *

jtx_cir 1:131}bt_mx_1:66]:45
MC37 => = = = = % % %
jtx_cir_1:131)}d_mx_1:85]SEND
MC25 => = = = = % % %
ltx cir_1:131]ds_mx_1:89}SEND.
MCll6=> = = = = % % %
jtx_cir_1:131)s_mx_1:88]):57
MCll4=> = = = = % % *
jtx_cir_1:131)s_mx 1:88):74
MC89 => = = = = % % *
ltx_cir 1:131)sup_mx_1:100):39
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65
: 33
: 36
141

. 33
: 36
141

: 33
: 36
141
SEND
181

77 E MCELL 0 0 0 2 tx_cir_ 109 bt

92 F DFF 4 0 3 3

61 D DFF 0 0 3 0O - tx_cir_ r:=

60 D DFF 0 0 432 2 tx_cir_r:10
110 G DFF 0 0 1 2 t X C|r _r:10

1000k mnocmmmzncmmnm!s *H 2  tx_cir 109 bt] n%r.;@@

59 . 0 3 3 tx C|r 2 1Q9 ibt _nmx_r:
t X C|r_r: *
Ipgic @rramrﬂiock LY o= 0 3 0 199
108 G DEF - 0 Q 2 2 tx_cir_r:1
107 G Ié #gggd‘ﬁg%ﬁﬁf‘ufégtx cir_r:109 bt _m_r
106 G ¢ 2 ¢ 1(511 ¢o¢¢ % $tx_cir_r:109 bt_mx_r:81
57 D 1 322 ~tx_cir_r:109 bt _nx_r:81
G %)2 2 2 111 1l Xaﬁér r: B 5i81
LLp 9 8706 543021876543 | $8% ri’rf.]r‘_ggigé_'anﬁ@ar 1
ACKIVITR DFF 0 0 2 2 tx_cir_r:109 ds_dn _r:91
MCl28-> - @ @ @ @ @ @ - - - = = = - - - | === =% - - ¢ |
lala_drv:102}wd_cntr:123}:2
MC127-> - - @ @ @ 8 @ = = = = = = = = = = == =% = =@ |
lala_drv:102}wd_cntr:123}:4 : | |
MC126-> - -~ - @ @ 8 @ = = = = = = = = = | =« o - % - - @
tala_drv:102|wd_cntr:123}:6
MCl125~> @ = = = = = = - = -— - - - - - | === =--- e |
jala_drv:102]:2 .
MC124-> @ = = = = = = = = = = = = = = = R e !
lala_drv:102}: ' :
MC123=> = = = = = = = @ = = = = = = = = [ - === - - - e !
lala_drv:102|:96 :
MC120=> = = = = = = = = = = = = = = = = R el @ | FAULT
MC122=> = = = = = = = = = e @ -=-=--- | = = = - - @ |
ltx_cir_1:131)bt_mx_1:59}:4 | '
MC131-> = = = = = == = = = e - - - - - R e |
ltx_cir_1:131}bt_mx_ 1 591:5 | '
HC118-> ---------------- y - T == === * e i
ltx _cir_1:131}bt_mx_1:59}:39 o |
MC117=> = = = = = = = = = = = = @ - @@ ) - =%« - x-g]|
jtx_cir_1:131)s_mx_1:88 | RELEASE | . 1
Mc116-> ------------- e - - | T T === * @ i
ltx_cir_1:131)s_mx_1:88}:57 | |
MC115=> = = = = = = = = = = = = g -8 -] -=--=--- e |
ltx_cir_1:131)|s_mx 1:88}:58 | |
MClI4=> = = = = = = = = = = = = = @ - -] = ===--- * @ |
{tx_cir_1.131,s_mx_l.88,.74 - . '
MClI3=> = = = = = = = = = = = = = = @ - = === === e !
jtx_cir_1:131{s_mx_1:88]:75
Pin '
21 > = = = == = = = e = === - - - I I e - - |
ADR_OUT ' .
B1 =D = %k * o ===k m k= k== | kR~ ok ok k] CLOC§
15 => = = = = = = = = = = = = = - -] -8 =-==-=-8=!
CMD_OUT
117 => = = = e e e - .- .- - .- l -e @ - -@ - - |
DATA_OUT
59 @> = = = = = = = = = = - = - - - = l @ - =-@=-=-=-~-1!Dp05
60 => = = = = = © =« - - - - === == |l e - -@----1! pos
6l => = = = = = - - - - - - - —--- |l g --@=----1!po7
64 => = = = = = = = = - —————- } g --@--- - = DO8
65 => = = = = = == = === === = = | - @=-=-=-- = DO9
70 => = = = = = IR I R | e eee---e ! DSTRB
10 - = = e . e e e - - - - - - - P = = @ ----- I
HOLD_OUT -
52 > = = = = = = = LI | = % = = = = = * | LOS

mx r:78

tx_cir 1109 bt gx_r”78 |




109 ds dn r:91 : 104 -

30 B DFF . 0 0 1 2 tx.cir_r _dn_

29 B DFF 0 0 1 2 tx_cir_r:109 ds_dn_r:91 :106 -
28 B DFF 0 0 "5 2 tx_cir_r:109 ds_dn_r:91 :136 -
27 B DFF 0 0 5' 1 4#x.cir_r: 109 ds_dn_r:91 :137

26 B DFF 0 0 1 t X CII‘ 109 ds_nx_r: 97 RELEAS

(85) 101 9% "bPF***"i**-*i*-l* *3E kiR hl??iogﬂs*n'k* bMR57

(90) 104 z%o-ﬁF"‘O'"O"Z' Z = Tx~chr |r‘10'9'ds r§7-d
91 4

0 3 3 tx cir, r:109 ds nx r: 97 72

(89) 103 $G "BFF = " 17 "~ T1@ - "5 - FXZcilF T+ 100 B5-nR - 87+ 76
- 25 -"DEF_ _ _ O0___0_ 3_1_ _tx_ gln e109 ds nx
r: 98] REL 24 B - DFF 1 1 §' tX CIP I Ibg
ds_nx_r: 9§ 4 £29) 23 _B _ DFE___(b___O_ 2 2@'tXC|r 109
ds_m_r: 9%gd%yr 90 F 5 - i3 & - 5 oo
ds_mx_r:98g 72 £25) 19._B.-DFE--_J._--1_ 1 L. 5__,Lxcl_rr|109
ds_nx_r: Q&Uﬂﬁoum 76 E DFF -0 0 2 2 t X CII’ 7109
req_mx_r: F(324) « 18w Ba @ DFE - @ w Do o o 0oL L o 2-.1)@_ mfmlOQ
reqm<r:ga:795-(£6-)-20-li*NGELL;-O.---b-;Q.-4..-tgmr.r;.1|09
Sreq_mx_r: §ala3drv: 108%d_dntr: 19¥ ;7 4 0 3 3 tx_cir_r:109
req_nx_r: ¥7836~> =~ =75 - F * DF-F- - =06 == =0-1} 38 -G - Qx-_-'ci-rjr:=109
req_nx_r: 4elaifdrv:102|wd_cntr:123):8 _

MCE67 => = = = = % = = = = = = = = I R B

lala_drv:102|WD_SEND : o

MC5 => = = = = = = = = = = = = - - - %! @ % = = - - - * |

STAT_IN . ‘ .

MCl02=> = = = = % = = = = = = = = = = = R e * |

STROBE .

MC112=> = = = = = = = = L B NN R I B A L

ltx_cir_1: 131'as _syn_1:95}:58 '

MC111->-** ----- * e =k = k= | -kx -k k@ x|

ltx_cir _1: 131'as syn 1:95):65

*% EQUATIONS ## - . F"‘* ACEMEYT SHE
ACKNLDGE : INPUT; | o ;
ADR_OUT : INPUT; ' ' ; JUL 9%
BUS_OUTP : INPUT; 2 26 UL 1995 |
BUS_OUTO : INPUT; b e el
BUS_OUT1 : INPUT;

BUS_OUT2 : INPUT; T
BUS_OUT3 : INPUT;

BUS_OUT4 : INPUT:

BUS_OUTS : INPUT;

BUS_OUT6 : INPUT;

BUS_OUT7 : INPUT;

CLOCK : INPUT;

CMD_OUT : INPUT:

DATA_OUT : INPUT:

DIV_A_B : INPUT;

DOO : INPUT;

DO1 : INPUT;

DO2 : INPUT;

DO3 : INPUT:

DO4 : INPUT;

DO5 : INPUT;

DO6 : INPUT;

DO7 : INPUT;

Dos8 : INPUT;

DO9 : INPUT;

DSTRB : INPUT;

HOLD_OUT : INPUT;



e CROCELL | NTERCONNECTI ONS **  Logic Array Block 'A':
ccccccccecccecce 8532111111116 4
21 0 MCELL ' _ 45A BCDEFGH
U MC5 - > e Yool
- LOS ¢ INPUT:
MR : INPUT:
MRKO_OUT : INPUT;
OP_OUT : INPUT;
SEL_OUT : INPUT;
SER_OUT : INPUT;
SUPR_OUT : INPUT;
VLTN : INPUT;
WD_EN : INPUT;
ACTIVITY = _MC119; | _
_MC119 = MCELL( _EQO001 § VCC ); T
_EQO01 = !_MC124 & ! _MC125;
$ ADR_IN = |rx cir 1:80}bt_dmx_1:80|TAG %
ADR_IN = _MC007;
_MC007 = DFF( _EQ002 §$ GND, DSTRB, MR, VCC ):;
_EQ002 = DOO & DO2
# 1DO0 & _MCOO7;
$ BUS_INP = |rx _cir_1:80!bt_dmx_1:73}:17 %
BUS_INP = _MC040; ' :
_MC040 = DFF( _MC048 § GND, DSTRB, _EQ003, VCC
_EQ003 = !_MC027 & !_MC028;
$ BUS_INO = |rx cir_1:80!bt_dmx 1:82}:17 %
BUS_INO = _MC056; :
_MC056 = DFF( _MC060 $ GND, DSTRB, _EQ004, VCC
_EQO04 = ! MC027 & !_MC028;
%$ BUS_IN1 = |rx_cir_1:80}bt_dmx_1:80):17 %
BUS_IN1 = _MCO55; |
_MCos55 = DFF( _MCO61 § GND, DSTRB, _EQ005, VCC
_EQ005 = !_MC027 & !_MC028;
% BUS_IN2 = |rx_cir_1:80)sl_dmx 1:93}:17 %
BUS_IN2 = _MCO054;
_MC054 = DFF( _MCO57 $§ GND, DSTRB, _EQ006, VCC
_EQO06 = !_MC027 & !_MC028;
% BUS_IN3 = |rx cir_1:80|/ds_dmx_1:78/:33 %
BUS_IN3 = _MC053; _
_MC053 = DFF( _MC058 $ GND, DSTRB, _EQ007, VCC
__EQ007 = ! _MC027 & !_MC028;
$ BUS_IN4 = |rx cir_1:80)ds_dmx 1:77):33 %
BUS_IN4 = _MC052;
_MC052 = DFF( _MC059 $§ GND, DSTRB, _EQO008, VCC
_EQO08 = ! _MC027 & !_MC028;
$ BUS_IN5 = !rx_cir_1:80|/bt_dmx 1:76]:17 %
BUS_IN5 = _MCO51;
_MCO51 = DFF( _MC062 $§ GND, DSTRB, _EQ009, VCC
_EQ009 = !_MC027 & !_MC028;
$ BUS_IN6 = lrx_cir_1:80!bt_dmx 1:75}:17 %
BUS_INé = _MC050;
_MC050 = vCC

DFF( _MC063 § GND, DSTRB, _EQO10,

|




MC3 - >-

'HCLD U M1 -> :
_r:82 ad_dnx_ r
“r:82 ds_det
_Ccir_r:82 s
rx_cir_r:82 s

SER QU My BOS_IN7

133 BUS_IN7
_MC049
EQO1l

coo
_MC100

co1l
_MC099

% DATA_IN
DATA_IN
_MC003

_EQO12

H==0 00

_EQO013

$ DISC_IN
DISC_IN
_MC001
~_EQO14

= 0 i

% DIO
DIO
_MCo081

DIl
_Mc082
__EQO15

=000

DI2
_Mco83
_EQO16

a0 0

 DI3
_MC084
__EQO17

=0 0N

DI4
_MC085
_EQO18

=001

DI5
_MC086
__EQO19

s#= 00

DI6
_MC087
__EQ020

99 :19 MC15-> rx_cir
160 :2 MC13-> rx_cir

e ‘18&Mc§§7xgsl SFchipi |
= ,rx_clp_l.so?UEBa£¥;1V9%:?ivt¥—C'rfr

_MCo049; .
DFF( _MCo64 $ GND,
1_MC027 & !_MCO028;
_MCl00:
MCELL( IMR $ GND )z?
_MC099;
MCELL( !MR $ GND );
= lrx_cir_1: so'ds dmx_1:77|TAG %
_MC003;
DFF( _EQO012 $ GND,
DOO & DOS
IDO0 & _MC003;

!_MCO30 & MR;

= |rx_cir_1:80!bt_dmx_1:74|TAG %

_MC001;

DFF( _EQ014 $ GND,
DOO & DO8

1DO0 & _MCOO1;

= |tx _cir_l:131}as_syn 1:95}:70 %

_MCo081;
DFF{ _MCl112 $ GND,

_MC082;

MCELL(
_MCOo81 &
"MC047 & !

_EQ015 $ GND
_MC122
"MC081;

_MC083;
MCELL(
_Mcosl &
MC046 & !

_EQ016 § GND
_MC096
~MCo081;

_MC084;

MCELL( _EQ017 $ GND

_MC081 & _MCO093
MCO081;

TMC043 & !

_MC085;

MCELL( _EQ018 $ GND

_MCO81 & _MC117
MCO081;

_MCO14 & !

_MCO086;
MCELL(
_MCO81 &
“MC035 & !

_EQ019 $ GND
_MC092
“MCo81;

_MC087;
MCELL(
_MCo81 &

_EQ020 $ GND
_MC105

DATA U M2

r:82 d_dmx_r:
5582 ds_det r
182 s dnx_r:

NC4 ->

DSTRB,

DSTRB,

DSTRB,

CILOCK,

):?

):

_EQo011,

_EQ013,

MR,

MR,

-> .
oP_QU NC16 >
102 :26 MCl4->

: 60 :3 MC12- >

101 : 41 MC10->

2109 bt _nmx_r:75

vee ) ;

vee )

vee )

vCC ):

:;ﬁi

256 JUL 1595 l

oA s SR S




ADR | 95

$ STAT_IN

lrx_cir_l:80}bt_dmx_1:76|TAG %

Pin 20
DASD 11  -> DATA | 9
DISC | 54 -> _
DOD 55 . 47 Dol 56  ->
Bgi gg e # _Mco38 & !_Mcosi; ng gg
e 8 g n eosss o o
.7 _MC088 = MCELL( _EQ021 $ GND );
DSTR 98 22 = ggo21 = _mMcos1 & _McCo091 MRKO_I' 21
COPl # _MC013 & !_McCo8l;
'DI8 = _MC097; |
_MC097 = MCELL( _EQ022 $ GND );
_EQ022 = _MC042 & _MCO81
| # _MCO41 & !_McCo081; g
DI9 = _MC098;
_MC098 = MCELL( _EQ023 $§ GND );
_EQ023 = _MCO81 & _MC108
# _MCO39 & !_MC081;
DRV_OE = _MC022;
_MC022 = MCELL( !LOS § GND );
FAULT = _MC120;
_MC120 = MCELL( _EQ024 $ _MC123 );
_EQO024 = LOS & !_MC123;
% MRKO_IN = {rx_cir_l:&O}bﬁ_dmx_l:ﬂ}T_AG %
MRRKO_IN = _MCO017; o
_MCO017 = DFF( _EQ025 $§ GND, DSTRB, MR, VCC );
_EQ025 = DOO & DO9
# !DOO & _MCO17;
$ OP_IN = lrx _cir _1:80)/bt_dmx_1:82|TAG %
OP_IN = _MC008; |
_Mcoos = DFF( _EQ026 $§ GND, DSTRB, MR, VCC );
_EQ026 = DOO & DOl |
- # !DO0 & _MCO08; _
$ REQ_IN = |rx cir_l1:80/bt_dmx 1:75|{TAG %
REQ_IN = _MC002;
_MC002 = DFF( _EQ027 $§ GND, DSTRB, MR, VCC );
_EQ027 = DOO & DO7
# 1DO0 & _MC002;
RLY_DRV = _MCO021;
_MC021 = MCELL( !LOS $§ GND );
$ SEL_IN = |rx cir_1:80|sl_dmx_1:93!:26 %
SEL_IN = _MC006;
_MC006 = MCELL( _EQ028 $ GND );
_EQ028 = !|_MCO15 & _MCO16; |
$ SER_IN = |rx cir_l1:80}/ds_dmx 1:78|TAG %
SER_IN = _MC004;
_MC004 = DFF( _EQ029 § GND, DSTRB, _EQ030, VCC );
_EQ029 = DOO & DO4
# !DO0 & _MCO04;
_EQO30 = !_MC029 & MR:




67 10
SEL | 14
SER |: 15
STAT I : 72 48 : :
VLTN . MC96 rx_cir_r:82 s_dnx_r:101 :42 = M121 tx_cir_r:
14 MC1 1STAT IKx_flr HCQOSabt nk_r:75 :5
- _MC005 = DFF( _EQ031 § GND, DSTRB, MR, ~VCC );
T EQ031 = DOO & DO6 - |
# !DO0 & _MCO005;
$ STROBE = |tx_cir_1:131}as_syn_l:95|STRB %
STROBE = _MC102;
_MC102 = DFF( _EQ032 $§ VcC, !CLOCK, _EQ033, VCC );
_EQO032 = _MC025 & _MCO37 & _MCO044 & _MCO67 & _MCO8S &
HCO94 & _MC101 & _MCl1l03 & _MCl06 & _MCl09 &
TMC114 & _MC116 & . _MCi18; |
_EQO33 = _XO001; -
X001 = EXP( ACKNLDGE & _MC102 );
$ Jala_drv:102}wd_cntr:123|:2 % '
_MClZS = DFF( vce $ MClZS, CLOCK, _EQ034, VCC):;
_EQ034 = | MCl1lll & MR; .
3 lala_drv: 102'wd cntr:123):4 % '
_MC127 = DFF( HC128 $ _McC127, CLOCK, _EQ035, VCC);
_EQ035 = ! _MC11T & MR;
£ lala_drv:102|wd_cntr:123|:5 %
_MCo080 = DFF( EQO36 $ MCOSO, CLOCK, _EQ037, VCC );
_EQ036 = _MCOGS & _MCO66 & _MC068 & _MCO69 & _MCO70 &
MC071 & '
_MCO72 & - _MCO73 & _MCO74 & _MCO75 & _MCO76 &
_MCO077 & . ' |
_Mco78 & _MCO79 & _MCl26 & _MCl27 & _MCl28;
_EQ037 = I_MC11l & MR; |
$ lala_drv:102|wd_cntr:123|:6 % _
_MC126 = DFF({( EQ038 $ _Mci26, CLOCK, _EQ039, VCC ):;
_EQQ038 = MC127 & _MCl28; '
TEQ039 = ! _MClll & MR;
$ lala_drv:102)wd_cntr:123]:7 % : :
_MCo79 = DFF( EQ040 $ MC079, CLOCK, _EQ041, VCC );
_EQO040 = _MCl1l26 & _MC1l27 & _MCl28;
_EQO041 = ! MClll & MR;
$ l|ala_drv:102)wd_cntr:123):8 %
_MC078 = DFF( EQ042 $ _MCco78, CLOCK, _EQ043, VcCC ):;
_EQ042 = MCO79 & _MCl26 & _MCl27 & _MCl28;
_EQ043 = | MC111 & MR;
$ Jala_drv:102}wd_cntr:123{:9 %
_Mco77 = DFF( EQ044 $ _Mco77, CLOCK, _EQ045, VCC );
_EQO44 = _MC078 & _MCO79 & _MCl26 & _MCl27 & _MCl28;
_EQ045 = | MC1l1ll & MR; '
$ lala_drv:102{wd_cntr:123}:10 %
_MCo76 = DFF( EQ046 $ HCO?S, CLOCK, _EQ047, VCC ):
_EQO46 = _MC077 & _MCO78 &  _MCO079 & _MC1l26 & _MC1l27 &
_MC128; -
_EQO047 = ! MC11l & MR;

%

lala_drv:102}wd_cntr:123}:11 %



** MACROCELL | NTERCONNECTI ONS ** Logie Array Block 'B': MMMMM
MMMMMMMMMMM cccccccceccecceccecceccecceccecc 21233
32222222112 27121098765439820 MCELL
ABCDEF GH Name M22->- - - - gg- - - - - - - - - - - oo
DRV.O MI17->- @- - - - - - - - - - - - - - - - - | MRKO_QU
MC21-> - - Mc075 - = DFF(- -EQ048 $ -_MC075, -CLocK, RLYed¥is, Mgec >
tx_cir r: 109 «: Ofcoz¥Dse Middo77t % _Ci rmoﬂé)%ds Wmﬁs@l& 81MC1'P!@3Q
tx_cir_ (MEqucklr 91 :104 MC29-> tx cir_r:109 ds _dn r:91 T106
MC28- > X _cir_r:109 qgQMQ§*91 1136 MC27
_EQ049 = | _MCl1ll & MR;
% Jala_drv:102|wd_cntr:123}:12 %
_MCo074 = DFF( _EQO050 $ _MC074, CLOCK, _EQ051, VCC ):
_EQO50 = _MCO75 & _MCO76 & _MCO77 & _MCO78 & _MCO79 &
_MC126 &
_MC127 & _MC128;
_EQ051 = !_MCl11l & MR;
% Jala_ drv 102)wd_entr:123}:13 %
_MC073 = DFF( EQ052 $ _MC073, CLOCK, _EQ053, VCC ):
_EQ052 = _MCO74 & _MCO75 & _MCO76 & _MCO77 & _MCO78 &
_MC079 & ' |
_MC126 & _MC127 & _MC128;
_EQ053 = ! MC1l1 & MR;.
$ Jala_drv:102|wd_cntr: 123':14 %
_MCO72 ~ = DFF( _EQ054 § . MC072, CLOCK, . _EQOS5, VCC );
_EQOS4 = _MCO73 & _MCO74 & _MCO75 & _MCO76 & _MCO77 &
_MC078 & _ | -
_MCO79 & _MC126 & _MC127 & _MC128;
_EQOS5 = ! MC111 & MR; -
. % lala_drv:102}wd_cntr:123):15 %
_MCO71 = DFF( _EQ056 § _MCO071, CLOCK, _EQ057, VCC ):
_EQ056 = _MCO072 & _MCO73 & _MCO074 & _MCO75 & _MCO76 &
_MC077 &
_MCO78 & _MCO079 & _MCl26 & _MCl1l27 & _MCl28;
_EQO57 = !|_MC11l & MR;
$ Jala_drv:102}wd_cntr:123!:16 %
_Mco70 = DFF( EQ058 $ _MC070, CLOCK, _EQ059, VCC );
EQ058 = _MCO71 & _MCO072 & _MCO73 & _MCO74 & _MCO075 &
_MC076 & ’ :
_MCO77 & _MCO78 & _MCO79 & -_MC126 & _MC127 &
_MC128; | , -
_EQ059 = ! MC11ll & MR;
$ lala_drv:102)wd_cntr:123/:17 %
_MCco69 = DFF( _EQO060 $§ _MC069, CLOCK, _EQO061, VCC ):
_EQO60 = _MCO70 & _MCO71 & _MCO72 & _MCO73 & _MC074 &
_MC075 & . | - |
_MCO76 & _MCO77 & _MCO78 & _MCO79 & _MCl26 &
_MC127 & - :
_MC128;
_EQ061 = | _MC1l11 & MR;
% |ala_drv:102!wd_cntr: 123"18 % _
_Mcoes = DFF( EQOGZ $ _MC068, CLOCK, _EQ063, VCC ):
- _EQO62 = _MCO6S & _MCO70 & _MCO71 & _MCO72 & _MCO73 &
MCO74 & T o '
_MCO75 & _MCO76 & _MCO77 & _MCO78 & _MCO79 &
_MC126 & - | - .
'_MC127 & _MC128;




tx_cir_r

MC25
. 57
MC18
33

:109 ds_dn_r:91 : 137 MC269- > tx_cir_r:109 ds_mxg

tx _cir_r:109 ds_nx_r:98 RELEASE MC24-> tx_cir_f:lﬁﬁmds K, FT SOBET
MC23 tx cir_r:109 ds_nmx_r:98 :58 MC19 tx_cir_r:10p gs~ng-T-98 =76
tx cir _r:109 reqg nmx_r:99 :5 MC2®0 tx cir_r: 109 'eq_%JULQ%%

_EQ063 = ! _MC11ll & MR;

$ |ala_drv:102}wd_cntr:123}:19 %

_MCO66 = DFF( _EQO064 $ _MCO066, CLOCK, _EQ065, VCC );:
_EQO064 = _MCO68 & _MCO069 & _MCO70 & _MCO71 & _MCO72 &
_MC073 & e
_MCO074 & _MCO75 & _MCO76 & _MCO77 & _MCO78 &
_Mco79 & :
_MC126 & _MC127 & _MC128;
_EQ065 = |_MCl111 & MR;
% Jlala_drv:102)wd_cntr:123}:20 % :
_Mc065 = DFF( _EQO066 $ _MCO65, CLOCK, _EQ067, VCC );
_EQO66 = _MCO66 & _MCO68 & _MCO69 & _MCO70 & _MCO71 &
_MC072 &

_MCO73 & _MCO74 & _MCO75 & _MCO76 & _MCO77 &

_MCO78 &
MCO79 & _MC126 & _MC127 & _MC128;

_EQO67 = |_MC111 & MR;

‘% lala_drv:102|WD_SEND %
_Mc067 = DFF( _EQ068 $ VCC, CLOCK, MR, _EQO069 );
_EQ068 = IDIV_A B & ._MCO065 & _MC066 & _MCO68 & _MCO069 & _MCO070

&

_MCO71 & _MCO72 & _MCO73 & _MCO74 & _MCO75 & _MCO76
. . :

_MCO77 & _MCO78 & _MCO79 & _MCO80 & _MC126 & _MC127
& . _

_MCl28 & WD_EN
# DIV A B & _MCO73 & _MCO74 & _MCO75 & _MCO76 & _MCO77

&

_MC078 & _MCO79 & MC126 & MCl27 & MC128 & WD_EN

# ! MC067 & WD _EN;
_EQ069 = XOOZ. -
_X002 = EXP( ! _MCO067 & _MClli1 );

$  Jala_drv:102}:2 %

_MCl25 = DFF( _MCO067 $ GND, _MCi02, _EQO070, VCC ):;
_EQ070 = MR & _X003. :
X003 = EXP( _MCO78 & _MCO79 & _MCl26 & _MCl27 & _MClz2s8

)i

$ {ala_drv:ioz}:s % _
_MC124 DFF( GND $§ VCC, DSTRB, _EQ071, VCC ):;
_EQ071 = MR & _X003; |

% lala_drv:102!:96 %
_MC123 DFF( GND $ VCC, VLIN, _EQ072, VCC );
_EQO72 = MR & _X003; |

$ !rx_cir_1:80!bt _dmx_1:731:2 %

_MC048 = DFF( _EQO073 $ GND, DSTRB, _EQ074, VCC );:
_EQO73 = DOO & _MCO048
4 'D00 & Do9;
_EQ074 = !|_MCO027 & !|_MCO028;

$ |rx_cir_1:80)bt_dmx 1:74}:2 % o '
_MC064 = DFF( EQO75 S GND DSTRB, _EQO076, VCC ):




68 Pin 20 ADR I N 51

CLOCK 11 : WWA&N24L%J£N'“

9 ' DISC_IN §4 0. =5

DO0 59 51 DOA 3

D06 61 DO7 84 25 JUL %995

D8 65 _EQ075 = DOO & _MCO064 DO$ 70

DSTRB 52 - 4 1DO0 & DO8; ' QST s csmsnd
_EQO076 = ! MC027 & ! MC028. . .

$ |rx_cir_1l:80|/bt_dmx 1:75}:2 %

_MC063 = DFF( EQO77 $ GND, DSTRB, _EQ078, VCC ):
_EQO077 = DOO & _MCO63
# 1DO0 & DO7;
_EQ078 = !_MCO027 & ! MC0287

$ lrx_cir_1: 80'bt dmx_ 1 76):2 %

_MC062 = DFF( _EQ079 $ GND, DSTRB, _EQ080, VCC );
_EQ079 = DOO & _MC062
' # 1DO0 & DO6;
_EQ080 = !|_MC027 & !_MC028;

% |rx_cir_1:80|bt_dmx 1:80}3:2 %

"McO61~ = DFF( _EQ0SI § GND, DSTRB, _EQ082, VCC );
_EQO81 = DOO & _MCO061 '
4 !DO0 & DO2;
_EQ082 = !_MC027 & !_MCO028;.

£ |lrx cir_1:80)bt_dmx 1:82):2 %

_Mc060~ = DFF( _EQ083 § GND, DSTRB, _EQ084, VCC );
_EQ083 = DOO & _MCO60
# !DO0 & DO1;
_EQ084 = !_MC027 & !_MCO028;

K lrx_cir_1:80]ds_det_1:47}:2 % :
DFF( GND § VCC, _EQ085, _EQ086, VCC ):

_MC032 =
_EQ085 = _X004;
X004 = EXP( !_MCO03 & !_MCO04 & !_MCO32 );
"EQ086 = !_MCOO5 & _MCOO8 & MR;

$ |rx_ cir_1:80]ds_det 1:47}:3 %
MCO31 = DFF( MC003 S GND, _M0032 _EQo87, VCC ):
_EQ087 = '_MCOOS & _MCOO8 &

¥ 8

2 Jrx cir_ 1:80|ds_dmx 1:77):2
_Mc059 = DFF( _EQ088 $ GND, DSTRB, _EQ089, VCC );
_EQ088 = DOO & _MCo5¢
# IDOO & DOS: .
_EQ089 = !_MC027 & !_MC028;

$ |rx_cir_1l:80)ds_dmx 1:77| 126 % _ o ,
MC030 = DFF( ! MC031 $ GND,'!DATA_OUT, _EQ090, VCC );
_EQ090 = MC003 & MR:;

$ |rx cir_l:80]ds dmx_1:78}:2 %

_MC058 = DFF( _EQO91 $ GND, DSTRB, _EQ092, VCC );
_EQO091 = DOO & _MCO58
4 !DO0 & DO4;
_EQ092 = ! MC027 & }_MC028;

% lrx cir_1:80!ds_dmx_1:78!:26 % |
_MCo29 DFF( ! MC031 $ GND, !SER_OUT, _EQ093, VCC );
_EQO093 HCOO4 & MR, o ] o




[ e
E I " s Sy

. _ !

98 | | MR 22 AR
MRKO | N 21 - o - oP_IINi10"
REQ IN 17 - e SEL EN:14. . o ...

SER IN 25 SER IN D 15 _ 52 o “Jéﬂﬁh'dgé‘j
IN 72 - | S

VLTN M5 & 1rx_cir_1:80!sl_dmx 1:93}:2 % odr Mz
OP OUT MCLMCOS70i r = DEF (ds_FRO093. 60 G§°NC1P§M:X c.LEQQ‘951rOQV§'§ §9~"rT“““.“93 I
MC111-> t X aﬁﬁ°ﬁ41$9 &905§n LM§@5765 MC76 tx_cir_r:109 req nx_r:99 :4

_EQ095 = '_ncoz7 & !_ycozs,

$ |rx_cir_1:80|sl_dmx 1:93]:3 % _ '
_MC016 = DFF( EQ096 $ GND, DSTRB, MR, VCC ):;
_EQ096 = DOO & DO3
# 1DO0 & _MCO16;

$ |rx cir_1:80]sl_dmx_1: 93'-20 % _
_MCOlS = DFF( GND $ VCC, SEL_OUT, _EQ097, VCC ):
_EQ097 = _MC016 & MR; | .

3 '}rx_ci:_lzao{:84 % ,
_Mco28 = DFF( GND § VcC, ! _MCO08, _MCO026, VCC );

$ |lrx c1r 1:80!:85 %
MC027 DFF( GND $§ VcCC, !_MC005, _Mcoz2s, vece );

% }rx_cir_lzsol:as % _
_MCo26 = DFF( _EQ098 $§ GND, CLOCK, VCC, VCC ):

_ _EQO098 = ! MC027 & !_MCO028;
$ |tx_cir_1l:131}as_syn_1:95}:58 $% o
uc112 = DFF( _EQ099 § ! MC112, ICLOCK, MR, . VCC ):
_EQ099 = _MCOZS & _MCO37 & _MCO44 & _MCO67 & _MCO89 &
_MC094 &

_MC101 & _MC103 & _MC1l06 & _MC109 & !_MCli2 &

_MC114 &
_MC116 & _MC118;

3 jtx_ cir 1:131)as_syn_1:95]:65 %
_MClll = DFF( _MC112 §$ GND, {CLOCK, _EQ100, VCC ):
_EQ100 = _X005;
_X005 = EXP( _MC025 & _MCO37 & _MCO44 & _MCO67 & _MCO089 &
_MC094 &
_ _MC101 & _MC103 & _MC106 & _MC109 & _MC1l1l4 & _MC116
&
MC118 ):
$ |tx cir_1:131]bt_mx 1:59}:4 %
_Mci122 = DFF( lOP_OUT $§ GND, _EQ101, MR, VCC );
_EQ101 = CLOCK & !_MC112; ; '

£ Jtx_cir_1:131)bt_mx_1:59):5 %
_MCIZl = DFF( MClZZ $ GND, _MC111, MR, VCC );

$ Jtx_ c1r 1: 131'bt mx_1:59):39 %
_MCllS MCELL( 1"MC122 § _MC121 );

$ Jtx_cir_1:131}bt mx 1:59}:45 %
_Mc047 = DFF( _EQ102 $§ GND, _EQ103, MR, VCC );
_EQ102 = _XO006;
X006 = EXP{ _X007 & _X008 & _X009 );
X007 = EXP( !_MC034 & _XO006 );
X008 = EXP( !BUS_OUTO & _MCO033 & _MC034 );



| NTERCONNECTI ONS ** - Logi 'C CMMMMM

e

69 ** MACROCELL c Array Bl ock
MMMMMMMMMMM ~ CCCCCCCCCCCCCCCC bbbt
4433333334 8765432198765 430 MEYRERLACEMERT SHEET
ABCDEFGH Nane MC48 al a_drv: 83 qupntr 123 :5 . = R
X009 = EXP( ! _MCO33 & _X006 ); - 26 JUL 998
“EQ103 = CLOCK & !_MC112; ' N—
$ ltx cir 1:131!bt_mx_l:61) 4 0% | . e

_ncose = DFF( IADR _OUT § GND, _EQl04, MR, VCC );
_EQ104 = CLOCK & !_MC112; :

% 'tx cir_1:131}bt_mx_1:61}:5 %
_ﬁCOQS = DFF( HC096 $ GND, _MCl11, MR, VCC ):

$ ltx cir_1:131lbt_mx_l:61l:39 % .
_MC094 = MCELL( !_MC096 $ HC095 )

$ Jtx_cir_1:131}bt_mx_1:61):45 %

_Mc046 = DFF( _EQ105 § GND, _EQ106, MR, VCC );
_EQ105 = _X0107 ' ' '
X010 = EXP( _X011 & _X012 & _X013 );

TX011 = EXP( !_MCO34 & _X010 ):

X012 = EXP( !BUS_OUT1 & _MCO033 & _MCO34 );
TX013 = EXP( !_MC033 & _X010 );

TEQ106 = CLOCK & !_MC1127

$ |tx_cir_1:131|bt mx_1: 62'°4 % :
MC093 = DFF( 'SEL OUT $ GND, _EQ107, MR, VCC ):
_EQ107 = CLOCK & T _MCl112; '

% }tx_cir_l:131}bt_mx;1:62}:5 %
_MC045 .= DFF( _MC093 § GND, _MClll, MR, VCC );

$ ltx_cir 1:131!bt_mx 1:62/:39 %
_MCO44 = MCELL( ! _MC093 $ _MCO045 );

% |tx cir 1:131)lbt_mx 1:62}:45 %

_MC043 = DFF(. _EQ108 $ GND, _EQ109, MR, VCC ):;
_EQ108 = _X0147 |
TX014 = EXP( _XO015 & _X016 & _X017 );
X015 = EXP( ! _MCO34 & X014 );
TX016 = EXP( !BUS_OUT2 & _MCO33 & _MCO034 );
X017 = EXP( !_MC033 & _X014 );

TEQ109 = CLOCK & !_MC1127.

$ Jtx cir 1:131]bt _mx 1:65}:4 %
_MC042 = DFF( 'HOLD OUT $ GND, _EQ110, MR, VCC ):
_EQ110 = CLOCK & ! MC112, .

$ ltx _cir_1:131|bt_mx_1:65):5 % -
_MCl10 = DFF( _MC043 § GND, _MC111, MR, VCC );

% |tx_cir 1:131!bt_mx 1:65!:39 %
_MC109 = MCELL( !_MC042 § _MC110 ):;

$ l!tx cir 1:131)bt_mx_1:65!:45 % -
DFF( _EQ111 $ GND, _EQ112, MR, VCC );

_MC041 =
_EQ111l = _XO0187 |
X018 = EXP( _X019 & _X020 & _X021 );
TX019 = EXP( !_MCO034 & _X018 );

TX020 = EXP( !BUS_OUT7 & _MC033 & _MC034 );
X021 = EXP( !_MC033 & _X018 );



MAT - >

al a_drv:
al a_drv:
al a_drv:
wd _cntr:

al a_drv: 83 wd_cntr: 123 : 8 MOAG -> al a_drv: 83 wd_cntr: 125 500
83 wd_cntr:123 :10 M44 ala drv: 83 wd cntr:123 : 11 M43 a%;
83 wd_cntr:123 :12 M42 -> ala_drv: 83 wd cntr:123 113

83 wd_cntr:123 : 14 MC39 al a_drv: &&,md cntr: 123 : 15 aIaVS?VQQBJﬁ% £
123 :16 MC38 ala drv: 83 wd_cntr: 123 :16 MC37 ala drv: 83 Wd cntr: 123
.17 MC36-> _EQli2 = CLOCK & ! MCllZ.,,

$ Jtx_cir_1:131|bt_mx_1: 66' 4 %
MC108 = DFF( 'MRKO OoUT $ GND, _EQl13, MR, vee )
EQ113 = CILOCK & ! MCllZ,

$ jtx_cir_1: 131'bt mx_1: 66' 5 %
_MC107 = DFF( MC108 $ GND, _MCl11, MR, VCC_):

$ jtx_ c1r 1:131)bt_mx 1 56'-39 %
_uc1os MCELL( 1_MC108 $ _MC107 );

$ |tx cir_1:131]bt mx 1:66}:45 %

_Mc039~ = DFF( _EQ11%3 § ¢ND, _EQ115, MR, VCC );
_EQ114 = _X0227

X022 = EXP( _X023 & _X024 & _X025 ):

TX023 = EXP( !_MCO34 & _X022 ); o
X024 = EXP( !BUS_OUTP & _MCO033 & _MCO034 );
TX025 = EXP( !_MCO033 & _X022 );

TEQ115 = CLOCK & !_MCl127

$ Jtx_cir_1:131)jc mx 1:94}:4 % : :
_MC105 = DFF( 'CMD ouT $ GND, _EQll1l6, MR, vee ) ;s
_EQllé = CLOCK & T _MCl12;

$ Jtx_cir_1:131)c mx 1:94}:57 %

_MC101 = DFF( GND § GND, _MC105, MR, _EQ117 ):
_EQ117 = _X026; -
X026 = EXP( _MC104 & _MC111 );

$ Jtx cir_1l:131]c_mx_1:94{:79 %
MC104 DFF( _EQ118 § VCC, CLOCK, MR, VcC );
_EQ118 _MC101 & _MC103; :

% |ltx _cir_1: 131'c mx_1:94}:86 %

MC038 = DFF( _EQ119 $ GND, _EQ120, MR, VCC );
_EQ119 = _X027;
X027 = EXP( _X028 & _X029 & _X030 );
TX028 = EXP( !_MCO34 & _X027 );
X029 = EXP( !BUS_OUT5 & _MCO33 & _MCO034 ):
TX030 = EXP( !_MCO33 & _X027 );
"EQ120 = CLOCK & !_MCl127

$ ltx_cir_1:131)c mx_1:94|:89 %
;MCIO3 = DFF( MC031 $ GND, !_MCIOS, MR, _EQl21 )i
_EQl2l = X026:

£ |jtx _cir_1: 131'd mx_1: BS’RELEASE 3
HC092 = DFF( 'DATA ouT $ GND, _EQl122, MR, vee )
_EQ122 = CLOCK & ! MC112; .

$ Jltx_cir_1:131)]d mx 1:85|/SEND %
DFF( GND § GND, _MC092, MR, _EQ123 );

_MC037 =
_EQ123 = _XO031;
~X031 = EXP( _MC036 & _MCl1l );

$ |tx cir_1:131]d mx 1:85}:79 %
MC036 = DFF( z _MC037 $ GND, CLOCK, MR, VCC ):



ala_drv 83 wd cntr 123 : 18 M35 - > ala drv:- 83 wd_cntr: 12 ﬁqﬂéxﬁggijid% £

ala_drv:83 wd _cntr: 123" 20 MC33 -> al a_drv: 83 WD SEND MC40 BUE PUTP™ P20
ADR_: 51 ' CLOCK 1
DATA | 9 _ 85 - 26Jq5§§5 i
97 . _ _ ' . ' BFV—A-B 4 mnid
DO0 59 $ Jtx_cir 1:131)/d mx_1:85):86 3 D5 60 S
DO6 61 _MCo035 = DFF( _EQl124 § GND, _EQ125, MR, VCC )7 DO7 64
D8 65 _EQ124 = _X032; D9

_X032 = EXP( _XO033 & _X034 &  _X035 );

_X033 = EXP( ! MC034 & _X032 ):; '

TX034 = EXP( !BUS_OUT4 & _MCO33 & _MCO34 );

_X035 = EXP( ! MC033 & X032 ):
_EQ125 = CLOCK & ! MC112, .

% |tx_cir_ 1 131)ds_mx_1:89|{SEND %

_MCOZS = DFF( EQ126 S _MC025, CLOCK, MR, _EQ127 ).
_EQ126 CMD OUT & DATA_ OUT & MCOZO & MCO23 & MC024 & MCOZS

&

o SER_OUT;
_EQ127 = _X036;
X036 = EXP( !_MC025 & _MC111 );

% ltx cir_1:131!ds mx 1:89}:105 % S

_Mc024~ = DFF( _EQ128 § GND, CLOCK, _EQ129, VCC );
_EQ128 = CMD_OUT & DATA_OUT & _MC020 & SER_OUT;
_EQ129 = CMD_OUT & DATA_OUT & _MC020 & SER_OUT;

$ |tx cir_1:131)ds_mx_1:89}:106 %
_Mcozs = DFF( _MC02% §$ . GND, CLOCK, _EQ130, VCC );:
_EQ130 = CMD OUT & DATA_OUT & _MC020 & SER_OUT;

% |tx_cir_1:131)ds_mx_1: 89"116 %
_MCO34 = DFF( GND $ GND, 1SER _ouT, VCC, _EQ131 );

_EQ131 = _MCO31 & !_MC117;:
% Jtx_ cir_1:131)ds mx_1:89}:117 %
_MC033 o= DFF( GND $ GND, {DATA , OuUT, VCC, _EQ132 );
_EQl32 = HC031 & ! _Mco92; _

% 'tx cir_1:131]ds_mx_1:89}:128 $%

_ncozo = DFF( _EQ133 §$ VeC, CLOCK, _EQ134, VCC );
_EQ133 ! HCOZO & !_MCO31; .
_EQl134 MC025 & MR.

$ |tx cir 1:131)s_mx_1:88RELEASE %
_nc117 ="DFF( ISER OUT § GND, _EQ135, MR, VCC );
_EQ135 = CLOCK & T _MCliz2;

$ Jtx cir_1:131)s mx 1:88]:57 % )
DFF( GND $§ GND, _MCl17, MR, _EQ136 );

_Mc116 =
_EQ136 = _X037;
X037 = EXP( _MClll & _MC115 );

$ |tx_cir_1:131}s mx 1:88):58 %
_MCIIS DFF( EQ137 $§ VCC, CIOCK, MR, VCC );
_EQ137 _MC11% & _MC116;

$ Jtx_cir_1:131}s _mx 1:88}:74 %
_MC114 = DFF( ! MC113 $ GND, ! _MC117, MR, _EQ138 )?
_EQ138 = X037' '

$ ltx_cir 1:131)s_mx_1:88!:75 %
MC113 = DFF( MCOOS $ GND, _MC117, MR, vee )




70 70
98
MRKO 21
SER | 15
VLTM
£ ltx_cir_
“McO14~ =
_EQ139 =
X038 =
X039 =
X040 =
X041 =
“EQ140 =

£ |tx _cir_
_MC091™
_EQ141 =

$ |tx cir_
_Mc090™ =

& ltx_cir_
“Mco89™
_EQ142 =

#

% |tx_cir_

“Mco13”
_EQ143
X042
X043
X044
~X045
TEQ144

%

= MCELL(

DSTP
MR 22
oP_ 10 -
REQ 17 ST oo

SEL | 14 ->

STAT_ 72

56

1:131!s_mx_1:88!:84 §

"DFF( _EQ139 $ GND, _EQ140,
_X0387

EXP( _X039 & _X040 &

EXP( !_MCO34 & ~_X038 );

EXP( !BUS_OUT3 & _MCO033 &

EXP( !_MC033 & _X038 );
CLOCK & !_MC1127

MR, VCC );
_X041 );

_MC034 );

1:131)sup_mx_1:100}:4 %
DFF( 'SUPR OUT $ GND, _EQ141,
CLOCK & ! MCllZ;

MR, VCC ):

1:131)sup mx_1:100}:5 %

DFF( _MC091 $ GND, _MC11l, MR, VCC );
1:131)sup_mx 1:100}:39 %
EQ142 $ VCC )}z

_MC091 & !_MCO0%2 & !_MC117

!_MCO090 &
TMC091 & 1_MCO092 & ! MC117;

_MC090 & !
1:131)sup mx_1:100}:45 %

“DFF( _EQI43 § GND, _EQl44, MR, VCC ):
_X0427

EXP( _X043 & _X044 & _XO045 );

EXP( !_MCO34 & _X042 ); '

EXP( !BUS_OUT6 & _MCO033 & _MCO034 );

EXP( !_MCO33 & _X042 ); -

CLOCK & !_MC1127

 Shareable Expanders that are Duplicated in Multiple LABs:

(none)

$ Copyrighted April 6, 1992 by FiberCom, Inc.

REPLACEMENT SH

26 JUL 1%
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96 . V\DPI\/C128_>************
* * ala drv:83 wd _cntr:123 :2 MCI27-> * * * * * % % % g| g dry: 83
wd _cntr: 123 :4 MC126-> ala drv:83 wd _cntr:123 :6 MC125-> ala _drv: 83

wd cntr:123 : 7 MC1L ->

MINI@3

OP_OUT MC111-> tx_cir_r: 109 as_syn_r:93 :65 ** MACROCELL
| NTERCONNECTT ONS * * Logrc Array Block.'D : MMMMMMMMMMMMM
MMM cccccccecceccecceccecccecceccc 555555546666 265
55 -57-
" APPENDIX B

Project Information f:\max2work\mini\mini_: rem\m1n1 rem.rpt

MAX+plus II Compiler Report File

Version 2.11 04/06/92 _

**%%* 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 % Utilize

MINI '~ EPMS130WC-1 39 35 4] 118 44 82 %

*% PIN/MC/CHIP ASSIGNMENTS #*#*

Actual
User Assignments _

Assignments (if different)- Node Name

MINI@8s ACKNLDGE

MINI@99 ACTIVITY

MINI@20 ADR_IN

MINIEs ADR_OUT

MINI@29 BUS_INP

MINI@39 BUS_1INO

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

MINIg46 BUS_OUT4

MINI@45 BUS_OUTS REPLACEMENT ?””—:1

MINI@42 BUS_OUTé6 - e

MINI@41 BUS_OUT7 . .

MINI@s1 CLOCK o | 26 JUL 1996

MINIE@S CMD_OUT | |

MINI@84 - coo '

MINIES83 Col

MINI@SS DASD

MINI@11 DATA_IN

DATA_OUT



6 5432109432109 8 7% MELL ABCDEFGH
Nane MC56 BUS QUTO MC5 -> BUS QUT1 MC54 BUS OUT2 MCS3 BUS ClJT3 MC52 BUS
QuT4 MCs1 BUS C1JT5 MC50 BUS OUT6 MC49 BUS OUT7 MCB4 t X CII’ 109 bt _nx_r: 77
4I\/C63tXC|r 109btm<r77 141

-58-~
MINI@24 DAT_IN_D
MINI@9 DISC_IN
MINI@97 DIV_A_B
MINI@73 DIO
MINI@74 - DIl
MINI@75 | DI2
MINIR@76 _ DI3
MINI@77 DI4
MINI@7S DI5
MINI@79 DI6
MINI@S0 . . DI7
MINIE@s1 | DIs
MINI@S2 - DI9
MINI@S54 DOO
MINIE55 po1
MINI@S6 DO2
MINI@S7 DO3
MINI@SS - DO4
MINI@SS DOS
MINI@60 | o DO6
MINIE61 DO7
MINI@64 Do8
MINI@65 ' | DO9
MINI@28 DRV_OE
MINI@70 . DSTRB
MINI@100 FAULT
MINI@2 ' HOLD_OUT
'MINI@52 | o _ LOS
MINI@9S : MR
MINI€22 MRKO_IN
MINI@23 MRKO_OUT
MINI@21 oP_IN
MINI@1 | OP_OUT
MINI@10 REQ_IN
MINI@27 | RLY_DRV
MINI@17 SEL_IN
MINI@6 ' SEL_OUT
MINI@14 : | SER_IN
MINI@25 - SER_IN_D
MINI@4 - SER_OUT
MINIE15 ~ STAT IN
MINI@s6 STROBE
MINIE7 - SUPR_OUT
MINI@72 - VLTN

MINI@96 | WD_EN




71 MC62 tx_cir_r:109 bt _nx_r:78 :4 MN61 MC61 tx_cir_r: 109 bt_nx_rf78 141
M360 tx cir_r:109 bt _nx r:80 :4 MCB9 tx _cir_r:109 bt _nmx r:80 : 36

** FILE HIERARCHY **

rx_cir_r:82
rx_cir_r:82
rx_cir_r:82
rx cir r:82
“irx cir r:82
rx cir r:82
rx cir r:82
rx cir r:82
rx cir r:82
rx cir r:82
rx cir r:82
tx cir r:109
tx cir r:109
tx_cir_r:109
tx_cir_r:109
tx_cir_r:109
tx_cir _r:109
tx_cir_r:109
tx cir r:109
tx cir r:109
tx cir r:109
tx cir r:109
tx cir r:109
tx cir r:109
tx cir r:109
tx cir r:109
tx cir r:109
tx cir r:109
tx cir r:109
tx cir r:109

tx cir r:109

tx_cir_r:109

tx_cir_r:109
ala_drv:83!

voToaopnaO
3
H K|

o
ct
H

bt_dmx_r:85

ala_drv:83!wd_pntr:12

"
o 7
()
t

%

B

0 0 00 00 \D et |} we
WOWOAMMNODOOONM
HWOOW~=0kFENO

as_syn_r:93

-59-

bus_in_0:100/!

req _mx_r:99
req mx_r:99

ds_dn_r:91
ds_mx_r:97
ds_mx_r:97
ds_mx_xr:98
ds_mx_r:98
bt_mx_r:81
bt_mx_ r:81
bt_mx_r:80
bt_mx r:80
bt_mx r:78
bt _mx r:78
bt mx r:77
bt mx r:77
bt mx r:76
bt _mx r:76
bt_mx r:75
bt_mx r:75

3!

!fclatch:43{

fclatch:86]
fclatch:86]
fclétch:43=
fclatch:43|
fclatch:43)
fclatch: 43|
fclatch:43]
fclatch:43|

TIRE N RN W




MC58 tx_cir_r:109 bt_nmx_r:80 :41 MC57 tx_cir_r:109 bt_nx_r:81 :36 Pin 20

ADR I'l 29 , "BUS_IN 30
BUS I N 51 ' CLCCK 11
DATA Il 9 DISC Il 54
DQ0 55 : DOL 56

D2 57 DG83 58

D4 59 DC6 60

DC6 61 60 - . DO7 64

DC8 65 A D& 70

DSTR '

seees Logic for device "MINI' compiled without errors

Device: EPMS13ONC-1
Security: OFF

A R R R R A
c D EEEE c
T T § § 8 8 s K
F I v oW E EEE T N
A v _ DD R R R R R L
vz A _AVVVVVYYVYGEGEODCCTDD
LT M _E S CCETETETEHSNHSNT SBTGSGTGOUOTITI
T YR BNDCCDODODTUDTUDTDTETESTGDOTILIO9 8
./ 100 99 98 97 96 95 94 93 92 91 90 89 88 87 66 85 84 83 82 61 |
oP_ouT | 1 : 80 | DI7.
HOLD_OUT | 2 79 | DI6
DATA_OUT | 3 78 | DIS
SER_OUT | 4 77 | DI4
cMD_OUT | 5 76 | DI3
SEL OUT | 6 75 | pI2
SUPR OUT | 7 74 | D11
ADR_OUT | 8 73 | DIO
DISC_IN | -9 72 | VLIN
REQ_IN | 10 71 | GND
DATA_IN | 11 70 | DSTRB
GND | 12 €5 | vee
.GND | 13 68 | vee
SER_IN | 14 §7 | GND
STAT_IN | 15 66 | GND
GND | 16 ‘EPMS130WC-1 65 | DOS
SEL_IN | 17 64 | Do8
vec | 18 63 | GND
vee | 19 62 | GND
ADR_IN | 20 €1 | DO7
oP_IN | 21 60 | DOS
MRKO_IN | 22 $3 | DOS
MRKO_OUT | 23 58 | pod
DAT_IN D | 24 57 | po3
SER_IN D | 25 $6 | DO2
- RESERVED | 26 55 | polL
RLY_DRV | 27 $4 | DOO
DRV_OE | 28 $3 | RESERVED
BUS_INP | 29 52 | 10§
BUS_IN7 | 30 : 51 | cLocK
: I_ 31 32 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 S0 _| -
B B BB BBGGS BB BV YV BBBDBB B
U UUUUUNNU U UTUUUCC®UUUUVUUU
$ $ S S 5 S DDS S S SCCS S S S 8 s
I T ITITT T oo o 0 00 00 O
N NN NNN N U U U UUUUUU
§ S ¢4 3 2 1 0T T T T T TTCTT
P 7 6 S 4 3 2 10




98 MR 22 21 10
REQ I 17 SEL | 14
SER | 15 STAT I 72
VLTN NCl oP_QU M112->
tx_cir_r:109 as_syn_r:93 :58 NC30 tx_cir_r:109 ds_dn_r:91 :104 MC29
tx_cir 109 ds_dn_r:91 :106 ** MACROCELL | NTERCONNECTI ONS **  Logic
Array Block "E : : '
61
*% RESOURCE USAGE *%*
' Shareable Externa
Logic Array Block Macrocells I/0 Pins Expanders Interconnec
A: MC1 - MC1é6 16/16(100%) 8/8(100%) 1/32( 3%) 10/24(41%
B: MC17 - MC32 16/16(100%) 7/8( 87%) 2/32( 6%) 12/24(50%)
cC: MC33 - MC48 16/16(100%) 8/8(100%) 1/32( 3%) 11/24(45%)
D: MC49 ~ MC64 16/16(100%) 8/8(100%) 8/32( 25%) 13/24(54%)
E: MC65 - MC80 6/16( 37%) 7/8( 87%) 0/32( 0%) 6/24(25%)
F: MC81 - MC96 16/16(100%) 8/8(100%) 28/32(87%) 23/24(95%
G: MC97 - MCl1l2 16/16(100%) 6/8( 75%) 3/32( 9%) 19/24(79%
H: MCll1l3 - MC1l28 16/16(100%) 6/8( 75%) 1/32( 3%) 8/24(33%)
Total dedicated input pins used: 16/ 20 ( 80%)
Total I/0 pins used: 58/ 64 ( 90%)
.Total macrocells used: 118/128 ( 92%)
Total shareable expanders used: 44/256 ( 17%)
Total input pins required: 39
Total output pins required:- 35
Total bidirectional pins required: 0
Total macrocells required: 118
Total shareable expanders in database. 44
Synthesized macrocells: 0/128 { 0%)

26 JUL 996




72 . MMMMMM cccccec 877777 098765
MCELL ABCDEFGH Nanme M0
tx cir_r:109 bt _mx r:77 :5 MC79 tx _cir_r:109 bt _nx_r:77 :33 MC78

tx cir_r:109 bt _nmx r:781:5

62
*% INPUTS **
Shareable
" Expanders Fan-In
Pin MCell 11AB Primitive Total Shared INP FBK Name
85 (101) (G) - INPUT -0 0 0 0 ACKNLDGE
- 20 - - INPUT 0 0 0 0 ADR_IN
29 (23) (B) INPUT 0 0 0 0 BUS_INP
39 (39) (C) INPUT o 0 0 0 BUS_INO
36  (38) (C) INPUT 0 0 0 0 BUS_IN1
35 (37) (<) INPUT 0 0 o] 0 BUS_IN2
34 (36) . (C) INPUT 0 0 0 .0 BUS_IN3
33 (35) (©) INPUT 0 0 0 0 BUS_IN4
32 (34) (C) INPUT 0 0 0 0 BUS_IN5
31 (33) (©) INPUT 0 0 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 (4] 0 0 0 DATA_IN
24 (18) (B) INPUT 0 0 0 0 DAT_IN D
9 - - INPUT 0 0 0. 0 DISC_IN
97 (117) (H) INPUT 0 0 0 0 DIV_A B
54 (68) (E) INPUT (o] 0 0 0 DOO
55 (62) (EB) INPUT 0 (o} 0 0 DOl
56 (70) (E) INPUT 0 0 0 0 DoO2
57 (71) (E) INPUT 0 0 0 0 DO3
58 (72) (E) INPUT 0 0 0 . 0 Do4
59 - - INPUT 0 0 0 0 DOS
60 - - INPUT 0 0 0 0 DO6
61 - - INPUT 0 (1] o} 0 DO7
64 - - INPUT 0 0 0 0 DoS8
65 - - INPUT 0 1) 0 0 DoOo
70 - - INPUT 0 0 o] 0 DSTRB
52 (66) (E) INPUT 0 0 0 0 Los
98 (118) (H) INPUT 0 0 o} 0 MR
22, - - INPUT ) 0 0 0 MRKO_IN
21 - - INPUT -0 0 0 0 OP_IN
10 T - - INPUT 0 o} 0 0 REQ_IN
17 - - INPUT 0 0 0 0 SEL_IN
14 - - INPUT 0 0 (¢] 0 SER_IN
25 (19) (B) INPUT 0 () 0 0 SER_IN D
- 15 ' - - INPUT 0 0 0 0 STAT_IN
72 - - INPUT . 0 0 0 0 VLTN
96 (116) (H) INPUT 0 0 0 0 WD_EN




MC77 tx_cir_r:109 bt _nmx_r:78 :33 MC76 tx_cir_r: 109 req nr _r:

tx_cir_r:109 req_nx_r:99
51
DATAIN9 . . --
DC6 60
DO7 64
D 70
MR 22
OP_IN 10
SEL I N %% QUTPUTS *#*
Pin MCell LaB
99 119
8 8
40 40
50 56
49 55
48 54
47 53
46 52
45 51
42 50
41 49
5 5
84 100
83 99
3 3
73 81
74 82
75 83
76 - 84
77 85
78 86
79 87
80 88
81 97
82 98
28 22
100 120
2 2
23 17
1 1
27 21
"6 6
4 4
86 102

7 7

PAPPEWIEUIETAQN MNP AQAPUODOOODUTN M

41 Pin 20

CLOCK 11

DI SC_I N 59

D06 61

D08 65

DSTRB 98

MRKQ3l N 21
REQ IN 17

Shareable

Expanders Fan-In

Primitive Total Shared INP FBK
OuUTPUT
DFF
DFF
DFF
DF¥
DFF
DFF
DFF
DFF
DFF
DFF
DFF
OUTPUT
OUTPUT
DFF
DFF
OUTPUT
ouUTPUT

OUTPUT -
OUTPUT
OoUTPUT
OUTPUT -
OUTPUT
OUTPUT
ouUTPUT
OUTPUT
OUTPUT
DFF
DFF
DFF .

ouTPUT -
DFF
DFF
DFF
DFF

s .
HRWWHOORKFHRHEROWWWWWWWWWEHENQORRKREPREMER RN

OPOODO0OO0O0O000000000O000O00O000C0O0O0OO0O0DO00OO0
0000000000000V 000OO000000O0O0O000O
BB BRERBHRFRPOOO0ODOO0OOONBEG &L B BGBELLDO

99 :4 MC75
ADR | N

Name
ACTIVITY
ADR_OUT
BUS_OUT!
BUS_OUT(
BUS_OUT3]
BUS_OUT:z
BUS_OUT:
BUS_OUT4
BUS_OUTE
BUS_OUTE
BUS_OUTY
CMD_OUT
Ccoo
col
DATA_OU1
DIO
DIl
DI2
DI3
DI4
DI5
DIe
DI7

' DIS8

DIS
'DRV_OE
FAULT
HOLD_OUT
MRKO_OU1
OP_OUT
RLY DRV
SEIL_OUT
SER_OUT
STROBE
SUPR_OU"

T e AEebnaes e o i o



14 SER IN 15
STAT_I N 72 VLTN MC112-> tx_cir_r:109 as_syn_
:93 :58 MC111-> tx cir_r:109 as_syn r:93 :65 MX64
tx ~cir_r:109 bt _mx_ r:77 :4 MX62 : :
bt nr_r:78 4 ~** MACROCELL | NTERCONNECTI ONS ** Logi ¢ Arra
MMMMMMMMMMMMMMM cccccccceccc
8888888899999 90938 123456786 54§43
MCELL ABGCGdPEFGH Nane
DO
%% 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 C DFF 0 0 2 18 |ala_drv:83|wd_entr:123]:5
-~ 126 H DFF 0 0 2 3 Jala_drv:83|wd_cntr:123|:6
- 125 ®H DFF. 0 0 2 4 Jala_drv:83jwd_cntr:123|:7
- 47 ¢ DFF 0 0 2 5 |ala_drv:83{wd_entr:123]:8
- 46 C DFF 0 0 2 6 |ala_drv:83|wd_ecntr:123{:9
- 45 C DFF 0 0 2 7 Jala_drv:83jwd_cntr:123|:10
- 4 ¢ DFF 0 0 2 8 |ala_drv:83jwd cntr:123]:11
- 43 ¢ 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 Jala_drv:83|wd_cntr:123|:14
(39) 39 C DFF 0 0 2 12 |ala_drv:83|wd cutr:123]:13
(36) 38 ¢ 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 ¢ DFF -0 0 2 15 |ala_drv:83|wd cntr:123|:18
(33) 35 ¢ DFF 0 0 2 16 |ala_drv:83|wd_cntr:123(:19
(32) 34 ¢ 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 o 0 " 2 1 |rx_cir_r:82|ad_dmx_r:99}:19
- 15 A DFF 0 0 2 3  Jrx_ cir r:82|d_dmx r:102(:26
- 14 A DFF 1 0 5 1 Jrx_ cir r:82|ds_ det r:60]:2
- 13 A DFF 0 0 4 2 |rx_c1r_r 82|ds_det_r 60j]:3
-- 12 A DFF 0 0 2 3 |rx_cir_r:82|s_dmx_r:101]:26
- 11 A DFF 0 0 3 2 jrx_cir_r:82|s_dmx r:101]:41
- 96 F DFF 0 0 11 2 |rx_cir r:82|s_dmx r:101]:42
- 10 A DFF 0 0 2 2 |rx_cir r:82|s_dmx r:101}:43
- 112 G . DFF 0 0 2 13 |tx_cir_r:109]as_syn r:93|:58
- 111 G = DFF 1 0 2 14 |[tx_cir r:109|as_syn r:93]:65
- 121 H DFF 0 0 2 2 |tx_ecir r:109|bt_mx r:75|:4
(98) 118 H DFF 0 0 1 2 J|tx_ecir 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 0 3 3 |tx_cir r:109|bt_mx_r:75/:36
(97) 117 BRH DFF 0 0 3 0 |tx_cir_r:109|bt_mx_r:75]:41
(96) 116 H  DFF 0 0 2 2 |tx_eir r:109|bt_mx_x:76]:4
(95) 115 H DFF 0 0 1 2  |tx_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
- 94 F DFF 4 0 3 3 |tx_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 ) 1 2 |tx_cir r:109|bt_mx _r:77]:5
- 79 E MCELL 0 0 0 2 |tx_cir r:109|bt_mx_r:77]:33
- 93 F DFF 4 0 3 3 |tx_cir r:109|bt_mx_r:77]:36
- 63 D DFF 0 0 3 0 |tx_cir r:109|bt mx r:77|:41
- 62 D DFF 0 0 2 2 |tx_cir r:109|bt_mx_r:78]:4
- 78 E - DFF 0 o 1 2 ir r:109|bt_mx r:78}:5



73 M82
D2 MC84
D 4 MC86
D6 MZ88

- 77
- 92
- 61

- 110
- 109
- 59
- 58
- 108
- 107
- 106

- 105

MY YOO R AUOOQODDOQOT O MM

OPFPLOCCORHPOHOFHFPOFHOODOOOKOP,PODOOP,PrOOOOPO

()]
(3]

WWOMHMNMHWMONMFEPWHFEFWLONRFERWLWOLUUPREFNOWLWWORFERNWWOKHDWWO

DI 1 MC83
D 3 MZ85
D5 MZ87
DI 7 M296

|tx_cir_r:109|bt_mx_r
jtx_cir_r:109|{bt_mx_r
jex_cir_r:109|bt_mx r
Jtx_cir_r:109|bt_mx x
|tx_cir_r:109|bt_mx_rx

|tx_cir_r:
|tx_ecir_z:
jtx_ecir_r:
|tx_cir_x:
|tx_cir_r:
|tx_cir_r:

- |tx_eir_x:
"Jtx_eir_x:

jtx_cir_r:
jtx_eir_r:
|tx_cix_r:
|tx_cir_r:
|tx_cir_r:
|tx_cizr_r:
jtx_cir_r:

“Jtx_ecir_r:

|tx_cir_r:
|tx ecir_r:
jtx_cir x:
|tx_cix_r:
|tx_eir_r:
|tx_cir_r:
|tx_cir_r:
Jex_ecir_r:
jtx_cir_r:
|tx_cir r:
|tx_ecir_r:
jtx_cir_r:
jtx_cir_r:

109{bt_mx_r
109]bt_mx_r
109|bt_ mx_r
109]bt_mx_r
109)bt_mx_r
109|bt_mx_r
109}bt_mx r
109|bt_mx_r

109|ds_dn_r:
109)ds_dn_r:
109}ds_dn_r:
109jds_dn_r:
109}ds_dn_x:
109}ds_dn_r:
109{ds_mx_r:
109]ds_mx_r:
109]ds_mx_r:
109jds_mx_r:
109{ds_mx_r:
109]ds_mx_r:
109|ds_mx_r:
109|ds_mx r:
109|ds_mx_r:
109|ds_mx_r:
109|req_mx_x

:781:33
178]:36
:78]:41
:80]|:4
:80]:5
:80]:33
:80):36
:80:41
:81]:4
:81|:5
:81]:33
:81]:36
:81]:41
91| SEND
91):81
91|:104
91]:106
91):136
91}:137
97 |RELEAS!
971:57
97]:58
97]:72
971:76
98 |RELEAS!
98]:57
98):58
981:72
98]:76
:99]:4

109|req_mx _r:99]:5

109|req_mx_r:99]:33
109|req_mx_r:99]:36
109|req_mx_r:99]:41

26

JUL 199

e e b s B e e R

REPLACEMENT SHEET

Br3eacaan o ab atrion v onns i STURTAIRE T

!

N




rx_cir_r:82 s _dnmx_r:101 :42 M5 tx_cir_r:109 bt _nmx_r:75 :36 M294
tx_cir_r:109 bt mx r:76 :36 MC93 tx cir _r:109 bt nmx r:77 :36 M292
tx_cir_r:109 bt_nx_r:78 :36 MC91 tx_cir_r:109 ds_nmx_r:97 :72 MO0
tx_cir_r:109 ds_nmx _r:98 :72 MZ89 tx _cir_r:109 req_ nx_r:99 :36 Pin 20
ADR I N 29 BUS | NP 39
BUS | NO 36 BUS INléyaﬁ

BUS IN2 34

66

** MACROCELL INTERCONNECTIONS **

Logic Array Block 'A':

MMMMMMMMMMMMMMMM
cececcecececcececececcecceccecc
85321111111164¢7°9
EEREREASRSARREN | -
MCELL | § { { 4 4 ¢t 4 0 4 0410 l ABCDEFGH /| Name
MC8 => @ = = = = @ = = = = = = = = = = , @ - === --- i ADR_OU'
MC5 => = @ = = = = = = = = = = = = = = @ * - - - - % - | CMD_OU
MC3->--@---@-----_-----.i@ ------- | DATA_OU'
MC2 => = = = @ = = = = = = = = = = = = ! @ = = - -~~~ | HOLD OU'
uc1->eeeee-@@@e--eee-}e***-----:op_ouv
MCl6-> @ - - = = = = = = - = = = = - - | @ = = = = = =7-
lrx_cir_r:82}ad_dmx_r:99]:19 : :
MC1§~-> = = @ = - = = - = - = R i B R
lrx_cir_r:82|d_dmx_r:102]):26 .
MC1l4=> = = = = = = = @ @ = = = == == 1@ = ===« - -
lrx_cir r:82|ds_det_r:60}:2
MC13=> = = = = = = @ = = @ = = = = = - l @ % = = = - % =
lrx_cir_r:82|ds_det_r:60}:3
MC12-> = = = = = = = = = = = --@8--]@-===---
lrx_cir_r:82|s_dmx_r:101]:26
MC1I-> = = = = == = = = = = - - e - - | @-~------
|rx_cir_r:82{s_dmx _r:101]:41
MC1G~> = = = = = = = = = = = = = = = = P @ === == -
" lrx_cir_r:82)s_dmx_r:101}:43
MC6 => = = = = = = = = = = = = -e---ie ------- iSEL__OU'
MC4 => = = = = = = = = = eee-@e--{@----%--| SEROU
MC7 => = = = = = = = = = = = g ~-~-@-| @-====-=-- : SUPR_OU'
MCY9 => = = = = = = = = © = = = = = = = | 8 = = = = = * -
itx_cir_r:109{bt_mx r:75):33
Pin :
20 .‘>....__._--_.‘—--'-:—-—=_ ------- @:ADR_I’
95 => = = = = = R I B s | DASD
11 > === ==~ eeeg-~-=-=-<--- i eeg-=-=-=--- i DATA_I
9 > emmmmemmemmmae———- | - - -@---- ] DISCI
54 - k k * kR = w e - - - -k k k - % % R K - = = - DOO0
B =D e e = = K mm e - .- .= - = * = = % = = = = | DO1
56 => % = = =~ = = = = — - e - - - - - % = « % = = - = | DO2
57 => = = = = = = == = = = = * = = = | % « = % = = = -1 DO3
BE =3 = = = = = = = = = = « = = * = = | % = =% « ==~ | DO4
59 => = =@ === == =0 == =« @ -~-@=-~--~- | DOS
60 => - @~ == === I e ~--@~---~-1 D06
61 => == = === -=--=~ e-|e--@----1 D07
64 ->--—=-@-=-—=—-cc-ecce=-=!@ge=@===-1Dp08
- R S i - @-=-~--- DO9
70 ->@eeee-------@gege-~-; ,eeee---4@ DSTR
o8 - k %k % %k *k = % % * ' EREEREES * % % % % % % % | MR
22 > -~ +c e .-~ R s @ - | MRKO_I

21 => = === - e-e@------- le@-=---~--@]opI



33
BUS I N5 31
CLOCK 11
DI SC IN 59 .
S o)
D07 64 '
D09 70 21 17 14
SER IN 15
VLTN- MC10
10 ->
17 ->
14 -5 - - - -
15 - = - - -
72 ->
MC96 ->

lrx_cir_r:82)s_dmx_r:101}:42

MCl21->

ltx_cir_r:109)bt_mx r:75}:4

MCllig8->

ltx_cir_r:109}bt_mx_r:75]:5

%% MACROCELL INTERCONNECTIONS #**

Logic Array Block 'B':

MC32->

e e

ltx_cir_r:109}ds_dn_r:91}SEND

MC31->

e e

ltx_cir_r:109|ds_dn_r:91}:81

MC30->

ltx_cir_r:109)ds_dn_r:91}:104

MC29->

BUS | N4 32

ltx_cir_r:109|ds_dn_r:91):106

MC28->

ltx_cir r:109/ds_dn_r:91]
‘MC27=>

@ -~ = =

ltx_cir_r:109/ds_dn_r:

MC26->

$136

91):137

ltx_cir_r:109}ds_mx_r:97 | RELEASE

MC25->

ltx_cir_r:109}ds_mx_r:98 | RELEASE

MC24->

tx_cir_r:109)/ds_mx_r: 93 :57

-MC23—>

ltx_cir_r:109)ds _mx_r:98}:58

MC19->

ltx_cir_r:109}ds_mx_r:98|

MC18->

itx_cir_r: 109'req_mx r:99}:5

MCZO->

BUS IN6 51
DATA_IN 9 :
D05 60  -> - - - -
D06 61
D08 65
SER I N 14
67 STAT_IN_72
i | SEL_ 1
------ i SER_I
@--@-@--| ST
R € | VLIN
..... : * = - - - @ - -
*.} X = - = =k - @
* |l % - - - - -~ e
MMM
ccc
112
980
!1 1] 1ABCDEFGH | Name
- | Ce------ | prV_0
| =@ === ==~ | MRKO_OU
| = @ = === - - | RLY_DR
- - = - @ - - - -k -
- - - - - I = @ = = = = = =
- - - = - : - @ =k =k - -
| - @ = % - * - -
- - -8 - - - -
..... | ~ @ = == = = -
----e}-@---**-
e-e-@e}| -@e---*--
g -~ - | -@~-- -~ %=
e ~ @8 -=-] -@-=-=-=--=--
-e--=~-}-@=---=3*-
---@ ] -@&-=-=----=
T - B

ltx_cir_r:109|req mx r:99}:33

feyr

REPLACEMENT SHEIT
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rx_cir_r:82 s dmk_r:101 : 43 . 74 M4 :

SER QUT MC112 tx_cir_r:109 as _syn r:93 :58 MC121 tx_cir_r:109 bt _nmx _ r:75 :4-
MC116 tx _cir _r:109 bt nx _r:76 :4 M64 tx_cir_r:109 bt _nmx r:77 :4 MX®B2
tx_cir_r:109 bt_nmx _r:78 :4 MC30

68

Pin _ '
20 => == === m e eemeeeo @ | ADR_IN
B1 > = = = % % = =k *k * % = %k = = =) ~ & & %k &k *x * * | CLOCK
;i ->---@;--*@@*-*-*-----{@@;—-;---}DATA_I}lJ

-> = - = - -k kR * = - - - = - I !
DAT_IN D
9 R I | == -@-- -~ DISC_IN
B4 =3 = % = = = = - - - - - .- - * % % * -= -« = = | DOO
59 <> = = = - - -~ @ --@-~--~--1DO5
60 => = = = = = = = = = - - - - - - = g -~-@---- DO6
61 => = == = === - .- --- @ --@----1Dp07
64 => = = = = ==« === - -cee--l@g=-=-@g=----1DO8
65 => =@ === = === === =« == -8 ----- DO9
70 => = @ = = = = = = = = . - - ==~ eeee=-=--@ | DSTRB
52 > F e kR e - e e e -, e .- - o- -k - - - - - * LoSs
98 => = % = % kR = = = « Kk % % k *k *k ~ | *k k & *k * % *k * | MR
22 =D = - e - s e e m ... -~ R -}LIIRKO_IN
21 => = = - = - RN R | @ = = = = = = @ | OP_IN
10 => = = = = = = = = = = = - - = - =~ i----@---'REQ_IN
17 => = = = = = e = == == = = - = = -~-=-@=--- - SEL_IN
14 S>---@---@@8------- !@@."*"'"!SER-H,’
25 ->———*——***'—* ————— l— —————— i
SER_IN D :
16 =5 = = = = = = = = -t .- - l@--@~-@--! STAT_IN -
T2 => e e - e e e ... ... - - l} ------ .-?}VLTN
MCS5 => = = = = = = = = = = = = = * = -] @ %~~~ %~ ! cMD_OUT
MCL => = % = = = = = = = = - - e -==!@g* % * - -~ | OP_OUT
MCl3 => = = == % % % = = = = = = * = = 1 @ % = = = = * - |
lrx_cir_r:82|ds_det_r:60}:3
MCl12=> = = = = = = B I I I R T - I
ltx_cir_r:109)as_syn _r:93}:58 .
MClll=> = = = % = = = = = - =k =k k=] =k k- k- @ * |
ltx_cir r:109}as_syn r:93}:65
MC76 => = = = = = = = = « = = I I R A A

ltx_cir_r:109|req mx r:99]:4
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.

109 ds_dn.r:91 :104 MC29 tx_cir_r:109 ds_dn_r:91 : 106 M26

tx_cir_r:

tx_cir_r:109 ds nx_r 97 RELEASE MC25 tx _cir_r:109 ds_nx_r: 98 RELEASE MC76
tx_cir_r: 109 req_nx_r:99 :4 ** MACROCELL | NTERCONNECTI ONS ** Logic
Array Block 'G: MMMMMMMMMMMMMMMM ccccccceccec
ccccccce 1999111111111111 .. 00
0 0O0O0O0 MELL 0 221098765143 T
MC100- > '

CO1L 69

*% MACROCELL INTERCONNECTIONS **

~ Logic Array Block 'C':

MMMMMMMMMMMMMM
ccecececcececececcecceccec
4 4 4444443333233
87 6543219872654
McELL | { [ i bbbl
MC48 => B = = = = = = = & = « = = =
lala_drv:83!wd_cntr:123}:5
MC47 -> e € € e e e e e eeeeeea - | = -8 = = -~ #
lala_drv:83!wd_cntr:123|:8
" MC46 -> @ - @ @ e e e e eeeceeee-~-)}| --@-----
lala_drv:83)wd_cntr:123}:9
MCi5 -> @ - - e e e e eeeeeeee - | == @ = = = = =
lala_drv:83}wd_cntr:123}:10
MC44 -> @ - - - @ @ e e e eeeeee-) --@-----
" lala_drv:83|wd_cntr:123]:11
MC43 -> @ -~ - - - @ @ @ eeeeeee-)--@-----
lala_drv:83}wd_cntr:123):12
MC42 -> @ = = = - =~ eeeeeeeee -} -~--@-----
lala_drv:83|wd_cntr:123}:13 '
MC41 > @ = = = - - = eeeeeeecee -] --@-=---
lala_drv:83|wd_cntr:123):14
MC39 => @ = = = = = = = eeeeceee~-)-~-@-~-~----
lala_drv:83}wd_cntr:123]:15 ' :
MC38 > @ - — = - — = = = eeeeee~-|--@-----
lala_drv:83|wd_ cntr: 123} :16
MC37 => @ = = = = = = =« = = eeeee-| --@-----
lala_drv:83|wd_cntr:123]}
MC36 => @ = = = = = = = = = = eeee-}|~-~--@---~---
lala_drv:83|wd_cntr:123}:18 . '
MC35 => @ = = = = = = = = = = = eee-} --@-~-----
lala_drv:83)wd_cntr:123}:19 .
MC34 => @ = = = = = = = = « = = = ee~}| --@-----
lala_drv:83|wd_cntr:123}:20 '
MC33 => = = = = = = = = = « = = = = e - | --@ - == % =
- lala_drv:83|WD_SEND _
MC40 => = = = = = = = =« = = = = = = = e | - -@ == == -
BUS_OUTP ' ' :
Pin ' '
20 > - cece e~ —-—- I @ | ADR_:
51 w> Kk %k Kk k * Kk Xk Kk k Kk k Kk k % %k - = - % k Kk kX %k % * } CLO(
11 > e = m e m e - = - = = - e T N - - | DATA :
9 - e e e e e et et .- S B DISC_
97 > e - c - e e e eme-~= ¥l oo | DIV_A
B4 =3 = = = = = = = —--—-— - - - - * | * & * * = -« = = | DOO
50 => - = = === === === i g--@---- { DOS
60 => === - =@ e .-~ | @--@---- DS
6l => = = = = = = = - - ----—-—- - | e--@e---- 5 Do7
64 => === === === | @< -@e---- Do8
65 > - - == == ===« == e -ee----- | DOS9



- MO97 - > DI 8 M98 ->

D9 MC102->

STROBE M}

tx cir_r:109 as_syn_ r:93 :58 MC111-> tx _cir_r:109 as_syn_r:

tx _cir_r:109 bt mx r:80 :5 MCL09-> tx cir_r:109 bt _nx_r:
tx_cir_r:109 bt_mx_r:81 :4 MC107-> tx_cir_r:109 bt_nmx_r:

tx_cir_r:109 bt _nmx_r:81 :33 MC105-> tx_cir_r:109 bt _nx_r:

MCl128=> % % % % % * % % % % % % % * *
lala_drv:83|wd_cntr:123}:

MCl27=> % % % % % % % % % % % % % % % = } -
lala_drv:83|wd_cntr:123}

MC126-> %* * * k k Kk % * * * % % % %k %X - } -
lala_drv:83{wd_cntr:123}:6

MC125=> % % % % % % % % % % % * % % % - = -
lala_drv:83|wd_cntr:123):7

MCl =D = = = = = = = = = = = = = = = %*
MClll=> * % % % % % % % % % % % * *

ltx_cir_r:109)|as_syn_r:93|:65

-

80
81
8

f\’z&-

R 7
&&&i |

| 141

e

** MACROCELL INTERCONNECTIONS **

Logic Array Block.'D':

BUS_OUTS3

MC5Z => = = = = @ = = = = = = = = ---1 -
BUS_OUT4 S ‘

MC5L => = = = = = @ - - - - = ===« = I -
'BUS_OUTS | :

MC50 => = = = = = - @ - =-=-=-=-===--=-1-
. BUS_OUT6

MC49 => = = = - = R I R S P

- BUS_OUT7

MC6F => = = = = = = = = = = B

ltx_cir_r:109|bt_mx r:77|:4
MC63 => = = = = = = = = € - - =-=-=--- |-
ltx_cir_r:109)bt_mx_r:77}:41

[}

mh ® ® ® ® ® ®.

DEFGH

Name

L= rryvms




75 MC101-> tx_cir_r:109 ds_nx_r:97 :57 MC104-> tx_cir_r:109 ds_nx_r:97 :58
MC103-> tx _cir_r:109 ds _nx _r:97 :76 Pin 85 > ACKNLDGE 20

ADR I N 51 CLOCK
11 -> - - DATA IN 9
DI SC IN 59 - DO6
60 | DO6 61
DO7 '
71
MC62 => = = = = = = = = = = - = = - - = } = - - @ * % - -
ltx_cir_r:109}bt_mx_r:78}: |
MC6L => = = = = = = = = = = € - === - | == -0 ==~ -
ltx_cir_r:109!bt_mx r:78):41 |
MC60 => = = = = = = = = = = = = = = = = I T I
ltx_cir_r:109)bt_mx_r:80}:4 |
MC59 => = = = = = = = = = = = = - - - - - -8 - - % -
ltx_cir_r:109)bt_mx_r:80}:36 ' |
MC58 => = = = = = = = = R - B N - B
lex_cir_r:109)bt_mx_r:80}:41 : ]
MCST =5 = = = = = = = = = = = = = = = = I = = =@ = = % -
jtx_cir r:109}bt mx_r:81}:36 '
\ Pin -
20 =5 = = = = = = - - = - - .- === R € | ADR_I!
29 =D = = - w e - - e - .- —-- % ! = = = % « % « ~ | BUS_INI
30 =>m-m-mmem-cmsmmeto= ook | BUs_IN'
51 -3 - - . m == = * ok ok ok k ok ko k| o~k ok Kk k kK 1 eroc
1] =5 = = = = = = = = ¢ = = = « = = - i e -=-===- i DATA_I!
9 e e e e eeee-—-—-= @ - -=--g----1DpIscm
54 —>********--— ----- ****—_——— Doo
B5 => % = = = = = = = = = = = = = = = * = = % = - -~ - | DO1
56 => = % = = = = = = = = = = = = = = * = = % = = = = | DO2
§7 => = = % = = = = = = = = = = = = = * = = % = = = = | DO3
58 > = = = ¥ = = = - = - m- - - -~ * = = % = - = = | DO4
59 => = = = =@ == === === e --@----1DpoS5
60 > - === =@ === =--- @ --@---- Do6
61 <> = = = = - = @ - - - == === @ - -@--~--1 D07
64 > -~ == -c-ce-c@-ceee--=-  @~~-@~-<~-~--~- D08
65 => = == m o= === ------- -@g@=-=~-~--- 1 DO9
70 ->@eeeeeeeQ-~--=-----~ eeee@~--@  DSTR
a8 -> % %k %k % * % *k %k %k * % % % * % * * % Kk % %k * * * MR
22 =D = = m e e e e e e m--—---- l = = = = =~ @ -] MRKO_I!
2] > e e mmmm————- P L e | oP_T
10 => = = = = = ¢ = = - == - cee el e e e -~ i REQ_I:
17 => = = = = = = = = = P R l SEL_I:
14 —>em---ececceeecc---leogeg------ | ser"T:
15 => = = = = = = = = -—--@~-=-=--}l@~--@-@--|] STAT_I
Y I A i P € | VLIN
MC1 => % % % % % % ® % = = = = = = = = '@ * % % = = = = | OP_OU
MC11l2=> = = = = = = = = % = % = % % = % | = & - * *x % @ *
ltx_cir_r:109}as_syn_r:93}:58 _ | e
MC30 => = = = = = e T B R
ltx_cir_r:109]ds_dn r:91}:104

MC29 => = = = = = = = = = = - =% ek | - @ - % - * - -
ltx_cir_r:109}ds_dn_r:91}:106

" %% MACROCELL INTERCONNECTIONS *=* . .
. ' - . - REPL AL, 1T SHEET
. Logic Array Block 'E': : [ ey
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64 : : DO8

DSTRB 22 |
MRKO_IN 21 ' OP_IN
10 REQIN 17 -> -
SEL_IN 14 : ' SER I N
72 |  VLTN 72
ala_drv: 83 WO SEND M5 '
CcvD_OoUT MC81l -> DI O
MCL3 -> rx_cir_r:82 ds_det r:60 :3 M9 MD - tx_cir_r:109 bt_mx_r:75 :33
MCL14-> tx_Cir_r: 40§ Ry W of: 76 :33 MC79 tx_cir_r:109 bt_nmx_r:77 :33
cccecceccce
877777
: 0987 65 -
Mcerr |} }}} | | ABCDEFGH] Name
MC80 - -@-_---l----@—--}Itxc1rr109'btmxr'77:5
MC79 => - - - - - 1 = - - - * - |

ltx_ecir_r:109{bt mxTr :77}:33

Mc78->---@--,- --@---{'txc:l.rrlos‘htmxr?a{:s
MC77 => = - = = 1 = '=T-"- e |
ltx_cir_r: 109‘bt mx_r: 78 33

MC76->-- --:-*—-@*--:
ltx_cir_r:109/| req_mx r: 99'.4 _

MC7E > - | - -8 - ! - - - - @& - - =}
}tx;pir_r:lOS}req_mx_r.ss'.41 :

Pin :

20 > == ===l eeeee-- € | ADR_IN

51 - = - - o=k ok -k %k % %k Kk k Kk CLOCK

11 => = = = = = = eeg-=--=~~-- DATA_IN

9 > - == --- - --@=----1 DISC_IN

59 > = = = = = = @ --@~-~-~--| DO5

60 => = - = === @ --@~---- DO6

6l > = = = = = = g --@~-=--- 1 DO7

64 > == === e --@-~--- DOS

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

70 => = = = = = = éeeee---@  DSTRB

98 - % = k - % * d Kk % % * % % * MR

22 A R e - MRKO_IN

21 - .- - - - - g ~-=-==-=-- e OP_IN

10 -> = - - - - e - - REQ IN

17 -> - - e - - -—_——g == - SEL_IN

14 > - - - - - - €@ =-====- SER IN

15 - - -~ e --eg-@-- STAT_IN

72 -5 - .- . -- ] == - - L VLIN

MCl12=> = = = = % = ! - % = % %* *x @ * |
Itx_cir_r:109|as syn r'93} 58

MC111-> * - - - ! - %k * = * = @ * !
ltx_cir_r: 109'as syn r-93':6

MC6F —> % * = = — = ---@**--i|txcirr109ibtmxr77l
MCE2 => = = % % = = | = = - @ % % = = | tx cir r:109;bt mx r:78,;:4
%% MACROCELL INTERCONNECTIONS ** ' REPLACIIINT SKEET
Logic Array Block 'F': ,

_ : 2{3JUL1996
MMMMMMMMMMMMMMMM
cgcecececceccececcecceccecceccecccc
888888889999 99938
123456786543210059

meezn (11 (11l lliYilil{ABCDEFGH | Name
~-eeeeeee~-=---=-=--~-- | = === @ » - ; DIO

MC81l ->



MC77 tx _cir_r:109 bt _nx r:78 :33 M3605 tx ~cir_r:109 bt _nmx _r:80 :4 MZ59
tx_cir_r: 109 bt mx_r:80 :36 NCS? tx_cir_r:109 bt_nx_r:81 : 36 MC32
tx_cir_r:109 ds_dn_r:91 SEND MC26 - > tx_C|r_r:109 ds_nmx_r: 97 RELEASE MC24
tx_cir_r:109 ds_mx_r:98 :57
73
MC82 => = == = = = = = = - === === | == - e - - DIl
MC83 => = = = = = = = = = = = = = e == | === - a- e - - DI2
MC84 => = = = = = = = = = = = = = = == | = = = = = @ - - ! DI3
MC85 => = = == = = = = = = =/ o= == | = = ==~ @ - - | DI4
MCB8E => = = = = = = = = = = = = = === | &=~ e - - DIS
MCB87 »> = = = = = = = = = = = = = === | == = -- g - - DI6
MC88 => = = = = = = = = = = = = =« == | o« =« e - - DI7
MC9E => = = = = = = = = = = = = - == ] % e - -~
lrx_cir r:82)s_dmx_r:101}:42
MCS5 => - @ - - - - - - === - - - R e - - |
ltx_cir_r:109}bt_mx_r:75]:36
MC94 => = = @ = = = = = = = = = R e - - |
ltx_cir_r:109}bt_mx_r:76}:36
MC93 => = = = @ = = = = = = = = = « = = R e - - |
{tx_cir_x:lOQ{bt;mx_r:77{:36
MC92 => - = = = = = @ - = = - - - - - - | = = - - = e - - |
ltx_cir_ r:109|bt_mx_r:78}
MCST =5 = = = = = - - - - - - - - - - | = - - e - - |
ltx_cir _r:109)/ds _mx_r:97}:72
MC90 => = = = = @ = = = = = = = = = = = I e - - |
ltx_cir_r:109)ds_mx_r:98}:72
MC89 => = = = = = = = @ - = ===-=-- | == =-=-- e - - |
ltx_cir r:109|req mx_r:99]:36
Pin
20 => = = = = = - - - e - - .-~~~ | === - -- € | ADR_IN
29 > - = w .- - ¥ = = = = ===l == =% =% -~ | BUS_INP
39 > === =e=--- L B i B * - - | BUS_INO
36 => = o= ce=--- LR R * - - | BUS_IN1
35 - - e e - - - - - LA A * - - BUS_IN2
34 =5 o s mmeeee- o= = - - - LR ) * - - BUS_IN3
33 -> . e e - - - - LA L R * - - BUS_IN4
32 > === - .- L e * - - | BUS_INS
31 => = = === - -k e - - - * ! o - === * - - | BUS_IN6
30 > - - - o= - * e - - - - -~ = =%« % - - | BUS_IN7
51 > * - - - .- - - * Kk % %k * % * } - % % k % k * & : CLOCK
11 > e e wwmw e . E e . -- - - - R === ==w-= DATA IN
RS S - --@+- ~ - = DISC_IN
B9 =5 = = c e e e - e e - - - - -~ e --@----"!Dpos
60 => = = = = = = = - - = = - ===l @ge-@g-=~-<1D0S
6l => = = = = o = = .- - -- -~ @ --@~----1 D07
64 => = = = = o = - - - - - - - - - @ ~~-@---~-1 Do8
65 => = = = = = = = = - ===~ -~ -e@----- DOS
70 => = = = = = = == === -=~---1@g@@@---~-@ ; DSTRB
908 @ => % = @« « @ = = = * % % Kk % % % * * % % % * *'* - MR
22 S m e rm e e~ o= - - @ - | MRKO_IN
21 =S e e e e e e e e e e .- .- - | @ = = = = = = € | OP_IN
10 => === - = === %=~ - i - ---@--- i REQ_IN
17 =5 = = = e e = = - - - - - - - -~ | =2 ° R - --- l SEL_IN
14 =5 = = = e e = - - - - - - - -- - [ 6@ ===~ SER_IN
18 => = = = = = = = = R { e --@~-@ - -] STAT_IN
72 => = - - - - == - - - - —-—-—- - R e | VLTN
MCl0 => = = = = = = = = ¥ = - - - - - - | @ - = - - T
}rx_c;r_rzszﬂs_dmx_r: 101} :43 2EPL “-"”*oﬁ:

sl N A e g ST

e TP
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76 MCL9 tx cir_r:109 ds 98 :76 MC20 tx cir_r: 109 req._

— — _r mx_r:- : 33

** MACROCELL INTERCCNNECTI S ** Loglc Array BIOCk "H MMMMM M M

MMMMMMMM cccceccececcecceccecceccecceccc 1111111111

111111 12222222221174111MEL 987654320

1876543 ABCDEFGH Nane MC119 :

ACTIVITY MC4 => == === === ¥ o= =-- | @ === =% - - ! SER_| OUT
MCl12=> * = = = = = = = - % k *k k x * % | - & - * * *x @ !
ltx_cir_r:109|as_syn_r:93|:58 : : _ '

MC131-> = * = — = < - - - — - - - - - | % = = - = % - @ |
ltx_cir_r:109}bt_mx_r:75}:4 : ' :
MCl1l6-> = = #* = = = = = = = - - - - - - R * - @ |
{tx_cir_r:los{bt_mx;r:76{:4 ' )
MCEZ => = = = * = = = = = = = = = = = = | = =« =@ * % - - |
ltx_cir_r:109}bt_mx_r: 77

 MCE3 => = = = = - = - .- === - - - == =@ % * - - |
'tx_c1:_r.1o9{bt_mx_x:78|.4 ' _
MC30 => = = = = =@ = = = = * k k k ok k k| - @ - ¥ - % - - |
lex_cir_r:109}ds_dn_r:91}:104 :
HC29 -> = - - - - - - -k k k ok ok ok k] - @ =k =k - =
ltx _cir_: r:109!ds_dn r 91]:106 _
MC26 => = = = = = * = = = = = = = = = = | =@ = = = % & - |
'tx_ci:_r.los}ds_mx_r.97{RELEASE :
MC25 => = = = = % = = = = = = = = = = = l = @ = = = % = = |
ltx_cir_r:109}ds_mx_r: 98'RELEASE

MCTE => = = = = = = - % = = = = = = = = l = % = =@ % -« - |
'tx_cz:_r.los{req_mx_r.ss{:4 :

*%* MACROCELL INTERCONNECTIONS *#

Loéic Array Block 'G':

MMMMMMMMMMMMMMMM
ccegcececececececececceccecceccce
1999111111111111
0978011100000000 .
MCELL ©0 ) ! ]} 221098765143 i ABCDEFGH i Name
MCl00=> = = = = = = = = - -— - - - il Bt e - | €90
MC99 => = = - = = I | == - ---Q - | ¢o1
MC97 m> @ e @ = wm @ ® e - - S e - - - ' ------ @ - I DIB
MC98 => = = = = = = = = = = = = = = = = | = === =--@- | DI9
MC1l02=> = = = = @ = = = = = = = = = = ~ f = - - e * | STROBE
MC112-> = = = = = ee--€--=---- | = % = % % % @ % |

ltx_cir_r:109)as_syn_r:93}:58
MC111-> - = = = = = =@ = =8 - =-.@ -@ ; - % k - % - @ % |
ltx_cir_r:109}as_syn _r:93|:65

MCl110=> = = = = = = « = ' - - - = - - - | == === - e - |
ltx_cir_r:109)bt_mx_r:80]:5

MC109-> - - - - @ @ @ - - - --——— - I = = - - = - e - |
ltx_cir_r:109}bt_mx_r:80]:33 _
MC108~> = = = @ = = - = - = g e =~===-}-===--- e - |
ltx_cir_r:109)bt_mx r:81):4 :

MC107=> = = = = = = = = = = = @ = = = = | = = = = = = e - !
ltx_cir_r:109)bt_mx_r:81):5

MC106-> = - = = @ 8 @ - = = = = = = = = | == - - - - e - |
ltx_cir_r:109}bt_mx r:81):33

MC105=> = = = = = = = « = g - - = - = = A e - |
ltx_cir r:109}bt_mx_r:81):41 g
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MC128-> - ala_drv:83 wd_cntr:123 :2 MC127->ala_drv:83 wd_cntr:123 :'4
MC126-> al a_drv: 83 wd_cntr:1231: 6 MC125-> al a_drv:83 wd_cntr: 123 : 7 MC124->
ala_drv: 83 :2 MC123-> _ ' : '

ala_drv:83 :3 MC122-> _ ' 75

ala_drv:83 :96 MC120- >

FAULT MCL21¥S105°%] e S MELTES &7 ol =T 100 e ? ‘
MC117 t X mgt ‘ﬁa‘f 09132 ﬁ% g&i%lua tx ci r@_r )J(é)gu oL DX_r: 76.mzi @/m 5|3
tx_cir_r’ ?cﬂu- 6@14.5. Welddor) 15

MC103-> - - - - @ @ @ -'- R R B e - :
ltx_cir_r:109|ds_mx r:97]:76

Pin - _ -

-85 > = ===k - e ... .- - ..-}----_-_r-.*.-{
ACKNLDGE - | |

20 > = = == === - - .- o m === @ | ADR_IN
51 ->--—-***-—*--*—*—-{—*******:CLQCK
11 > = = = = = = - = - === - -~ i ee------ l DATA_IN
9 e I R | = - -@ -~ -- | DISC_IN
§9 =S === e =s=-=- - - - - @--@----~1! D05
60 - @ - - e = = - - e o = ew @ o = - e-—e-—-- D06
61 => === = ===--- -——- - - @-=-@----1 D07
64 => == = = -~ @--@---- D08
65 => = = = = = = = = = =« «c =~~~ -@8@-----"1D09
70 => = = = = = - = - === - - - -~ eeee---@  DSTRB
98 > R K = - ok Rk ek ke =k k %k e % %k k * * k * MR
22 D ec e memcesmcmee@ -] - @ - | MRKO_IN
21 > = = = = = = = S ——-—- -——_——l 8- e | oP_IN
10 =5 = = = = = = = = = = = = = = = = i -—---@g--- i REQ_IN
17 => = = = = = = = = = = = = = = = = | =< - @ - -- -, SEL IN
14 - e = - - - oee-m--e- ----lee ------ |SER__IN
15 => = - = = = = = = - - - - - - -~ | @ ~-~@-@-- | STAT_IN
72 => === == - ——-m e m--—=] - =----- e | VLTN
MC33->----***---- ----- '—-e——-**l
lala_drv:83|WD_SEND : :

MCS => = = = = = = = = = = = = = = = * | @ %4 « = =~ % - | CMD_OUT
MC8L => = = % % = = = = = = = = = = = = | === =~=-@* -1 DIO ,
MC13 => = = = = = = = = = = = B R L A B L
lrx_cir r:82}ds_det_r:60}:3 -

MC9 > = w e e KR R e e e w e w = = - }@ ————— *—:
ltx_cir_r:109|bt_mx r:75}:33 ' |
MC1T4=> = = = = % % # = = = = = = = = = e == - * @ |
ltx_cir_r: 109!bt_mx_r:76):33 : .

MC7S => = = = — % % % = = = = = = I B BN
lex_cir_r:109)!bt_mx r:77):33 _

MC77 => = = = = % ®# % = = = = = = = = = I == = =@ = % = |
ltx_cir r:109}bt_mx r:78}:33 ' -

MC60 => = = % = = = = &% % = = = = - - = | == - @ = = * - |
ltx_cir_r:109}bt_mx r:80}:4 |
MCS59 => = = % = = = = = = = = = = = = = | = = =@ = = % =
ltx_cir_r:109)!bt_mx_r:80]:36 |
MC57 => = = = % = = = = = = -_———- - - | == -8 - - % -
ltx_cir_r:109|/bt_mx_r:81}:36

MC32 => = = = = % % * = = = = = = = .=} - - - -~
ltx_cir_r:109)ds_dn_r:91|SEND | |
MC26 => = = = = = = = = = = = = = ¥ - % | - @ = = = & x - |
ltx_cir_r:109|ds_mx_r:97 |RELEASE |
MC24 => = = = = % % % = = = = = = = = = | - @ = = = = % = |

ltx_cir_r:109|ds_mx_r:98|:57




tx_cir_r:109 bt_mx _r:76 :33 MC113-> tx_cir_r:109 bt _nx_r:76 :41 P| n 20

ADR I N 51 CLOCK 11

DATA_IN 60 DO6 60

DO6 61

DC8 65 ' D3 70

DSTRB

76

MC19">“---***"--""_"’--=-@----*-:
ltx_cir _r:109|ds_mx_r:98[:76 _ : '
MC20 => = = = = % % % = = = = = = = R B EERE R N R

ltx_cir _r:109)|req mx_r:99}:33

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

MMMMMMMMMMMMMMMM

cccgcececgeccoccecceccocceccecceccc

1111111111111111

1222222222111111
MCELL. 9876543201876543]|ABCDETFGH | Name
MCll9-> - = = = = = «c = = ¢ = = = =« = = [ =« === == @ | ACTIVITY
MC128-> - e e ee@e@e@e - - - - - - - - | - -*- - - - @]
jala_drv:83|wd_cntr:123}:2
MC127-> - - @eee @e@@ - - - - - - - - | - - * - - - -@|
jala_drv:83|wd_cntr:123]:4 '
MC126-> - - - @@ @e@@e - - - - - - - - | - - % - - - - @ |
ala_drv:83|wd_cntr:123}:6
MC125:> - - - - @ @ @@ - - - - - - - - | - - % - - - - @ |
jala_drv:83fwd_cntr:123]:7 :
MCl24-> @ = = = = = =« = = = =« = « = B A R @ | |ala_drv:83]:2
MC123-> @ - = = = =« = = = - - R ] = =« = =« = = @ | |ala_drv:83]:3
MC122.> - - - - - -~ - - @--«+---- ] = ===« - - @ | |ala_drv:83]:96
MC120-> - - - - - - - - R LR B R R @ | FAULT

T MC121-> « - = e e e e e = 2 @ e s e e e | % - . - - % . @]

jex_cir_r:109|bt_mx r:75|:4

MClI8<> « = = = =« = = = = = = « = = « =« | % « « - - - - @
jtx_ecir_r:109|bt_mx_r:75|:5

MC117-> « = =« = = = = = = @ = = = =« « « | = = = = - - - @
jtx_cir_r:109|bt_mx r:75]:41

MC116-> - - = = =« « = = = =« = - - @@ - | - = - - - % - @ |
|tx_cir_r:109|bt_mx _r:76]:4 - S

MC115-3 - - - - - - - - - - "< .- - @ @
|tx_cir r:109|bt _mx r:76]:5 _

MC114-> - - « = o o = = = = = = = e = = } == - - - - % @
{tx_cir_r:109|bt_mx r:76f:33 :

MC113-> « - = =« = « = = = = = - @ -« - -« | - - - - - - - @
|tx_cir r:109|bt_mx_r:76]:41 '

Pin : ' : ' :
20 - = e e e e e - e - - .- == @} -=-=-~----@ | ADR_IN
51 -> - kR K Kk ==k =Rk = -k } -k k Kk k Kk % % { CLOCK
11 => = = = = = = = = = '------_-ie_e---'---inA'.rA_IN
9 A R R R i B Rl DISC_IN
59 -> - - === .- .= - - - - i'@ - - - - - i DO5
60 - = - .= - - - - - = - - - - | e --@ === | DO6 -
61 -> ---------------- |e--e---"|D°7
. 64 => = . - = - e .= e .- = - == 1 @ ~-@8 -~ == | DO8
65 => = - = = = = P e - | Do9
, e e @e---¢ | DSTRB



77 52 LCS 98
MR 22 _ ' ~ MRKO_IN 21
OP IM 17 14 15 15 72 72 MCA7 ala drv:83 wd_cntr:123 : 8 MC33 ->

ala drv 83 WD _SEND

77

2 => = = = =@ = = = = L e % = = = = = * | LOS
98 —>—*******—*****-—*I********!m
(22 o> e e e e - e m e ... .- | =« = == <@~ | MRKO_IN
21 > - - e s - - - - - @ --=-=-l@=-=-===-- @ | oP_IN
10 > === - c e me s i --—-——g - -- i REQ_IN
17 => = = = = = = = - - = - = - - -~ - -=-@=----} SEL IN.
14 > v mmm--—-- -=-188-=-=-=«- | SER_IN
15 => - - == o= v wea--=- - ———- l@e~--@e-@-- | sTaT IN
72 =5 = = = = = - =~ @ rr - - | m = - -- @ | VLIN
MC47 => = = = = = * k k- - - - - - - - | = = @ = = = - %
lala_drv:83|wd_cntr:123|:8

MC33 => = = - = = R l = =@ = = = % % |
lala_drv:83|WD__ SEND

MC102=> = = = = = % = = = = = = R R @ * | STROBE
MCll2=> = = = = = = =« = = * -k = == ] =k -k k@ x|
ltx_cir_r:109}as_syn_r:93|

MClll->'-**** ..... * o = % - = -k k- - @ % ]

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;
DOS5 : INPUT;
DO6 : INPUT;
DO7 : INPUT;
DO8 :+ INPUT:
" D09 : INPUT;
DSTRE : INPUT; 25 JUL 1996
10s : INPUT;
MR : INPUT;
MRKO_IN : INPUT:
OP_IN : INPUT;




MC102-

STROBE

MC112-> tx _cir_r:109 as_syn r:93 :58 MC111-> tx _cir_r:109 as_syn r:93 :65

** EQUATI ONS **

BUS | NO
BUS_| N4
CLOCK

: ACKNLDGE : | NPUT; ADRIN © INPUT; BUS_INP : | NPUT
[ NPUT; BUS_I N1 | NPUT; BUS_IN2 : INPUT; BUS_IN3- : | NPUT
| NPUT; BUS_I N5 | NPUT; BUS_| N6 | NPUT; BUS_I N7 | NPUT;
| NPUT; DASD | NPUT; "DATA IN | NPUT;
78
REQ_IN : INPUT;
SEL_IN : INPUT:
SER_IN : INPUT;
SER_IN_D : INPUT;
STAT IN : INPUT;
VLTN s+ INPUT;
WD_EN  ': INPUT;
ACTIVITY = _MC119;
_MC119 = MCELL( _EQ001 § VCC ):
_EQO01 = !_MC123 & !_MCl124;
$ ADR_OUT = |rx_cir_r:82}ad_dmx _r:99|TAG %
ADR_OUT = _MCO008; '
_MCoo8 = DFF( _EQ002 $ GND, DSTRB, _EQ003, VCC ):
_EQ002 = DOO & DO2
# IDOO0 & _MC008;
_EQ003 = _MCOOl1l & !_MCO1l6 & MR;
% BUS_OUTP = |rx_cir_r:82)bt_dmx r:91|BUS %
BUS_OUTP = _MC040; : ' _
_MC040 = DFF( _EQO004 $ GND, DSTRB, _EQ005, VCC );
_EQO04 = DOO & -_MCO40 :
# !DO0 & DO9;
_EQO05 = _MCO01l & MR;
$ BUS_OUTO = }rx cir_r:82)op_dmx r:83|BUS %
_BUS_OUTO = _MCO056;
_MC056 = DFF( _EQO006 $ GND, DSTRB, _EQ007, VCC );
_EQ006 = DOO & _MCO56 _ :
# !DO0 & DO1;
_EQO07 = _MC001l & MR;
% BUS_OUT1 = !rx_cir_r:82}ad_dmx_r:99|BUS %
BUS_OUT1 = _MCO55;
_MC055 = DFF( _EQO08 $ GND, DSTRB, _EQ009, VCC );:
_EQO08 = DOO & _MCO55
# !DO0 & DO2;
_EQO09 = _MCOO1 & MR;
$ BUS_OUT2 = |rx_cir_r:82|bt_dmx_r:85|BUS %
BUS_OUT2 = _MC054; _ _
_MC054 = DFF( _EQO10 $ GND, DSTRB, _EQO011, VCC ):
_EQ010 = DOO & _MCO054
# IDOO & DO3;
_EQO011 = _MCO0l & MR;
% BUS_OUT3 = |rx cir_r:82)s_dmx r:101}BUS % -
BUS_OUT3 = _MCO053;
_MC053 = DFF( _EQO012 $ GND, DSTRB, _EQ013, VCC );
_EQO012 = DOO & _MCOS3
# 'DOO & DO4; -
_EQ013 = _MCOOl1l & MR;

| 25 JuL 99

I gsiy




DAT_IN D : INPUT; DISCIN : INPUT, DOV_.A B : INPUT; DO : | NPUT; DOL
| NPUT; D02 : I NPUT; D03 : I NPUT; D04 : I NPUT; D05 :
| NPUT; DO6 : I NPUT; DO7 : I NPUT; DC8 : I NPUT; D09
| NPUT; DSTRB : I NPUT; LGS ;I NPUT; MR : I NPUT; MRKO_I N
| NPUT; OP_I N ;| NPUT; -
79
$ BUS_OUT4 = |rx cir_r:82}d_dmx _r:102|BUS. %
BUS_OUT4. = _MC052;
MC052 = DFF( _EQO014 $§ GND, DSTRB, _EQO015, VCC ):
EQO14 = DOO & _MCO052 _
# !DOO & DO5;
EQO15 = _MCO0l1 & MR:
$ BUS_OUT5 = |rx_cir r:82)c_dmx_r:96|BUS 3%
BUS_OUTS = _MCO051; _
_MCo51 = DFF( _EQ016 $ GND, DSTRB, _EQO017, VCC );
EQ016 = DOO & _MCOS51
# !DOO & DO6;
EQO17 = _MCOO1 & MR;
% BUS_OUT6 = |rx _cir_r:82|bt_dmx _r:89|BUS %
BUS_OUT6 = _MCO050;
MC050 = DFF( _EQO018 $§ GND, DSTRB, _EQ018, VCC );
EQ018 =. DOO & _MCO50
# !DO0 & DO7;
EQO19 = _MC00l1 & MR:
$ BUS_OUT7 = |rx cir_r:82|bt_dmx_r:90|BUS %
BUS_OUT7 = _MC049;
_MC049 = DFF( _EQ020 $ GND, DSTRB, _EQ021, VCC );
_EQ020 = DOO & _MCO049 _
, # !DO0 & DO8;
_EQO021 = _MCOOl & MR;
$ CMD_OUT = !rx_cir r:82)c dmx r:96|TAG %
CMD_OUT = _MC005;
_MC005 = DFF( _EQ022 $ GND, DSTRB, _EQ023, VCC ):
_EQO022 = DOO & DOS6
' # !DO0 & _MCOOS5;
_EQ023 = _MCO001l & MR;
. €O0 = . _MC100; o
_MC100 = MCELL( !MR $ GND );
col = = _MC099;
_MC099 = MCELL( !MR $§ GND ); _
% DATA OUT = !rx_cir_r:82}d_dmx _r:102|TAG %
DATA_OUT = _MC003;
_MC003 = DFF( _EQO024 $§ GND, DSTRB, _EQ025, VCC );
_EQ024 = DOO & DO5 : :
# !DOO & _MCO03;
_EQ025 = _MCO00l1 & !_MCO15 & MR;
% DIO = ltx cir_r:109)as_syn_r:93|:70 %
DIO = _MCO81; _ : -
_MCO81 = DFF( _MC112 $§ GND, CLOCK, MR, VcC);
- DIl = _MC082;
_Mcos2 =

MCELL( _EQ026 $ GND );

SATERRTRATI IR R YR




78 REQN : INPUT, SEL_IN : INPUT; SERIN : INPUT, SER IN D : |NPUT;
STAT _IN : INPUT; VLTN - I NPUT; WD EN - INPUT;, ACTIVITY = _MC119;
_MC119 = MCELL( _EQO01 $ VCC); _EQO1 = ! MC123 & ! _MC124; % ADR OUT
= rx_cir_r:82 ad _dnmx_r:99 TAG %
80
_EQ026 = _MCO081 & _MC121
# 1_MCO81 & _MCO095;
DI2 = _MC083; -
_MC083 = MCELL( _EQ027 $§ GND
_EQ027 = _MCO81 & _MC116
# 1_MCOS1 & _MCO094:;
DI3 = _MC084;
_Mc0o84 = MCELL( _EQ028 $ GND
_EQ028 = _MC064 & _MCO081
# 1_MCO81 & _MC093;
DI4 = _MCO085; -
_MC085 = MCELL( _EQ029 § GND
_EQ029 = _MC025 & _MCo81
# ! _MCO81 & _MC090;
DIS = _MCO086; .
_MC086 = MCELL( _EQO030 $ GND
_EQO30 = _MC026 & _MCO81
# !_MCO81 & _MCOS1;
DI6 = _MCO087;
_MCc087 = MCELL( _EQ031 § GND
_EQO31 = _MC062 & _MCO081
# 1_MCO81 & _MC092;
DI7 = _Mcoss; |
_MC088 = MCELL( _EQ032 $ GND
_EQ032 = _MCO76 & _MCO081
# !_Mcosl & _MC089;
DIs = _MC097; -
_MC097 = MCELL( _EQ033 $ GND
_EQO033 = _MC060 & _MCO081
# _Mcos9 & !_Mcosl;
DI9 = _MC098; .
_Mcos8 = MCELL( _EQ034 § GND .
_EQ034 = _MCO81 & _MC108 PLAGEMENT SHEET
# _MCO57 & !_MCO81; REVLACEMSHT SHEET
DRV_OE = _MC022; 26 JUL 1996
_MC022 = MCELL( !LOS $ GND );
FAULT = _MC120;
. _MC120 = MCELL( _EQO035 $ _MC122 );
_EQ035 = LOS & !_MCl122;
$ HOLD OUT = |[rx_cir_r:82|bt_dmx_r:90|TAG %
HOLD_OUT = _MC002; _
_MC002 = DFF( _EQ036 $ GND,

_EQO036

DOO & DO8

DSTRB, _EQ037, VCC );




ADR OUT = MCO08; MO008 = DFF( _EQD02 $ GND, DSTRB, EQ003, VCC

); _EQV02 = DO0 & D2 # !'DOO & MC008; - EQOO3 = MOOO1 &
I M016 & MR, % BUS OQUTP = rx_cir_r:82 bt_dnx_r:91 BUS % BUS_QUTP =
_MO040; _MC040 = DFF(  _EQ004 $ GND, DSTRB, _EQ05, VCC); _EQO04 =
DO0 & _MC040 # 1DO0 & DO9; _EQO05 = _MO001 & MR, % BUS_QUTO
= rx_cir_r:82 op_dnx_r:83 BUS % BUS QUTO = _MC056; _MX056 = DFF(
_EQX06 $ G\D, DSTRB, _EQO07, VCC); _EQV06 = DOO & _MC056
# 1DO0 & DOL; _EQOO7 = MO0l & MR 9% BUS OUTL = rx cir_r:82
ad_dnx_r:99 BUS % BUS _OUT1 = . _MZ055; 81 * MOO55 = DFF( _EQD08 $ GND, DSTRB,
_EQ0O9, VCC ) # 'DO0 & _MC002;
~.. _EQO37 = _MCO01l & MR;
$ MRKO_OUT = |rx cir_r:82!bt dmx_r: 91'TAG %
MRKO_OUT = _MC017;
_MC017 = DFF( _EQ038 $§ GND, DSTRB, _EQO03%, VCC );
_EQ038 = DOO & DO9 .
: # !DO0 & _MCO17;
_EQ039 = _MC001 & MR;
$ OP OUT = |rx cir r:82/op_dmx_r:83|TAG %
OP_OUT = _MCO001;
_MCo01 = DFF( _EQ040 $ GND, DSTRB, MR, VCC ):
_EQ040 = DOO & DOl
‘# 1DO0 & _MC0O01;

RLY_ DRV = _MCO021;

_MC021 = MCELL( !1LOS $ GND ):
% SEL_ OUT = |[rx_cir_r:82)bt_dmx_r:85|TAG %
SEL_OUT = _MC006;
_MC006 = DFF( _EQO041 $ GND,' DSTRB, _EQ042, VCC );
_EQO41 = DOO & DO3
- # !1DO0 & _MCOO06;
_EQ042 = _MCO0l1 & MR;
% SER_ OUT = |rx_cir_r:82)s_dmx_r: 101'TAG %
 SER_OUT =. _MCOO4;
_MC004 = DFF( _EQ043 § GND, DSTRB, _EQ044, VCC }:
_EQO043 = DOO & DO4 _ :
© # 1DO0 & _MCO004;
_EQ044 = _MCOOl1l & !_MCO1ll & !_MCO12 & MR:
% STROBE = [tx_cir_r:109|as_syn_ r.93'STRB %
STROBE = MC102,
_MClo2 = DFF( _EQO045 § VCC, ICLOCK, _EQ046, VCC );
EQ045 = _MCO09 & _MC019 & MCOZO & _MC024 & _MC032 & _MCO33 &
_MC077 & _MC079 & _MCclo0l & _MC103 & _MC106 & _MC1l09 &
MC114:
_EQO046 = XOOl.
"X001 = EXP( ACKNLDGE & _MC102 );
% SUPR_OUT = |rx_cir_r:82|bt_dmx_r:89|TAG %
SUPR_OUT = _MCO007;
_MC007 = DFF( _EQO047 $§ GND, DSTRB, _EQ048, VCC );
_EQO47 = DOO & DO7
# !DO0 & _MC007;
_EQ048 = _MCO01 & MR;
$ lala_ drv:83}wd_cntr:123}:2 $ '
_MC128 = DFF( VCC $§ _MC128, CLOCK, _EQ049, VCC.):
_EQO049 = ! MC1l1ll & MR;
% Jala_drv:s3)wd_cntr:123!:4 § : REPLALE

26 JUL 1598




EQ008 = DOD & _ MO055 # D00 & DO2; _EQO09 = MO0l & MR

% BUS OUT2 = rx_cir_r:82 bt_dnx_r:85 BUS % BUS OQUT2 = _M2054; _M2054
= DFF( _EQ10 $ OGND, DSTRB, _EQ11, VCC); _EQQ10 = DO & _MXO54
# 1 DA0 & DQB; _EQ11 = MC001 & MR, %BUS QUT3 = rx cir_r:82
s_dnx_r: 101 BUS % BUS_QUT3 = M2053; _MX053 = DFF( _EQU12 $ GN\D,
DSTRB, _EQ013, VCC); . _EQ12 = DO & _M053 # 1DO0 & DO,
_EQO13 = _MX001 & MR, : .

_Mciz7 DFF( _MC128 § _MCl127, CLOCK, ;EQOSO, vee )

_EQO50 = !_MC111 & MR:

% Jala_drv:83|wd_cntr:123):5 %
_MCo048 = DFF( _EQO051 $ _MC048, CLOCK, _EQ052, VcCC );
_EQO51 = _MCO034 & _MCO35 & _MCO036 & _MCO37 & _MCO038 & _MCO039 &
_MC041 & _Mco42 & _MC043 & _MCO044 & _MCO045 & _MC046 &
MCO47 & _MCl25 & MClZG & MC127 & MC128:
_EQO052 ! MClll & MR;

$ |ala_drv:83|wd_cntr: 123 26 %

_MC126 = DFF( _EQ053 $ _MC126, CLOCK, _EQ054, VCC );
_EQO053 = . MC127 & _MC128; -
TEQO54 = | MC111 & MR;

$ Jala_drv:83|wd_cntr:123]:7 %

_Mci25 DFF( _EQO055 $ _MC125, CLOCK, _EQ056, VCC );
_EQO055 _MC126 & _MC127 & _MC128; . :
_EQ056 = ! _MC111 & MR;

% lala_drv:83lwd_cntr:123):8 % _

_MC047 DFF( _EQO057 § _MC047, CLOCK, _EQ058, VCC );
_EQO057 _MC125 & _MCl26 & _MCl27 & MC128:
_EQO058 ! MClll & MR,‘

% {ala;d

rv:83}wd_cntr:123{:9 % _
_MC046 = DFF( _EQO059 § _MC046, CLOCK, _EQ060, VCC );
_EQ059 = _MC047 & _MC125 & _MC126 & _MC127 & ._MC128;

TEQO60 = ! _MC111 & MR;:

% Jala_drv:s3)wd_cntr:123}:10 % : '
'_MC045 = DFF( EQ061 S _MC045, CLOCK, _EQO062, VCC ):

_EQO61 = _MC046 & _MCO47 & _MC1l25 & _MCl26 & _MCl27 &
MCl28; '

T _EQo062 1_MC111 & MR;
% lala_drv:83)wd_cntr:123):11 %

_MC044 = DFF( EQ063 $ ' _MC044, CLOCK, _EQO064, VCC ):
_EQ063 = _MCO045 & _MCO046 & _MCO047 & MC125 & _MC126 & _MC127 &
MC128r-

_EQos4 = 1_MC111 & MR;

% |ala_drv:83lwd_cntr:123}:12 $%
_Mco43 = DFF ( _EQO65 § _MC043, CLOCK, _EQ066, VCC );
_EQO65 = _MC044 & _MCO045 & _MCO46 & _MCO47 & _MC1l25 & _MC1l26 &
_MC127 & _MC128;
_EQO66 = !_MC111 & MR;

% lala_drv:83)wd_cntr:123):13 %
_MC042 = DFF( EQ067 $ _MC0O42, CLOCK, _EQ068, VCC ):
_EQ067 _MC043 & _MCO044 & _MCO045 & _MCO046 & _MCO47 & _MC1l25 &
' _ _MCl26 & _MC127 " & MC128, :
_EQo68 = ! MClll & MR;-




79 %BUS QUT4 = rx_cir_r:82 d_dnmx_r:102 BUS % BUS QUT4 = _MC052; _MX052
= DFF( _EQ14 $ GN\D, DSTRB, _EQ15, VCC); EQ14 = D00 & _MXD52
# 1DO0 & DOBb; _EQD15 = _MCO01 & MR %BUS OUT5 = rx cir r:82 -
c_dnx_r:96 BUS % BUS OUT5 = _M051; MX051 = DFF( _EQ016 $ GN\D,
DSTRB, _EQ17, VCC); _EQ16 = DO & _MXO51 # 1DO0 & DOB;
_EQQ17 = _MC001 & MR, % BUS OQUT6 = rx_cir_r:82 bt _dnx_r:89 BUS %
BUS_QUT6 = _MC050;
83
$ lala_drv:83|wd_cntr: 123'-14 %
_MC041 = DFF( EQ069 $ _Mco41, CLOCK, _EQ070, VCC );
_EQO069 = _MC042 & _MCO43 & _MC044 & MC045 & _MCO46 & MC047 &
_MCi25 & MC126 & MC127 & MC128.
_EQO070 = ! MC111 & MR;
$ Jala_drv:83|wd_cntr:123):15 & _
_MC039 = DFF( _EQO071 $ _MC039, CLOCK, _EQ072, VCC ):
_EQ071 = MC041 & _MCO42 & _MCO43 & _MCO044 & _MCO45 & _MCO46 &
_MC047 & _MC125 & MC126 & MC127 & MC128.
_EQ072 = !_MC111l & MR;
% Jala_drv:83)wd_cntr:123}:16 %
_NMco3s = DFF( EQ073 $ _MCO038, CLOCK, EQ074, VCC );
_EQ073 = _MC039 & _MCO41 & _MCO042 & MC043 & _MCO44 & _MCO45 &
_MCo46 & _MC047 & _MC125 & _MCl26 & _mMCc127 & _MCl28;
_EQ074 = ! MClll & MR;
$ Jala_drv:83|wd_cntr:123}:17 %
_MCO37 = DFF( EQO75 $ _MCO037, CILOCK, _EQ076, VCC );
_EQ075 = _MCO038 & _MCO039 & MC041 & MCO42 & _MCO43 & _MCO44 &
' _MCO045 & _MCO046 & _MC047 & _MC125 & _MC1l26 & MC127 &
MC128.
_EQO076 = MClll & MR;
% lala_drv:83|wd cntr:123}|:18 %
_MCo36 = DFF( _EQO077 § _MC036, CLOCK, _EQO078, .VCC ):
_EQ077 = _MCO037 & _MCO38 & _MCO039 & _MCO41 & _MCO042 & _MCO043 &
_MC044 & _MC045 & _MCo046 & _MCO047 & _MC125 & _MCl26 &
MC127 & _MCl28;
_EQ078 = ! MC111 & MR;
$ Jala_drv:83)wd_cntr:123}:19 %
_MCO35 = DFF( EQ079 $ _MC035, CLOCK, _EQ080, VCC );
_EQ079 = _MCO036 & _MC037 & _MCO038 & _MCO039 & _MCO41l & _MCO042 &
_MC043 & _MC044 & _MC045 & _MCO046 & _MC047 & _MC125 &
MC126 & _MCl27 & M0128.
_EQ080 = ! _MC11l & MR;
$ lala_drv:83}wd_cntr:123}:20 %
_MC034 — = DFF( “EQ081 $§ _MC034, CLOCK, _EQ082, VCC ):;
_EQO081 = _MCO035 & _MCO36 & _MCO037 & _MCO38 & _MCO039 & _MCO41 &
: _MCO042 & _MCO043 & _MCo44 & _MC045 & _MCO046 & MC047 &
. MC125 & _MCl26- & MC127 & MClZS:
_EQo82 = ! MClll & MR;
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MCOS0 = DFF( _EQD18 $ G\D, DSTRB, EQ19, VCC): _EQI18 = D™ &

_M2050 # !'DO0 & DOr; _EQ19 = _MC001 & MR % BUS_QUT7 =
rx_cir_r:82 bt_dmx_r:90 BUS % BUS QUT7 = _M3049; _MX049 -= DFF( _EQ)20
$ G\D, DSTRB, _EQ?Z21, VCC); -EQ20 = DO & _MX049 # 1DQ0 &
DO8; _EQ21 = _M001 & MR % CVD QUT = rx_cir_r:82 c_dnmx_r:96 TAG %
CvMD_ QUT = _MO005;° _MX005 = DFF( _EQ22'$ G\D, DSTRB, _EQI23, VCC
):; _EQ22 = DO & D06 # D0 & _MC005; _EQ23 = _MXO01 & MR
CQ0 = _MC1Q0; _MC100 = MCELL( 'MR$ G\D); COL = MC099;

84

% Jala_drv:83|{WD_SEND %
_Mc033 = DFF ( _EQ083 § VCC, CLOCK, ‘MR, _EQ084 );

_EQ083 = IDIV_A_B & _MCO34 & _MCO35 & _MC036 & _MC037 & _MCO38 &
_MCO39 & _MC041 & _MC042 & _MC043 & _MCO044 & _MCO045 &
_MC046 & _MCO47 & _MCO048 & _MC125 & _MC126 & _MC127 &
_MC128 & WD_EN

# DIV_A_B & _MCO42 & _MCO43 & _MCO44 & _MCO45 & _MCO046 &
_MCO47 & _MC125 & _MC126 & _MC127 & _MC128 & WD_EN

# !_MC033 & WD_EN;

= _X002;

_EQ084 = _
EXP( !_MCO033 & _MC111 ):

X002

% Jala_drv:e3l:2 %
_MCl24 = DFF( _MC033 § GND, _MC102, _EQ085, VCC );
_EQO85 = MR & _X003; ‘
TX003 = EXP( _MCO47 & _MC125 & _MC126 & _MC127 & _MC128 );

% Jala_drv:83):3 %
_Mci23 DFF( GND $§ VCC, DSTRB, _EQ086, VCC ):
_EQ086 MR & _X003; . '

% |ala_drv:83):96 % '
_Mci22 = DFF( GND § VCC, VLTN, _EQ087, VCC );
_EQ087 = MR & _X003;

$ lrx_ c1r r:82)ad_dmx r:99}:19 % L
MC016 = DFF( DASD § GND, !OP_IN, _MCOO8, VCC );

% |lrx_cir r:s2ld_amx_ r.102'°26 %
_MC015 = DFF( ! MC013 S GND, DATA _IN, _EQO088, VCC ):
_EQ088 = _MCO01 & _MCO03 & MR:

$ |rx _cir_r:82|ds_det_r:60{:2 %

_MC014 = DFF( GND $ vee, _EQ089, _EQ090, VCC );
_EQ089 = _X004; : '

TX004 = EXP( DATA_IN & ! _MCO14 & SER_IN );

_EQO90 = _MCO01 & MR & !OP_IN & STAT IN;

$ lrx_cir r:82lds_det_r:60l:3 % : :
_MCol3 DFF( !DATA_IN $ GND, _MCO0l14, _EQ091, VCC ); .
_EQO91 = _MCOOlL & MR & !OP_IN & STAT IN:

$ Jrx cir r:82|s_dmx r:101}:26 &
_MCo12 DFF( ! MC013 $ GND, SER_IN, _EQ092, VCC );
_EQ092 MCOOl & _MCOO4 & MR; '

$ |lrx_cir_r:82ls_dmx_r: 101' 41 % -
_MCO11 DFF( EQ093 $ GND, STAT IN, _EQ094, VCC );
_EQ093 DASD & _MCO096;
_EQO0%94 _MC004 & MR;




MC099 = IVCELL( I'MR $ G\D ); %DATA OUT = rx_cir_r:82 d_dnmx_r:102 TAG %

DATA OUT = _MC003; _MO003 = DFF( _EQ24 $ GND, DSTRB, _EQ025, VCC);:
_EQ24 = DO & DO * 1DO0 & _MCO03; _EQD25 = MO0l & ! MO015 &
MR, % DI O = tx_cir_r:109 as_syn r:93 : 70 % DI O = _MC081; MC081

= DFF( _MC112 $ GND, CLOCK, MR, VCC); D1 =  M082; _MX82 = MCELL(
_EQ26 $ G\D); | |
85

% lrx_cir r:s2|s_dmx_r:101}:42 % _ '

_MCo9e6 = DFF( _EQ095 § GND, _MC004, MR, VCC );

_EQ095 = !BUS_INP & BUS_INO & BUS_IN1 & BUS_IN2 & BUS_IN3 &
BUS_ IN4 & BUS IN5 & ' BUS_ _IN6 & BUS IN7 & _MCOl0 &

| STAT _IN;
% |rx_cir_r:82|s_dmx r: 101"43 % _
_Mc01o = DFF( _EQ096 $ GND, _MC004, MR, VCC );
_EQ0%6 = _MCO07 & !STAT_IN;

% }tx_cir_r:lOQ}as_syn_r:93{:58 $ _
_MCl112 DFF( _EQ097 $ !_MCl112, !CLOCK, MR, VCC );
_EQ097 = _MCO009 & _MCOl9 & _MCO020 & _MCO024 & _MCO32 & _MCO33 &
' _MCo077 & _MC079 & _MC101 & _MC103 & _MC106 & _MC1l09 &
T _MCll2 & MC114,

$ |tx_cir_r:109)as_syn _r:93):65 %
_Mclil1 = DFF( _MC112 $ GND, !CLOCK, _EQ098, VCC );
_EQ098 = MR & _XO005;
_X005 = EXP( _MCO0S & _MCO19 & _MC020 & _MCO024 & _MCO32 &
_MCO033 & _MCO77 & _MC079 & _MC101 & _MC103 & _MC106 &
_MC109 & _MCl14 );

$ ltx_cir r:109!bt_mx_r:75l:4 %
_nc121 - DFF( _MC117 $ GND, _EQ098, MR, VCC );
_EQo99 CLOCK & ! _Mci112;

% |tx_cir_r:109}bt_) mx r:75}:5 % :
_MC118 = DFF( MC121 S GND, _MCl1l1ll, MR, VCC ):

$ ltx cir_x: 109'bt mx_r:75!:33 %
_MCOOQ = MCELL( 13 MC121 $ _Mciis )

$ |tx cir r:109)bt_mx_r:75): 36 %

_MCO95~ = DFF( _EQ100 $ GND, _EQ101, MR, VCC );
_EQ100 = _X006;
X006 = EXP( _X007 & _X008 & _X009 );
X007 = EXP( !_MC029 & ~_X006.): _
X008 = EXP( !BUS_INO & _MCO29 & _MCO030 );
X009 = EXP( !_MCO30 & _X006 );
TEQ101 = CLOCK & !_MC112:

$ Jtx 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 % - '
_MC1l1le6 = DFF( _MCl113 $§ GND, _EQ102, MR, VCC );
_EQ102 = CLOCK & ! MCllZ; _

% |tx _cir_r:109}bt_mx r:76}:5 % .
_MC115 .= DFF( MC116 S GND, _MC11l1l, MR, vee )

% |tx_cir r: 109'bt mx r: 76' 33 %
_MC114 = MCELL( 1 MC116 $ _MC115 );




MCO81 & _MCD95;

DI 2

80  EQ26 = MOS8 & _M121 #1 _ =
_MO083; _MC083 = MCELL( _EQD27 $ GND ); _EQ27 = MDO81 & MI116
#1 MCO81 & _MO094; DI3 = _MO084; M084 = MCELL( _EQ028 $ GN\D
); ~ _EQD28 = _M064 & _MO0S1 # 1 MOOSL & MC093; Di4 =
_MO085; _MO085 = MCELL( _EQ029 $ GN\D );
| 86
% |ltx_cir_r:109|/bt_mx_r: 76"36 %
_MC094 = DFF( EQ103 S GND, _EQ104, MR, VCC ):;
_EQ103 = _X0107
X010 = EXP( _X011 & _XO012 & _X013 );
X011 = EXP( !_MCO029 & _X010 ): |
X012 = EXP( 'BUS IN1 & _MCO29 & _MCO30 );
_X013 = EXP( ! MC03O & XOlO ) H
_EQ104 = CLOCK & ! MC112:
$ l!tx cir r:109)bt_mx_r:76}:41 $
MC113 = DFF( 'ADR IN $ GND, CLOCK, MR, VCC ):
% {tx_cir_r:los}bt_mx_r:77{:4 %
_MC064 = DFF({ _MCO063 $ GND, _EQ105, MR, VCC ):
_EQ105 = CILOCK & !_MCllZ:
$ Jtx_ c1r r:109)bt_mx_r:77|:5 %
_MCOBO DFF( MC064 $ GND, _MC111, MR, VCC ):
% ltx_cir_r:109)bt_mx r:77}:33 %
_MCO79 = MCELL( ! MC064 $ _Mcoso )
% |tx _cir r:109}bt mx r:77!:36 % .
;MC093 = DFF( EQ106 -] GND, _EQ107, MR, VCC ):
_EQ106 = _X0147
TX014 = EXP( _X015 & _X016 & _X017 );
X015 = EXP( ! _MC029 & _X014 );:
_X0l6 = EXP( !BUS_IN2 & _MCO29 & _MCO30 ):;
X017 = EXP( !_MCO030 & _X014 ):
_EQ107 = CLOCK & ! MC112: '
$ Jtx_cir r:109)/bt_mx_r:77):41 %
_MC063 = DFF( 'SEL IN S GND,' CLOCK, MR, VCC ):
% |tx_cir_r:109)bt_mx r:78):4 % ' ' -
_MCo062 = DFF({( _MC061.$ GND, _EQ108, MR, VCC ):
_EQ108 = CLOCK & 1_MCl11i2; T
2 ltx_ c1r r:109}bt_mx_r: 78' i5 % :
_MCO78 DFF( MCOSZ S GND, _MC111, MR, VCC );
$ Jtx cir r:109/bt mx r:78}:33 % '
MC077 = MCELL( ! MC062 $ _MCo78 )z
% ltx_cir_r:109!bt_mx_r:78}: 236 % .
MC092 = DFF( _ Q109 S GND,- _EQ110, MR, VCC )
_EQ109 = - _X018;
_X018 = EXP( _X019 & _X020 & _Xo021 ):
_X019 = EXP( !_MCO29 & _X018 ); .
_X020 = EXP( !BUS_IN5 & _MC029 & _MCO030 ):
_X021 = EXP( !_MCO30 & X018 ):
_EQ110_= CLOCK & !_MC112; -
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_EQ029 = MC025 & MCO081 # ! _M081 & _M2X090; DI5 = _M086;

M086 = MCELL( _EQ030 $ GND); _EQD30 = _M026 & M08l o
T _M081 & MO091; DI 6 ‘= _MO087; _MO087 = MCELL( _EQ031 $ G\D ):
_EQ031 = _M062 & _MO081 # 1._MO081 & MOD92; DI 7 = Mo08S;
"M088 = MCELL( _EQ@32$ G\ND); _EQ32 = _MXO76 & M08l o #
| MCOS1 & MC089; DI 8 = _MO097; M097 = MCELL( _EQU33 $ G\D);
_EQD33 = _MO060 & _Mo081 # _MgBp9 & ! _MO081;

$ lex_ cir r:109}|bt_; mx r:78}:41 % .
_nc061 = DFF( 'STAT IN $¢ GND, CLOCK, MR, VcC ):

$ |tx_cir _r:109|bt_mx r:80j:4 %
_MCOSO “DFF( _MC058 $ GND, _EQ111, MR, VCC );
_EQ111 CLOCK & !_MC112;

3 ltx_ cir_r:109|bt_mx r:80/:5 %
"MC110~ = DFF( '_MCO60 § GND, _MC11l, MR, VCC );

% Jtx_cir_r:109{bt mx r:80/:33 %
MC109 = MCELL( ! MCOGO $ _MC110 )

£ Jtx_cir_ r: 109}bt_mx_r:80}:36 %

_MCOSQ = DFF( EQ112 S GND, _EQ113, MR, VCC ):;
_EQ112 = _X022
_X022 = EXP( _X023 & _X024 & _X025 ) s
TX023 = EXP( !_MCO29 & _X022 );
TX024 = EXP( !BUS_IN7 & _MC029 & _MCO30 );
X025 = EXP( !_MCO30 & _XO22 )2
TEQ113 = CLOCK & !_MC112;
£ ltx_ clr r:109}bt_mx_r:80}:41 % : .
_MC058 DFF( 'DISC IN $ GND, CLOCK, MR, VccC ):
$ |tx_cir r:109)/bt mx r:81):4 %
MC108 = DFF( MCIOS S GND, _EQ114, MR, vece )
_EQ114 = CLOCK & ! _MCii2; : '

$ ltx_cir r:109}bt mx r:81}:5 % _
MC107 = DFF( MC108 $ GND, .MC111, MR, VCC );

$ |tx_cir_r:109{bt mx _r: 81"33 %
_MClOG = MCELL( ! MC108 $ _MC107 ):

% ltx cir_r:109}bt_mx r:81):36 %

“MCO57~ = DFF(  _EQ115 § GND, _EQ116, MR, VCC );
_EQ115 = _X0267
TX026 = EXP( _X027 & _X028 & _X029 );
X027 = EXP( !_MCO29 & _X026 );
X028 = EXP( !BUS_INP & _MC029 & _MCO30 );
TX029 = EXP(.!_MC030 & _X026 );
TEQ116 = CLOCK & !_MC1127

% ltx_ c1r r:109}bt_mx_r:81):41 %
MC105 DFF( 'MRKO IN $ GND, CLOCK, MR, VCC ):

$ ltx_cir_r:109/ds_dn_r:91|SEND % :
_MC032 = DFF( EQ117 S _MCo032, CLOCK, MR, _EQ118 ),

_EQ117 = DATA_IN & DAT_IN D & _MCO027 & _MC028 & _MCO31 &
_ _MC032 & SER_IN & SER_IN_D; |

_EQ118 = _X030;

7X030 =

EXP( !_MCO032 & _MC111 ); -
: . : ' Brril
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D9

_MC108
$ G\D);
_EQD35 =

HOLD OUT =
_EQD36

)

_MO098; _MC098 = MCELL( _EQU34 $ G\D); _EQ034 = MX081 &
# MO057 & ! _MC081, DRV_CE = _MX022; MC022 = NCELL( I LOS
FAULT = _MC120; MC120 -= MCELL( _EQD35 $  MC122 ):
LOS & ! MC122; % HOLD OQUT = rx cir _r:82 bt _dnx_r:90 TAG %
_MCD02; _MO002 = DFF( _EQD36 $ GND, DSTRB, - _EQ37, VCC
= D0 & DOB -
' - 88
% ltx_cir r:109)ds_dn _r:91}:81 %
_MCO31 = DFF( EQ119 $ VCC, CLOCK, _EQ120, VCC ):
_EQ119 = !_MCO013 & !_MCO031;
TEQ120 = _MCO032 & MR;
$ |tx_cir r:109)/ds_dn r:91}:104 %
_MC030 = DFF( GND $ GND, IDAT IN D, VCC, _EQl21 ):
_EQ121 = _MC013 & !_MCO25: :
$ ltx cir_r:109)/ds_dn r:91}:106 % :
_ncozs ="DFF( 'GND § GND, ISER_IN_D, VcC, _EQ122 );
_EQ122 = _MCO13 & !_MC025;
$  jtx_ cir r:109jds_dn_r:91}:136 % _
MCOZB DFF( MC027 $ GND, CLOCK, _EQ123, VCC ); .
_EQ123 = DATA_ IN & DAT_IN D & _MCO31 & SER_IN & SER_IN_D;
% 'tx cir_r:109}ds_dn_r: 91"137 %
_MC027 = DFF( EQ124 $ GND, CLOCK, _EQl25, VCC );
T EQ124 = DATA_IN & DAT IN D & _MC031 & SER_IN & SER_IN D;
_EQ125 = DATA IN & DAT IN D & _MCO31 & SER_IN & SER_IN_D;
% ltx cir r:109|ds_mx_r:97 | RELEASE 3
HCO26 = DFF( 'DAT IN D $ GND, _EQ126, MR, VCC ):
_EQ126 = CIOCK & T MC112o
$ |ltx cir r:109}ds_mx_: r°97 57 %
_MClOl = DFF( GND $ GND, _MC026, MR, _EQ127 ):
_EQ127 = _XO031; - .
TX031 = EXP( _MC104 & _MCl1l1 );
$ Jtx_cir_r:109]ds_mx_r:97}|:58 %
MC104 = DFF( EQ128 S VCC, CLOCK, MR, VCC ):
_BEQl28 = _MCl0l1l & MC103,
- % ltx_cir_r:109lds_mx_r:97!:72 %
_MC091 = DFF( EQlZS S GND, _EQ130, MR, VCC );
_EQ129 = _X032;
_X032 = EXP( _X033 & _X034 & _X035 VH
TX033 = EXP( !_MCO029 & _X032 );
X034 = EXP( !BUS_IN4 & _MC029 & _MCO30 );
_X035 = EXP( ! _MC030 & X032 ): '
_EQ130 = CLOCK & ! MC112'
$ |tx_cir_: r.109'ds mx_r: 97"76 % .
_MC103 = DFF( EQ131 S VCC, !_MCO026, MR, _EQ132 ):;
_EQl31 = _MCOOS & 1_MCO013; ' : : .
_EQ132 = _X031;
% 'tx cir_r:109)!ds_mx_r: 98'RELEASE % : _
_MCOZS = DFF( 'SER IN D S GND, _EQ133, MR,. VCC )s
_EQ133 = CLOCK & 1 MCllZa

el L
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_MCO01 & MR,

% MRKO_OUT =

# 1 D00 & _MC002; _EQ037 = N rx_cir_r:82
bt dmx_r:91 TAG % MRKO_OUT = ~ _MC017; _MC017 = DFF( - EQD38 $ GND
DSTRB, _EQ039, - VCC ); _EQ038 = DO0 & DO9 ' # 1DA0 & MO017;
_EQQ39 = M2001 & MR, %)CP OUT = rx_cir89:82 op_dmx_r:83 TAG % OP_OUT
= _Mo001; MO001 = DFF( 40 $_CG\D__DSTRB, MR VCC); EQ040 =
DO0O & DO1L & |tx_cir_r: 109' s_mx_r:98}:57 %
_MCo024 = DFF( GND $ GND _Mcozs, MR, EQ134 ):
_EQ134 = _X036; :
X036 = EXP( _MCO023 & _MC11l );
$ |tx_cir r:109)/ds_mx_r:98]:58 % :
_MC023 = DFF( _EQ135 § VeC, CLOCK, MR, VCC );
_EQ135 = MC019 & _MCO24; '
$ ltx_cir_r:109/ds_mx _r:98}:72 & - -
_HCOQO = DFF( EQl36 $ GND, _EQ137, MR, VCC );
_EQ136 = _X037;
_X037 = EXP( _X038 & _Xo039 & _X040 );
TX038 = EXP( {_MC029 & _XO037 );
_X039 = EXP( !BUS IN3 & _MCO29 & _MCO30 );
TX040 = EXP( !_MC030 & _X037 ):
_EQ137 = CLOCK & ! MC112-
$ |tx_cir r:109|ds_mx_r:98[:76 %
_MCO19 = = DFF( _EQ138 $ vee, !_MC025, MR, _EQ139 );
_EQ138 =" _MCO05 & !_MCO13; :
TEQ139 = _X036;
$ Jtx_cir_r:109)req mx_r:99|{:4 %
_MCO076 = DFF({ _MCO075 $§ GND, _EQ140, MR, VCC );
_EQ140 = CLOCK & ! _MCli2;
% |tx cir_r: 109'req_mx r:99/:5 %
MC018 .= DFF( MC076 $ GND, _MC111, MR, VCC );
$ |tx_cir_r:109)req mx_r:99{:33 %
_MC020 = MCELL( _EQ1l41 $ VCC );
_EQ141 = !_MC018 & !_MCO025 & !_MCO26 & _MCO76
4 _MCO18 & ! _MCO25 & !_MC026 & !_MCO76;
% |tx_cir_r:109)/req mx _r:99):36 %
_Mcosso = DFF( _EQ142 $ GND, _EQl143, MR, VCC );
_EQ142 = _X0417
_X041 = EXP( _X042 & _XO043 & _X044 ):
_X042 = EXP( ! HC029 & _XO41 )z
_X043 = EXP( 1BUS _IN6 & _MC029 & _MC030 );
_X044 = EXP( ! HCO30 & X041 )7
_EQl43 = CLOCK & ! MCllZ.
$ |tx_cir_r:109)req mx r:99):41 %
HC075 = DFF( IREQ IN §$ GND, CIOCK, MR, VCC ):;
%

(none)

Shareable Exﬁanders that are Duplicated in Multiple LABs:
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#1D00 & MDOL;, RLY.DRV = _MX021; MO21 = MELL( LGS $ GD); %

SEL_OUT = rx_cir_r:82 bt_dmx_r:85 TAG % SEL _ CUT = - MO006; _MO006 =
DFF( _EQ41 $ G\D, DSTRB, _EQ42, VCC); _EQU41 = DA & EEB

# 'DO0 & MC006; _EQ042 =- _MX001 &_gfe % SER OQUT = rx._cCir
s_dnx_r:101 TAG % SER OUT = _MO004; ~M004 = DFF( ThE QFBH Be =aced
DSTRB, _EQ044, VCC); EQ)43 = D0 & DOM4

_EQ044 = MCOO1 & ! _MCO11 & ! MO0O12 &_ﬂﬁﬂﬂﬁ‘%>STRCBE

as_syn_r:93 STRB % E1s E&ﬁﬁ@gaogﬁtoNC102 = DFF( ECD45 .

| CLOCK, _EQ046, VCC) 09 & _MX0O19 & _MX020 & NC024 &

_MC032 & MC033 &
1. An apparatus for use in connecting a first computer device

and a second computer device through a dual 1line cable
assembly, the first and secend-computer devices having first
and second electrical interfaces having a plurality of rows and
columns of bus and tag inputs and outputs, comprieing:

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 integreted
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. - '

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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_MO77 & IV[I)79 & MC101 & _MC103 & IVC106 & IVC109 & ' N IVC114

EQ)46 = _X001; -X001 = EXP( ACKNLDC;E E'ms ShaEm}tEB en Reﬁ(aoSUPR
rx_cir_r:82 bt _dmx_r:89 TAG % SUPR OUT = DFF( ECD47
$ G\D, DSTRB, _EQ48, VCC):;: = _E@47 # 1DA0 &

_M2007; _EQ048 = _MX001 & MR % ala drv 8 % _MC128
= DFF( VCC $ _MC128, CLOCK, _EQ49, VCC); EQ)49 = | I\/Clll & MR %

al a_drv: 83 wd_cntr: 183se¢oné bus and tag sub-assembly including:
_ - a third connector for mat:.ng with the fJ.rst
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 assembly 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 adapi:er including integrated
circuit means for (1) multiplexing and then  seria1izing
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 Claim 2, wherein the dual 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 w1r1ng/term1na1.connectlon scheme, grid or geometry
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82 MC127 MC128 $ MCL27,  CLOCK,  EQD50,: VCC) ) EQ050

I MC111 & NF%“‘“S B R?Pl%dwd cntr:123 :5 % _MXD48 . = DFF( _EQ51 $
_Mco48,  CLOGH] =' CC) . _EQ51 = _MI034 & _MX035 & _MX036 &
~Mo037 & MOOHHIE IR 0 292-MC041. & _M042 & M43 & _MXO44 &
_MO045 & _MO046 & _lvoo.47 & - _M125 & _MC126 &  MC127 &
MC128; EQD52 = ! MC111 & MR % -ala drv:83 wd cntr:123 :6 % MC126 =

DFF( EQO§9 $a ssaomd Qy_oémterrE@owirmettprmmaE@sghemewr:m@ or
MC128; ° 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, gfid_ 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 cont.ained
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: o
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 signals and continuocusly 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:
Ft ﬂ{\r! T (‘.. w
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E@?I‘_’"T/- % lala drv:83lwdentr: 1231:7 % MC125 - |

EQ@%%ﬁ , _EQ56, VCC);  EQ55 = MI126 &
MC128 NC111 & MR, % |ala drv:831wd cntr:1231:8 % |
DFF( CLOCK, _EQ058, VCC): - _EQ57 =

2k 2«5 JUL 1996

|vr:127 & 'MC128; EQ058 -93- MC111 & MR- %  al a df vt 8
_vvd cntr 1237:9 % _MXD46, = DFE( EQD59 $ _MO046, = CLOCK, Qoeo V& o
);  _EQ59. = lvoomp&mtraélssr&ulfwbessd&wltmsendactwmm Si _FQ60 =

|_MC111 & MR - % ° aha_ofVméde VELEEH ldofectidy bmlddtdng theDeecondFeREL $

:K/Nggg, & CLO%&‘F &%2"28’““%112&6% ggiemswﬁﬁv a“&/msme °f_N€%25 .

conductive paths;

-one or more sixth connector connectlng the second'
connector and some of the conductive paths; '

one or more seventh connector for cennecting 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 signels over the other ocne 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 preamplifler for converting optical
light pulses received from the dual line cable assembly to an
' analog voltage output; and
a data quantizer connected by paths to the photodzode
and preamplifier and the deserializer, the data quantizer
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% ala_ drv: 83 C -eenekep % MC044 - “= DFF(. . EQ063 $ I - Jag e |
CLOCK,  _EQoEdss - 63 = _M045 & _MO046 & _MOOB7{ & MC125 &
MC126 & I\/Clzm H‘HI MC128; _EQU64 =1 _MC111 & MREZS %L

ala drv:83 wd_c | M043 g4 DFF(. _EQD65 $ _MNCO; 3,, CLOCK, .—
_EQ066, VCC); _EQ65 = _MXO044 & MO045 & M046 & 47 &NCT2ST &-m?
MC126 & MC127 & MC128] - EQD66 = ! MO11l & MR %

al a_drv: 83 aRPkifiies and eonvertscthe aaam(voltagﬂamsnalsvee@ cong g
_EQ068, VQ@\)el _diit thatVAW ER ¢ H1e M045 & _MNO46 & _MO47 &

_MC125 & _MC126 & _MC127 & _MCI28; _EQU68 = !_MC11l1l &
NR’ 15. An apparatus for use in connecting a first computer device
and a second computer device through a dual line cable
f assembly, the first and second computer devices having first
and second electrical interfaces havihg a plurality of rows and
columns of bus and tag ‘inputs and outputs, comprising:
'a first connector for connectlng 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; |
.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;

_ .~ 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; '

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

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 first and
'second - interfaces in the first device and sending such
multiplexed serial information over a first line of the dual
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abrkl |

83 % aI k23 114 % M041 = DFF( EQ069$ BT
CLOCK, Y““;ﬁiﬂ Filbhee Q69 = _MO042 & _MO043 & _MO044 & MODES JGL 1996

MO046 & |Imlr _MC125 & MC126 & MC127 &
_EQ70 = I ala drv: &gguicntr 123 115 % _
_EQD71 $ MO039, _EQ72, VCC); _EQO71 = _MO041.
_MO043 & _M044 & |v0045 & MX046 & MO047 & e

_MC126 & 1lime27 cable/Clagsemblp07and | (C11desexikaligings| eﬁl‘!ﬁv ghen
wd_cnt r 12§em&§t1§§exinq serial bus and tag information received through
a second line of the dual line cable assembly from the second
computer device and sending such parallel and demultlplexed
information to the first and second interfaces of the first

device, whereln the integrated circuit means comprises:

_ - an erasable . programmable logic device, a
nonerasable programmable logic device, or a custom lglesign
programmable logic device, the device connected by some of the
paths to the line drivers/receivefs;

a transmitter section including;

a serializer for feceiving a plurality of
parallel multiplexed signals from the programmable device over
conductive paths, encoding the signals,. seriélizing 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 dontinuously
deserializing, decoding and latching parallel data through
parallel conductive paths to the programmable device.

16. An apparatﬁs for use in conneéting'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 bus and tag sub-assembly including:

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

a first converter adapter connected to the first
connector,

a first multi-line cable aséembly having a first
end and a second end, the first end connected to the first
converter adapter, |

/.
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_M038 = DFF( EQ073 $ _MO38, CLOCK, _EQ074, VCC), = o e I
"MOD39 & _MO041 & MODA2 & _MO043 & MOD44 & MO045 & - hisSheétHas BemnRep

_ ()
MOD47 & T_MCL25 & _MCL26 & _MC127 & MCL2B;  _EQD74 = IHWJHI’T

% ala_drv:83 wd_cntr:123 :17 % MX®¥L = DFF( _EQ75 $ ok
_EQ076, VCC); _EQO75 = NC038 & M2039 & _M041 & M042 & M043 &
MC044 & MO045 & MO046 & MO047 & MC125 & - MC126 & MC127 &

“MC128; _EQ76 = a sfgand gapverter adaptgricennegtedto the m%tl%lmsa
= DFF( _E@lﬂ %sﬁ@ﬁ s@é&x end E@@ecoﬂ@%dnnectdi@%ﬁnectemytﬁe

~MCO38 & 44
“MO045 & ma &“REGE eE "v%tizﬁeﬁmg connector %’L?P%ﬁ! %ﬁzs
E%;g 5 !mWNmB Wi bR, théo seebﬂddixvt%fa\decﬁﬁrtﬁéi%fiiﬂt deviE®35and= DFF(
5, EQOR0, X Egg 36
MO038 & MCD39 & gﬁ%’f? [ ysedota) ‘convildy N&?ﬁq{% Nﬁ&i“ﬁjﬂ@m%
& NCD46 81nt£§matgn Ncizgux; 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.

17. An apparatus for use in COhnecting 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 -
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; _

a second connector for 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
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 duval line cable assembly connected to the
second converter adapter;

a third connector for mating with the second interface
in the first device;

Qi‘.,f;‘: "‘""'“a-éj Q:Lﬁi’, f
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connector,

MC127 &  MC128:  EQUSO = | MClil & MR %ala drvi83

- MC127 & MC128; _EQ082 :gfe“C111 & MR,
a third converter adapter connected to the third

a fourth connector for mating w1th the second
Lnterface in the second device;

~a fourth converter adapter connected to the fourth
connector,

a second dual line cable assembly having a flrst 11ne
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 1ntegrated clrcuit

. means for (1)-mu1t1p1ex1ng_and then serializing parallel bus

and. tag information received from the first and second
interfaces in either the first device or the second devioe and

sending such multiplexed serial information over the dual line

NC126 &
md_cntr 123 :20 % _MO034 = DFF( ECDSl $ NCD34 CLOCK, N EQ082; VCC
); _EQXB1 = NCOSS & _MXO36 & NCOS? & NC038 & . MO039 & _WCO41 &
xgggg & NC043 & _M2044 & _M2045 & MXO046 & MXO47 & . MC125 &
_ & -

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. |

This Sheet Has'Been Replaced

L T i

26 JUL 1996

R RO



84 % ala_ drv 83 WD_SEND % _M2033 = DFF( _EQ083 $ VCC, CLOCK, MR

_EQD84 ); _EQS83 = 'DIVAB & MD034 & MO035 & MD036 & MD037 & _M038
& _MCD39 & MCD41 & MOD42 & MOD43 & MOD44 & MOD4AS &
_MC046 & MO047 & MO048 & MC125 & I\/C126 & M127 & MC128 &
WD EN # DIV.AB & M042 & é& "MC044 & _MOD45 & _MO046 &
_MOD47 & _MC125 & NCI26 & MC127 & -MC1%8™ & WD EN “# 1T _MC033 & WD
EN, _EQI84 = X002; X002 = EXP( ! M033 & MC111 ); % ala_drv:83
:2 % MCl24 = DFF( _M033 $ GN\D, _MCl102, _EQU85, VCC); EQ85 =
MR & ~ X003; X003 "= EXP( _MO047 & MC125 & MC126 & MC127 & MC128
): % aladrv:83 :3 % MI123 = DFF( G\ND $ VCC, DSTRB, _EQ86, VCC
): _EQ86 = MR & _X003:

TITLE OF THE INVENTION

ELECTRO-OPTIC APPARATUS FOR CONNECTING COMPUTER DEVICES

"ABSTRACT OF THE DISCLOSE

The present invention relates to an apparatus for
connecting computer devices and, more specifically, where the
apparatus comprises a first connector, a cable assembly, a

converter adapter and a second connector.

Figure 3.
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% ala drv:83 :96 %

_EQ092,

VCO) ;

MC122 = DFF( GND $ VCC, VLTN, EQ087 VCC ) -

_EQB7 = MR & X003; % rx_cir_r:82 ad _dnx_r: 99 219 % = DFF(
DASD $ GN\D, !'OP_IN, _M2008, VCC); % rx_cir_ 82—d—dm<_r?;LQL._26_%
_MX015 = DFF( ! _M2013 $ GN\D, DATAI N, _E®88 VCC) -

"MODO1 & _MCO03 & MR % rx cir_r:82 ds_det r:60 :2 e"“Re

G\D $ VCC, _EQ089, _EQ090Q, VCC ) EQ)89 = XOO I

DATA IN & ! _MX014 & SER IN ); _EQD90 =1 -MC001 & MR & IN
% rx_cir r:82 ds _det r:60 :3 9% MX013 = DFF( !DATAIN $ GND

_MX014, EQI91, VCC); _EQ)91 = MCO MR &!OP IN& STATIN %
rx_cir_r:82 s _dnx_r:101 : 26 34)_ = | MCO13 $ GND, SERIN,
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EQ)92 MR % -rx C|rr825dm<r
St e ek, Ge'” s el W
85 % rx C|r]l MFOl .42 % MO096 = DFF( _EQV95
TMO004, MR, = 1BUS_INP & BUS | N0 & BUS_I N1

BUS_INA & BUS_INS & ,BUS_IN6 & BUS_IN7

BUS I N3 &
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ISTAT IN, % rx_cir _r:82 s dnx_r:101 :43 % MX010 = DFF( _EQI96 $
GND, ~_M004, MR, VCC); _EQ)96 = MX007 & ISTAT IN, % tx cir_r:109
as_syn _r:93 :58 % M112 = DFF( _EQ97 $ ! M112, ! CLOCK, MR VCC);
EQO97 = _MC009 & _M019 & _MX020 & _M024 & _M032 & _MI033 &

_MX077 & _M079 & _MC101 & _MC103 & _MC106 & _MC109 & I _MC112
& _MC114; % tx cir_r:109 as_syn r:93 :65 % MC111 = DFF( _MC112 $
G\D, !CLOCK, _EQ098, VCC); _EQ098 = MR & _X005; _X005 = EXP(
_MX009 & _M019 & _MC020 & _M024 & _MXOB2 & _MX033 & _MXO77 &
_MX079 & _MC101 & _MC103 & _MC106 & _MC109 & _MC114 ); %

tx _cir_r:109 bt mx r:75 :4 % MC121 = DFF( _MC117 $ G\D, _EQ99, M

VCC ):~ _EQ099 = CLOCK & ! MC112;

\
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% tx_cir_r:109 bt nx_r:75 :5 % _ MC118 = DFF( _MC121 $ G\D, _MC111,
MR, VCC); % tx_ cir_r:109 bt nmx r:75 :33 % _ MC009 = MCELLI ot
_MC118 ); % tx_cir_r:109 bt _nmx r:75 :36 % _ MC095 = DFF(

_EQL01, MR, VCC); _EQLO0 = _X006; X006 = EXP( _

_ X009 ); _ X007 = EXP( ! _MC029 & _X006.); X008 = EXP
_MC029 & _MC030 ); X009 = EXP( ! MeOBG & X006 );

-1 MC112; % tx_cir_r:109 bt _nmx r:75 A4+9\MC117 = DFF( ! (@P*
CLOCK, MR, VCC); % tx_cir_r:109 4 _MC116
MC113 $ GND, _EQI02, MR VCC 0 E-ICK & !

tx_cir_r:109 bt _nmx_r:76 25 %

110 OR i
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_MC115 = DFF( _MC116 $ G\D, _MJII, MR VCC); % tx cir_r:109
bt mx _r:76 :33 % MCl14 = MCELL( ! _MC116 $ _MC115 );:

86 % tx cir_r:109 bt nmx.r:76 :36 % _ MX094 = DFF( _EQLQ; . GND,
_EQI04, MR VCC); _EQI03 = _X010; _XOL0 = EXP( _XQ18&R: /. XOT2 &T
X013 ); X011 = EXP( ! _MX029 & X010 ): i, TS
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X012 = EXP( !'BUS_INL & M2029 & _M2030 ); X013 = EXP( !_M2030 &

X010 ); _EQL04 = CLOCK & ! MC112; % tx_cir_r:109 bt _nmx_r: 76 41 %
_MC113 = DFF( !'ADR.IN $ GN\D, CLOCK, MR, VCC ) % tx_cir_r:109

bt nx_r:77 :4 % _ MXO64 = DFF( _M063 $ G\D, _EQLO05, . ;
_EQL05 = CLOCK & ! _MC112; - % tx_cir_r:109 bt m<_r:77 :5 0
_MX064 $ MMVCC) % tx_cir_r:109 bt

~“M079 TMOD80 ) % tx C| rr:109 bt
~Mo093 sl EQLO7, _ YR VCC); _E
X014 & T X017 ):° X015 = EXP(

) _MCD29 &  MCD30 );




X017 = EXP( ! _MOD30 & _X014.); _EQI07 = CLOCK & ! _MGL12;
tx_Cit_r:109 bt_nmx_r: 77 141 % _MX063 = DFF( !'SEL_IN $ GNB.., CLOOK--

VCC )This SBet Ha¥ B6dnRedlacd®9 bt _nx_r:78 :4 % _M062 = DFF( M
_EQL08, ~ _EQLO8 = CLOCK & I _MC112; % tx ikid
bt _nx VIMIIL 78 = DFF( _MX062 $ G\D, _Mc111, |}
tx_cir '™ UWER: 78 133 9% MCO77 = KCELL( ! _M062 $
tx_cir_r:109 bt_mx_r:78 :36 % _MJ A
VCC ); _EQL09 = X018;
X019 = EXP( ! _MX029 &
_MO030 ); X021 = EXP(




E = & ! MC112; 87 %
tx cir_r:109 bt _nmx r:78 :41 % MC061 = DFF( ! STAT IN $ G\D, CL

); % tx_cir_r:109 bt_m_r:80 :4 % _MX060 = DFF(
:EBQélé, %I\/R’:/\EC//){; _EQ111 = CLOCK & ! _MC112; %
SESPRIRY o

i, .




_MC110 = DFF( _MO060 $ GND, _MC111, MR, VCC) % tx _cir_r:mm
133 % _MC109 = MCOELL( !_MC060 $ _MC110 ); % tx_cir_r:109
_MODO59 = DFF(— —EOtT2=$ G\D, _EQI13, MR VCC ), | (ﬁ
X022 iRl o XAZR X024 & ~_X025 ); X023 = EXP( | 29 &

X022 ) SOTBUSINZ & MDD29 & _MD30 ) -x 3 JH, 3@5 J
T_M0030 ﬂ] Hﬂr EQL13 = CLOK & !9 MC112] % tX c/r w409, !1

MR VCC)i® S

_btm<r §:—DFF(|DISC_IN$GND CLOCK,
tx._cir_r:109 bt_mx_r:81 4 % _M%08 = DFF( _MC105 $ chND "‘““E@ELJA
VCC ) ; _EQ114 = TCLOCK & |_MC1223 % tx_cir_r:109 btS 81 :5 % “IVCI
= DFF( _MC108 $ G\D, . Mc111, V\/T VCC ) T
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%)'tx_cir_r:18?_9£=ﬂ§,L;Bl~+83’@* MC106° = MCELL( ! _MC108 $ MC107 ); %
tx_cir.r:109 81 ;36 %%ﬁyc057 DFF( Ecn15 $ O\NDF—EQL16,

MR, VCC); Eﬁ&SEwﬂhmB X026 = EXP(_ X027 & _X028f &REX0ZT =~
_X027 = EXP( Y53 _X028 = EXP( !BUS_INP & pMEB29 & °
_M030 ) ; x029 0.& X026 ); _EQI16 = CLEOK & ! M1l

% .tx_cir_r:109 BUnx r: 81 41 % MC1Q5+_DFF( ' MRKO_IN $
o

VCC);, % tX_CI r_r:109 ds dn r: 9_1_SEND % - M032 .= DFF( ]
_M032, CQLOK, MR - _EQL1B ); Ecn17 = EATA IN & DAT_IN/D & . Mo
“M028 & _M031 & NCOBZ SER IN R IN D;
TX030; X030 = EXP( ! _ 111 -
| r—MIC L—_{] 111A
o o 106 / :
- Vs S
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g el e
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88 % tx cir_r:109 ds_dn r:91 :81 % M031 = DFF( _EQL19 $ Vi

€LOCK, _EQI20, VCC); ~_EQI9 = ! MO13 & ! MX031; _EQ20 = _MD032 &
MR, % tx cir_r:109 ds dn r:91 :104 % MO030 = DFF( GND $ GND, ! DAT I N D,
VCC, _EQL21 ); _EQL21 = MC013 & ! _MX026; % tx_cir_r:109 ds_dn_r:91

:106 % - 11 -

10

15

20

25
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adapters 116 and 117 as required in IBM Publication GA22-6974-
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
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
(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 w1th a first top wall 504, a
second bottom wall 506, a third side wall 508, a fourth side
wall 510 and a fifth end wall 512. The side wallsfare parallel
and spaced from one another and have internal ibngitudinal
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
circuit board 190 in ﬁlace 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.
The housing 500 can be made of a conductive material (e.gq.,
aluminum) or an insulative material (e.g., plastic). If the

- housing is made of plastic, it can be coated with a metallized

30

35

or conductive layer. Alternatively, a conductive or metallized
sheet can be slid in grooves 515 adjacent the top wall 504
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
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 agam&grq} L combined
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M3029 = DFF( GND$ GND, !SERIND, VOC,  EQL22 ); QLo2 = NM013

& | _MO025; %tx cir_r:109 ds dn r:91 :36 9% MO028 ° laced
G\D, CLOCK, EQL23, VCC) "EQI23 = DATAIN & DAT IN_
SERIN & SERIND % tx_cir_r:109 ds_dn_r 91 :137 %

_EQ124 $ G\D, CLOCK, EQ125 VCC ); = 15E@124 = DATAIN & DAT I N_ D &
M031 & SER IN & SER IN D EQL25 = DATA IN & DAT IN D & MO031
SER IN & SEEE}REBlonyfpx DASh; -afsh Hseniuwwf Reepmand od s\ Being chqjmd

IEAT_IN D$ £60W, a diaﬁﬂbus|W%mméﬂK;)it drb$26 ser@i@eK dut’ MCl¥his Yhay

tx _cir 109 %

oty ) %%ﬁ“#fg;exﬁ’%i andfddt nad Eion I i df Hagll
tx_cir_r:109 ins M _r:97 :58 % NC104 = DFF( _EQL28 $ VCC, CLOCK MR,
VCC ); 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 printed 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 printed 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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_EQ128 = _MC101 & _MC103; % tx_cir_r:109 ds_nx_r:97 :72 % MX091
DFF( _EQL29 $ G\D, _EQL30; MR VCC) _EQL29 = X032; X032 =
EXP( _ X033 & X034 & _X035); X033 = EXP( ! _M2029 & X032 );
X034 = EXP( ! BUS IN4A & _MX029 & _MX030 ); X035 = EXP( !_ MX30
X032 ); _EQL30 = CLOCK & ! _MC112; % tx_cir_r:109 ds_nx_r:97 :76
MC103 = DFF( _EQL31 $ VCC, ! I\/C02616 NR, _EQ132 ); _EQL31 = M0
_MC013; EQL32 = _X031; %tx cirt_r:109 ds nx r:98 RELEASE % M202

& !

DFF( | SERA NUbapsrausht  synshrongus véea)nsmt’ﬁeerﬁcel"@foc&n&q

10

15

20

25

30

35

(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 emitter 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 line 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 another
line 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 light 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
quahtizer 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 can be part no. NE5224 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

&
%
05
5
2,
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89 % tx_ cir r:109 ds _nx_r:98 :57 % MXD24 DFF( G\ND $ G\D, _M025,

MR, _EQI34 ); _EQL34 = _X036; X036 = EXP(' _M023 & M111): %
tx cir_r:109 ds_nmx r:98 :58 % MC023 = DFF( . _EQL35 $ VCC, CLOCK, MR
VCC ) ; _EQL35= MC019 & M2024; %tx cir r:109 ds nx r:98 :72 % M3090
= DFF( _EQI36 $ G\D, _EQI37, MR, VCC)¥? ™= EQI36 = 9_2037;( 037_x037 =
EXP X038 & 039 XQ40. ) ; X0 = P( ! ;

xogg = EXP(pa!r@éeli\lﬁga %ﬁﬁﬁ%‘gh&mfw%gsalf; Pag‘i?@%/go %ESE?@? FENE%BOE%PD
X037 ); _RAP37 TheCiE©SKrialiskr 1218 can be part no. AM7969 commercially

available from Advanced Micro Devices.
One or more voltage regulator 224,226,228,230,232 can
5 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 14 is transmitted
over the dual line cable assembly 106 and the bus and tag

15 subassembly 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, 1008 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 1008 similar to the
épparatus 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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% tx_cir_r:109 ds_nmx_r:98 :76 % _MO019 = DFF( _EQL38 $ VCC, ! _MC025,
MR, EQ139) _EQL38 = _MCO05 & ! MO013; . EQL39 =  X036; %
tx cir_r:109 req_nx_r:99 :4 % MXO76 = DFF( _MC075 $ G\D, _EQ140, MR
VCC ); _EQ140 = CLOCK & !_I\/C112 %t x ci r r:109.req_nx_r:99 :5 % _ MC018
= DFF( N[I)76 $ G\D, MC111, \6 %tx_cir_r:109 req_nmx_r:99 :33
% I\/U)ZO = MCELL( EQ141 $ VCC) EQ141 =1 MXO18 & ! MXO25 & ! M2026
& |voo76 What is claimeddss & ! M025 & ! MC026 & ! MCO76; %
tx_cir_r:109 raa ap a@ﬂs o u§é 1NCE&enectindd Girst cb s e %Eé &_E%ﬁ,
E/>3642 - %{c¢§% ﬁ ax?utef@é‘ﬁce gh a lifte— = )
e assem y, theirst .

d second computer devices each

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, _

a first converter adapter connected to the second end of
the first multi-line cable assembly and being adapted
for connection to the dual line cable assembly,

a second connector connected to the first converter
adapter and being mated with the second interface in
the first device, and

the first converter adapter including integrated circuit

means for (1) multiplexing and then serializing par-
allel 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 com-
puter device and (2) deserializing and then demulti-
plexing serial bus and tag information received
through a second line of the dual line cable assembly
and sending such paralle]l and demultiplexed infor-
mation to the first and second interfaces of the first
device.

2. The apparatus of claim 1, wherein the dual line cable

assembly has a first end and a second end, said first end of
the dual line cable assembly connected to the first converter
adapter, the apparatus further comprising:

a second bus and tag sub-assembly including:

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,
RN O RN VO

having first and second electrical interfaces having a plu-
rality of rows and columns of bus and tag inputs and outputs,
comprising:

REPLAGEIAENT SHEET |

24 MaY 1997




X043 = EXP( 'BUS_IN6 & MX029 & MX030 ); X044 = EXP( !_M2030 &
X041 ); _EQ143 = CLOCK & ! MC112; %txcirr:109 req nmx r:99 :41 %
_M2075 = DFF( 'REQIIN $ G\D, CLOCK, Mr, VCC); Shar eabl e
Expanders that are Duplicated in I\/Ultigie LABs: (none) % Copyrighted

April 6, 1992 by FiberCom Inc.

90 What

Is_clained is: :

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

a fourth connector connected to the second converter
adapter and being mated with the second interface in
the second device, and

the second converter adapter including integrated cir-

cuit 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 first line of the
dual line cable assembly and sending such parallel
and demultiplexed information to the first and sec-
ond interfaces of the second device.

3. The apparatus of claim 2, wherein the bus and tag
sub-assemblies are electo-optic and the dual line cable
assembly is a fiber optic cable assembly.

4. The apparatus of claim 2, wherein the dual line cable
assembly is an electrical cable assembly.

5. 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.

6. The apparatus of claim 1, wherein the bus and tag
sub-assembly is electo-optic.

7. The apparatus of claim 1, 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 to a second or internal wiring/terminal scheme,
grid or geometry.

* C L M 0§ %
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1. An apparatus for use in connecting a first conputer

devi ce and a

. second conputer device through a dual line cabl e assenbly, the first and

second conput er devices each

having first and second el ectri cal

i nterfaces having a pl u- rality of 8%5 and colums of bus and tag inputs
us

and out puts,

devi ce.

conpri si ng: a first and tag sub-assenbly

I ncl udi ng:

Gevice, et iy ﬁbﬁﬁﬂ%{é‘%@%é‘éﬁ%ﬁ?ﬁhﬁéé a§833?°?1§?% d andflrSt

a second end, QQRANCCE

erter Adapiersean be condaing

tor,

first converteMuthtaebOKcﬁer@mmatdyt heinolt 6h§4eoentimeters) by dhe fir st

mul ti-line cablmche§e(rrl®l V6 acehtbeieversadepted inches (f p4d3cesndeig-on to the
senbly, a second connector connected to the first

dual |ine cam

i Vi gf’P & 9?% g jREtafed g@a&
E:lh(racLl'[St ae ce ‘i@he?{iﬁﬁﬁﬁs ﬁ@%‘ﬁdhgg E@Lﬁ%ggﬂ par -

converter

ace in

I nt egrated

al lel bus and t@@aymmroduced bethe apparaius incdudingscable inducgdd second

interfaces in tdegayd.rst device and sending

I nformation over @ MTHa! abpAfatus of claim 1, wherein the integrated

circuit means comprises:

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

a transmitter section including a serializer for receiving a
plurality of parallel multiplexed signals from the pro-
grammable 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 signals 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:

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 con-
nector 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 conduc--{

tive 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.

|
|
f
£
£
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of ‘the dual

| ine cabl e assenbly to the second com

put er device and

«(2) deserializing and then denulti- pl exi ng serial bus and tag
i nformation received t hrough a-second |ine of the dual

assenbly

mation to the first and second interfad®s of the first

and sendi ng such parallel and denultipl exed inf

The apparatus of claim1l, wherein the dual |'ine cable assenbly
end and a secondl2n@hesaippararust ofnclaifm t1 wieirein nhe cednverasenbl y
connected to t{padtef V&irh s‘@gapter the apparatus further conprising:
a second bus and‘tag sub-asse I ncl udi ng athird connector for

mating with the tﬁmnam@tmslqonnected btyrmm@cxfﬁbe@@&hw e

mul ti-1ine cable a§fhndndg siztti conaetiors agdd

fi
'rst end connectod dOvédirecivéls connectearby someé 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 assembly to an
analog voltage output; and

a data quantizer connected by paths to the photodiode and
preamplifier and the deserializer, the data quantizer
amplifies and converts the analog voltage signals to a
constant level output that is ECL compatible.

15. The apparatus of claim 1, wherein said first converter

adapter is configured to transmit bus and tag information on

‘said dual-line cable assembly a distance exceeding about

500 feet and configured to receive bus and tag information

i ne cabl e
or -

devi ce. 2.

has a first

a second

and a second end, the

on said dual-line cable assembly from a distance exceeding -

avout 500 feet.

16. 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 each
having first and second electrical interfaces having a plu-
rality of rows and columns of bus and tag mputs 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 and being adapted for connection to the dual
line cable assembly, the converter adapter comprising:
a printed circuit board with conductive paths;
one or more second connectors connected to at least

some of the conductive paths for receiving signals
from the first interface in the first device;

* c L L] S *
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91" a second converter adapter connected to the second end of

:the second nulti-line cable assenbly and to the second end of the
dual line cable assenbly, a fourth connector connected to the second
converter adapter and being mated with the second interface in

t he second device, and t he second ¥onverter adapter including

I ntegrated cir- cuit nmeans for (1) nultinpl xigg and then serializing
paral | el bus arRng 8§ Merethird conpeciery cannesHngHde first con- r st and second

interfaces in thenestoorahdiseineeofinbe conductsengaths;such nul ti pl exed seri al
i nformation oveind g more fousef edfnketttrsOfort densding iatdeastb! € assenbly and

|(ﬁ12 or mat i ondfzgre:@e‘%’élﬁgﬁﬂﬁﬁlﬁge&i??gﬂ‘f‘% Eéedg.#@gﬁgﬁbk@lpo%ugrdl i ne cabf gg

assenmbly and sendi®YEdch parall el and_denul tipl exed information to
the first and skEECElver connegtonconnaeied r at least seune afdthece. 3. The
appar atus of cl aicoriuotines @aths hadofor eonin¢cting ub- acoametiors are

el ecto-optic and ¢hendustd bf fite @aBl HnesEiIBlagsémbly ftbligteive! i ¢ cabl e
assenbly. signals over one of the lines in the dual line cable
assembly; and | |
a transmitter connector connected to at least some of
the conductive paths and for connecting to the con-
nector 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 at least some of the
paths to the second and third connectors;
line drivers/receivers connected by at least some of the
paths to the terminator networks;
- integrated circuit means connected to the line drivers/
receivers 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 and (2)

deserializing and then demultiplexing serial bus and

tag information received from a second line of the
dual line cable assembly from the second 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
at least some of the paths to the line drivers/receiv-
€15;

a transmitter section including;

a serializer for receiving a plurality of parallel mul-
tiplexed signals from the programmable device
over conductive paths, encoding the signals, seri-
alizing the signals, converting the signals to emit-

(LTI L
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-4. The apparatus of claim?2, wherein the dual |ine cable assenbly is an
.el ectrical cable assenbly. 5. 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/term nal connection

schenme, grid or geonetry to a second O][QSi nternal wiring/ term nal schene,

grid or geonetry. 6. The apparatus of "claim 1, wherein the bus and tag
sub-assenbly is deectaupledi bogic (ECIte lewglar andsshiftingathe 1, wherein the

first and/or the Ganted SRS ul énaa%ﬁd%n%ggﬂﬁgér@&mch converts a
Y ghafi

second or 1 nt et RGPFElh HanSEIRE FORRCrEA y.
92 8. The appar¥®me off thg paths o thersarializer ard dhe Eamsrect or
mitter connector; and '

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

17. The apparatus of claim 16, wherein said converter
adapter is configured to transmit bus and tag information on
said dual-line cable assembly a distance exceeding about
500 feet and configured to receive bus and tag information
on said dual-line cable assembly from a distance exceeding
about 500 feet.

18. 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 each
having first and second electrical interfaces having a plu-
rality 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 converter adapter connected to the first connec-
tor,

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

~ a second converter adapter connected to the second end

of the first multi-line cable assembly and being
adapted for connection to the dual line cable assem-
bly,

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

the first and second converter adapter including inte-
grated circuit means for (1) multiplexing and then
serializing parallel bus and tag information received

or geonetry to a

from the first and second interfaces in the first device
and sending such multiplexed serial information

{24 MAY 1997
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connected to the first converter adapter can be contained within a box
approximately 1 inch (2.54 centineters) by 4 inches (10.16 centineters) by
4.5 inches (11.43 centinme- ters). 9. The apparatus of claim1, wherein
the integrated circuit neans further enyfates TAG signals thereby reducing
signal del ays introduced by the apparatus includlng cabl e i nduced del ays.

comprisea - an or 20 #@fﬁ”ﬁ% et e il sEHlChfieringth budpre®

progr ammabl e | ogi ¢ %Fé-iﬂ CQSHP'e\tQS'ugﬂétﬁedaﬁﬂgﬁz d@sen izing @anéhbl e | ogi c
device;  a transmithesr deﬁmllttpiexm:g seiab bussend alagzeifofwratiorrei vi ng a

plural ity of parallgl tm&g«d &Bﬁhszlﬁé%heed@mme cablér ammebl e
S8

devi ce over conductlve se Lalizing the
signals, converti nga§sﬁ in S‘%éﬁ tRaé'PHE &ﬂdedjqrﬁb‘ W (ECL) Ievels

and shifting the P excdn pra@tioiniche Girst and secondinterfacgmt h; and a
recei ver section ingf e Mrsedeebss.i al i zer for receiving seri al i zedI el
I In ar a
ot b ekt T oS o . B U il 00
ircuit means emulates signals ereby reducing signal
delays introduced by the apparatus including cable induces
delays.

20. The apparatus of claim 18, wherein said first and
second converter adapters are configured to transmit bus and
tag information on said dual-line cable assembly a distance
exceeding about 500 feet and configured to receive bus and
tag information on said dual-line cable assembly from a
distance exceeding about 500 feet.

21. 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
each 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 mating. with the first interface in the

first device; :

a first converter adapter connected to the first connector;

a second connector for mating with the first interface in
the second device;

a second converter adapter connected to the second con-
nector;

a first dual line cable assembly of the pair of assemblies
having a first end and a second end, the first end of the
first dual line cable assembly connected to the first
converter adapter and the second end of the first dual
line cable assembly connected to the second converter
adapter;

a third connector for mating with the second interface in
the first device;

a third converter adapter connected to the third connector, o —

e 4 Vo o
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11. The apparatus of claim 10, wherein the converter adapter further

sconpri ses: a printed circuit board with conductive paths; one or nore
fifth connector connecting the second end of the first multi-line cable
assenbly and sonme of the conducti ve _pat hs; one or nore sixth

connector connecting the second con-

pat hs;

one or

nore seventh connector for connecting sone of the

conductive paths tafeurchwonneceopforemasiog eéth the secorkinterfacerinect or

connector on one en
of tHe ouﬁé\sccnvgn@r
transmtter connect aeatorinected to sone of the conduc-

connected to some ofghbhg@&ﬂaiﬁewdée

over one

R2 ﬁ@néﬁfﬂ rthcgn- a

pat hs and for connecting to a -
e du i ne cabl e sseggbg to receive signals

tive paths and

sond si anal s aver 3 REORASTAngRablE aspenly O e alPHE S0 ol

assenbl y.

aving a firsf ead and a sécond end, the Hrst en
of the second dual line cable assembly connected to the
third converter adapter and the 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 first and second dual line cable assemblies and (2)
deserializing and then demultiplexing serial bus and tag
information received through the dual line cable assem-
blies and sending such parallel and demultiplexed
information to the first and second interfaces of the
either the first device or the second device.

22. The apparatus of claim 21, wherein the integrated
circuit means emulates TAG signals thereby reducing signal
delays introduced by the apparatus 1nc1ud1ng cable induced
delays.

23. The apparatus of claim 21, wherein each of said
converter adapters is configured to transmit bus and tag
information on said dual-line cable assembly a distance
exceeding about 500 feet and configured to receive bus and

tag information on said dual-line cable assembly from a .

distance exceeding about 500 feet.

24. An apparatus used in connecting a plurality of com-
puter devices using a dual line cable assembly, each com-
puter device having at least two electrical interfaces, com-
prising:

at least one converter adapter operatively coupled to at

least one of the interfaces of each computer device, said
dual line cable assembly having a first end connected to
one converter adapter coupled to one computer device
and having a second end connected to one converter

nector and sone of the conductive

adapter coupled to another computer device; and E?:?”
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93 ~ 12. The apparatus of claim 11, wherein the converter adapter further
term nat or networks connected by sone of the paths to the

conpri ses: ( (
fifth and sixth connectors; and l'ine drivers/receivers connected by sone
of the paths to the term nator networks and to programrabl e devi ce.

13. The apparatus of claim 12, wherein g§e transmtter section further
an ECL to current transl ator connected by paths to the
serializer and tdasht canynrnereadamandnnmg configurddeforppby muiti-of clai m 13,

wherein the recei v tahanthfewﬁérwl phfifel b @aﬂaqhg%?é@ and

COTTpI’ | ses:

Guar Tine cal o aﬁﬂgﬁﬁ?\ﬁ%‘%l ﬁﬁ fifim by msgg%fs btk s

eLved fromthe

a data

quanti zer connect &EWGe R MICh the q&ﬂﬁﬁﬁﬁﬁ) adapieg is 0p9ﬂﬁ@#ﬂV|f|er and the
t he atarpleduand sending suehphiuliiple xeddserdal fosmide anal og

vol tage signals tQigh oveCehE @RI 1ieekaBly Ridsetltt} to tl':rg-oﬂfk‘fpat' bl e.

deseri ali zer,

computer device and (2) deserializing and then demul-
tiplexing serial bus and tag information received
through the dual line cable assembly and sending such
parallel and demultiplexed information to the interfaces

of the computer device to which the converter adapter

is operatively coupled.
25. The apparatus of claim 24, wherein each computer
device has at least a first and a second interface.

26. The apparatus of claim 25, wherein one converter

adapter is operatively coupled to only one of the first and
second interfaces of each of the plurality of computer
devices.

27. The apparatus of claim 25, wherem one converter
adapter is operatively coupled to each of the first and second
interfaces of each of the plurality of computer devices and
wherein two dual line cable assemblies are used to connect
together two computer devices.

28. The of claim 25, further comprising:

at least one bus and tag sub-assembly comprising:

a first connector for mating with the first interface of a
first of the plurality of computer devices,

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

a second connector connected to the one converter
adapter and being connected with the second inter-
face in the first device.

29. The apparatus of claim 28, wherein a second converter
adapter is connected between the first connector and the
multi-line cable assembly in at least one of the bus and tag
sub-assemblies.

30. The apparatus of claim 24, wherein the converter
adapter comprises: :

* [ L M H * -
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15. The apparatus of claim 1, wherein said first converyer adapter is
.configured to transmt bus and tag information on said dual-line cable
assenbly a di stance exceedi ng about 500 feet and configured to receive bus
and tag information on said dual-line ggble assenbly froma di stance
exceedi ng about 500 feet. 16. An apparatus for use in connecting a first
conput er device and.a second..c er.. devij c dual line cable
assenbly, the fi 3@@??@5@@%8%&1§%§M§§%§w ng first and
second el ect ri cabnedrembee €irsteonnectdryiconneeted yo af leastsomel ofol umms  of
bus and tag '”pUtSﬂ?é‘éogaﬁEHVéPaﬂ?ﬁ%ﬂx%c%%iq%‘ﬁ hls.sfrg?ﬂ!&rﬁx%ft%rf for

dapter adj acent ot CHRSeCEIcALRSace i Hrst of e dilsifity ofpc ng ™ '

adapted for cpnnecCOUﬂﬁﬂﬁrﬂkﬁddmﬁl _ line cable assenbly, the converter
one or néﬁ’g?é;igﬁﬁéc%rna%%f%%ddéeﬁegggééﬁrg fficritd e HS EpRL® P 00
conducti ve paths fBECIOIRR isﬁgl%iqg sconductive Rafhe first interface in

the first devi cepne or more third connectors for connecting at least some
of the conductive paths to one or more power sources;

a recetver connector connected to at least some of the
conductive paths and for connecting to a connector on
one end of the dual line cable assembly to receive
signals carried by the dual line cable assembly;

a transmitter connector connected to at least some of the
conductive paths and for connecting to the connector
on the end of the dual line cable assembly to send
signals over the dual line cable assembly;

terminator networks connected by at least some of the
conductive paths to the first and second connectors;

line drivers/receivers connected by at least some of the
conductive paths to the terminator networks;

integrated circuit means connected to the line drivers/
receivers for (1) multiplexing and serializing parallei
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 and (2) deserializing and then
demultiplexing serial bus and tag information received
from a second line of the dual line cable assembly from
-a second of the plurality of computer devices 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 pro-
grammable logic device, the device connected by at
least some of the paths to the line drivers/receivers;
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94 one or nore third connectors connecting the first con- nector and sone
of the conductive paths; one or nore fourth connectors for connecting at

| east sonme of the conductive paths to one or nore power sources; a
recei ver connector connected to at |east sone .of the conductive paths and
for connecting to a connector on one 400 of the dual |ine cable assenbly
to receive signals over one of the lines in the dual |ine cable

assenbly; and a t ﬁ%ﬁghﬁ C ected to at | east 3ome of t he
conducti ve pathsagn orh%%ﬁﬁggﬁﬁ%f 18 ectg{ gn the end of the
ZPgAr lg

A cons
cabl e assenbly to Sefgnali Jegeiving a RFAtYoAE Roc e Mitlies in the
dual line cable asspe#kd;sigoals feomrtheeprogrammable desdceyower | east sone

of the paths to thegrifittveBahd) e8c6aHEhe" fignals, 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 at least some
of the conductive paths to the serializer and the
transmitter connector; and

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

31. The apparatus of claim 24, wherein the integrated
circuit means emulates TAG signals thereby reducing signal-
delays introduced by the apparatus including cable induced
delays. _

32. The apparatus of claim 24, wherein each of said
converter adapters is configured to transmit bus and tag
information on said dual-line cable assembly a distance
exceeding about 500 feet and configured to receive bus and
tag information on said dual-line cable assembly from a
distance exceeding about 500 feet.

I
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line drivers/receivers connected by at | east sone of the paths to the
termnator networks; integrated circuit means connected to the |line
drivers/ receivers for (1) nultiplexing and then serializing par al | el
bus and tag information received fromth#& first and second interfaces in
the first device and sendi ng such nmultiplexed serial information over a

first line of the dual |ine cable assenbly and (2) deserializing and then
derul ti pl exi ng serial bus and tag information received froma second |ine
of the dual line cable assenbly fromthe second conputer devi ce and
sendi ng such parallel and denultipl exed information to the first and

second interfaces of the first device, wherein the integrated circuit
means conprises: an erasabl e programmbl e | ogi c device, a nonerasable
programuabl e | ogi c device, or a custom design programmabl e | ogi c devi ce,

t he devi ce connected by at lf?fﬁEseﬁETﬁﬁ iﬁg%gﬁggﬁ to the line
drivers/receiv- ers; atran udi ng; a serializer for
receiving a plurality of parallel mul- tipl exed signals fromthe
programmebl e HexeRO-OPTIC APPARATUS FOR CONNECTING COMPUTER DEVICES

ABSTRACT OF THE DISCLOSE

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

Figure 3.
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over conductive paths, encoding the signals, seri- alizing the signals,

converting the signals to emt- This Sheet Has Been Replaced
95 ter coupled logic (ECL) levels and shifting t

converted signals out on a conductive path; and a “ﬂt'
transl ator connected by at | east sone of the paths'to

serializer and the trans- m tit er connector; and a receiver
section including a deserializer for receiving serialized signals
and continuously deseriali zing, decodi ng and latching parallel data
t hrough parall el conductive paths to the programm@bl e devi ce. 17.

The apparatus of claim 16, wherein said converter adapte® is configured to
transmt bus and tag infornmation i jal -1ine cable<%ssenbly a
di stance exceedi ng about o
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500 feet and configured to receive bus and tag i nformation on said
dual-line cable assénbly froma di stance exceedi ng—about— 500 feet. 18. An

apparatus for use in connecting a first conputer devigesialfafBEeRhded

conput er device through a dual line cable assenbly, t ' cond
conput er devi ces each having first and second el ectri gl “mgu havi ng
a plu- rality of rows and col ums of Kus and tag i nput )

conpri si ng: a first bus and tag sub-assenbly i ncl uding: a first
connector for mating with the first interface in the first device,
a first ' c- tor, a

first cabl e fassenbly having,a firsttend an a second end,
the firgt end connected to the first converter fdapter, - a second
convert¢r adaptkr cahnqcted to the sechnd efjd ! the first :
nul ti-lijne cable assenb y and being adapt ed forf connecG\n to the
dual |ife cabl e'ussem~* bly, 'a~secomtt connedt or connected to the
second (onverte{ ...... . adapter, the s§nond_cnnnector ssenblycS?r mat i ng
] 1
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with the second interface in the first device, and the first and second

converter adapter including inte- grated circuit neans for (1)
mul ti pl exi ng and t hen serializing parallel bus and tag information
recei ved fromthe first and second interfaces—inthe{first device

and sendi ng such multiplexed serial information

96 over a first line of the dual |ine cablghwmmﬂ . ged
second conputer device and (2) deseriglizing and mm
dermul tiplexing serial bus and tag information ugh a

second line of the dual line cable assenbly and sendi ng such
paral l el and denulti - pl exed information to the first and second
i nterfaces of the first device. 19. The apparatus of claim 18,

wherein the integrated




circuit neans enul ates TAG signals thereby reducing signal del ays

i ntroduced by the apparatus including cable induces del ays:
apparatus of claim 18, wherein said first and second conve
configured to transmt bus and tag information on said dual-
assenbly a di stance exceedi ng about 500 feet and configured
and tag informati on on said dual-line ¥hble assenbly froma

exceedi ng about 500 feet.

conput er devi ce and a secbt®

il

21. An _apparatus for._use in connecting a first

onpéP@A devi c

WP&igh a pair of dual Iine

cable assenblies, the first ap ecoid conp-'er devi ces each having first
and second el ectrical Aro4wfages haybgg a pIuraIi?& gf rows and col umms of
bus and tag inputs and out pits, conB;|sing: a fi g connector for mating
with the first intgrface 1hith firstlde iEﬁT“‘EﬁLirst converter
adapter connected {o thg3¥rsf ¢ A SEEhdgopnect or for mating
with the firgt intéerfack-+4 dewHeesd Lagsecond converter
adapt er conrfectes o the s¢ q@& ‘§3ﬁr a fifst—duaf line cable
assenbly of the pa|r of assgyylea
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Pono-§ ¥

'second end of the first dual | i ne cabl e assenbly connected to the
second converter adapter; a third connector for mating with the
second interface in the first deviee® = a third Converter adapt er
- connected to the third connector; 97
fourth corrtetufe fdrPRAFahitY ¢h Pwe andokagi Aisesace The bus dnesammd

devi ce;

nector;
bl i es havi
‘used for interlocking and controlling information on the bus

WsdDUIEd) CORNesh BF aﬁﬁﬁﬁame%ﬂh&&we dpedth EMsdevica
| i ne cabl e ass the pair of assem

a, second dual 3 %
T ¢ SOBANr] A0 OB SInATERBALOR cRBe tag Tines are

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 fepresents 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 12-139, 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 12-18 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 ccnvert 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 spacing of
0.125 inches between centers of adjacent cnes 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_tag serpent connectors 22-29 on

the electrical assemblies 8,10. The serpent 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~

“having a first end and a second end, the first end of t I
| ine cabl e assenbly connected to the first converteaﬁadgg%éﬁhZﬁﬁgﬁﬁe

a

09 previously mentioned. The adap;ess_m%3a4 -7 N ¥ S———
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disclosed in U.s. Patent 4,585,284. -
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“of the second dual |ine cable assenbly connected to the R'EP,T%EM]ENTSHEET_
converter adapter and the second end of the second dual line cable
assenbly connected to the fourth converter adapter; and t he
converter adapters including integrated circuit neans for (1)
mul tiplexing and then serializing paral |lelébts and tag information
received fromthe first and second interfaces in either the first
devi ce or tHevaldorAddiehifting thaFEerverted sstdnads t oyt exrda seondictive
i nformation ma{; ana the first and second dual |ine cable assenmblies and

(2) deserlaI|2|ng and then denul tiplexing serial bus and tag
i nformation received through the dua®® &l & rgggeganslaugrl%%n%ad

sendi ng sucibpasaiiseltcanhelaatid i meedand the trdnsii otet OcdiCedtdrst anad
second interfaces of the either,the firs eV|c ar, the.second ‘devi_ce.
22. The apparatus of claim21, wherefn th c?’h‘%%grate H¥eui tmﬁe ﬁan a
enul at es TA@lqse}:mls.aelmff@myrmwm segnallmﬁaysgnaﬂ.sodndedomndmxsly

appar at us i ngldding 1Al I&Qesagnge'ﬁ/& lat gl]re%mﬂéiua ath Ctlbr?:‘cmg% .

wherein each of sal converter adapters is con to transmt
tag i nfor matRAFRIRL SONRFRLIVe @%I@aﬁ%%ﬂm%?bﬁc@e‘ék%edl ng about
500 feet and configured to receive bus and

ON © RAW _

The invention can be more fully understocd 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. . ' B |

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
sub-assembly including a first connector, a cab]f-z assembly, a
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 éxploded
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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L]

*tag information on said dual-line cable assenbly froma di stance exceedi ng
about 500 feet. 24. An apparatus used in connecting a plurality of com
put er devices using a dual |ine cable assenbly, each com mm_rACﬂMENJGSHEET
having at |east two electrical interfaces, com prising: at | east one
converter adapter operatively coupled To?ar ~ least one of the interfaces
of each conputer de¥kce, dual line cable assenbly having a first

sai d .
end connected to -%gn’v%rat BETIPAGT e YafMetl 13 sAROND RiderLdENRCe
and havi ngcenserterl adabterneitiedit® ROGstAgVEEREVed inagdaRbeBafeEpPLednt O

ench convernd BEadt Eaufhbion ith marps efRoder, from one pngRhgTang
then serializing paFaguee Hubs andlegk idifagram of angbnvertececisduttoint he
interfaceseQf LOGv&NE™a@apter in accordance with the present invention.
Figures 10-12 are block diagrams illustrating second,
third and fourth embodiments of apparatus for connecting one
computer dévice to another computer device in accordance with
the present invention.

ON oD {

. 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
sub-assembly 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 sub-assemblies 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.

Referring to Figures 2 and 3, each one of the bus and
tag sub-assemblias 102,104 comprises a first connector 110,111,
a multi-line electrical cable assembly 112 connected at a first
end to the firét connector 110,111, a converter adapter 114,115
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*device to which the converter adapter is operati vely coupl ed and

sendi ng such nmultipl exed serial infornma- tion over theREP?ACEMENX SHERTe
assenbly to the other conput er device and (2) deserializing and then
denul - tiplexing serial bus and tag_information received t hr ough
the dual -1ine cable assenbly and sendiﬁg9sﬁch paral |l el and

d I tipl d.iLnf L, Iy f f th devi
W oh ¢ he SenGeF: 8F S84fPeh® H4EuiBas 1Rng poflipiecand B0 fidhes 1
appar at us spartafyelicentar dio centler afp tieemicaliscdnhas 180 Leghesaaparst

and a secopdohNiehkdze to cdbted NG2d LIk 85 gRentN YR Ohe
converter adapter is operalively coupled to only ong o the first and
second i nt &éRPREASUEPURBacdPLeRe dPSeRPLYY 5POcbhbut BFeferabdy. furgler The

appar at us @émgt 8% dearyd1aR2Q Eo?@lé@ﬂv’ﬁééﬁl’.¥ a0l rdorirfe P lthee b ¥cspapl ed
to each of the fjirst d second.interfaces o eagh of the plurality.o

f
conput er dEOPERE®Snd Gfher®dh t 3TEFal 30%e F86PBas AMRINALS 288el280
connect topeéfierablyp, ccheuirstexbonrescsting ndansT R ofischapribedf aitdeic

FOTELT Shnhonza®lod SEah, RIS ML | SAFSASABIONY SR 126 can nd
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

. regquired in IBM Publication GA22-6974~-09. Each adapter 110,111
preferably further includes an insulative shroud or header 130
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. 65863 from
E. I. du Pont de Nemours and Company, hereafter "Du Pont", with
offices at Wilmington, Delaware. Each adapter 110,111 further
includes an insulative housing 132. Preferably, the houéing 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
housing 132 ‘includes a second hdusing 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 1l12.
A Jjack 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
nos. 69477-006 and 69477-005 from Du Pont. :

Referring to Figures 3 and 7, preferably, the

mu]tiﬁ-]i‘ne_ cable assembly 112 comprises a ‘generally flat and
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‘first of the plurality of conputer devices, - afirst multi-line cable_
assenbly having a first end and a second end, the fiﬁ@pLﬁ@HMENTSHEET
connected to the first connector and the second end connected to one
converter adapter, a second connector connectéd to the one converter
adapter and being connected with the seténd inter- ‘face in the first
devi ce. 29. The apparatus of claim28, wherein a second converter adapter
i s connectT® bePDKeFterc adapserc chk®cdoesamPt heontadn- |3 necxwdspondirgrb| y
in at Ieas‘;eﬂye g the bus and tag sub-assenblies. 30. The apparatus of

claim24, wherein the converter adapter conprises: :
99 a printed circuit*HERSFIF $409at$8;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 demultipléxinq means 219
combines Bus signals and Tag signals onto a bus 231 having a
plurality of 1lines (e.g., 10). The mnmultiplexing and
demultiplexing means 210 also separates Bus signals and Tag
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
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 multiplexing and demultiplexing
means 210 can be a programmed erasable programmable logic
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
not propagate reserved lines or special~use lines, except the
J09 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
of ’service out’/ (’data out’). After the control unit
recogniies the rise of ’service out’ (’data out’), it drops
’gservice 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
adapter 115 recognizes the rise of ‘operational in’ during
initial selection fcr‘géig, it drops ‘address out’. Wwhen the
adapter 115 recognizes the fall of ‘status in’ during initial
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one or nore first connectors connected to at | east sone of HEPEACHWENESHEET
paths for receiving signals froma first of the two electrical interface
ina first of the plurality of conmput er devi ces; one or nore second
connectors connecting the first con- nector and sone of the conductive
paths; one or nore third connectors for éénnecting at |east sone of the
conductive paths to one or nobre power sources; a receiver connector .

connect ed t¥LbRCEEtt EQENRASD e they R eMe FRAMPRNANYST 5RLPENSFERENRE to
a connect orefdm aOReeRiduadl ddienahinl Ltnaregbl esagsdarbl odtw recehie may

signals carried he dual |ine cahl e assenbl.y; tra It t AQReGt or
connect ed t%c“g rlb%%é?r 0 eo‘?h?%efq'tﬁo’i&rﬁ%‘ﬁa ht§ean'}$§rﬂlor°%l(’:o%ﬁgc§%ng to
the connect®. on the end of the dual |ine cable assenbly to send

signal s over the dua&wgipg%ggg!gif§§q§§g%%?%{iggfﬁg(Mafﬁﬁrﬁ§ﬂﬁi enpaglked b

at | east sone of the conductive pat tirst and second_connectors;
line driverk9F e@Bi I eitifeth eahbp frameaditemheCorPrhete cbA8LEERT e 1Fat hs

to the ter Mpdidides Waky Bi 6 e epeditGeht iBRANAC COFPELE Gthrled iaRR Ll ne

Sriversl | AR Ka G, MM LSRG S5 Lkt alhe's i
how embodiments of the EPLD 210 in each one of the adapters 114
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 inélude a nonerasable programmable logic device
(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
on the printed 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 printed circuit board 190 can
be referred to as integrated circuit means.

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.
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
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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second interfaces in the firét'deviéé"énd;éending such nﬁﬂhACEW@NEé*E@?ia|

‘information over a first line of the dual line cable assenbly and (2)
deserializing and then derul ti pl exi ng serial- bus'and tag information
received froma second line of the dual, |ine cable assenbly from a

second of the plurality of conputer devi &&s “and sendi ng such parallel and
demul ti pl exgd: i nf ion _§ first_and i nterfages t jrst
devi ce, - ﬁ%#éi r‘;ﬂ{ thiem ‘ééﬁ%{%{égﬁ r{{ﬂqtﬁﬁnéig%nn%‘* es: 2% e?‘géab?gsg
progr anmabl ¢bife integrated minswidameans wisdlarmtbl ehieogne peevieysby a
cust om desidgspined £f WPERLE |RU &18E¥LA ko e GUDGE1 HERECE] EUs BN Ala

s to the rrvers ers

| east some of the pat ] I ne recel v , .
100 . a trahdTHes SyeblitoNifhcPaEtaglocated in two housings rather than

one. In the embodiment depicted in Figqure 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:sendimg such multiplexed serial
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
first and second interfaces 12,14 of the first devicg 2. In
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 1158 and
115B’ in Figure 1il. ' '
Figure 12 illustrates the apparatus 100C similar to
the apparatus 100 illustrated in Figure 2, except a converter
adapter 114C,114C7,115C,115C’ is attached to each of the four
connectors 110C,114C,111C,117C connected to the interfaces
12,14 of the devices 2,4. This is like the apparatus 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 Figure 9, but with parts
located in two housings rather than one. Further, a dual line
cable assemhiy 106 interconnects both bus converter adapters
114C,115C and a dual line cable assembly 106 interconnects both
tag converter adépters 114C’,115C’. In the embodiment depicted
in Figure 12, the integrated circuit means in converter
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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a serializer for receiving a plﬁralitylof paral l el multi- | £x6 -
signals fromthe progranmabl e device over = - conducti ve pathéﬁ*ﬁé@gwﬁwéshcg

the signals, serializing ‘the signals, converting the signals to
emtter coupled logic (ECL) levels and shifting the converted

signal s out on a conductive path; and an ECL to current

transl ator connected by at | east sosel0l - of the conductive paths to the
serializer and the transm tter connector; and a receiver section

i ncluding a deserializer for receiving serialized signals and .

conti nuously deser ARPARARYS FOR CONNEGTIYGa FOMPUTER REVIGES | el data

t hrough parall el conductive paths to the progranmmabl e devi ce. 31

The apparatus of claim 24, wherein the integrated circuit neans enul ates
TAG signal s thereby reduci ng si gnalABRFRAGT | ntroduced by the apparatus
I ncl udi ng cabl e i nduced del ays. 32. The apparatus of claim 24, wherein

each of said converter adapters is configured to trgnsnmt bus .and ta
nformat | B BRPERPGUGLRESS o GHMECRIRALFOTRUERE  SrVaceRo sty 2EBut 500
feet and coupledr edgeeheecbdywatbuseastl éng dukhdr tdneocablesagbanbly!l | ne
cabl e assgibl ¥n{LA01 8 UsHAN S 55°2¢00e 8RR UEoRIOrL & adapter having
an integrated circuit. The integrated .circuit according to.
the invention is capable of (1) multiplexing and then
serializing parallel bus and tag “information received from
one cr more interfaces of one of .the computer devices and
sending such multiplexed seiial information over a first line
of the dual line cable assembly to another compﬁter device
and (2) deserializing and then demultiplexing serial bus and
tag information received over a second line of the dual line
cable assembly and sending such parallel and demultiplexed
information to one or more interfaces of the first computer
device.

_Figure 2
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