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1. (Previously presented) A microprocessor system, comprising a central
processing unit integrated circuit, a memory external of said central processing unit
integrated circuit, a bus connecting said central processing unit integrated circuit to
said memory, and means connected to said bus for fetching instructions for said
central processing unit integrated circuit on said bus from said memory, said means
for fetching instructions being configured and connected to fetch multiple sequential
mstructions from said memory in parallel and supply the multiple sequential
instructions to said central processing unit integrated circuit during a single
memory cycle, said bus having a width at least equal to a number of bits in each of

the instructions times a number of the instructions fetched in parallel, said central

processing unit integrated circuit including an arithmetic logic unit and a first push
down stack connected to said arithmetic logic unit, said first push down stack
including means for storing a top item connected to a first input of said arithmetic
logic unit to provide the top item to the first input and means for storing a next item
connected to a second input of said arithmetic logic unit to provide the next item to
the second input, a remainder of said first push down stack being connected to said
means for storing a next item to receive the next item from said means for storing a
next item when pushed down in said push down stack, said arithmetic logic unit

having an output connected to said means for storing a top item.

2. (Original) The microprocessor system of claim 1 additionally comprising
means connected to said means for fetching multiple instructions for determining by
decoding the multiple instructions if multiple instructions fetched by said means for
fetching multiple instructions require a memory access, said means for fetching
multiple instructions fetching additional multiple instructions if decoding the
multiple instructions shows that the multiple instructions do not require a memory

access.
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3. (Original) The microprocessor system of claim 2 in which the decoding
determines if the multiple instructions do not require a memory access by a state of

a bit of each of the multiple instructions.

4. (Original) The microprocessor system of claim 3 in which the bit 1s a most

significant bit of the multiple instructions.

5. (Original) The microprocessor system of claim 1 additionally comprising an
instruction register for the multiple instructions connected to said means for
fetching instructions, means connected to said instruction register for supplying the
multiple instructions in succession from said instruction register, a counter
connected to control said means for supplying the multiple instructions to supply
the multiple instructions in succession, means for decoding the multiple
nstructions connected to receive the multiple instructions in succession from the
means for supplying the multiple instructions, said counter being connected to said
means for decoding to receive incrementing and reset control signals from said
means for decoding, said means for decoding being configured to supply the reset
control signal to said counter and to supply a control signal to said means for

fetching instructions in response to a SKIP instruction in the multiple instructions.

6. (Original) The microprocessor system of claim 5 additionally comprising a
loop counter connected to receive a decrement control signal from said means for
decoding, said means for decoding being configured to supply the reset control
signal to said counter and the decrement control signal to said loop counter in
response to a MICROLOOP instruction in the multiple instructions to provide a
microloop within the multiple instructions in said instruction register for a number

of repetitions controlled by said loop counter.
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7. (Original) The microprocessor system of claim 1 additionally comprising an
instruction register for the multiple instructions and a variable width operand to be
used with one of the multiple instructions connected to said means for fetching
instructions, means connected to said instruction register for supplying the multiple
mstructions in succession from said instruction register, a counter connected to
control said means for supplying the multiple instructions to supply the multiple

nstructions in succession,

means for decoding the multiple instructions connected to receive the
multiple instructions in succession from the means for supplying the multiple
instructions, said counter being connected to said means for decoding to receive
incrementing and reset control signals from said means for decoding, said means for
decoding being configured to control said counter in response to an instruction
utilizing the variable width operand stored in said instruction register, and means
connected to said counter to select the variable width operand for use with the

instruction utilizing the variable width operand in response to said counter.

8. (Original) A microprocessor system, comprising a central processing unit, a
memory, a bus connecting said central processing unit to said memory, and means
connected to said bus for fetching instructions for said central processing unit on
said bus from said memory, said means for fetching instructions being configured
and connected to fetch multiple sequential instructions from said memory in
parallel and supply the multiple sequential instructions to said central processing
unit during a single memory cycle, said central processing unit including an
arithmetic logic unit and a first push down stack connected to said arithmetic logic
unit, said first push down stack further including means for storing a top item
connected to a first input of said arithmetic logic unit to provide the top item to the

first input, means for storing a next item connected to a second input of said
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arithmetic logic unit to provide the next item to the second input, said arithmetic
logic unit having an output connected to said means for storing a top item, a second
push down stack, said means for storing a top item being connected to provide an
mput to said second push down stack and a control means connected between said
means for storing a top item and said second push down stack for controlling
provision of the input to said second push down stack, said second push down stack
additionally being configured as a register file and said means for storing a top item
and said second push down stack additionally configured as the register file being

bidirectionally connected.

9. (Original) A microprocessor system, comprising a central processing unit, a
dynamic random access memory, a bus connecting said central processing unit to
said dynamic random access memory, and multiplexing means on said bus between
said central processing unit and said dynamic random access memory, said
multiplexing means being connected and configured to provide multiplexed row
addresses, column addresses and data on said bus from said central processing unit
to said dynamic random access memory and to provide data from said dynamic

random access memory to said central processing unit, and

means connected to said bus for fetching instructions for said central
processing unit on said bus from said dynamic random access memory, said means
for fetching instructions being configured to fetch multiple sequential instructions
from said dynamic random access memory in parallel and supply the multiple
instructions to said central processing unit during a single memory cycle,

said central processing unit including an arithmetic logic unit and a first
push down stack connected to said arithmetic logic unit, said first push down stack
including means for storing a top item connected to a first input of said arithmetic

logic unit to provide the top item to the first input, and means for storing a next
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item connected to a second input of said arithmetic logic unit to provide the next
item to the second input, a remainder of said first push down stack being connected
to said means for storing a next item to receive the next item from said means for
storing a next item when pushed down in said push down stack, said arithmetic

logic unit having an output connected to said means for storing a top item.

10. (Original) The microprocessor system of claim 9 additionally comprising a
second push down stack, said means for storing a top item being connected to
provide an input to said second push down stack and a control means connected
between said means for storing a top item and said second push down stack for

controlling provision of the input to said second push down stack.

11. (Original) The microprocessor system of claim 10 in which said second
push down stack 1s additionally configured as a register file and said means for
storing a top item and said second push down stack additionally configured as the

register file are bidirectionally connected.

12. (Original) The microprocessor system of claim 11 additionally comprising
means connected to said means for fetching multiple instructions for determining by
decoding the multiple instructions if multiple instructions fetched by said means for
fetching multiple instructions require a memory access, said means for fetching
multiple instructions fetching additional multiple instructions if decoding the
multiple instructions shows that the multiple instructions do not require a memory

access.

13. (Original) The microprocessor system of claim 12 additionally comprising
an instruction register for the multiple instructions connected to said means for

fetching instructions, means connected to said instruction register for supplying the
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multiple instructions in succession from said instruction register, a counter
connected to control said means for supplying the multiple instructions to supply
the multiple instructions in succession, means for decoding the multiple
nstructions connected to receive the multiple instructions in succession from the
means for supplying the multiple instructions, said counter being connected to said
means for decoding to receive incrementing and reset control signals from said
means for decoding, said means for decoding being configured to supply the reset
control signal to said counter and to supply a control signal to said means for

fetching instructions in response to a SKIP instruction in the multiple instructions.

14. (Original) The microprocessor system of claim 13 additionally comprising
a loop counter connected to receive a decrement control signal from said means for
decoding, said means for decoding being configured to supply the reset control
signal to said counter and the decrement control signal to said loop counter in
response to a MICROLOOP instruction in the multiple instructions within the
multiple instructions in said instruction register for a number of repetitions

controlled by said loop counter.

15. (Original) The microprocessor system of claim 13 in which said means for
decoding 1s configured to control said counter in response to one of the multiple
mnstructions utilizing a variable width operand stored in said instruction register
with the multiple instructions, said microprocessor system additionally comprising
means connected to said counter to select the variable width operand for use with
the instruction utilizing the variable width operand in response to a state of said

counter resulting from control of said counter by said means for decoding.
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16. (Original) The microprocessor system of claim 12 in which the decoding
determines if the multiple instructions do not require a memory access by a state of

a bit of each of the multiple instructions.

17. (Original) The microprocessor system of claim 16 in which the bit 1s a

most significant bit of the multiple instructions.

18. (Original) The microprocessor system of claim 9 additionally comprising a
programmable read only memory containing instructions connected to said bus,
means connected to said bus for fetching instructions for said central processing
unit on said bus, said means for fetching instructions including means for
assembling a plurality of instructions from said programmable read only memory,
storing the plurality of instructions in said dynamic random access memory and
subsequently supplying the plurality of instructions from said dynamic random

access memory to said central processing unit on said bus.

19. (Original) The microprocessor system of claim 9 additionally comprising a
direct memory access processing unit having the capacity to request and execute
instructions, said bus connecting said direct memory access processing unit to said
dynamic random access memory, said dynamic random access memory containing
mstructions for said central processing unit and said direct memory access
processing unit, said direct memory access processing unit being connected to
means for fetching instructions for said central processing unit on said bus and for

fetching instructions for said direct memory access processing unit on said bus.

20. (Original) The microprocessor system of claim 19 additionally comprising
a variable speed system clock connected to said central processing unit and a fixed

speed system clock connected to control said means for fetching instructions for said
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central processing unit and for fetching instructions for said direct memory access

processing unit.

21. (Original) The microprocessor system of claim 9 in which said
microprocessor system is configured to provide different memory access timing for
different storing capacity sizes of said dynamic random access memory by including
a sensing circuit and a driver circuit, and an output enable line connected between
said dynamic random access memory, said sensing circuit and said driver circuit,
said sensing circuit being configured to provide a ready signal when said output
enable line reaches a predetermined electrical level after a memory read operation
as a function of different capacitance on said bus as a result of the different storing
capacity sizes of said dynamic random access memory, said microprocessor system
being configured so that said driver circuit provides an enabling signal on said

output enable line responsive to the ready signal.

22. (Original) The microprocessor system of claim 21 in which the

predetermined electrical level is a predetermined voltage.

23. (Original) The microprocessor system of claim 9 in which said
microprocessor system 1s configured to operate at a variable clock speed; said
microprocessor system additionally comprising a ring counter variable speed system
clock connected to said central processing unit, said central processing unit and said
ring counter variable speed system clock being provided in a single integrated
circuit, said ring counter variable speed system clock being configured to provide
different clock speed to said central processing unit as a result of transistor
propagation delays, depending on at least one of temperature of said single
integrated circuit, voltage and microprocessor fabrication process for said single

integrated circuit.
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24. (Original) The microprocessor system of claim 23 additionally comprising
an input/output interface connected between said microprocessor system and an
external memory bus to exchange coupling control signals, addresses and data
between said central processing unit and said input/output interface, and a second
clock independent of said ring counter variable speed system clock connected t said
mput/output interface to provide clock signals for operation of said input/output

interface asynchronously from said central processing unit.

25. (Original) The microprocessor system of claim 24 in which said second

clock 1s a fixed frequency clock.

26. (Original) The microprocessor system of claim 9 in which said first push
down stack has a first plurality of stack registers having stack memory elements
configured as latches, a second plurality of stack registers having stack memory
elements configured as a random access memory, said first and second plurality of
stack registers and said central processing unit being provided in a single
integrated circuit with a top one of said second plurality of stack registers being
connected to said a bottom one of said first plurality of stack registers, and a third
plurality of stack registers having stack memory elements configured as a random
access memory external to said single integrated circuit, with a top one of said third
plurality of stack registers being connected to a bottom one of said second plurality
of stack registers, said microprocessor system being configured to operate said first,

second and third plurality of stack registers hierarchically as interconnected stacks.

27. (Original) The microprocessor system of claim 26 additionally comprising
a first pointer connected to said first plurality of stack registers, a second pointer

connected to said second plurality of stack registers, and a third pointer connected
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to said third plurality of stack registers, said microprocessor system being
configured to operate said first, second and third plurality of stack registers
hierarchically as interconnected stacks by having said central processing unit being
connected to pop items from said first plurality of stack registers, said first stack
pointer being connected to said second stack pointer to pop a first plurality of items
from said second plurality of stack registers when said first plurality of stack
registers are empty from successive pop operations by said central processing unit,
said second stack pointer being connected to said third stack pointer to pop a second
plurality of items from said third plurality of stack registers when said second
plurality of stack registers are empty from successive pop operations by said central

processing unit.

28. (Original) The microprocessor system of claim 9 additionally comprising a
first register connected to supply a first input to said arithmetic logic unit, a first
shifter connected between an output of said arithmetic logic unit and said first
register, a second register connected to receive a starting polynomial value, an
output of said second register being connected to a second shifter, a least significant
bit of said second register being connected to said arithmetic logic unit, a third
register connected to supply feedback terms of a polynomial to said arithmetic logic
unit, a down counter, for counting down a number corresponding to digits of a
polynomial to be generated, connected to said arithmetic logic unit, said arithmetic
logic unit being responsive to a polynomial instruction to carry out an exclusive OR
of the contents of said first register with the contents of said third register if the
least significant bit of said second register is a "ONE" and to pass the contents of
said first register unaltered if the least significant bit of said second register is a
"ZERO" until said down counter completes a count, the polynomial to be generated

resulting in said first register.
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29. (Original) The microprocessor system of claim 28 in which said first
register 1s a result register, said first shifter is a left shifting shifter, said second
register 1s a multiplier register connected to receive a multiplier in bit reversed
form, said second shifter is a right shifting shifter, said third register is connected to
supply a multiplicand to said arithmetic logic unit, said down counter 1s configured
for counting down a number corresponding to one less than the number of digits of
the multiplier, said arithmetic logic unit being responsive to a multiply instruction
to add the contents of said result register with the contents of said third register, if
the least significant bit of said second register is a "ONE" and to pass the contents
of said first register unaltered if the least significant bit of said second register is a
"ZERO" until said down counter completes a count, the product resulting in said

first register.

30. (Previously Presented) The microprocessor system of claim 1 wherein said

central processing unit integrated circuit includes means for executing said multiple

sequential instructions prior to said fetching means fetching next multiple

sequential instructions.

31. (Previously Presented) The microprocessor system of claim 30 wherein

said means for executing are configured to determine whether to execute said

multiple sequential instructions prior to said fetching means fetching said next

multiple sequential instructions based on said multiple sequential instructions.

32. (Previously Presented) The microprocessor system of claim 1 wherein said

means for fetching are configured to selectively fetch next multiple sequential

instructions in response to execution of said multiple sequential instructions.

33. (Previously Presented) The microprocessor system of claim 32 wherein
said means for fetching are configured to fetch said next multiple sequential
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instructions prior to completion of execution of said multiple sequential

instructions.

34. (Previously Presented) The microprocessor system of claim 1 wherein said

central processing unit integrated circuit includes an instruction register configured

to store said multiple sequential instructions, said central processing unit

integrated circuit being configured to access an operand located in a first instruction

location of the instruction register in response to an instruction of the multiple

sequential instructions in a second instruction location of the instruction register

distinct from the first instruction location,

35. (Previously Presented) The microprocessor system of claim 34 wherein

said central processing unit integrated circuit is configured to access the operand in

response to an op-code of the instruction in the second instruction location.
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36. (Previously Presented) The microprocessor system of claim 1 further
comprising an instruction register configured to store the multiple sequential
instructions in corresponding instruction locations including a particular location

for storing an instruction to be executed, the central processing unit integrated

circult being configured to respond to content of an instruction of the multiple

sequential instructions by accessing the particular location of the instruction

register.

37. (Previously Presented) The microprocessor svstem of claim 36 wherein

the central processing unit integrated circuit is configured to respond to content of

the instruction of the multiple sequential instructions by accessing the particular

location of the instruction register after the means for fetching fetches next multiple

sequential instructions.

38. (Previously Presented) The microprocessor system of claim 36 wherein

the central processing unit integrated circuit is configured to respond to content of

the instruction of the multiple sequential instructions by accessing the first-

execution location of the instruction register without the fetching means fetching

next multiple sequential instructions.

39. (Previously Presented) The microprocessor system of claim 36 wherein

the content is an op-code.

40, (Previously Presented) The microprocessor system of claim 1 wherein the

multiple sequential instructions comprise a first plurality of sequential instructions

arranged from beginning to ending positions of the first plurality of sequential
instructions, the central processing unit integrated circuit being configured to

respond to content of a first instruction of the first plurality of sequential
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instructions by accessing a second instruction in a second plurality of sequential

instructions arranged from beginning to ending positions of the second plurality of
sequential instructions. the second instruction being in the beginning position of the

second plurality of sequential instructions.

41, (Previously Presented) The microprocessor system of claim 40 wherein

the second plurality of sequential instructions is distinct from the first plurality of

sequential instructions.

42, (Previously Presented) The microprocessor system of claim 40 wherein

the second plurality of sequential instructions is the first plurality of sequential

instructions and the first instruction i1s disposed in a position other than the

beginning position of the first plurality of instructions.

43. (Previously Presented) The microprocessor system of claim 40 wherein

the content is an op-code.

44, (Previously Presented) The microprocessor system of claim 1 wherein the

central processing unit integrated circuit includes an instruction register having a

plurality of instruction locations for storing the multiple sequential instructions

according to an order. the plurality of instruction locations including a first location

to be accessed before anv other of the plurality of instruction locations, the central

processing unit integrated circuit further including means for accessing a next

instruction out of the order, the next instruction being located at the first location,

45. (Previously Presented) The microprocessor system of claim 1 wherein the

central processing unit integrated circuit includes an instruction register having a

plurality of instruction locations for storing the multiple sequential instructions. the
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plurality of instruction locations including a first location to be accessed before any

other of the plurality of instruction locations, the central processing unit integrated

circuit further including means, responsive to content of an instruction of the

multiple sequential instructions in a location other than the first location, for

accessing a next instruction at the first location.

46. (Previously Presented) The microprocessor system of claim 1 wherein

said central processing unit integrated circuit includes a program counter

comprising address bits. said fetching means configured to locate the multiple

sequential instructions using the address bits from the program counter.

47. (Previously Presented) The microprocessor system of claim 46 wherein

the address bits are a most significant bit portion from the program counter.

48. (Previously Presented) The microprocessor system of claim 47 wherein

the central processing unit integrated circuit is configured to increment the address

bits of the program counter after said means for fetching multiple sequential

instructions fetches the multiple sequential instructions.

49. (Previously Presented) The microprocessor of claim 47 wherein the most
significant bit portion is 30 of 32 bits of the program counter.

50. (Previously Presented) The central processing unit integrated circuit of

claim 47 further comprising an instruction register having a plurality of instruction

locations for storing the multiple sequential instructions, and multiplexer means

connected to said instruction register for selectively supplving multiple instructions

from said instruction register.
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51. (Previously Presented) The microprocessor system of claim 47 wherein

the multiple sequential instructions comprise a first plurality of sequential

instructions, the central processing unit integrated circuit being configured to

respond to content of a first instruction of the first plurality of sequential

instructions by accessing a second plurality of sequential instructions using an

address specified by the address bits.

52. (Previously Presented) The microprocessor system of claim 51 wherein

the second plurality of sequential instructions is distinct from the first plurality of

sequential instructions.

53. (Previously Presented) The microprocessor system of claim 51 wherein

the content is an op-code.

54. (Previously Presented) The microprocessor system of claim 47 further

comprising an instruction register having a plurality of instruction locations

ordered from a beginning instruction location to an ending instruction location,

wherein the central processing unit integrated circuit 1s configured to respond to

content in an instruction location other than the beginning instruction location by

accessing the beginning instruction location.

55. (New) The microprocessor system of claim 1 in which said microprocessor

system is configured to provide different memory access timing for different storing

capacity sizes of said external memory bv including a sensing circuit and a driver

circult, and an output enable line connected between said external access memory,

said sensing circuit and said driver circuit., said sensing circuit being configured to
provide a ready signal when said output enable line reaches a predetermined

electrical level after a memory read operation as a function of different capacitance
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on said bus as a result of the different storing capacity sizes of said external

memory. said microprocessor system being configured so that said driver circuit
provides an enabling signal on said output enable line responsive to the ready
signal.

56. (New) The microprocessor system of claim 55 in which the predetermined

electrical level 1s a predetermined voltage.

57. (New) The microprocessor system of claim 1 in which said microprocessor

system is configured to operate at a variable clock speed: said microprocessor

system additionally comprising a ring counter variable speed system clock

connected to said central processing unit integrated circuit, said central processing

unit integrated circuit and said ring counter variable speed svstem clock being

provided in a single integrated circuit., said ring counter variable speed system clock

being configured to provide different clock speed to said central processing unit

integrated circuit as a result of transistor propagation delavs, depending on at least

one of temperature of said single integrated circuit, voltage and microprocessor

fabrication process for said single integrated circuit.

58. (New) The microprocessor system of claim 57 additionally comprising an

input/output interface connected between said microprocessor system and an

external memory bus to exchange coupling control signals, addresses and data

between said central processing unit integrated circuit and said input/output

interface, and a second clock independent of said ring counter variable speed system

clock connected to said input/output interface to provide clock signals for operation

of said input/output interface asvnchronously from said central processing unit.
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59. (New) The microprocessor system of claim 58 in which said second clock is

a fixed frequency clock.

60. (New) The microprocessor svstem of claim 1 in which said first push down

stack has a first plurality of stack registers having stack memory elements

configured as latches, a second plurality of stack registers having stack memory

elements configured as a random access memory, said first and second plurality of

stack registers and said central processing unit integrated circuit being provided in

a single integrated circuit with a top one of said second plurality of stack registers

being connected to said a bottom one of said first plurality of stack registers, and a

third plurality of stack registers having stack memory elements configured as a

random access memory external to said single integrated circuit, with a top one of

said third plurality of stack registers being connected to a bottom one of said second

plurality of stack registers. said microprocessor system being configured to operate

said first. second and third plurality of stack registers hierarchically as

interconnected stacks.

61. (New) The microprocessor svstem of claim 60 additionally comprising a

first pointer connected to said first plurality of stack registers, a second pointer

connected to said second plurality of stack registers, and a third pointer connected

to said third plurality of stack registers. said microprocessor system being

configured to operate said first. second and third plurality of stack registers

hierarchically as interconnected stacks by having said central processing unit

integrated circuit being connected to pop 1tems from said first plurality of stack

registers, said first stack pointer being connected to said second stack pointer to pop

a first plurality of items from said second plurality of stack registers when said first

plurality of stack registers are empty from successive pop operations by said central

processing unit. said second stack pointer being connected to said third stack
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pointer to pop a second plurality of items from said third plurality of stack registers

when said second plurality of stack registers are emptv from successive pop

operations by said central processing unit,
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REMARKS

This amendment 1s filed responsive to the office action mailed November 19,
2009 in the merged Reexamination Proceedings. Claims 1-54 were previously
presented or original. Claims 55-61 are new. Claims 1-27 and 30-61 are subject to
re-examination. Claims 28 and 29 are not subject to reexamination. Claims 21-27,
which depend from claim independent claim 9, are confirmed. Claims 1-20 and 30-

54 are rejected.

Claims 55-61 are new, but correspond to confirmed claims 21-27. The new
claims are substantially similar to the confirmed claims except for the change in
dependency from claim 9 to claim 1, and appropriate wording changes to “memory”
and “central processing unit.” The new claims are supported in the specification at

least by original claims 21-27.

In the action of November 19, 2009, the examiner confirmed claims 21-27 and
stated his reasons for patentability. Those reasons are equally applicable to new
claims 55-61. Patent owner submits that the new claims 55-61 are in condition for

allowance.
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The rejections

Claims 30 and 31 are rejected under 35 U.S.C. § 112, first paragraph, as
failing to comply with the written description requirement.

Claims 1, 9 and 18-20, are rejected under 35 U.S.C. §102(b) as being
anticipated by IMS T414 transputer datasheet.

Claims 1-2, 7, 8, 30-53, are rejected under 35 U.S.C. §102(b) as anticipated by
US patent 4,758,948 to May et al., a patent on an improved transputer.

Claims 1-6 and 8, are rejected under 35 U.S.C. §102(b) as anticipated by
McGregor, an article describing the Motorola MC68020 microprocessor.

Claims 1 and 8 are rejected under 35 U.S.C. §102(e) as being anticipated by
US patent 4,980,821 to Koopman et al.

Claims 10-12 are rejected under 35 U.S.C. §103(a) as obvious over the T414
data sheet in view of May '948.

Claims 9-17 are rejected under 35 U.S.C. §103(a) as being obvious over
McGregor 1in view of the MC68020 32-bit microprocessor user's manual and further

in view of US patent 4,985,848 to Pfeiffer et al.

Rejections Under 35 U.S.C. § 112

New claims 30 and 31 currently read as follows:

36, (New) The microprocessor system of claim 1 wheren said contral processing unit

interrated ciresitincludes means for exeouting said mudtiple soquential instructions prior to said

ferching rocass fotching next ultiphe seguential insuctions,

31 (Newd The microprocassor svstom of claim 30 wherein said means for executing arg

configured 1o determine whether to execute said multiple seguential instructions prior o said

fetching means fetching said next muhiple sequential instractions based on said mulaple

seguemtial instructions,
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Claims 30 and 31 stand rejected under 35 USC section 112, paragraph 1, as
failing to comply with the written description requirement. The Office Action
states:

2
i3

Particnlarly, the newly presented cladms 38 and 37 require tha a means for executing
srishtiple sequential instrutions prior to fetehing the aent multiple sequential nstructions. This

seification of the 749 Pateng, The

feature is not helivved to be exprossly described i the sp

sy

Fatert {wrer states that the Teatures are taaght on col. 7, Hine 63- col. 8, Hoe 16 of the 749

Patent. But e this section, the " T49 Patent states “Whale the current instructions In Bsstruction

register HIB are executing, the memory contradler obtains the address of the next set of four
smstructons. and obtains that set of fastractions.™ Thas, with this, the executing appears to be at

the same time as the fatching, and not “prior to fetohing the sext wulisple sequential

mgtructions.”
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Fig. 4, US'749
Page 23 of 58



Control No. 90/009,034, merged with PATENT
Control No. 90/009,389, and merged with
Control No. 90/010,520

Having certain instructions executed before a next fetch depends on specific

conditions

As the Examiner correctly points out, in some circumstances, execution
occurs at the same time as the fetching of the next multiple sequential instructions.
However, claims 30 and 31 are directed to a different feature of preventing the
fetching of the next multiple sequential instructions if any of the instructions
currently in the instruction register requires a memory reference. This feature is

also supported by the quoted passage of the ‘749 patent.

The quoted passage states that the four instructions present in the
instruction register are analyzed by decoder 192 to determine whether any of the
mstructions require a memory reference (such as for example when an instruction
requires an operand to be fetched from memory, or when the instruction is a branch
mstruction). If none of the instructions require a memory access, then the decoder
192 requests an instruction fetch ahead. If any, of the instructions require a
memory access, then decoder 192 does not request the instruction fetch ahead.
Thus overlapping of execution and instruction fetch occurs only when there are no
instructions in the instruction register that require a memory reference. In
contrast, execution is not overlapped if any of the instructions requires a memory
reference. In essence, the decoder 192 prevents instruction fetch ahead if any of the
mstructions in the instruction register requires a memory reference. This provides

clear written description support for claims 30 and 31.
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Rejections Under 35 U.S.C. §102

The T414 datasheet does not anticipate claims 1. 9 or 18-20
The office action rejected claims 1, 9 and 18-20 as being anticipated by "IMS

T414 Transputer Datasheet” published by INMOS, Ltd., February 1987 (hereinafter
the "T'414 datasheet").

Regarding claim 1, rejection in part states that the claim element "said
means for fetching instructions being configured and connected to fetch multiple
sequential instructions from said memory in parallel and supply the multiple
sequential instructions to said central processing unit integrated circuit during a
single memory cycle" 1s disclosed in the T414 datasheet at page 5, wherein the
reference states "as memory 1s word accessed the processor will receive several
mstructions for every fetch", also wherein "the process 1s a sequence of instructions.
A transputer can run several process in parallel (concurrently)."; also see page 3,
wherein "... six registers are used in the execution of a sequential process.", and also

wherein "Each instruction consists of a single byte divided into two 4 bit parts.”

Regarding claim nine, the rejection in part states that "said means for
fetching instructions being configured to fetch multiple sequential instructions from
said dynamic random access memory in parallel and supply the multiple
mstructions to said central processing unit during a single memory cycle [see page
5, wherein "as memory 1s word accessed the processor will receive several
mstructions for every fetch", also wherein "a process 1s a sequence of instructions.

A transputer can run several processes in parallel (concurrently)."; also see page 3,
wherein "... six registers are used in the execution of a sequential process.", and also

wherein "Each instruction consists of a single byte divided into two 4 bit parts."]

Page 25 of 58



Control No. 90/009,034, merged with PATENT
Control No. 90/009,389, and merged with
Control No. 90/010,520

The T414 data sheet does not teach or disclose the fetching of multiple sequential

instructions in parallel and supplying them to a CPU during a single memory cycle
Both claims 1 and 9 require the fetching in parallel and the supplying of

multiple sequential instructions from a memory to a “CPU” over a bus connecting

the “memory” and “CPU” during a single memory cycle. The office action cites

the T414 data sheet for showing that, “the processor will receive several
mstructions for every fetch.” The cited passage also states that the instructions are
first supplied to a prefetch buffer. See, page 5 of the T414 datasheet, which, "There
1s an extra word of pre-fetch buffer so the processor rarely has to wait for an
instruction fetch before proceeding. Since this buffer is short, there 1s little time

penalty when a jump instruction causes the buffer contents to be discarded.”

The data sheet has no clear discussion of how the T414 supplies the
mstructions to the CPU. Patent owners argue that the Transputer T414 appears to
operate 1n the same way as May. Indeed, May states at col. 5, lines 19-21 that the
group of patent applications listed at col. 5, lines 7-17, which include Edwards,
describes the Transputer, and May describes an improved Transputer. It goes on to
list the improvements, none of which pertain to how instructions are obtained from
an instruction buffer and then decoded. Such details are said to be described in the

referenced applications.

Edwards describes the way the Transputer decodes and executes
mstructions. As described in Edwards, see, e.g., Fig. 8, below, instructions are
supplied to a one-instruction-wide instruction buffer, one at a time, and are there
decoded. Fetching multiple instructions into a prefetch buffer and then supplying
them one at a time 1is not sufficient to meet the claim limitation - the supplying of

“multiple sequential instructions to a CPU during a single memory cycle.”
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Edwards, US’698 fig. 8

Because the cited prior art does not disclose each and every element of claim
1 or claim 9, no prima facie case of anticipation is established with respect to claim
1 or claim 9. Therefore, Patent Owners respectfully request reconsideration and
withdrawal of the rejections of claim 1 and claim 9 under 35 U.S.C. §102(b) over the
IMS T414 Transputer Data Sheet.

Claims 18 and 19, both depend from a patentable claim 9 and therefore are

themselves patentable for at least the same reasons as claim 9.

May does not anticipate claims 1-2, 7, 8, and 30-53.
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Claims 1-2, 7, 8, and 30-53 are rejected under 35 U.S.C. §102(b) as
anticipated by US patent number 4,758,948 1ssued to May et al. on July 19, 1988.
The office action notes that May incorporates by reference US patent number 4,

680, 698 issued Edward et al. on July 14, 1987.

Regarding claims 1 and 8, the rejection in part states,

said moans B fetohing instructions being configurad and connscted to feteh multipls
sequential instructions from said memoty in paraliel and supply the multiple sequential
inglructions o sabd contral processing it integrated cirouit during 8 single memory eyele fosd,
7, lings 3627, whereln “euch fnstruction consists of B bits...™, alsa see ool 8, lines 10413,
whereln “The processor acoesses the memary in words, . {in this pasticular example 16 biish™
also mes eal, 7, Hpes 22-2%, whereln “Communivations betwoen the CPLI and the memory i
efforted via .. data bus 317 also see Fig, 2, wherehy (he box 31 B sphit so that instructions ane

transferred noparaliel o another peiority register bank;

This rejection 1s substantially identical to the rejection of claim 1 set forth in the
office action mailed March 9, 2009 in ex parte reexamination control number
90/009,034. Patent owner responded on May 4, 2009, traversing the rejection,
particularly at pages 26 and 27 of that response. The patent owner hereby
incorporates that response and its included traverse in its entirety.

In summary, May, as further explained by Edwards, supplies instructions
one by one, even if the access to memory 1s by word. Therefore, May does not
disclose means for fetching configured to supply multiple sequential instructions to
a central processing unit during a single memory cycle, as required by claim 1 and

claim 8.
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Further, even though May provides two sets of certain registers, a first set for
priority O and a second set for priority 1, as illustrated in figure 2, a portion of
which 1s set forth below, 1t provides only one instruction buffer, IB 34, common to
both priority processes. Instructions are fed to the instruction buffer, not to the
other registers. Therefore, the presence of priority O registers 1s irrelevant to the
claim limitation concerning in the fetching of multiple sequential instructions ...

and supplying them to the CPU integrated circuit.

T
[y TR’ ¥

From Fig. 2, May’948

Claims 2, 7 and 30-53 all depend from a patentable claim 1 and are,

therefore, patentable for at least the same reasons as claim 1.

Additional reasons for the patentability of claims 2, 7, 8, 30-39, 44 and 45:

Claim 2: May has no means to decode multiple instructions to determine whether

thev require a memory access.

With regard to the claim 2, the action states,
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seans connceted to said mesns for ftvhing paaltiple instructivng for determining by
desoding the muluple instrustions i vubtiple ingtructions fetched foe said means fue Sotohing
muhiple Instractions roguine & memosy seoess [see col. T, lines 2634, wherzin “cach instrsction
somsists of § bits having the format shivwn in Fig. 7. 4 bits reprosent the required fimetion of the
inssintetion and 4 bits are allocated for duta. Rach Instruction derived from the program sequenes
fior the process is fed fnko an atraction baffor 34 and te inatruction i deveded by the deceder

L

A

3

i,

said means for foiching saaltipls nstractions feiching additional muitiple instnwtions if
decoding the muitiple fnstructions shows thet the multiple instrentions do net seqaive 8 memory

aceess faee col B, lines 79 and 31233

The cited portions of May’948 read in addition to the portions included in the

rejection, the following:

tion buffer 34, decoder 35, condition multiplexor 36,
MIR 37, microinstruction ROM 13 and switches 32 are 1
generally as described in the above mentionsd patent s
applications. 7 o i

The other applications include Edwards, which as noted above, states that the CPU
executes one instruction and then fetches the next from memory. May and Edwards
have no disclosure of any apparatus that decodes multiple instructions to determine
whether any of the instructions require a memory access, and then selectively

fetching the next multiple instructions depending on the answer.

Regarding claim 7, the office action states in part,
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wvourter sonmected by contred said means for supplving the multiple etructions o

{0 poniaing @ potter 180 to the next instruction in the program segoence 181 which is stored in

mamory”, whershy the “instroction pointer IPTR™ is considersd ay o “oountse™},

The claim requires that a “counter” be connected “to control" the means for
supplying the multiple instructions and so that it may “to supply” multiple

instructions, “in succession”, to a means for decoding defined in the next claim

element. The “means for supplying” is defined in claim 7 to be connected to the
instruction register and whose function is “for supplying the multiple instructions
in succession from the instruction register.” The corresponding structure for the

means for supplying is multiplexer 170.
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US ‘749, Fig. 16
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The corresponding structure for the counter function 1s the 2-bit micro PC
counter 180 illustrated in Figs. 4, 16 and 20, as described at column 7 lines 58-59,
column 16, lines 42-46, col. 18, lines 48-49.

The only counter connected to control the supplying of instructions to a
means for decoding 1s the two bit micro program counter 180. While the program
counter 130 is also connected to the memory controller 118, which i1s part of the
means for supplying multiple instructions to the CPU, it has no control relationship

with the means so as to cause it to provide the instructions in succession to the

decoding means. That functionality is instead provided by the micro program
counter 180. The micro program counter 180 controls the multiplexer 170 to
provide instructions, one at a time from the instruction register 108 to the decoding

means 184.

The office action cites IPTR register (0) and quotes column 35, lines 44-46 as
corresponding structure in May because it contains a pointer to the next instruction
in the program sequence "stored in memory." But the claim requires the

mstructions be “supplied” from an instruction register, not memory.
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May '948 discusses that instructions are provided sequentially to the
mstruction buffer 34, 1.e., one at a time. Col. 7, 1ines 63-64. May states that its
execution structure is described in Edwards. Edwards illustrates in figure 8 that
mstructions are decoded from the instruction buffer, which 1s only one instruction
wide. Edwards further states, at col. 24, 11. 12-18, that after it decodes an
instruction it requests a next instruction from memory. Edwards has no disclosure
of any structure connected to an instruction buffer that would provide instructions
in succession to a means for decoding. May therefore has no structure

corresponding to the claimed "counter."

Regarding claims 30 and 33, (each claim contains the same claim element

and the same basis for rejection) the office action states:
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Ragarding chebm 30, May' 948 diseloses the syatem discussed above fn eladm 1, and
forther teashes that sabd cental privessing unit integeated cirouit inclodes means for sxsoing
send mubiple sequential instructions prior 1o said fotoking means ferehing next mubtiple
sequential instructivns Jsee col. 21, tee 33-col. 22, Hioe 2, whesein “The sotions may be

rrrmedd o e od the current process wre 1o perform “SterNetProcesy™, by perfven

f

*BloskCopyStep™ or o ferch, deeods and sxecite an instruction.”, and alse whereln "Otherwise

the processor will fetch, decode and exerute an ingtruction if there i3 a current provess.™].

Response:
The corresponding structure was discussed above in connection with the
Section 112, p.1, rejection of claim 30. It comprises apparatus (AND gate 192

connected to the first bits 190 of each instruction in the instruction register 108)
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that analyses the instructions in the instruction register to determine whether any
of them require a memory reference, and if such an instruction exists, prevents a
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request for instruction fetch ahead. This results 1n all instructions in the
instruction register being executed prior to the memory controller fetching the next

multiple sequential instructions.

Claim 30 depends from claim 1. The multiple sequential instructions both
analyzed and executed are the instructions fetched from external memory in

parallel and provided to the CPU integrated circuit in a single memory cycle.

The cited portion of May states that one of three alternative actions 1s to
“fetch, decode and execute an instruction.” There 1s nothing in this passage that
suggests executing the “multiple sequential instructions” in the CPU prior to
requesting a next multiple sequential instructions from memory. May clearly does

not disclose the claimed limitations.

Regarding claim 31,

Regandiog cledm 37, May' 548 discloses the sysiem dincassed shove in cladm 39, and
further wwaches that said means for exeveting are configursd to ditermine whether o exeoe said
susdtiple seguential fostructions peior 1o said Ssteling means feiching sid pext maedtiple
seguesdial instructions besed on ssid multiphe sequential fostructions {ses ool, 21, Hae 330l 23,

Hae 2],

Mav makes no determination to fetch a next group of instructions based upon

current multiple sequential instructions.

Referring to the discussion above regarding claim 30, claim 31 requires the
analysis of the multiple sequential instructions to make the determination. In
contrast, the decision whether to fetch or not to fetch in May 1s determined from a

“Condition Multiplexor” that 1s connected to flags SNPFlag and CopyFlag, which
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are bits in a one-bit register 58, see eg, Fig. 21, and col. 8, lines 28-34. Such one-bit
registers are not instructions let alone the multiple sequential instructions required

by the claim.

Regarding claim 32,

Beparding clafm 32, May 048 dizeloass the syatern discussed abuvee (s oladm 1, and

farther teackes that mxid means for fetohing ave configured to selepsively foteh set mualtiple

7]

serpuersiial instructions in arsponss o sxveution of sald rultiple sequental istuctions {see sol.
21, B 33-col, 22, line 2, wheretn “The sctions may be perfonmed on behalf of S current
process are o perform “SlartNexiProcess™, to porform “BlockCopStep™ or to foted, decode aad
exveute an instruction.”, and also whereln “Oitherwise the processor will feteh, desode and

exoctte an instruction i there {v & curnent progs ™)

Mav does not base a decision to fetch a group of instruction upon execution of a

current multiple sequential instructions

The cited passage in May does not disclose that the condition for selectively
fetching is based upon the execution of anything but one instruction, nor that
anything other than one instruction is fetched and executed. May does not disclose
the claim limitation that the decision whether to 1s in "response to [the] execution of

said multiple sequential instructions.”
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Regarding claim 34,

Regarding oleim 34, May™E disclosss the system discussed above in claim 1, and
farther tesches that said centrat proveysing wnil egnsted civoudt includes an instruction reghster
ernfigured to store said multiple sequential Instructions {see Fig, ) alse see onl. 7, line 4o, 8,
Sime 34 alen see Fig 3, whereby IPTR 50 is used for (he current instmuction and IPTR 8 65 is
wsed for a provess thel is not the corrent provess, see ool 9, Haes 3867)

suid contrd processing wait integrated cireust being configured to secess an operand
focsted in o Dirst instraction location of the instruction register in responag to an instruction of the
saltdple seguenstial instructions fa a seonnd instraction focation of the instruction regisier distin
from fhe fivst inatruetion lecstion fsee col. 7, lines 40-vel. 8, Hine 62; also see col. B, Hans 5967,
whsrein “Lovation 63 i axed whitn 8 procsss i3 not the curment process & hold a primer (IPTR)

fo th et Instvuotion to be excouted by the process witen it becomes the current process.™].

Mav’s instruction pointers are not instruction registers

IPTR 50 and IPTR S 65 are “instruction pointers” not “instruction registers.”
They hold the memory address of an instruction, not the instruction. See, e.g., col.
8 at line 10.
10 IPTR REG A register 50 which holds the instruction
pointer (IPTR) of any process indicated by
register 51

The closest analogous structure in May 1is instruction buffer 34. However, as
described above, that buffer holds only one instruction at a time, not multiple

instructions at a time.
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Regarding claim 35,

Regarding cfaieme 35, May 08 disclones the avstem discussed above in olatm 34, and
further tenches that ssid central processing wnit integrated ciraui is configured 1o sevess the
apersind b rosponse to sn f‘paﬂ(}ﬁrﬁ of the insirecticn in the sevomd instruction locaticn foporand
register OREG 37, see ool B, Hne 83-zol. %, Hae 42 also soe the Bdwards 698 Patont, wherehy the
vaghous “operation codes” are desortbed ool 23, lines 2-20, ss well as in col. 29, line 38-col.

19 T e
32, ling 34).

Response:

Claim 35 depends from claim 34, a claim patentable for the reasons set forth

above, and 1s therefore patentable for at least the same reasons.
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Regarding claim 36,

Regarding cfeime 36, May 3R discloses the svsters discussed above in olabm |, and
ferther toaches of an instruction register configared 1o store the multiple sequential instructions

iy conresponding instrnction oeations meluding o particalar location for storing sn insirustion to

§ Y

be executed {ool 7, lines $l-col. &, line 63 alo seenol. ¥, lines 5987, whersin “Locgtion 65 s
wsed when @ process i not the corrent process 1o hold & pointsr GPTE] o the next instruetion 1o
e executed by the provess when it beeomes the currerd pricess.”], the central processing umit
degrated cireudt being configured to respond o content of an tnstruction of the muliple

sequential instructions by seceasing the particukar lseation of the instruction register {ssecol, 7,

fne Shecob. &, Boe 380 abso see ool 4, Bines 5967

Mav’s instruction pointers are not instruction registers

Claim 36 requires an instruction “register” storing multiple sequential
mstructions in locations such that when certain instructions are executed (such as a
skip, microloop or branch instruction) the next instruction is accessible by accessing
a particular location in the instruction register. As described for example at col. 16,
lines 40-53, skip and micro loop instructions both include resetting the 2-bit
microinstruction (AKA, micro PC) counter 180 to zero, which causes the next
instruction access to access a next instruction located at the INSTR 1 location of the

instruction register.

As described above in connection with claim 34, IPTR 50 and IPTR S 65 are
not instruction registers. They are instruction pointers and hold the address of
mstructions, not the instructions themselves. May does not disclose an instruction
register that holds multiple sequential instructions, let alone an instruction and
means that will access a next instruction at a particular location of the instruction

register.
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Regarding claim 37,
Regarding claim 37, Moy 4R discloses the system discussed shove in olaim 38 and
fusrther teachies that the central processing unil rdegrated Sirout is configured to respond (o
content of the instruction of the puabtiple sequensial instructivas by acosssing the perticular
focation of the instruction register after the means for fotehing fetches moxt multiple ssquentizl
irstruetions {see wol. 7, Hoes 40-col. §, e 62; aleo soe col. %, Hney 3967, wherels “Location 83
1s i when & process ix not the cusrent peocess to dodd & poister (TFTRY W the nest instnastion

b be exacuted by the process when it hecomes the curvestt proesss. ™,

Response:

Claim 37 depends from claim patentable claim 36 and 1s, therefore,

patentable for at least the same reasons as claim 36.

Regarding claim 38,

Pegarding cfadm 38, May" M8 discloses the system disoussed above in clatm 36, and

Fod $o respond to

content of the mssction of the muoltiple sequentiz y socesstng the first-execution

fagation of the instruction regesior without the fetching means ftoling next multiple sequential

fx waed when a process is ned the correst process 1o held 8 podoter {IPTR} to the sext instruction

1o be seseniad by the process when it becormes the eurrent provess.™L

Response:
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Claim 38 depends from claim patentable claim 36 and 1s, therefore,

patentable for at least the same reasons as claim 36.

Regarding claim 39,
Regarding ofadnm 39, May 48 discloses the system discussed above b elaim 38, and
further teaches that the content is an op-code [see the Edwards 698 Pateny, whereby the variow

“gperation codes™ are deseribed in cal. 23, lines 3-30, as well as incob. 2%, line 28-c0d. 32, Hine

Response:

Claim 39 depends from claim patentable claim 36 and 1s, therefore,

patentable for at least the same reasons as claim 36.

Claims 40-43 depend, either directly or indirectly, from patentable claim 1

and are, therefore, patentable for at lease the same reasons as claim 1.
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Regarding claim 44,

Regarding claim 44, May' 048 discloses the system divcngsed above inelgim |, and
further teaches that the contral provessing uoi integrated cirowit ineludes an instruction reglster
having s plurality of instruction locations for storing the mudtiple sequential instnuctions

~»

according o an order {ses ool ¥, lne 40-vol. 8, Hoe 67, also see Fig. 31 also seo col. 15, lnes 12-

53, whereln “.an instruction pointer (P71 RH in the IPTR REG 530 indicates the next nstruction
1o be executed froam the sequence of instructions in e program relisting 4 thal particolaer
process.... When s process is scheduled o sither becomes the cutrent process or 8 addcd o g Hst |
ar quone of progesses waiting executton, Such a Hst is formed as a linked list with exch process

on the st having & pointer in the fink losation 66 of its workspaos 1¢ the workspace of the nexs

prosess on that s,

Mav’s instruction pointers are not instruction registers

As noted above, IPTR 50 1s an instruction pointer that contains the address of

an instruction located in memory. It is not a register that holds instructions.

May does not have “an instruction register having a plurality of instruction

locations for storing the multiple sequential instructions....", as recited in claim 44.
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Regarding claim 45,

further teaches thas

the cemtrs! processing urit integrated sirouit inclodey an inginuctive redster baving &
plurality of instrection locatons for stosing the maitiple seguential instructions, the phoradity of
irestruntion locations including & fivst location 0 be accessed before any wber of the plurality of

ingtracsion Jooations {see ool 35, Hrnes 1283, whesein *an instraction pointer (FTR) in the

IPER REL $U indicates the sext strustion to be sxeeuted from the sequence of instructions in
the program relating to that panticular process.... When o process is scheduled # cither becomas
the current process of 15 added to a 1 or gueue of processes walting excontion. Buch g fist i
formmed as 3 Hoked Hist with each provess on the list having a pofater in the hink location §6 of 1ty
warkspacs tr the workspase of the next process on that B, dlso wherein “the processor
mantains two lists of processes which are waiting 1o be sxeouted, one for cach prioeity level ™)

sise see the various sxamples in Figs. 18A21CL

Mav’s instruction pointers are not instruction registers

As noted above, IPTR 50 1s an instruction pointer that contains the address of

an instruction located in memory. It is not a register that holds instructions.

May does not have “an instruction register having a plurality of instruction

locations for storing the multiple sequential instructions....", as recited in claim 45.
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Regarding claim 46,

Begarding claim 46, May™ 948 discloses the svstern discussed above in claim §, and
comprising sddress bits [whereby the “nstrustion pointer IFTR™ s considered as 8 counter], said
Fetching sovans comfigured 1o locate the multipde sequential instructions asing the address bits

%

N
ESN

from the program eowunter {see ool 3§, Hne 13-col. 36, line

Claims 46-54 depend from patentable claim 1 and are, therefore, patentable for at

least the same reasons as claim 1.

MacGregor

Claims 1-6, and 8 are rejected under 35 U.S.C. §102(b) as being anticipated by

MacGregor. The Examiner writes (in part):

17, Claims 16 and 8 sre rejected under 35 ULS.C, 102 a5 being anticipated by “The

Mutorola MOGEIAE, writien by Duug MaoGrogne e o, IEEF Micer, August 1984, puges 10
- V8 fhevesfier “MacGregor™} in view of the refestace “MOGEOI0 33-1it Microprocessor User's

dsnual”, published by Motorols, having a copvright dated of 1084 therealter the “MOSREN

Eisers Manual™.

Patent Owners respectfully traverse.
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Regarding claims 1 and 8, the office action states:

said mosans for ferching instructions being configured and conmeted to feteh maltiple

instroctions to satd central processing uoit stegrated civenit during a single memory ovele {see
page 1*‘“31 wherein “The cache mterface o the processor daia paths allows complete wverlap of
instretion fetches with dita operand accesses, and thas wr‘smudca 3 sigrfioand norease in
performance. IF simublianesus struction and data aperand reguests see genevated by the
micramachine, & kit in the instruction cache silows soncusrent ftehes to take place.™ alas see
pige 111, wherein “Figure 10 ilusirsies that dats and instruetion Mdrm-a&& are calondated in
paralicl and have separate paths to the address pads. This allsws x simBlaneous instraction aud

datn gecess I there s 2 hit o the vache while s data access i taking place™ ],

MacGregor supplies the CPU onlv one instruction at a time

The passage of MacGregor cited in the office action relates to the parallel
access of both data and instructions, but not to the parallel fetching of instructions.
The reference does not suggest the parallel fetching of multiple instructions from
memory.

Elsewhere, MacGregor discusses fetching of instructions. However, it does
not disclose fetching “multiple sequential instructions from said memory in parallel
and supply the multiple sequential instructions to said central processing unit
integrated circuit during a single memory cycle”. MacGregor might imply that it
fetches two 1nstructions from memory at a time, but the instructions are supplied to
the CPU one at a time. Such non-parallel supplying of instructions to the CPU 1s
not supplying them to the CPU during a single memory cycle as required by the
claim. MacGregor, at page 111, states,

However, there 1s an appreciable gain from the 32 bit bus
for instruction accesses. Although instructions are of
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word length and are fetched a word at a time in the

M68000, there 1s a benefit in fetching two words at a time,
because the instruction stream 1is sequential in nature. The
MC68020 stores the second word in a temporary register.
This implies that even with the cache disabled or while
executing in-line code, the MC68020 will realize a reduction
in the number of bus cycles approaching 50 percent. (emphasis
supplied)

What MacGregor discloses 1s a “temporary register” for the second of two
instructions in a “longword,” the term used by MacGregor to describe 32-bits. The
first 1s supplied to the CPU. When 1t 1s finished executing, the second 1s supplied to
the CPU. Both words are not supplied to the CPU in parallel, during a single

memory cycle as required by claims 1 and 8.

Claims 2-4 depend from patentable claim 1 and are, therefore distinguished

over MacGregor for at least the same reasons as claim 1.
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Regarding claim 5, the office action states:

Regaeding ofefm 3, MacGrepor diacloses the system discussed above in oleim | and
furthier teaches of an insrvetion register for the muoltiple instrictions canected to said means for
fetehing instractions fsee page 112, wherstn “The depth of the instruction pipe on the MOGRNT
is three wirds.™; also see Fig, 12 on page 114,

msans connected to seid instruction repister for supplying the susdtiple instructions in

* suecession from sald instructios register, 3 eounter conmected 1o control said means for supplying

the mubtiple instructions o supphy the muitiple instructicns i succession [xee Figure I on page

104, having a “progeam couwsster™; also see page 102, wheesin “The MCARGI0 family supports 14

addressing medes including . program-comstersredative™,

MacGregor’s program counter does not supplyv instructions to a decoder from an

instruction register

The claim requires that a “counter” be connected “to control" the means for
supplying the multiple instructions “to supply” multiple instructions, “in
succession”, to a means for decoding defined in the next claim element. The “means
for supplying” 1s defined in claim 5 to be connected to the instruction register and
whose function 1s “for supplying the multiple instructions in succession from the

nstruction register.”
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The corresponding structure for the means for supplying is multiplexer 170.

st NSTR Y | | MNSTRY f NSTRE | { INSTR 4
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US ‘749, Fig. 16

The corresponding structure for the counter function 1s the 2-bit micro PC
counter 180 illustrated in Figs. 4, 16 and 20, as described at column 7, lines 58-59,
column 16, lines 42-46, col. 18, lines 48-49. The only counter connected to control
the supplying of instructions to a means for decoding 1s the two bit micro program
counter 180. While the program counter 130 1s also connected to the memory
controller 118, which 1s part of the means for supplying multiple instructions to the
CPU, it has no control relationship with the means so as to cause it to provide the

instructions in succession to the decoding means. That functionality is instead

provided by the micro program counter 180. The micro program counter 180
controls the multiplexer 170 to provide instructions, one at a time from the

instruction register 108 to the decoding means 184.

The office action cites the three stage pipeline of the Motorola MC 68020
because page 112 of MacGregor describes the pipelines as being "three words
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PATENT

deep." However, the Motorola MC 68020 pipeline comprises three, serial-linked

stages, each stage of which holds one 16 bit instruction. See the Motorola user's

manual at figure 1-5 and the description of the pipeline at page 1-8.
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y ioaded by stags G and ready for use by the oonirs! and sxaoution unm .

Motorola MC 68020 user's manual at 1-8

From this, it 1s apparent that MacGregor does not disclose a multiple-

instruction instruction register. Furthermore, MacGregor does not disclose

anything corresponding to the means for supplying the multiple instructions in
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succession from the instruction register, nor a counter connected to control the
means for supplying to supply the multiple instructions in succession to a decoding

means, all as required by claim 5.

Claim 6 depends from claim 5, which 1s patentable over MacGregor, and 1s

therefore patentable over MacGregor for at least the same reasons as claim 5.

Koopman

Koopman does not anticipate claims 1 and 8. Koopman fetches and supplies

instructions one at time.

Claims 1 and 8 are rejected under 35 U.S.C. § 102(e). The office action states:

20, Claioss 1 and 8 are rejectad onder 35 LS00 HRM o) as being anticipated by U5, Patesy
Number 4,980,821, issusd & Koopman & of. on Decengher 25, 1990, being filed on March 34, '

1987 (hereafler “Roopman 8217}
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Regarding claim 1, the office action specifically rejects claim 1 as follows:
# verngl processing unlt integrsed sivenit [ALY 80, see Fig 1B}
a memory external of said contrad provessing wilt integrated clrouit {microprogram
memory 78, see Fig, 18],

a bus connecting said centryl process i TeThery

it Sntsgrated cirenit G

feivectionsl sysiem bos 32, see Plp, 1AL, and

mheans conneeied e said bus Sor frtohing ns | processing it

integrated circuit on seid bus from sald memory Thost PO bus interface 38],

said means for fetching instractions belng configured and conmected to fetch multiple

segquential instroctions From sald memory i pavalled and sapply the wmaltiple sequential

IRERCTAY e

mbersinsteuetion s being send from mndoromemary 3l the sarne Lime the Gurrent instruction s
being xeonted "), sadd bus having g width o1 least cogusl 1o 8 manber of Bigs i each of the

insipsions des & ounber of the structions ferched i pasailel {zee ool 4, Hnes 20441,
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Regarding claim 8, the office action specifically rejects claim 8 as follows:

# voriral processing wol faee Fig, 18

a nremory Faderoprogran memory T8 soe Fig. 18],

# hus vonpewting said cemtral processing unit to syid memmwery [bidirectional syatem bas
32, see Fig. 1A5, and

means connected o sald bus e ferching instructions for said contral processing ot oa
caid bus frran said memorey, said means Rie Totoking Instructions being configured and amaceted

1o feteh multiple soquential instruetions frons asid momory in paradled and supply the maliiple

saquettisl instructions by said cendesl processing wnit dusing  single memory cyele {see col. §,
lines P18, whereln .. a migroinstruetion pre-fetch ts used. This means tat the next
misroinstruction is being road from micromemary at the same time the current instrectiog is

heing sneoued ™),

Both claims 1 and claim 8 require similar claim elements, and the rejections
are substantially similar. Furthermore, the rejection of claim 1 is virtually identical
to the rejection of claim 1 entered in the office action mailed March 4, 2009 in

Control Number 90/009,034.

The patent owner traverses the rejection of claims 1 and 8 for the same
reasons set forth in their response to the March 4, 2009 office action filed by the
patent owner on May 4, 2009, particularly at pages 27-35 thereof. Patent owner
hereby incorporates by reference that response and in particular pages 27-35

thereof.
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As described at page 34 of the prior response, Koopman does not have a
“means to supply sequential instructions in a single memory cycle." Rather it
fetches single 8-bit instructions, one at a time from RAM, along a "direct path”
separate from the bidirectional system bus 32, and provides them one at a time to
the microinstruction execution unit. This is particularly described in connection

with the operation of the decoder illustrated in Fig. 14.
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1c41

U821, Fig. 14

Here the 16 bits from RAM, RAMDATA 0-15, are provided as inputs to the
decoder. If bits RAMDATAS8-15 are all 1’s, bits RAMDATAOQ-7 are gated to the MPC,
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and are used to index the microinstruction memory. Col. 7, line 55- col. 8, line 10.
Koopman at col. 7, lines 67 describes the entire 16 bits as the “op-code.” Col. 7, line
67. An op-code 1s an instruction in Koopman. Koopman fetches only one op-code,
not multiple op-codes, at a time “from said memory”. Koopman has no disclosure
of fetching multiple sequential instructions, in parallel, from a memory and
supplying them to a CPU during a single memory cycle as required by claims 1 and
8.

The Office Action cites the overlapping fetch of microinstructions from
microinstruction memory while a current microinstruction is being executed for this
claim element. The overlapping fetching and execution i1s not “fetching in parallel
and supplying multiple sequential instructions to a CPU during a single memory

cycle.”
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Rejections Under 35 U.S.C. §103(a)

The office action provides:
Claine Refoctions - 353 USC § #03
21 Fhe Bdlowing is a quotation of 35 WS WS{s) which fooms the hagis for all

ohyiousness rejeetions set forsh is this Office action:

Sid A padert ey ral be aldsined though She ivvention B nat deiticalty disctored or doscribed g sot fonh i
seation 1852 of shis file, 3 the differems betwven she subsert mutter ol o be petonted and the prier srtars
:sm,h R g\, subject master ax sosdale wookd Bave bees abvdoos w9 the e the nvention was wde to & petson

3 woukilk Fr v ark to wibelh s wabent moRter pertning, Patoassabiliny shatl not be mepatived by thy
ity wiiad the Dyvening was made.

22 Clabms 1882 are rejected under 33 LLS.CL 1032} ax being unpatentable over the Tald

Darg Bhest o view of the hiay’ 248 Patert.

Regarding cleise 80, the T414 Bata Sheet discloses the system discussed above n claim

disclose of @ second push down tack, said meass for storlag & Ky

G, sod b dogy not enpre
sewn belng connected to provide an inpul b said seoond push dosvn stack and @ control means

connechnd betwaen sald mewnss for sloning 8 top Heos sod said second push dows stack: for

Claims 10-12 depend from claim 9 and therefore, include all of the limitations

of claim 9. For at least the reasons set forth above with respect to the rejections of

claims 1 and 9 under 35 U.S.C. §102(b), neither the T414 Data Sheet nor May
disclose all of the elements of claim 9. Therefore, the combination of these
references do not disclose all of the elements of any of claims 10-12 and cannot

establish a prima facie case of obviousness with respect to any of claims 10-12.
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Regarding claims 9-17, the office action states:

230 Claims 917 wee rejected wnder 35 USL, WY as be.ingi supatantable over “The
Motorols MOBBIRG™, written by Doug Macliregor ef o, IEE Micre, August Nﬁﬂt pages 1{}3».
ELE chereatter “MaotGreger™) (in view of the seference “MUBRE 22-Bit Microprocessor Lser's
Masaal™, published by Motorola, having & copveight dated of TO88 (heeeafler the *“-MCQS&E@
Usier®s Mbavaad™), and further in vlew of LS, Patent Wumber 4,@?3&8%83 ixaedd fo Pieiffer of

S

{hereafier "PRaffar™,

an exferral memory fsee page 107, wherein “The cnable bit controls the MUSBIZM s use
of exche. 3 {5 olear, the cache is disebled and the processor slways fetches from externy
msmory. ),

Note, the claim requires a DRAM and does not require the DRAM be

external.

MacGregor does not provide multiplexed address and data on the same bus

MacGregor supplies the CPU instructions one at a time

Regarding claim 9, MacGregor has neither a "multiplexing means...
configured to provide multiplexed row addresses, column addresses and data” on a
bus connected to dynamic random access memory, nor does it have "means for
fetching ... multiple sequential instructions from said dynamic random access
memory 1n parallel and supply the multiple instructions to said central processing

unit during a single memory cycle."

MacGregor supplies the CPU instructions one at a time

The latter claim element 1s essentially the same as the corresponding claim

element in claim 1, which was discussed above in connection with the rejection of
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claim 1 over MacGregor. The patent owners refer to and incorporate that
discussion here. What MacGregor actually discloses 1s supplying the instructions to
the execution pipeline, instruction by instruction, by storing the second half of the

two-word instruction group fetched from memory in a “temporary register”.

MacGregor does not provide multiplexed address and data on the same bus

With regard to the first of the above-referenced claim elements, MacGregor
does not disclose, "multiplexing means... configured to provide multiplexed row
addresses, column addresses and data” on a bus connected to dynamic random
access memory. To the contrary, MacGregor actually states that its external
addressing on its external bus 1s "non-multiplexed." See, e.g., MacGregor at page

107, which reads:

Hlgh-speed asynchronous bus

The MC68020 maintains the fast, easy-to-use, nonmultiplexed
asynchronous bus interface of the M68000

family. However, several significant new features have

been designed into the MC68020 bus interface. Figure 6
shows the MC68020's bus interface structure.

The bus interface consists of full 32-bit address and

data buses, sequence control lines, and miscellaneous lines
for interrupt and arbitration control. The 32-bit address

and data buses are nonmultiplexed for maximum performance
and simple interface design. This and other improvements
allow the interface to support a 180-11s bus

cycle time at 16.67 MHz, with an address-valid-to-data-valid
specification of 120 ns. A typical bus cycle 1s shown

in Figure 7.

While MacGregor does have a "data multiplexer,” as cited by the examiner, to
support memories that have different data bus widths, as described at page 107 in

connection with its discussion of "dynamic bus sizing," there is no discussion
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anywhere in MacGregor that addresses are multiplexed. In fact, MacGregor states

the exact opposite, that the busses are not multiplexed.

US patent number 4,985,848 (Pfeiffer et al.) was cited to show that the
external memory can be DRAM, and was not cited to show that the MacGregor bus

could be reconfigured as a multiplexed bus.

For the above reasons, the combination of MacGregor, the MC 68020 user's
manual and Pfeiffer et al. fail to teach or suggest all of the claim limitations of claim
9 and do not, therefore, establish a prima facie case of obviousness with respect to
claim 9. Claims 10-17 depend, either directly or indirectly, from claim 9 and are,
therefore, patentable over the cited references for at least the same reasons as

claim 9.

Patent owner respectfully submits that all claims under reexamination are

confirmable as patentable.

If the Examiner believes a telephone conference would expedite prosecution
of this application, the Examiner is invited to telephone Patent Owner’s

undersigned attorney at 269-279-8820.

Respectfully submitted,

Dated: January 19, 2010 /Larry E. Henneman, Jr./
Larry E. Henneman
Reg. No. 41,063

Phone: (269) 279-8820 Henneman & Associates, PL.C
Fax: (269) 279-8830 70 N. Main Street
Three Rivers, MI 49093
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