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THE ASSISTANT COMMISSIONER FOR PATENTS

Washington, D.C. 20231

Re: lnventor(s): Raul Z. Diaz and Jefferson E. Owen

For: Video and/or Audio Decompression and/or Compression Device that Shares a
Memory Interface

Our File No: 96-S-11

Sir:

Enclosed with this transmittal letter are:

(1) Subject patent application with Declaration and Power of Attorney;
(2) Five (5) sheets of informal drawings;
(3) Certificate of Express Mail;

(4) Assignment and Recordation Cover Sheet;
(5) Check in the amount of $1,396.00;

(6) Return postcard which we would appreciate your date stamping and returning to
us upon receipt;

The total filing fee has been calculated as follows:

Basic fee = $ 750.00

Recordation of Assignment = 40.00
29 claims in excess of 20 = 638.00

2 independent claim in excess of 3 = 156.00
Total filing fee = $1.584.00

I authorize the Commissioner to charge any additional fees which may be required, or
credit any overpayment to Account No. 19-1353. A duplicate copy of this sheet is
enclosed.

Irena Lager EL
Reg. No. 39, 60

SGSA-THOMSON Microelectronics, Inc. -1310 Electronics Drive - Carrolllon, TX 75006-5039
Telephone (214) 466-6000, Telex 730643

STKDZ-CAR
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 TATES PATENT AND TRADEIIARK OFFICE

Docket No. 95-54311

In Re Application of:

Raul Z. Diaz and Jefferson E. Owen

For: Video andlor Audio Decompression andior compression Device that Shares '
a Memory Interface

CERTIFICATE OF EXPRESS IlIA|I_._

"EXPRESS MAIL" NO. EG9«‘-l73'62259US

Date of Deposit: August 23, 1996

I hereby certify that this paper or fee is being deposited with the United States
Postal Service "Express Mail Post Offioe to Addressee" service under 37 CFR 1.10 on
the date indicated above and is addressed to the Assistant Commissioner for Patents,

Box Patent Application. Washington, DC. 20231.

 
Signature of person mailing paper or fee
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  ; ECOMPRESSION AND/OR COMPRESSION

DEVICE THAT SHARES A MEMORY INTERFACE 

Cross-reference to Related Applications

This application contains some text and drawings in common with pending

U.S. Patent Applications entitled: "Video and/or Audio Decompression and/or

Compression Device that Shares a Memory" by Jefferson E. Owen, Raul Diaz,
_ N 0g[7a;,¢;;o ”’z\¢L‘l wax 0%)3é-/"1and Osvaldo Colavin l, ( %$-M2), and has the

same effective filing date and ownership as the present application, and to that

extent is related to the present application, which is incorporated herein by

reference.

Babkground

The present invention relates to the field of electronic systems having a video

and/or audio decompression and/or compression device, and is more specifically

directed to sharing a memory interface between a video and/or audio decompression

and/or compression device and another device contained in the electronic system.

The size of a digital representation of uncompressed video images is

dependent on the resolution, and color depth of the image. A movie composed of

a sequence of such images, and the audio signals that go along with them, quickly

becomes large enough so thatiuncompressed such a movie typically cannot fit

entirely onto conventional recording medium, such as a CD. It is also typically

SGS-THOMSON Microelectronics Inc.
{/ ; 96-S-11

Page 1
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now prohibitively expensive to transmit such a movie uncompressed. \

It is therefore advantageous to compress video and audio sequences before

they are transmitted or stored. A great deal of effort is being expanded to develop

5 systems to compress these sequences. There are several coding standards currently

used that are based on the discrete cosine transfer algorithm including MPEG-1,

MPEG-2, H.261, and H.263. (MPEG stands for "Motion Picture Expert Group",

a committee of the International Organization for Standardization, ISO.) The

MPEG-1, MPEG-2, H.261, and H.263 standards are decompression protocols that

10 describe how an encoded bitstream‘ is to be decoded. The encoding can be done

in any manner, as long as the resulting bitstream complies With the standard.

Video and/or audio compression devices (hereinafter encoders) are used to

encode the video and/or audio sequence before it is transmitted or stored. The

15 resulting bitstream is decoded by a video and/or audio decompression device

(hereinafter decoder) before the video and/or audio sequence is displayed.

However, a bitstream can only be decoded by a decoder if it complies to the

standard used by the decoder. To be able to decode the bitstream on a large

number of systems it is advantageous to encode the video and/or audio sequences

20 to comply to a well accepted decompression standard. The MPEG standards are

currently well accepted standards for one Way, communication. H.261, and H.263

are currently well accepted standards for video telephony.

Once decoded the images can be displayed on an electronic system dedicated

25 to displaying video and audio, such as television or digital video disk (DVD)

player, or on electronic systems where image display is just one feature of the

system, such as a computer. A decoder needs to be added to these systems to

l,,/'‘; SGS-THOMSON Microelectronics Inc.
96-S-11

/’-\. Page 21
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allow them to display compressed sequences, such as received images and

associated audio, or ones taken from a storage device. An encoder needs to be

added to allow the system to compress video and/or audio sequences, to be

transmitted or stored. Both need to be added for two Way communication such as

5 video telephony.

A typical decoder, such as an MPEG decoder 10 shown in Figure la,

contains video decoding circuitry 12, audio decoding circuitry 14, a microcontroller

16, and a memory interface 18. The decoder can also contain other circuitry

10 depending on the electronic system the decoder is designed to operate in. For ‘

example, when the decoder is designed to operate in a typical television the decoder

will also contain an on screen display (OSD) circuit.

Figure 1b shows a better decoder architecture, used in the STi352O and

15 STi352OA MPEG Audio/MPEG-2 Video Integrated Decoder manufactured by SGS-

THOMSON Microelectronics. The decoder has a register interface 20 instead of

a rnicrocontroller. The register interface 20 is coupled to an external

microcontroller 24. The use of a register interface 20 makes it possible to tailor the

decoder 10 to the specific hardware the decoder 10 interfaces with or change its

20 operation without having to replace the decoder by just reprogramming the register

interface. It also allows the user to replace the microcontroller 24, to upgrade or

tailor the microcontroller 24 to a specific use, by just replacing the microcontroller

and reprogramming the register interface 20, without having to replace the decoder

10.

25

The memory interface 18 is coupled to a memory 22. A typical MPEG

decoder 10 requires 16 Mbits of memory to operate in the main profile at main

96-S-1 1K - SGS-THOMSON Microelectronics Inc.
” Page 3
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level mode (MP at ML). This typically means that the decoder requires a 2Mbyte

memory. Memory 22 is dedicated to the MPEG decoder 10 and increases the price

of adding a decoder 10 to the electronic system. In current technology the cost of

this additional dedicated memory 22 can be a significant percentage of the cost of

5 the decoder.

An encoder also requires a memory interface 18 and dedicated memory.

Adding the encoder to an electronic system again increases the price of the system

by both the price of the encoder and its dedicated memory.

10

A goal in the semiconductor industry is to reduce the die area of an

integrated circuit device for a given functionality. Some advantages of reducing the

die area is the increase in the number of the die that can be manufactured on same

size silicon wafer, and the reduction in price per die resulting therefrom. This

15 results in both an increase in volume and reduction in price of the device.

Many of the functional circuits described above for Figure la and Figure 1b

take up a lot of die space. However, each of them is needed to make the respective

decoder operate.

20

Figure 1c shows a computer 25 containing a decoder 10, a main memory 168

and other typical components such as a modern 199, and graphics accelerator 188.

The decoder 10 and the rest of the components are coupled to the core logic chipset

190 through a bus 170. The bus is typically a PCI (peripheral component interface)

25 or ISA (industry standard architecture) bus, and each component contains an

appropriate interface for interfacing with the bus.

SGS-THOMSON Microelectronics Inc.
96-S-11

Page 4
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When any component needs access to the memory 168 either to read from

or write to the main memory 168, it generates a request which is placed on the bus

26. When the request is a write the data to be written is also placed on the bus 26.

The request is processed in the core logic chipset 190 and the data is then either

written to or read from the main memory 168. When data is read from the main

memory 168 the data is now placed on the bus and goes to the component that

requested the read.

There are typically many components in the computer systems that may

require access to the main memory 168, and are typically all coupled to the ‘
same bus 174, or possibly several buses 1'?O,J_l~%8- connected together by a PCI

bridge 192, if there are not enough connectors on one bus to accommodate all of

the peripherals. However, the addition of each bus is very expensive. Each request

is typically processed according to a priority scheme. The priority scheme is

typically based on the priority given to the device and the order in which the

requests are received. Typically, the priority scheme is set up so no device

monopolizes the bus, starving all of the other devices. Good practice suggesgthat
no device on the bus require more than approximately 50% of the bus's bandwidth.

The minimum bandwidth required for the decoder 10 can be calculated based

on the characteristics and desired operation of the decoder. These characteristics

include the standard to which the bitstream is encoded to comply with, whether the

decoder is to operate in real time, to what extent frames are dropped, and how the

images are stored. Additionally, the latency of the bus that couples the decoder to

the memory should be considered.

SGS-THOMSON Microelectronics Inc.

I 96-S-ll
' Page 5

Page 13 9f 280
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periodically between images until the decoder can get access to the memory to

process the next image. The movie may stop quite often between images and wait.

To reduce the minimum required bandwidth and still operate in real time, the

decoder 10 may need to dro‘g:£:’ah1a;eeTsIf the decoder 10 regularly does not decode
every frame then it may not need to stop between images. However, this produces

very poor continuity in the images. This is problematic with an image encoded to

the MPEG-1 or MPEG-2 standards’, or any standards that uses temporal

compression. In temporal (interpicture) compression some of the images are

decoded based on previous images and some based on previous and future images. _

Dropping an image on which the decoding of other images is based is unacceptable,

and will result in many poor or even completely unrecognizable images.

The computer can also contain both a decoder and encoder to allow for video

telephony, as described above. In this case not operating in real time would mean

that the length of time between the occurrence of an event, such as speaking, at one

end of the conversation until the event is displayed at the other end of the

conversation is increased by the time both the encoder and then the decoder must

wait to get access to the bus and the main memory. Not being able to operate in

real time means that there would be gaps in the conversation until the equipment

can catch up. This increases the time needed to have a video conference, and

makes the conference uncomfortable for the participants.

One widely used solution to allow a component in a computer system to

operate in real time is to give the component its own dedicated memory. Thus, as

shown in Figure 1c, the decoder 10 can be given its own dedicated memory 22,

with a dedicated bus 26 to connect the decoder 10 to its memory 22. The

3" SGS-THOMSON Microelectronics Inc.
3‘ 96-S-11

Page 6l
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dedicated memory 22, its controller and the pins to control this memory

significantly increase the cost of adding a decoder 10 to the computer.

/ V /I
K‘ / SGS-THOMSON Microelectronics Inc.

96-8-11Page 7
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Summary of the Invention

The present application discloses an electronic system that contains a first

device and video and/or audio decompression and/or compression device capable

5 of operating in real time. Both the first device and the video and/or audio

decompression and/or compression device require a memory interface. The video

and/or audio decompression and/or compression device shares a memory interface

and the memory with the first device. In the preferred embodiment of the invention

the shared memory interface contains an arbiter. The arbiter and DMA engines of

10 the video and/or audio decompression and/or compression device and of the first .

device are configured to arbitrate between the two devices when one of them is

requesting access to the memory. This allows the use of one memory interface to

control the access of both the video and/or audio decompression and/or

compression device and the first device to the memory.

15

When the video and/or audio decompression and/or compression device used

in an electronic system, such as a computer, already containing a device that has

a memory interface the video and/or audio decompression and/or compression

device can share that memory interface and the memory of the device and the

20 memory interface and memory of the video and/or audio decompression and/or

compression device can be eliminated. Eliminating this memory interface reduces

the die area without changing the critical dimensions of the device. Therefore

increasing the volume and reducing the cost of the decoder or encoder. Eliminating

the memory greatly reduces the cost of adding the video and/or audio

25 decompression and/or compression device to the electronic system while not

requiring the video and/or audio decompression and/or compression device to be

connected to the system bus, allowing the video and/or audio decompression and/or

;/ SGS-THOMSON Microelectronics Inc.
' T 96-S-11

Page 852
‘.
3
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compression device to operate in real time.

An advantage of the present invention is significant cost reduction due to the

fact that the video and/or audio decompression and/or compression device does not

5 need its own dedicated memory but can share a memory with another device and

still operate in real time.

Another significant advantage of the present invention is that the die space

needed for the video and/or audio decompression and/or compression device is_

10 smaller because the memory interface on the video and/or audio decompression

and/or compression device is eliminated.

A further advantage of the present invention is that the video and/or audio

decompression and/or compression device can share the memory of the device with

15 which it is sharing the memory interface more efficiently.

Another advantage of the present invention is that the cost of producing a

video and/or audio decompression and/or compression device is reduced because

the memory interface on the video and/or audio decompression and/or compression

20 device is eliminated.

Another advantage of the present invention is that the video and/or audio

decompression and/or compression device can be monolithically integrated into the

first device and no extra packaging or pins are needed for the video and/or audio

25 decompression and/or compression device, and no pins are needed for the first

device to connect to the video and/or audio decompression and/or compression

device, saving pins on both devices and producing a better connection between the

,5 SGS-THOMSON Microelectronics Inc.
I f/ :, 96-S—11
3 /‘ Page9
l V
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two devices.

Other advantages and objects of the invention will be apparent to those of

ordinary skill in the art having reference to the following specification together with

5 the drawings.

96-S-11

I

I SGS-THOMSON Microelectronics Inc.
E Page 10
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Brief Description of the Drawings

Figire la and 1b are electrical diagrams, in block form, of prior art decoders.

5 Figure 1c is an electrical diagram, in block form, of a computer system

containing a decoder according to the prior art.

Figure 2 is an electrical diagram, in block form, of an electronic system

containing a device having a memory interface and an encoder and decoder.

10

Figure 3 is an electrical diagram, in block form, of a computer system‘

containing a core logic chipset designed for the CPU to share a memory interface

with an encoder and decoder.

15 Figure 4 is an electrical diagram, in block form, of a computer system

containing a graphics accelerator designed to share a memory interface with an

encoder and/or decoder.

, SGS-THOMSON Microelectronics Inc.

3 f,,,._;__ 96-S-11
’ N‘ Page 11
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Detailed Description of the Preferred Embodiment

Figure 2 shows an electronic system 40 containing a first device 42 having

access to a memory 50 through a memory interface 48, and a decoder 44 and

5 encoder 46, having access to the same memory 50 through the same memory

interface 48. First device 42 can be a processor, a core logic chipset, a graphics

accelerator, or any other device that requires access to the memory 50, and either

contains or is coupled to a memory interface. Any parts common to Figures 1

through 4 are indicated using the same numbering system. In the preferred

10 embodiment of the invention, electronic system 40 contains a first device 42, a

decoder 44, an encoder 46, a memory interface 48, and a memory 50. Although, I

either the decoder 44 or encoder 46 can be used in the decoder/encoder 45 without

the other. For ease of reference, a video and/or audio decompression and/or

compression device 45 will hereinafter be referred to as decoder/encoder 45. The

15 decoder/encoder 45 may be a single device, or cell on an integrated circuit, or may

be two separate devices, or cells in an integrated circuit. In the preferred

embodiment of the invention, the first device 42, decoder/encoder 45, and memory

interface 48 are on one integrated circuit, however, they can be on separate

integrated circuits in any combination.

20 C'tFcuc'.+ IQ-
a,_ The decoder 44 includes a video decodingk_12—-ei-reuif and an audio decoding

circuit 14, both coupled to a register interface 20. The decoder 44 can be either a

video and audio decoder, just a video, or just an audio decoder. If the decoder 44

is just a video decoder it does not contain the audio decoding circuitry 14. The

25 audio decoding can be performed by a separate audio codec coupled to the first

device 42, or through software‘. In the preferred embodiment of the invention,

when the decoder/encoder 45 is in a system containing a processor and is coupled
‘/————..

) SGS-THOMSON Microelectronics Inc.
‘,/. J>-'H. 96-S-11

2 Page 12
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to the processor, the audio decoding is performed in software. This frees up space

on the die without causing significant delay in the decoding. If the audio decoding

is performed in sofiware, the processor should preferably operate at a speed to

allow the audio decoding to be performed in real time without starving other

components of the system that may need to utilize the processor. For example,

currently software to perform AC-3 audio decoding takes up approximately 40%

of the bandwidth of a 133 MHz Pentium. The encoder 46 includes a video

encoding circuit 62 and an audio encoding circuit 64, both coupled to a register

- interface 20. The encoder 46 can be either a video and audio encoder, just a video,

or just an audio encoder. If the encoder 46 is just a video encoder, it does not

contain the audio encoding circuitry 64. The audio encoding can be performed by

a separate audio codec coupled to the first device 42, or through software. In the ‘

preferred embodiment ofthe invention, when the decoderfencoder 45 is in a system

containing aspgogtisspgiaid Fi’sr_'tp‘ the processor, the audio encoding is
performed in software?-Presenting the sarfiétdvantages of freeing up space on the
die without gausing significant delay in the encoding. The register interfaces 20

of the decoder 44 and encoder 46 are coupled to a processor.

The decoder 44 and encoder 46 are coupled to the direct memory access

(DMA) engine 52. The decoder and encoder can be coupled to the same DMA

engine as shown in Figure 2, or each can have its own DMA engine, or share a

DMA engine with another device. When the decoderfencoder 45 are two separate

devices or cells, decoder 44 and encoder 46 can still be coupled to one DMA

engine 52. When the decoderfencoder is one device or is one cell on an integrated

circuit, the DMA engine 52 can be part of the decoderfencoder 45, as shown in

Figure 2. The DMA engine 52 is coupled to the arbiter 54 of the memory interface

48., .

E / SGS—Tll0MSON.MiI:rnelectronlcsIne.
i I , 95-5-11

J‘ i ‘ Page 13I
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The first device 42 also contains a DMA engine 60. The DMA engine 60

of the first device 42 is coupled to the arbiter 54 of the memory interface 48. The

arbiter is also coupled to the refresh logic 58 and the memory controller 56. The

memory interface 48 is coupled to a memory 50. The memory controller 56 is the

accessasP 5 control logic that generates the address the memory interface 48 access-inAu

memory 50 and the timing of the burst cycles.

In current technology, memory 50 is typically a DRAM. However, other

types of memory can be used. The refresh logic 58 is needed to refresh the

10 DRAM. However, as is known in the art, if a different memory is used, the refresh

logic 58 may not be needed and can be eliminated.

The decoder/encoder 45 is coupled to the memory 50 through devices,

typically a bus 70, that have a bandwidth greater than the bandwidth required for

15 the decoder/encoder 45 to operate in real time. The minimum bandwidth required

for the decoder/encoder 45 can be calculated based on the characteristics and

desired operation of the decoder, including the standard to which the bitstream is

encoded to comply with, whether the decoder/encoder 45 is to operate inreal time,

to what extent frames are dropped, and which images are stored. Additionally, the

20 latency of the bus 70 that couples the decoder/encoder 45 to the memory 50 should

be considered.

A goal is to have the decoder/encoder 45 operate in real time without

dropping so many frames that it becomes noticeable to the human viewer of the

25 movie. To operate in real time the decoder/encoder 45 should decoder and/or

encode images fast enough so that any delay in decoding and/or encoding cannot

be detected by a human viewer. This means that the decoder/encoder 45 has a

f /““*“"' SGS-THOMSON Microelectronics Inc.

96-S-ll
; “ Page 14
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required bandwidth that allows the decoder/encoder 45 to operate fast enough to

decode the entire image in the time between screen refreshes, which is typically

1/30 of a second, with the human viewer not being able to detect any delay in the

decoding and/ or encoding. To operate in real time the required bandwidth should

be lower than the bandwidth of the bus. In order not to starve the other

components on the bus, i.e. deny these components access to the memory for an

amount of time that would interfere with their operation, this required bandwidth

should be less the entire bandwidth of the bus. Therefore a fast bus 70 should be

used. A fast bus 70 is any bus whose bandwidth is equal to or greater that the

required bandwidth. There are busses, in current technology, including the ISA ‘

bus, whose bandwidth is significantly below the bandwidth required for this.

In the preferred embodiment of the invention the decoder/encoder 45 is

coupled to the memory 50 through a fast bus 70 that has a bandwidth of at least

the bandwidth required for the decoder/encoder 45 to operate in real time, a

threshold bandwidth. Preferably the fast bus 70 has a bandwidth of at least

approximately twice the bandwidth required for the decoder/encoder 45 to operate

in real time. In the preferred embodiment the fast bus 70 is a memory bus,

however any bus having the required bandwidth can be used.

The decoder/encoder 45 only requires access to the memory during operation.

Therefore, when there is no need to decode or encode, the first device 42, and any

other devices sharing the memory 50 have exclusive access to the memory; and can

use the entire bandwidth of the fast bus 70.

In the preferred embodiment, even during decoding and encoding the

decoder/encoder 45 does not always use the entire required bandwidth. Since the

I I,’ SGS-THOMSON Microelectronics Inc.
,' 96-8-11
I

_ /A» Page 15
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fast bus 70 has a bandwidth a little less than twice the required bandwidth the

decoder/encoder 45 uses at most 60% of the bandwidth of the fast bus 70.

The required bandwidth is determined based on the size and resolution of the

5 image, and the type of frame (I, P, or B). In the preferred embodiment the

decoder/encoder typically will be using less than 40% of the bandwidth of the fast

bus 70. This frees up the remaining bandwidth to be used by the other devices the

decoder/encoder 45 is sharing the memory 50 with.

10 The decoder/encoder 45 can decode a bitstream formatted according to any _

one or a combination of standards. In the preferred embodiment of the invention

the decoder/encoder 45 is a multi-standard decoder/encoder capable ofdecoding and

encoding sequences formatted to comply to several well accepted standards. This

allows the decoder/encoder 45 to be able to decode a large number of video and/or

15 audio sequences. The choice of which standards the decoder/encoder 45 is capable

of decoding bitstreams formatted to and of encoding sequences to comply to is

based on the desired cost, efficiency, and application of the decoder/encoder 45.

In the preferred embodiment, these standards are capable of both intrapicture

20 compression and interpicture compression. In intrapicture compression the

redundancy within the image is eliminated. In interpicture compression the

redundancy between two images are eliminated and only the difference information

is transferred. This requires the decoder/encoder 45 to have access to the previous

or fixture image that contains information needed to decode or encode the current

25 image. These precious and/or future images need to be stored then used to decode

the current image. This is one of the reasons the decoder/encoder 45 requires

access to the memory, and requires a large bandwidth. The MPEG-1 and MPEG-2

.1 SGS-THOMSON Microelectronics Inc.
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standards allow for decoding based on both previous images and/or fixture images.

Therefore for a decoder/encoder 45 capable of operating in real time to be able to

comply with the MPEG-1 and MPEG-2 standards it should be able to access two

images, a previous and a fL1lZL1I'6 image, fast enough to decode the current image in

the 1/30 of a second between screen refreshes.

An MPEG environment is asymmetrical; there are much fewer encoders than

decoders. The encoders are very difficult and expensive to manufacture and the

decoders are comparatively easy and cheap. This encourages many more decoders

than encoders, with the encoders in centralized locations, and decoders available

such that every end user can have a decoder. Therefore, there are many receivers

but few transmitters.

For video telephony and teleconferencing each end user has to be able to

both receive and transmit. H.261, and H.263 are currently well accepted standards

for Video telephony. An encoder that can encode sequences to comply to the

H.261 and H.263 standards is less complicated, having a lower resolution and lower
_ S'l'a;.nclGLr‘<:lS osss lo 1 )1

frame rate than an encoder that complies to the MPEG-1 or MPEG-” 
-Possibly making the quality of the decoded images somewhat lower than those

from an encoder that complies with the MPEG-1 or MPEG-2 standards. Such an

encoder, since it should be inexpensive and operate in real time, is also less

efficient than an encoder to encode sequences to comply to the MPEG-1 or MPEG-
'T'|n is mes». nS +\-an.+ -Hv-e compression

2 standards.fi factor, which is the ratio between the

source data rate and the encoded bitstream data rate, of such an encoder is lower

for a given image quality than the compression factor of an _MPEG encoder.
‘ complica.-+.ec‘; 3+ «-5

However, because such an encoder is less much cheaper and faster/H

than an encoder capable of complying with the MPEG-1 and/or MPEG-2 standards.

“ if SGS-THOMSON Microelectronics Inc.
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This makes video telephony possible, since both a long delay in encoding the signal

and a cost that is prohibitively expensive for many users is unacceptable in video

telephony.

In the preferred embodiment, the decoderfencoder 45 is capable of decoding

a bitstrearn formatted to comply to the MPEG-1, MPEG-2, H.261, and H.263

standards, and encoding a sequence to produce a bitstream to comply to the H.261,

and H.263 standards. This al ows the decoderfencoder 45 ta-be-ebie to be used for

' ‘Ha-V‘: (lb _ H9. $1-\c,od'|h§hcg m \Y
video telephony.A y t 5 e H.2 1 and H.263 standards butn flu‘

not the MPEG-1 and MPEG-Zfibalances the desire to reduce the cost of .

transmission and storage by encoding to produce the highest compression factor and

the desire to keep cost low enough to be able to mass market the device.

The decoderfencoder 45 is preferably monolithically integrated into the first

device as shown in Figure 3 and Figure 4. In Figure 3 the decoderfencoder 45 is

integrated into a core logic chipset 150. In Figure 4 the decoderfenccder 45 is

integrated into a graphics accelerator 200. Although, the decoderfencoder 45 can

be separate from the first device 42, as shown in Figure 2.

Figure 3 shows a computer where the decoderfencoder 45 and the memory

interface 48 are integrated into a core logic chipset 150. The core logic chipset 150

can be any core logic chipset known in the art. In the embodiment shown in

Figure 3 the core logic chipset 150 is a PCI core logic chipset 150, which contains

a PCI core logic device 158, the processor interface 154, and bus interfaces 156 for

any system busses 170 to which it is coupled. The core logic chipset 150 can also

contain a accelerated graphics port (AGP) 160 if a graphics accelerator 200 is

present in the computer, and an enhanced integrated device electronics (EIDE)

/..
i{ .-I
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interface 186. The core logic chipset 150 is coupled to a processor 152,

peripherals, such as a hard disk drive 164 and a DVD CD-ROM 166, a bus, such

as a PCI bus 170, and a main memory 168.

S In this embodiment, the main memory 168 is the memory 50 to which the

memory interface 48 is coupled to. The main memory 168 is coupled to the

memory interface 48 through a memory bus 167. In current technology the

memory bus 167, which corresponds to the fast bus 70, for coupling a core logic

chipset to a memory, is capable of having a bandwidth of approximately 400

10 Mbytes/s. This bandwidth is at least twice the bandwidth required for an optimized '

decoderfencoder 45, allowing the decoderfencoder 45 to operate in real time.

The core logic chipset 150 can also be coupled to cache memory 162 and a

graphics accelerator 200 if one is present in the computer. The PCI bus 170 is also

15 coupled to the graphics accelerator 200 and to other components, such as a local-

area network (LAN) controller 172. The graphics accelerator 200 is coupled to a

display 182, and a frame bufier 184. The graphics accelerator can also be coupled

to an audio codec 180 for decoding andfor encoding audio signals.

20 Figure 4 shows a computer where the decoderfencoder 45 and the memory

interface 48 are integrated into a graphics accelerator 200. The graphics accelerator

200 can be any graphics accelerator in the art. In the embodiment shown

in Figure 4, the graphics accelerator 200 contains a 2D accelerator 204, a 3D

accelerator 206, a digital to analog converter 202, and bus interfaces 210 for any

25 system busses 170 to which it is coupled. The graphics accelerator 200 can also

contain an audio compressorfdecompressor 208. The graphics accelerator 200 is

coupled to a display 182, and a fiame buffer 184.

(K: SGS—THOMS0I~,l61\-1;!-c11';3elecu'onlcsInr.
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In this embodiment, the frame buffer 184 is the memory 50 to which the

memory interface 48 is coupled. The frame buffer 184 is coupled to the memory

interface 48 through a memory bus 185. In this embodiment, memory bus 185

corresponds to the fast bus 70. In current technology the memory bus 185, for

5 coupling a graphics accelerator to a memory, is capable of having a bandwidth of

up to 400 Mbytes/s. This bandwidth is more that twice the bandwidth required for

an optimized decoder/encoder 45. This allows the decoder/encoder 45 to operate

in real time.

10 The graphics accelerator 200 can also be coupled to an audio codec 180 for '

decoding and/or encoding audio signals. The PCI bus 170 is also coupled to a

chipset 190, and to other components, such as a LAN controller 172. In the present

embodiment the chipset is a PCI chipset, although it can be any conventional

chipset. The chipset 190 is coupled to aprocessor 152, main memory 168, and a

15 PCI bridge 192. The PCI bridge bridges between the PCI bus 170 and the ISA bus

198. The ISA bus 198 is coupled to peripherals, such as a modern 199 and to an.

EIDE interface 186, which is coupled to other peripherals, such as a hard disk drive

164 and a DVD CD-ROM 166. Although, if the peripherals are compatible to the

PCI bus the EIDE interface 186 can be integrated in to the PCI chipset 190 and the

20 peripherals 164, 166 can be coupled directly to the PCI chipset, eliminating the PCI

bridge 192 and the ISA bus 198.

Referring to Figure 2, the operation of the memory interface 48 during a

memory request will now be described. During operation the decoder/encoder 45,

25 the first device 42, and the refresh logic 58, if it is present, request access to the

memory through the arbiter 54. There may also be other devices that request

access to the memory 50 through this arbiter. The arbiter 54 determines which of

SGS-THOMSON Microelectronics Inc.
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the devices gets access to the memory 50. The decoder gets access to the memory

in the first time interval and the first device gets access to the memory in the

second time interval. The DMA engine 52 of the decoderfencoder 45 determines

the priority of the decoderfencoder 45 for access to the memory 50 and of the burst

5 length when the decoderfencoder 45 has access to the memory. The DMA engine

60 of the first device determines its priority for access to the memory 50 and the

burst length when the first device 42 has access to the memory.

The decoderfencoder 45 or one of the other devices generates a request to

10 access the memory 50. The request will be transferred to the arbiter S4. The state .

of the arbiter 54 is determined. The arbiter typically has three states. The first

state is idle, when there is no device accessing the memory and there are no

requests to access the memory. The second state is busy when there is a device
_ +t-‘ere. a.re. ha ha. u..e:§,'t_‘5 _

accessing the memory andJ to access the memory. The tlurd
15 state is queue when there is a device accessing the memory and there is another

request to access the memory.

It is also dete ' ed if two requests are issued simultaneously. This can be
are of cf

5;, performed eithek determining the state of the arbiter. Access to the

20 ' memory is determined according to the following chart.

1/’ H“ '
'=_ SGS-THOMSON Microelectronics Inc.
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Arbiter state Simultaneous

requests

Idle One of the requests gets access to the memory

based on the priority scheme, and the other

request is queued.

Busy Both requests are queued in an order based on

the priority scheme.

A Queue 5 Both requests are queued in an order based on

the priority scheme.

No The device gets access to the memory.
No The request is queued. 4

o
Queue N The requests are queued in an order based on

the priority scheme.

The priority scheme can be any priority scheme that ensures that the

10 decoder/encoder 45 gets access to the memory 50 often enough and for enough of

a burst length to operate properly, yet not starve the other devices sharing the

memory. The priority of the first device, device priority, and the priority of the

decoder/encoder 45, decoder priority, is determined by the priority scheme. This

can be accomplished in several Ways.

15

To operate in real time, the decoder/encoder 45 has to decode an entire image

in time to be able to display it the next time the screen is refreshed, which is

typically every 1/30 of a second. The decoder/encoder 45 should get access to the

”"‘““‘\ SGS-THOMSON Microelectronics Inc.
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memory to store and retrieve parts of this and/or of past and/or future images,

depending on the decoding standard being used, often enough and for long enough

burst lengths to be able to decode the entire image in the 1/30 of a second between

screen refreshes.

There are many ways to this. One way to do this is to make the burst length

of the first device, and any other device like the screen refresh that shares the

memory and memory interface, [hereinafter sharing device] have short burst

lengths, and to make sure that the same device is not the next device to get access

to the memory when other devices have been waiting for a long time. Another way _

is to preempt the sharing device if its burst length exceeds a burst length threshold

and again to make sure that the same device is not the next device to get access to

the memory when other devices have been waiting for a long time. Preferably,

when the preemption is used the sharing device would be preempted when its burst

length exceeds 16 words. A third way is to limit the bandwidth available to the

sharing devices, this way the decoder/encoder 45 always has enough bandwidth to

operate in real time. Preferably the bandwidth of the sharing devices is limited

only when the decoder/encoder 45 is operating. In the preferred embodiment a

memory queue, such as a FIFO, in the decoder/encoder 45 generates an error signal

when it falls below a data threshold. The error is sent to the CPU 152 and the

CPU 152 can either shut down the system, droa $2 or resume the
decoding/encoding process.

There are also many ways to make sure that the same device is not the next

device to get access to the memory when other devices have been waiting for a

long time. This both ensures decoder/encoder 45 gets access to the memory 50

often enough, yet not starve the other devices sharing the memory. One way to do

; SGS—THOMSON Microelectronics Inc.
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this is to disallow back to back requests. Another is to have shifting priority,

where a particular request starts with a lower priority when first made and the

priority increases with the length of time the request is in the queue, eventually

reaching a priority above all of the other requests. In the preferred embodiment,

5 the decoderfencoder 45 has a one clock cycle delay between requests to allow a

sharing device to generate a request between the decoderfencoder requests.

In the preferred embodiment the burst length of the decoder is relatively

short, approximately four to seventeen words. This allows the graphics accelerator

10 more frequent access to the memory to ensure that the display is not disturbed by

the sharing of the memory interface 48 and memory 50 when the decoderfencoder ‘

is in the graphics accelerator 200.

An electronic system 40, shown in Figure 2, containing the first device 42,

15 the memory interface 48 coupled to a memory 50 and to the first device 42, a

decoderiencoder 45 coupled to the memory interface 48, where the decoderiencoder

45 shares the memory interface 48 with the first device 42 provides several

advantages. Referring to Figure 2 and Figure lb simultaneously, the decoder 44,

and encoder 46, according to the preferred embodiment of the invention do not

20 need their own memory interfaces 18, as was needed in the prior art. Eliminating

the memory interface 18 results in reducing the die size. This allows both a

reduction in the price per die of the decoder, or encoder, and an increase in the

volume of the product that can be produced.

25 Additionally, because the decoderfencoder 45 shares the memory interface 48

of the first device it also shares its memory 50. This eliminates the dedicated

memory 22 that was necessary in the prior art for the decoderfencoder to operate

,......\ SGS-THOMSON Microelectronics Inc.‘ 96-S-ll
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l in real time, resulting in significant reduction in the cost of the device. Allowing

the decoder/encoder 45 to share the memory 50 with a first device 42 and to allow

the decoder/encoder 45 to access the memory 50 through a fast bus 70 having a

bandwidth of a least the bandwidth threshold permits the decoder/encoder to

5 operate in real time. This allows the decoder/encoder to operate in real time and

reduces stops between images and dropping frames to a point where both are

practically eliminated. This produces better images, and eliminates any

discontinuities and delays present in the prior art.

10 Furthermore, as the geometry used for devices decreases and the functionality ‘

of device increases the number of pads required in them increases. This at times

requires the die size to be dictated by the number of pads and their configuration,

leaving empty space on the die. This is typically the situation for core logic

chipsets. In current technology, the pad requirements of a core logic chipset require

15 the chipset to be one-third larger than required for the fiinctional components of the

core logic chipset. That means that one-third of the die space is empty.

Incorporating the decoder/encoder 45 into the core logic chipset 150, as shown in

Figure 3 provides the added advantage of effectively utilizing that space, without

adding any extra pins to the core logic chipset 150. It also provides better

20 connections between the decoder/encoder 45 and the core logic chipset 150.

Further background on compression can be found in: International

Organization for Standards, INFORMATION TECHNOLOGY - CODING OF MOVING

PICTURES AND AssOCIATED AUDIO FOR DIGITAL STORAGE MEDIA AT UP TO ABOUT

25 1.5 MBITS/S, Parts 1-6, International Organization for Standards; International

Standards Organization, INFORMATION TECHNOLOGY - GENERIC CODING OF

MOVING PICTURES AND ASSOCIATED AUDIO INFORMATION, Parts 1-4, International

If SGS-THOMSON Microelectronics Inc.
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Organization for Standards; Datasheet "STi3500A" Datasheet of SGS-THOMSON

Microelectronics; STi3 500A - Advanced Information for an MPEG Audio/ MPEG-2

Video Integrated Decoder" (June 1995); Watkinson, John, COMPRESSION IN VIDEO

AND AUDIO, Focal Press, 1995; Minoli, Daniel, VIDEO DIALTONE TECHNOLOGY,

5 McGraw-Hill, Inc., 1995. Further background on computer architecture can be

found in Anderson, Don and Tom Shanley, ISA SYSTEM ARCHITECTURE, 3rd ed.,

John Swindle ed., MindShare Inc., Addison-Wesley Publishing Co., 1995. All of

the above references incorporated herein by reference.

10 While the invention has been specifically described with reference to several ‘

preferred embodiments, it will be understood by those of ordinary skill in the prior

art having reference to the current specification and drawings that various

modifications may be made and various alternatives are possible therein without

departing from the spirit and scope of the invention.

15

For example:

Although the memory is described as the other types of memories

including read-only memories, SRAMS, or FIFOS may be used without departing

20 fiom the scope of the invention.

Any conventional decoder including a decoder complying to the MPEG-1,

MPEG-2, H.261, or H.261 standards, or any combination of them, or any other

conventional standard can be used as the decoder/encoder.

25
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WE CLAIM:

  
  

 

 

 
 

 
 

 
 

 
 

 

1 1. An electronic system coupled to a memory and to a first devi that

2 requires access to the memory, the electronic system comprising:

3 a decoder that requires access to the memory suffi ' nt to maintain

4 real-time operation; and

5 a memory interface coupled to the decoder, r selectively providing

6 access for the first device and the decoder to the me ory.

1 2. The electronic system of claim wherein the memory interface is ‘

2 coupled to the first device.

1 3. The electronic system claim 1, wherein the memory interface is

2 coupled to the memory.

1 4. The electronic of claim 1, wherein the decoder comprises a

2 video decoder.

1 5. The ele ronic system of claim 1, wherein the decoder is capable of

2 decoding a bitstre formatted to comply with the MPEG-2 standard.

1 6. e electronic system of claim 1, wherein the memory interface further

2 comprises 11 arbiter for selectively providing access for the first device and the

3 decoder 0 the memory.

The electronic system of claim 1, further comprising an encoder

2 c upled to the memory interface.

SGS-THOMSON Microelectronics Inc.
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1 8. The electronic system of claim 7, wherein the decoder, the enc -. - : 

 

 
  

2 the memory interface are monolithically integrated into the first de ‘ce.

1 9. The electronic system of claim 7, wherein th encoder is capable of

2

1 The electronic system of claim , wherein the decoder and the memory

2

1 f claim 1, further comprising a fast bus coupled

2

1 lectronic system of claim 11, wherein the fast bus has a

2 bandwidth of  

 
  

 

reater than a threshold bandwidth.

3.

mory bus.

The electronic system of claim 11, wherein the fast bus comprises a

An electronic system coupled to a memory, prising:1 14.

\7
2 e memory;

3 a decoder that requires acc o the memory sufficient to maintain real

time operation;

 

 
  

  
a fast bus upled to the first device and the decoder; and

ctively providing access for the first device and the decoder to the memory.

SGS-THOMSON Microelectronics Inc.
96-S-11

Page 28

Page 36 of’2’8io

Petitioners HTC & LG — Exhibit 1002,



Petitioners HTC & LG - Exhibit 1002, p. 37

 
l

1 The electronic system of claimjAf wherein:
2 the first device is capable of having a variable bandwidth; and

3 the decoder is capable of having a variable bandwidth.

9 I
1 _The electronic system of claim/lr4', wherein the decoder comprises a
2 video decoder.

0g I

1 The electronic system of clainyflf wherein the decoder is capable of
2 decoding a bitstream formatted to comply with the MPEG-2 standard.

9 I
1 The electronic system of claim/14’, further comprising an encoder

2 coupled to the memory interface.

Lo T . .3 .
1 The electronic system of claim)8,’wherein the decoder, the encoder

2 and the memory interface are monolithically integrated into the first device.

1 L The electronic system of claim)6/, wherein the encoder is capable of
2 producing a bitstream that complies with the H.263 standard.

1 Q The electronic system of claim/14, wherein the decoder and the

2 memory interface are monolithically integrated into the first device.

9-

1 The electronic system of claim/14', wherein the first device is a
2 processor chipset.

10 T Q*/
l The electronic system of claim/2%: wherein the processor chipset is
2 coupled to a processor.

/’ ‘i; [W SGS-THOMSON Microelectronics Inc.
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\\ 1
1  

/24’. The electronic system of claim )4,” wherein the first device is a
2 graphics accelerator.

i?’ I

1 ,2/57 The electronic system of claim/lr4,/wherein the decoder is capable of

2 decoding a bitstream formatted to comply with the MPEG-2 standard.

0/\1f9f0¢9~726. The electronic system of clai '
2 band ' 3. er than a threshold bandwidth.

W‘ I

 

l The electronic system of claim}¢(, wherein the fast bus comprises a .
2 memory bus.

1 )8. A computer comprising:
an input device;

3 an output device;

4 a memory;

5 a first device th equires access to the memory;

6 a decoder t requires access to the memory sufficient to maintain real

7 time operation;

8 a memory interface coupled to the memory, to the first device, and to

9 the coder, the memory interface having a means for selectively providing access

10 or the first device and the decoder to the memory.

W . 15 .
l The computer of claim/28”, wherein:
2 the first device is capable of having a variable bandwidth; and

3 the decoder is capable of having a variable bandwidth.

SGS-THOMSON Microelectronics Inc.
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19
1 vgfl. The computer of claim 28', wherein the decoder comprises a video
2 decoder.

11» , . . .
1 The computer of clairrfifi’, wherein the decoder is capable of decoding

2 a bitstream formatted to comply with the MPEG-2 standard.

101 I?
1 The computer of claim)3, wherein the memory interface further

2 comprises an arbiter for selectively providing access for the first device and the

3 decoder to the memory.

9” . L5 . .
1 The computer of clairryf, fiirther comprising an encoder coupled to
2 the memory interface.

a\ 9*“ ~
1 The computer of claim,36/, wherein the decoder, the encoder and the
2 memory interface are monolithically integrated into the first device.

30
99’ . . . .

1 The computer of claim/T3’, wherein the encoder is capable of producing
2 a bitstream that complies with the H.263 standard.

9»? J5
1 The computer of claim/2/8’, wherein the decoder and the memory
2 interface are monolithically integrated into the first device.

9.‘)\ 1.9
1 The computer of claim,.2’8/, wherein the first device is a processor
2 chipset

1 The computer of claim)’/, wherein the processor chipset is coupled to

2 a processor.

=:?""“; SGS-THOMSON Microelectronics Inc.
’ % 96-S-11

-7"'”\} Page 31
2’

Pa§jé’i'3‘§/6f‘280i

Petitioners HTC & LG — Exhibit 1002,



Petitioners HTC & LG - Exhibit 1002, p. 40

94?
1 The computer of claim)8f wherein the first device is a graphics
2 accelerator.

931 L5
1 The computer of claim,2K, wherein the decoder is capable of decoding

2 a bitstream formatted to comply with the MPEG-2 standard.

O/1¢Q)/(7‘)3?41. The computer ' , rt er comprising a fast bus coupled to the
2 .me , o e decoder and to the first device.

  
 

   

1 42. The computer of claim 41, wherein the fast b

2 greater than a threshold bandwidt

an width of ~

45. e ectronic system of claim 41, wherein the fast bus comprises a

me. ry bus.

0“

1

2

1 5,944. In an electronic system having a first device coupled to a me
soggy i erface and a memory coupled to the memory interface, the first ice having

4

5

6

7

8

9

a device priority and capable of generating a request to ess the memory, a

method for selectively providing access to the memo comprising the steps of:

providing a decoder coupled to the mem interface, the decoder capable of

operating in real time, having a decoder ority and capable of generating a request

to access the memory;

providing an arbiter ving an idle, a busy and a queue state;

generating a uest by the decoder to access the memory;

 
10 ng the state of the arbiter;

11 viding the decoder access to the memory responsive to the arbiter being

12

‘ SGS-THOMSON Microelectronics Inc.
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queuing the request responsive to the arbiter being in the busy state‘ and

queuing the request responsive to the 

 

 

e queue state in an

order responsive to the o the decoder request and the priority of any otherl$.l$5ICl|$| ON‘-.3’!-PA-L»)
jaw . 9'0‘ . .
/3.’ The method of claimJ4,‘ further comprising the steps of:

determining the number of requests issued simultaneously;

responsive to munber of requests issued simultaneously being greater than

one:

selectively providing access to the memory responsive to the arbiter

being in the idle state, and the priority of the simultaneously issued requests;

queuing the simultaneously issued requests responsive to the arbiter

being in the busy state in an order responsive to the priority of the simultaneously

issued requests;

queuing the simultaneously issued requests responsive to the arbiter

being in the queue state in an order responsive to the priority of the simultaneouslyI—II—Ib—k
l\Jr—|CD\ODO*--JO‘\UI-IELIJINJI-'

issued requests and the priority of any other queued requests.

9\ 99 _
. The method of claim/95/, wherein the step of determining the number

of requests issued simultaneously is performed prior to the step of determining the

state of the arbiter.

99" 9'0‘
. The method of c1ain;,44,’fiuther comprising the step ofpreempting the

2 first device access to the memory and providing the decoder access to the memory

3 responsive to the first device having a burst length above a burst length threshold.

33 9?‘

._|

[NJ

DJ

1 The method of claim)4: wherein the decoder priority increases
SGS-THOMSON Microelectronics Inc.
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2 responsive to the length of time the request issued by the decoder is queued.

49. In an electronic system having a first device coupled to ry

 OO\]O\U1-I>bJl\J»—I
providing access to the memory at a second time interval to the first device. '

AX SGS-THOMSON Microelectronics Inc." “'3 96-S-11
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Page"42"cfs280" ”

Petitioners HTC & LG — Exhibit 1002,



Petitioners HTC & LG - Exhibit 1002, p. 43

5%/0039 l(
ABSTRACT

An electronic system that contains a first device that requires a memory

interface and video and/or audio decompression and/or compression device that

5 shares a memory interface and memory with the first device while still permitting

the video and/or audio decompression and/or compression device to operate in real

time is disclosed.

SGS-THOMSON Microelectronics Inc.
96-S-11
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Docket No. 96-S-11

DECLARATION FOR PATENT APPLICATION

As a below named inventor, I hereby declare that:

My residence, post office address, and citizenship are as stated below next to my name,

I believe I am the original, first, and sole inventor (if only one name is listed below) or

an original, first, and joint inventor (if plural names are listed below) of the subject matter
which is claimed and for which a patent is sought on the invention entitled

Video andlor Audio Decompression andlor Compression
Device that Shares a Memory Interface

the specification of which is attached hereto.

I hereby state that I have reviewed and understand the contents of the above-identified

specification, including the claims, as amended by any amendment referred to above.

I acknowledge the duty to disclose information which is material to the patentability of
this application in accordance with Title 37, Code of Federal Regulations, Section
1.56(a).

I hereby declare that all statements made herein of my own knowledge are true and that
all statements made on information and belief are believed to be true; and further that
these statements were made with the knowledge that willful false statements and the like
so made are punishable by fine or imprisonment, or both, under Section 1001 of Title

18 of the United States Code and that such willful false statements may jeopardize the
validity of the application or any patent issued thereon.

I hereby appoint Lisa K. Jorgenson. Reg. No.,34,BA5_,and Irena Lager, Reg. No. 39,260 g

2 to prosecute this application and to transact all business in the U.S. Patent andTrademark Office in connection therewith.

Please send all correspondence to:

Lisa K. Jorgensgn

Reg. No. 34,845
SGS-Thomson Microelectronics Inc.3 _

1310 Electronics Drive

, a 75006 ““
(214) 466-7414
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[ —QZ‘) Inventor’s Signature; J
Full Name of First Joint I ntr:

Date of Signature: I : 1 ’-
Residence and Post '

750 Montrose Ave.

Palo Alto, 93' 94303

 

 

Citizenship: United States of America

|nventor’s Signature:

Full Name of Second Joint Inventor: Jefferson Eugene Owen

Date of Signature:
Residence and Post Office Address:

44177 Bowers Court

Freemont, CA 94539

Citizenship: United States of America

W
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Inventor's Signature:

Full Name of First Joint Inventor: Raul Zegers Diaz
Date of Signature:
Residence and Post Office Address:

750 Montrose Ave.

Palo Alto, CA 94303

Citizenship: United States of Amera

Q~0© Inventor's Signature:

Full Name of Second . I : gene OwenDate of Signature: 4’ A1’ A p. ‘A 9 ~_“
Residence and Post Office A - ress:

44177 Bowers Court

Freemont, CA 94539

 

 

Citizenship: United States of America
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IN THE UNITED ELTATES PATENT AND TRADEMARK OFFICE ‘g

N isExaminer: NOT ‘E-'7»i":':"'-"L .= 'c;'i..'.’-
9.52: ids; . . --

. all 9% Art Unit: £5/96 ii-""‘~"*"‘ U J “W1
 Filed: August 23, 1996 Docket No: 96-8-11

For: Video andfor Audio Decompression andlor Compression Device that Shares a
Memory Interface

N D L TATEMENT ER R

Honorable Assistant Commissioner Q 3
for Patents 3 Se.’ b

Washington, D.C. 20231 ‘T: 5
S. _ 3 3 (‘Fl11'. C, :3

Applicants request that the information listed on the attached Form PTO-1449 be
considered by the Office during the pendency of the above entitled application, pursuant to
37 C.F.R. 1.97.

Please charge any fees necessary for prosecution of the present application to deposit
account no. 19—13S3. If any extension of time is required, such extension is hereby requested.

Please charge any additional required fee for extension of time to Applicant's Deposit Account
No. 19-1353.

 

 CERTIFICATE OF MAILING (3? CFR 1.8a)

I hereby certify that this paper (along with any paper referred to as being attached or
enclosed) is being deposited with the United States Postal Service on the date shown
below with sufficient postage as first class mail in an envelo addressed to the: Assistant

Commissioner for Patents, Washington, D.C. ‘20231, on C 53 [ , 1996.

Signature l I I
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In accordance with 37 C.F.R. 1.97(h), the filing of this Information Disclosure Statement

shall not constitute an admission that any information cited therein is, or is considered to be,

material to patentability as defined in 37 C.F.R. 1.56(b). In the interest of full and complete
disclosure to the Office, some or all of the art cited herein may not be considered by Applicant(s)
or the Undersigned to be material under the new standards of materiality defined in 37 C.F.R

1.56(b), enacted March 16, 1992, but may be material under the old standard of materiality
defined in 37 C.F.R. 1.56(a), last amended on November 28, 1988, or may merely be technical

background which may be of interest to the Examiner. In accordance with 37 C.F.R. 1.97(g),
the filing of this Information Disclosure Statement shall not be construed to mean that a search
has been made.

This Information Disclosure Statement is being filed under 37 C.F.R. § 197(b) within

three months of the filing date of the application, or before the mailing date of a first office
action on the merits. No fee or certification is required.

Respectfully submitted,

#-'LL;—-.4/  ___
Irena Lager

Registry No. 39,260
SGS—THOMSON Microelectronics, Inc.
1310 Electronics Drive

Carrollton, Texas 75006

(972) 466-7511

Attorney for Applicants
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I 7’ H’ W ’ “Var.

  Jun‘
THE UNITED STATES PATENT AND TRADEMARK OFFICE $5‘

‘%
. . ~\

In e the Application of: \3
Raul Diaz et al. Examiner:

Serial No.: 08/702,911 Art Unit:

Filed: August 23, 1996 Docket No: 96-S-11

For: Video and/or Audio Decompression and/or Compression Device that Shares a

Memory Interface

INFORMATION DISCLOSURE STATEMENT UNDER C.F.R. 1.91 ‘ I it A

Honorable Assistant Commissioner
for Patents

Washington, D.C. 20231   Sir:

V i’ / ..
Applicants request that the information listed~fonJ\.the{Ta,t;tacheE'l.i-aiiorm PTO—1449 be

considered by the Office during the pendency of the ab‘g:ye‘,entiIii'éd application, pursuant to
37 C.F.R. 1.97. 37’f§§  

Please charge any fees necessary for prosecution of the present application to deposit
account no. 19-1353. If any extension of time is required, such extension is hereby requested.

Please charge any additional required fee for extension of time to Applicant's Deposit Account
No. 191353.

CERTIFICATE OF MAILING (37 CFR 1.8a)

I hereby certify that this paper (along with any paper referred to as being attached or

enclosed) is being deposited with the United States Postal Service on the date shown

below with sufficient postage as first class mail in an envelope addresfed to the: Assistanta . . 0 VIner for a ents, shington, D.C. 20231, on , 1996. 
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In accordance with 37 C.F.R. 1.9‘l'(h), the filing of this Information Disclosure Statement

shall not constitute an admission that any information cited therein is, or is considered to be,

material to patentability as defined in 37 C.F.R. 1.56(b). In the interest of full and complete
disclosure to the Office. some or all of the art cited herein may not be considered by Applicant(s)
or the Undersigned to be material under the new standards of materiality defined in 37 C.F.R

1.S6(b), enacted March 16, 1992, but may be material under the old standard of materiality
defined in 37 C.F.R. 1.56(a), last amended on November 28, 1988, or may merely be technical
background which may be of interest to the Examiner. In accordance with 3‘? C.F.R. 1.97(g),
the filing of this Information Disclosure Statement shall not be construed to mean that asearch
has been made.

This Information Disclosure Statement is being filed under 37 C.F.R. § l.9T(b)'within
threemonths of the filing date of the application, or before the mailing date of a first office
action on the merits. No fee or certification is required.

Respectfully submitted,

ImnaLager—T;:
Registry No. 39,260
SGS-THOMSON Microelectronics, Inc.
1310 Electronics Drive

Carrollton, Texas 75006

(972) 466-7511

Attorney for Applicants
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Mill? 1 £1 W97
IN‘ THE UNITED STATES PATENT AND TRADEMARK OFFICE  

aul Z. Diaz et al. . A fig, 9 Docket No.: 96-S-011
 Serial No.: 08/702,911 534 Examiner:

Filed: August 23, 1996 /L‘ Artuniueei-2—7$l 5‘

For: Video and/or audio decompression and/or compression device that shares a memory
interface

Assistant Commissioner for Patents

Washington, D.C. 20231

Sir:

PETITION TO SECURE FILING DATE AS OF

MAILING DATE VIA EXPRESS MAIL

Applicant petitions that this application be accorded the filing date on which the papers

were sent "Express Mail Post Office to Addressee" mailing label no. EG947362259US on August

23, 1996.

CERTIFICATE OF MAILING (37 CFR 1.8a)

I hereby certify that this paper (along with any paper referred to as being attached or
enclosed) is being deposited with the United States Postal Service on the date shown

below with sufficient tage as first class mail in an envel pe‘ dressed to the: Assistant
I‘ Washington, D.C. 20231, on '" A , 1997.  

96—S-01 1 -1-
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SUBMISSIONS

Submitted herewith is:

1. A copy of the executed Express Mail certificate with mailing label number

EG947362259US.

2. A copy of the Express Mail Receipt No. EG947362259US with a "date in" of

August 24, 1996 as entered by the U.S. Postal Service.

3. Declaration of Kimberley K. Larson.

4. A copy of Collection Management System, Collection Point Inventory by Address

(CPIA) for the U.S. Post Office, Dallas District.

Applicant respectfully requests that the above-referenced application be accorded a filing

date of August 23, 1996 as shown by the attached declaration of Kimberley K. Larson and the

attached CPIA from the U.S. Post Office. Applicant had a reasonable basis to believe that the

correspondence placed in the Express Mail envelope and deposited in a U.S. Postal Service Mail

box on August 23, 1996 would be picked up that same day and, therefore, the Express Mail label

would have a "date in" of August 23, 1996. Therefore, Applicants request that the application

be accorded a filing date of August 23, 1996 as specified in 37 C.F.R. §l.l0(c) in effect on

August 23, 1996.

PETITION FEE

The petition fee (37 CFR l.17(h)) is hereby authorized to be charged to Deposit Account

No. 19-1353 of SGS-THOMSON Microelectronics, Inc.

96-S-011 -2-
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REQUEST FOR REFUND OF PETITION FEE

Because no defect exists in applicants‘ previous submission, a refund of the petition fee

is respectfully requested.

Respectfully submitted,

%M/m/ 
Irena Lager
Reg. No. 39,260
SGS-THOMSON Microelectronics, Inc.
Mail Station 2346

1310 Electronics Dr.

Carrollton, Texas 75006

(972) 466-7511

Attorney for Applicant

96-S-011 -3-
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

 
In lie Application of:
Raul Z. Diaz et al. Docket No.: 96-S-011

Serial No.: 08/702,911 Examiner:

Filed: August 23, 1996 Art Unit: 2612

For: Video and/or audio decompression and/or compression device that shares a memory
interface

Assistant Commissioner for Patents

Washington, D.C. 20231

Sir:

DECLARATION OF KIMBERLEY K. LARSON

I, KIMBERLEY K. LARSON, do hereby take oath and swear as follows:

(1) I am employed as a patent secretary in the Patent Department of SGS-THOMSON

Microelectronics, Inc.

(2) As part of my duties, I am responsible for the preparation of certain documents for

transmittal to the Patent and Trademark Office, including ensuring that proper documents

are present to be transmitted, organizing the documents to be transmitted and placing

these documents in envelopes for transmittal.

(3) On August 23, 1996, I prepared an Express Mail mailing label bearing mailing label

number EG947362259US addressed to the Assistant Commissioner for Patents,

Washington, D.C. 20231. I also prepared and signed a Certificate of Mailing by Express

Mail dated August 23, 1996 with express mail mailing label number EG947362259US,

a copy of which is attached hereto.

96-S-011 _-l-
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(4"~_) Pursuant to the requirements of 37 CFR 1.10, I placed the correspondence in an Express

Mail envelope and deposited the Express Mail envelope in a U.S. Express Mail mailbox

on Friday, August 23, 1996 around 4:45 p.m. This was prior to the last designated pick-

up time of 5:00 p.m for this U.S. Express Mail mailbox. Therefore, the certificate of

Express Mailing and the application was deposited with the US. Postal Service “Express

Mail Post Office to Addressee" service under 37 CFR 1.10 on August 23, 1996 addressed

to the Assistant Commissioner for Patents, Box Patent Applications, Washington, D.C.

20231. Attached is a copy of the collection times sent via facsimile from Vincent Lewis

of the Consumer Affairs/Claims Division of the U.S. Postal Service. This facsimile

shows the last collection time of 5:00 p.m. for the post office on 13904 Josey Lane where

the Express Mail package was deposited.

(5) I am unaware as to the circumstances that caused our express mail package not be picked

up and processed by the U.S. Postal Service until the next day, August 24, 1996. The

above-referenced application was accorded a filing date of August 26, 1996, instead of

August 23, 1996. A copy of the return postcard bearing a cancelled date of August 24,

1996, and an actual receipt date of August 26, 1996 is enclosed, along with a copy of the

Express Mail Receipt No. EG947362259US with a postmark date of August 24, 1996.

96-S-01 1 -2-
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I declare further that all statements made herein of my own knowledge are true; that all

statements made herein on information and belief are believed to be true; and further that these

statements were made with the knowledge that willful false statements and the like are punishable

by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States Code and

that such wilful false statements may jeopardize the validity of this application and any

registration resulting therefrom.

Signed at Collton, Texas this{:2Li d of éft/%§£ , 1997.
N. , &~ ! V’

 
STATE OF TEXAS

COUNTY OF DALLAS

- ebb

Subscribed and sworn to before me this day of , 1997
Notary Pu%ic i

MARY L. HINEH
Notary Publlc. state of Text!

~' ' My Commission Expires 02l22III 

96-S-O1 1 -3-
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    FAX Transmlaalon PATENT DEPARTMENT

From: IRENA UKGER

To: OFFICE OF PETITIONS Time: 10:40 AM

Company: USPTO FAX #: 703-303-6918

# pages sent including this page: 13

  
  

  

Date: O7I'O3!97

 

 
  

  
  
  

  
  

  

  

  

 

Message:

RE: SERIAL NO; 08:’/02.911
DOCKET NO.: 96-S-‘I1

 Following is a Status Report. and all document: referenced in the Status

Report, for the above-referenced case.

 THE INFORMATION CONTAINED IN THIS TRANSMISSION IS
PRNILEGED AND CONFIDENTIAL. IT IS INTENDED ONLY FOR THE
USE OF THE INDIVIDUALOR ENTITY NAMED ABOVE. IF THE

READER OF THIS MESSAGE IS NOT THE INTENDED RECIPIENT,
YOU ARE HEREBY NOTIFIED THAT ANY DISSEMINATION.
DISTRIBUTION OR COPY OF THIS COMMUNICATION IS STRICTLY
PROHIBITED. IF YOU HAVE RECEIVED THIS COMMUNICATION IN

ERROR. PLEASE NOTIFY US -IMMEDIATELY BY TELEPHONE AND
RETURN THE ORIGINAL IIIIESSAE TO US AT THE BELOW
ADDRESS VIA THE U.S. POSTAL SERVICE. THANK YOU.

VOICE: 972-466-7511 FAX: 972-468-70:4?-I

MS 2340 — 1310 ELECTRONICS DRIVE- CARROLLTON. TX 75008

Pagg 75 of 280
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In Re Application of:

Raul Diaz et 31. Art Unit: 2612

Serial No.: 081502.91}. Docket No.: 96-S-11

Filed: Aug1.tsr23, 1996

FOR: Video andfor Audio Decompression andlor Compression Device That Shares a

Memory Interface

flémfli

Hon. Assistant Commissioner
for Patents

Washington. D.C. 20231

Sir:

Please provide us with a Slants Report on the above-referenced matter. A copy of the

"Petition to Secure Filing Date as of Mail Date Via Express Mail" mailed February 24, 1997

along with a copy of the stamped return postcard indicating a receipt date of February 26.

1997 is enclosed. Please charge any fees necessary for prosecution of the present application

to deposit account no. 19-1353.

Respectfully submitted:

'91!’
try  
ms.111':§r9,26o .
Attomeyforhppiicant '

4°SGS-THOMSON Microelectronics, Inc. '
1310 Electronics mivcms 2345

Carroliton. TX 75006
972-466-7511

CERTIFICATE o1= MAILING

31 cm 1.8(a)
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Received in the U.S.P.T.O.:
Re: Raul Diaz et 21.

Serial No.: 08/702,911

Docket No.: 96-S-11 .
1. Petition to Secure Filing Date as of Mailing Date

Via Express Mail

2. Declaration of Kimberley K. Larson
3. "Express Mail Certificate
4. Express Mail Receipt
Mailed: February 24, 1997
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0 ‘l
Qdpsolffi

IN THE UNITED STATES PA'I'EN'1' AND TRADEMARK OFFICE

In Re Application of:
Raul Z. Diaz et al. Docket No.:‘96-S-011

Serial No.: 08f702,911 ' Examiner:

Filed: August 23. 1995 - Art Unit: 2512

For: Video and/or audio decompression andlor cornpression device that shares a memory
interface

Assistant Commissioner for Patents
Washington, D.C. 20231

Sir:

. " fag)
Applicant petition: that this application be accorded the filing date on which the pa

were sent "Express Mail Post Office to Addresses" mailing label no. EG947362239US on August

23. 1996.

CERTIFICATE OF MAILING (37 CFR 1.8a)

I hereby certify that this paper (along with any paper referred to as being atlached or
enclosed) is being deposited with the United States Postal Senrice on the date shown

below w'th sufficient e as first class mail in an envglfie Essed to the: Assistantnet for P ts, Washington, D.C. 20231, on "n J 

95-s-on -. -1- __

Paga of 'lU33'| NOEHOHJ.-595 lwlH€€:BT 2.6. ‘EB "ME :
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SUBMISSIONS

Submitted herewith is:

1. A copy of the executed Express Mail certificate with mailing label number

EG947362259US. -

2. A copy of the Express 1{rai1- Receipt No. EG94736-2259US with a "date in" of

August 24, 1996 as entered by the U.S. Postal Service.

3. Declaration of Kimberley K. Larson.

4. A copy of Collection Management System, Collection Point Inventory by Address

(CPIA) for the us. Post Oifice, Dallas District.

Applicant respectfully requests that the above-referenced application be accorded a filing

date of August 23,1996 as shown by the attached declaration of Kimberley K. Larson and the

attached CPIA from the U.S. Post Ofiice. Applicant had a reasonable basis to believe that the

correspondence placed in the Express Mail envelope and deposited in a U.S. Postal Service Mail

box on August 23, 1996 would be picked up that same day and. therefore, the Express Mail label

would have a "date in" of August 23, 1996. Therefore, Applicants request that the application

be accorded a filing date of August 23, 1996 as specified in 37 C.F.R. §l.l0(c) in effect on

August23,1996. _ - " '

PEIITIONFEE

The petition fee (37 CPR i.l7('h)) is hereby authorized to be charged to Deposit Account

No. 19.1353 of SGS-THOMSON Microelectronics. Inc. §

95.s.o11 v. -2-
Page 79 of 280 $331. mgdomfias weam £6‘ Ea Tu. -
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REQUEST FOR REFUND OF PETITION FEE

Because no defect exists in applicgnts' previous submission, a refund of the petition fee

is respectfully requested.

Respectfully submitted,

Abax
Irena LagerZ(£”fi
Reg. No. 39,260

SGS-THOMSON Microelectronics, Inc.
Mail Station 2346
1310 Electronics Dr.

Carrollton, Texas 75006

(972) 466-7511

Attorney for Applicant

96-S-011 C ‘-3- . ;
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In Re Application of:
Raul Z. Diaz et al. Docket No.: 96-S-011

Serial No.: 08f'!D2,9ll Examiner:

Filed: August 23, 1996 . ' Art Unit: 2612

For: Video andfor audio decompression andior compression device that shares a memory
interface

Assistant Commissioner for Patents 6?’,
Washington, D.C. 20231

Sir: ' 6>Q‘.9’l3~
' ON . dug? 0

1 '29“

I, KIMBERLEY K. LARSON, do hereby take oath and swear as follows:

 

(1) I am employed as a patent secretary in the Patent Department of SGS-THOMSON

_ Microelectronics, Inc.

(2) As part of my duties,'I am responsible for the preparation of certain documents for

transmittal to the Patent and Trademark Office. including ensuring that proper documents

are present to be transrnitted, organizing the documents to be transmitted and placing

_these documents in envelopes for transmittal.

(3') On August 23, 1996. I prepared an Express Mail mailing label bearing mailing label

number EG947362259US addressed to the Assistant Commissioner for Patents,

Washington, p.C. 2023]. I also prepared and signed a Certificate of Mailing by Express

Mail dated August 23, 1996 with express mail mailing label number EG9473622$9US,

a copy of which is attached hereto.

96-S-011 2. -1-
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(4) Pursuant to the requirements of 37 CPR 1.10, I placed the correspondence in an Express

Mail envelope and deposited the Express Mail envelope in a U.S. Express Mail mailbox

on Friday, August 23, 1996 a'roundl4:4S pm. This was prior to the last designated pick-

up time of 5:00 pm for this U.S. Express Mail mailbox. Therefore, the certificate of

Express Mailing and the application was deposited with the U.S. Postal Service "Express

Mail Post Ofifice to Addressec" service under 37 CFR 1.10 on August 23, 1996 addressed

to the Assistant Commissioner for Patents, Box Patent Applications. Washington, D.C.

20231. Attached is a copy of the collection times sent via facsimile from Vincent Lewis

‘of the Consumer Affairs/Claims Division of the U.S. Postal Service. This facsimile

shows the last collection tithe of 5:00 pm. for the post office on 13904 Josey Lane where

the Express package was deposited.

(3) I am unaware as to the circumstances that caused our express mail package not be picked

up and processed by the US. Postal Service until the next day, August 24, 1996. The

' above-referenced application was accorded a filing date of August 26, 1996, instead of

August 23. 1996. A copy of the return postcard bearing is cancelled date of August 24,

1996! and an actual receipt date of August 26, 1996 is enclosed, along with a copy of the

Express Mail Receipt N6. E094-?362259US with a postmark date of August 24. 1996.

96-S-01l ‘ . -2-
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I declare further that all statements made herein of my own knowledge are true; that all

statements made herein on information and belief are believed to be true; and fttrther that these

statements were made with the knowledge that willful false statements andthe like are punishable

by fine or imprisonment. or both, under Section 1001 of Title 18 of the United States Code and

that such wilful false statements jeopardlee the validity of this application and any

registration resulting therefrom.

 
STATE OF TEXAS

COUNTY OF DALLAS

Subscribed ?and sworn to before me this gsfaiiay of 1997
Notary Page'c I

' : llelary Fuels. able ofiult
" My cemlntan Inlru Willi!HAM’ 1.. I-"NEH

96-S-011 1 -3-
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Received in the U.S.P.T.O.:

Re: Raul Diaz anti Jeff Owen
Docket No.: 96-S-11

For: Video andIor- ' 

 
  v, a%?? cli

. - ~'*---‘

. Declaration an '-~- of Attorney . . -
. Transmittal Letter + 1 copy ‘':1 42

2
3
4

5. Certificate of Mailing 2 i
6
7

 
. Assignment and Assignment Recordal Form ,
'l Check in the amount of $1,396.00 5+‘.

Mailed: August 23, 1996 -'_j__
 ——g_‘. \—.  

i
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Docket No. 98-54111

-In Re Application of:

Raul 2. Diet and Jefferson E. Owen

For: Video andfor Audio Deeornpreeelon endlor compression Device that shares '
a Memory Interface

RFA F

"EXPRESS MAiL" NO. EG947362259US -

' ' E5'3li?35
Date of Deposit: August 23, 1996 E35HUS

I hereby oertify that this paper or fee is being deposited with the United States
-Postai Service "Express Mail Post Office to Addreesee" service under 37 CPR 1.10 on
thedate Indicated above and is addressed to the Assistant Commissioner for Patents.

Box Patent Application. Washington. D.C. 20231. -i
 

 
Signature of person mailing paper or fee

-iusm N09-i0HJ.—SE)S we" " 59 W
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UNfiED§IA.uSDEPARTMENTOFCOMMERCE
Patent g1g,g_tTrademark Office
ASSISTANT‘ SECRETARY AND COMMISSIONER OF
PATENTSANDTRADEMARKS

Washington. D.C. 20231 5/

s9,0‘*3,,-S9 

Lisa K. Jorgenson

SGS Thomson Microelectronics Inc.1310 Electronics Drive

NS‘? W39?
Carrollton, TX 75006

OFFlOEOI- !-‘l:._!IliUNi“
A!CPATEPiT’3

In re Application of :
Raul Z. Diaz et al. : DECISION DISMISSING

Application No. 08/702,911 : PETITION
Filed: August 26, 1996 -

Attorney Docket No. 96-811

This is a decision on the petition filed February 26, 1997,
requesting that the above—identified application be accorded a

filing date of August 23, 1996,.rather than the presently

accorded filing date of August 26, 1996.

Petitioners request the earlier filing date on the basis that the

application was purportedly deposited in Express Mail service on
August 23, 1996, pursuant to the requirements of 37 CFR 1.10.

Petitioners acknowledge that the date of deposit in Express Mail

shown on petitioners’ Express Mail receipt is August 24, 1996, a

Saturday, but argue that the application was actually deposited

in an Express Mail drop box on August 23, 1996, before the last

scheduled pick up for the day.

Paragraph (c) of 37 CFR 1.10 stated on August 23, 1996, that:

"the ..Office will accept the certificate of mailing by
‘Express Mail’ and accord the paper or fee the certificate

date under 35 U.S.C. 21(a)... without further proof of the

date on which the mailing by 'Express Mail‘ occurred unless

a question is present regarding the date of mailing."

Page 88 of 280
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Application No. 08/702,911 Page 2

However, on May 16, 1995, the Commissioner waived the requirement

for a certificate of mailing under 37 CFR 1.10. See 1174 Off.
Gaz. Pat. Office 92. The Commissioner noted that the certificate

of mailing under 37 CFR 1.10 is redundant in view of the fact
that the date of deposit in Express Mail is entered as the "Date-

In" on the Express Mail label by the U.S. Postal Service (USPS).
Thus, the PTO considers the date "the paper or fee is shown to

have been deposited as Express Mail" to be the "Date-In" on the

Express Mail label.

Placing the "Date-In" on the Express Mail label or receipt by the‘
postal clerk establishes that the package was actually received
by the USPS. That is the date that verifies that the package was
actually mailed. Accordingly, the application was accorded a filing

date of August 26, 1996, the next business following the date of
deposit in Express Mail service.

Petitioners allege that the date of deposit in Express Mail shown

by petitioners’ Express Mail receipt is a USPS error. In support,
the petition is accompanied by a declaration of Kimberley K. Larson
stating her recollection that the Express Mail package she

deposited six (6) months earlier was deposited in an Express Mail

drop box at about 4:45 p.m. and that the last pickup for the day at
that particular drop box was 5:00 p.m.

Thelarguments and evidence presented have been considered, but are

not persuasive. Petitioners’ Express Mail receipt is considered to
be more probative of the correct date of deposit than the

declaration presented with the petition, because the Express Mail
receipt was completed by the USPS contemporaneously with the
processing of the Express Mail package by the USPS while the Larson
declaration was made six_l5L_mQnLhs_afLsx_Lhe_daLe_of_ma;lins.

Postal employees are presumed to discharge their duties in a proper
manner. QharlsQn_R2alL¥_£Q1_x1_Hn1Lsd_sLates, 690 F.2d 434, 442
(Ct. C1. 1967). Therefore, in view of the August 24, 1996 “date-in"

shown on the Express Mail,receipt it is concluded that the Express
Mail package in question must have been deposited either after the
last scheduled pickup for the day on August 23, 1996, or on

Saturday, August 24, 1996. It is petitioners’ burden to establish
to the satisfaction of the Commissioner that the August 24, 1996

"Date-In" on Express Mail label No. EG947362259US is the result of

Page 89 of 280
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Application No. 08/702,911 Page 3

an error on the part of an employee of the USPS. However, no

statement from the USPS has been presented verifying that any error
was made by the USPS in the processing of petitioners‘ Express Mail

package. Petitioners were made aware of the date of deposit in
Express Mail acknowledged by the USPS upon return of petitioners’
Express Mail receipt to counsel's office. It is not understood why
petitioners did not obtain a statement in writing from the USPS
acknowledging an error in the processing of petitioners’ Express
Mail package immediately after receiving the Express Mail receipt.
It is also unfortunate that petitioners chose to deposit a paper as
important as a patent application in Express Mail without
immediately obtaining an Express Mail receipt showing the desired

date of deposit. Since the date of mailing is established hx_;he ‘
rule as the date shown by the Express Mail receipt and petitioners’
receipt shows a date of mailing of August 24, 1996, the application
was correctly accorded a filing date of August 26, 1996.

The petition is dismissed.

Any request for reconsideration should be filed within Two MONTHS

of the date of this decision in order to be considered timely. See
* 37 CFR 1.181{f). This time period may not be extended pursuant to

3? CFR 1.136{a} or (b}.

Further correspondence with respect to this matter should be
addressed as follows:

By mail: Assistant Commissioner for Patents
Box DAC

Washington, D.C. 20231

By FAX: (703) 308-6916

Attn: Special Program Law Office

By hand; one Crystal Park, Suite 520
2011 Crystal Drive

Ar1ington,'VA

The application is being returned to Examining Group 2400 for
examination in_dne_conrsa with the presently accorded filing date
of August 26, 1996.

Page 90 of 280
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Application No. 08/702,911 Page 4

Telephone inquiries specific to this matter should be directed
to the undersigned at (?03) 305-9282.

 \_ J/fit- 0‘J_|_,,4-/V

ohn F. Gonzal-

Senior Legal Advisor
Special Program Law Office
Office of the Deputy Assistant Commissioer

for Patent Policy and Projects

JFG

Pagé'9'1"'6f'280
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l.|N|'|'EI| BTIII. .1 DEPri|lI'|'MEH'I' OF GOMMERGEDecent: and Trademark Office
ACid'I"f: U]iflhiiBHEli\3CFPATH\i'i'SA-ND

Washington. on 20231 N

 

no/'7or:.-911 B8/2:5/9E. nmz R' ':'fEI'u‘3‘*11

EKKM"%
E—':i"i1/ .

LISA rs JDRBENSDN H 0903 - .
sac-as Trromsnm MICRIZIELEEZTREINICS ms: RmIR*"Z"“
1313 E|_};|::']'R;_‘_]NI|:S DRIVE  

CFiFl‘FtEJi..LTI'_‘IN TX 75:305. 2434 '
MTHINLED: Us-/o*2x'9'7

This is acornrnunloeion from iheexarnlnerin charge otyourappiIoarion..
OOMMISSIONER OF PATENTS AND TRADEMARKS

OFFICE ACTION SUMMARY

Ci Responsive to communlcalior1(e) filed on '

D This action is FINAL

 

Ci Since this application is in condition for allowance sncept for formal matters. prosecution as to the merits is closed in
accordance with the practice under Ex parte Qusyie. 1985 I10. 11: 453 0.6. 213. -

 A shortened statutory period for response to this action is set to expire month(s). or thirty days.
whichever is longer. irorn the mailing date of this communication. Failure to reap ‘cl within the period for response will cause
the application to become abandoned. (35 U.S.C. § 133). Extensions of time rn y be obtained under the provisions oi 37 CFR
1.1as{a).

_ Disposition at Claims _ _ .i%’fiaIm{s} [stare pending in the application. .
Of the above. clalrn(s) . isiare withdrawn from consideration.

It Ciaimlsi - Israre allowed. '

Stfialmrsr ...«..... mt.
II Clalmisi _:______e_isiare obiected to.

:iCh|m are subject to restriction or election requirement.

Application Papers _

:| See the attached Notice oi Drail:sperson's Patent Drawing Review. PTO-948.

II The draw|ng(s) flied on _________i_____:__,__ isfere obiected to by the Examiner.

:| The proposed drawing correction. filed on ____is D approved Ci disapproved.

Ci The specification is objected to by the Examiner.

:| The oath or declaration is objected to by the Examiner.

Priority undorss u.s.c. 5 119

CI Acknowledgement is made of a claim iorroreign priority under 35 u.s.c. § 119(a)-id).

D All C] Some‘ D None oi the CERTIFIED copies of the priority documents have been

[I received.

. Ci received in Application No. {Series Codefseriai Number} .
CI received In this national stage application irorn the lntemationai Bureau {PCT Rule 17.2(a)).

‘Certified copies not received:

[I Acknowledgement is made 01 a claim for domestic priority under 35 U.S.C. § 1i9{e).

Attacnrne 3

of Reference Cited. PTO-B92 _

Information Disclosure Stai.ernent(a}, PTO-1-$49. Paper Note]. 4? /3
Ci interview Summary. PTO-413

Ci Notice of Drattspersoms Patent Drawing Review. PTO-943

[3 Notice oi lntorrnai Patent Application. PTO-152

-- SEE OFHCE ACTION ON THE FQLLOWING PAGES —
P'l'Ol.-32![Rev.1I'H§§) s u 5 over I998-409-?90"""
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Serial Number: O8/702,911 Page 2

Art Unit: 2414

1, This Application has been examined.

2. This application has been filed with informal drawings which are acceptable for

examination purposes only, Formal drawings will be required when the application is allowed.

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the

basis for the rejections under this section made in this Office action:

A person shall be entitled to a patent unless --

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or
on sale in this country, more than one year prior to the date of application for patent in the United States.

4. Claims 1-49 are rejected under 35 AU.S.C. 102(B) as being clearly anticipated by Lin et al..

The publication ofLin discloses in Figure one a MPEG II decoder which employs memory

interface which uses bus arbitration to allocate resources between the decoder and another device.

The arbitration scheme, see figure 3, allocates access to the memory on a priority level. The basic

requirement of having the interface and the decoder be monolithic is presumed fi'om figures one

since both component are found in the rectangle box, and the introduction which discloses uses in

“ TV set-top boxes, PC add-on and entertainment machines.”

5. The following is a quotation of 35 U.S.C. 103 (a) which forms the basis for all obviousness

rejections set forth in this Office action:

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are
such that the subject matter as a whole would have been obvious at the time the invention was made to a person
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by themanner in which the invention was made.
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Serial Number: 08/702,911 Page 3

Art Unit: 2414

This application currently names joint inventors. In considering patentability of the claims

under 35 U.S.C. 103 (a), the examiner presumes that the subject matter of the various claims was

commonly owned at the time any inventions covered therein were made absent any evidence to

the contrary. Applicant is advised of the obligation under 37 CFR 1.56 to point out the inventor

and invention dates of each claim that was not commonly owned at the time a later invention was

made in order for the examiner to consider the applicability of 35 U.S.C. 103© and potential 35

U.S.C. l02(f) or (g) prior art under 35 U.S.C. 103 (a).

6. Claims 1-49 are rejected under 35 U.S.C. 103 (a) as being unpatentable over Retter et a1. (

US Patent 5,557,538) in view ofHamey (US Patent 5,522,080).

Retter discloses the prior art devices employed in the compression and decompression of

video and audio data. Retter diploses most of the requirements of the claimed invention with the

exception of having a memory interface employing an arbitration routine. Though not

expressly reciting an arbitration routine the patent does concern itself with managing “ an internal

bidirectional bus on which all data transfers between the external DRAM buffer and all the

internal units.” It would stand to reason that Retter must determine who has priority of

the DRAM or must settle contentions if one arises when clients are accessing the same resource

simultaneously. The Patent to Hamey discloses a an arbitration scheme in the same

environment as the patent to Retter:

Additionally, it is permitted to impose no relative local priority

within Group III if all three types of request are equally likely and
equally important. In this alternate embodiment of method x the transfers

Page 94 of 280

Petitioners HTC & LG — Exhibit 1002



Petitioners HTC & LG - Exhibit 1002, p. 95

Serial Number: 08/702,911 Page 4

Art Unit: 2414

of Group III are processed on a first come, first served basis. There is
by, definition arbitration between transfers involving the system bus
because system 300 contains two hi-directional burst buffers which allow

up to sixteen word transfers to be captured. It also contains a set of
dual scaler buffers, which are used to capture scaler accesses. These

buffers allow scaler and burst request to be performed even if the bus
resource is unavailable.

With respect to Group III local arbitration , the band width

requirements are highly dependent upon system configuration.
The functions performed by block transfer controller 368 during block
data transfers of data between global memory 366 and local memories

362a-n include arbitration of transfer requests of competing global
memory 366 and execution units 360a-n, address generation and control for

two-dimensional block transfers between global memory 366 and local
memories 362a-n, control for scalar, first-in first-out, and statistical

decoder transfers between local memories 362a-n and global memory 366 and

address generation and control for block instruction load following cache
miss.

A number of different types of transfers requiring input/output access

arbitration by block transfer controller 3 68 may take place between
global memory 366 and local memories 362a-n. These include fetching

instructions from global memory 366. Image processor system 300

initializes the process by downloading instructions from system memory
364 to global memory 366. On power up of image processor 300 the

instructions are loaded from system memory 364 or global memory 366 into
the controller.

Different types of transfers may be prioritized by block transfer

controller 368 as follows, proceeding from highest priority to lowest

priority: (1) instruction, (2) scalar, first-in, first-out and
statistical decoder, and (3) block transfer. Thus block transfer
controller 368 not only prioritizes and arbitrates within image

processor 300 based upon whether a request is an instruction type of

request or a data type of request. Block transfer controller 368 also
prioritizes and arbitrates based upon the subtypes of data. Qglumn 21, lines 1-30.

Harney recognizes the problem associated with systems, like Retter, which have multiple

processors requiring access to the same resource. In column 3, lines 9-12, Harney discloses that
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to allowyeach datapath (i.e., process) to have a independent access to external memory is

impractical for semiconductor implementation. A sharing of resources is proposed and elucidated

upon by the patent.

Therefore, it would have been obvious to those of ordinary skill in the art, at the time of

the invention, to combine the Retter patent with the patent ofHarney because when the same

resource is required by multiple users and since it would be impractical to have independent or

exclusive access, an arbitration scheme would insures the most optimal means of assuring prompt

resolution of contentions and a judicial process for allocating the memory pie.

7. Any inquiry concerning this communication or earlier
communications from the examiner should be directed to

Primary Examiner Ellis B. Ramirez, Esq.,
whose telephone number is (703) 305-9786. The examiner can
normally be reached on Monday—Friday from 7:30 AM to
6:00 PM . If attempts to reach the examiner by telephone are
unsuccessful, the examiner's supervisor, E. Voeltz, can be
reached on (703) 305-9714. Any inquiry of a general nature or
relating to the status of this application or proceeding should
be directed to the Group receptionist whose telephone number is
(703) 305-3800.

Any response to this action should be mailed to:

Commissioner ofPatents and Trademarks

Washington, D.C. 20231

or faxed to:

(703) 308-9051, (for formal communications intended for entry)

Or:
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(703)308-5356 (for informal or draft communications, please label
"PROPOSED" or "DRAFT")

Hand-delivered responses should be brought to Crystal Park II, 21?] Crystal Drive,
Arlington. VA, Sixth Floor (Receptionist).

Ewlfli
PFIIIIAHYEXAMIIE
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Application No. Applicnatsi
08.370231 1

5.371.893

5,323,572

FOREIGN PATENT DOCUMHITB

II 

NON-PATENT DOOUMENTS

DDISIIGIT lllwkldlnfi Auflm. Thin. Sauna. and llotlinom Plan]

"ON THE BUS ARBITRATION FOR MPEG 2 VIDEO DECODEFI‘ : VLSI Tech, System And Application. !995
Symposium

‘A LOW COST GRAPHICS AND MULTIMEDIA WOFIKSTATIONNI CHIP SET‘; IEEE Micro

U. 5. Faun: and Tradulllllk Office

PTO-892 IFIev. 9-95] Notice of Refermces Cited Part of Paper No.
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I I I i I PATENT “*4

I herebyggggtiiy that on the date specified below, this correspondence 1S being deposited th »
the United States Postal Service as first-class mail in an envelope addressed to the Assistant
Commissioner for Patents, 2011 Jefferson Davis Highway, Washington, DC 20231.

 

 
Date ’ E. ussell Tleton

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicants : Raul Z. Diaz et al.

Application No. : 08/702,911
Filed : August 26, 1996

For : VIDEO AND/OR AUDIO DECOMPRESSION AND/OR
COMPRESSION DEVICE THAT SHARES A MEMORY
INTERFACE

Examiner : E. Ramirez
Art Unit : 2414

Docket No. : 96-S-11 (850063.517)
Date : March 3, 1998

Assistant Commissioner for Patents

2011 Jefferson Davis Highway

Washington, DC 20231

PETITION FOR AN EXTENSION OF TIME

UNDER 37 Q.F.R. § l.l36§a[

 
Sir:

Applicants herewith petition the Assistant Commissioner of Patents under 37

C.F.R. §1.136(a) for a three-month extension of time for filing the response to the

Examiner's Action dated September 3, 1997, from December 3, 199?? to March 3, 1998.

Submitted herewith is a check in the amount of$950 to cover the cost of the extension.

Any deficiency or overpayment should be charged or credited to Deposit

Account No. 19-1090. This petition is being submitted in triplicate.

Respectfiilly submitted,
Raul Z. Diaz et al.

SEED and BERRY LLP

.4
~. (445

E. Russell Tarleton

Registration No. 31,800
ERT:jb ‘
Enclosures:

Two copies of this Petition
6300 Columbia Center
701 Fifth Avenue

Seattle, Washington 98104-7092
(206) 622-4900
Fax: (206) 682-6031
users:\joa-nneb\ert98\0092

Pag.e_99u9f_280 - I

Petitioners HTC & LG — Exhibit 1002,



Petitioners HTC & LG - Exhibit 1002, p. 100
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

 

  

Applicants : Raul Z. Diaz et a1.

Application No. : 08/702,911

Filed : August 26, 1996

For : VIDEO AND/OR AUDIO DECOMPRESSION AND/OR
i _i COMPRESSION DEVICE THAT SHARES A MEMORY

2 .p;,__,, *1 3“ INTERFACE
W 1:195? 3 .

Examiner : E. Ramirez 3

Art Unit : 2414

E7‘
Docket No. : 96-S-11 (850063517) 5;‘: .‘_-,-I

Date : March 3, 1993 _.‘i'I’

Assistant Commissioner for Patents
2011 Jefferson Davis Highway
Washington, DC 20231

GENERAL AUTHORIZATION UNDER 37 C.F.R. § 1.136(a[(3[

Sir:

With respect to the above-identified application, the Assistant Commissioner

is authorized to treat any concurrent or fiiture reply requiring a petition for an extension of

time under 37 C.F.R. § 1.136(a)(3) for its timely submission as incorporating a petition

therefor for the appropriate length of time. The Assistant Commissioner is also authorized to

charge any fees which may be required, or credit any overpayment, to Deposit Account No.

  

19-1090.

Respectfully submitted,

Raul Z. Diaz et a1.

SEED and BERRY LLP

E. Russe11Tarleton
Registration No. 31,800

ERT:jb
SEED and BERRY LLP
6300 Columbia Center
701 Fifth Avenue

Seattle, Washington 98104-7092
(206) 622-4900
FAX: (206) 682-6031

users:\joarmeb\ert98\0O9l
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__ ___‘_ ________ *____ 

PATENT

Ihe1'eb_y certify that on the date specified below, this correspondence is being deposited with
the United States Postal Service as fir-st-class mail in an envelope addressed to the Assistant

_ _,.-"_flC('..1I_;|?1I[!JiS.S'i0Ile1' for Patents, 2011 Jefferson Davis Highway, Washington, DC 20231.
Le’, Q" ’ -.

2%? I - iégflagé ,3 gfzf
;_ 5' ate ._ E. Russell Tarletonviz’

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicants : Raul Z. Diaz et a1.
Application No. : 081702,-911

Filed : August 26, 1996

For : VIDEO ANDIOR AUDIO DECOMPRESSION ANDIOR
COMPRESSION DEVICE THAT SHARES A MEMORY
INTERFACE

Examiner : E. Ramirez 5-.

Art Unit : 2414 35 :
Docket No. : 96-S-11 (8S0063.5l7)1;; :’ -‘Q.

- Date : March 3, 1998 Ix; --J
Assistant Commissioner for Patents 3 V, i-Tfi
2011 Jefferson Davis Highway C-‘I “’ ‘:3
Washington, DC 20231

E 
3 .F 1 2!

Sir:

Applicants herewith petition the Assistant Commissioner of Patents under 37

C.F.R. § 1.136(a) for 3. three-month extension of time for filing the response to the

Examiners Action dated September 3, 1997, from December 3, 199? to March 3, 1998.

Submitted herewith is a check in the amount of $950 to cover the cost of the extension.

_ Any deficiency or overpayment should be charged or credited to Deposit

Account No. 19-1090. This petition is being submitted in triplicate.

Respectfully submitted.
Raul Z. Diaz et al.

SEED and BERRY LLP

E. Russell Tarleton

Registration No. 31,800
ERT:_|b
Enclosures:

Two copies ofthis Petition
6300 Columbia Center
701 Fifth Avenue

Seattle, Washington 93104-7092
(206) 622-4900
Fax: (206) 682-6031
users:\jomu1eb\ert98\0092
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‘_ _- mmn

I hereby eentty tbet on the date specified below, this correspondence is being deposited with
the United States Postal Service as first-class mail in an velope addressed to the Assistant

Commissioner for Patents, 2011 Jefferson Davis Highway, Wa5hiI13T°l'L. DC 20231.

 _ Date E. Russell Tarleton

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicants : Raul Z. Diaz et al.
Application No. : 08f702,9l1
Filed : August 26, 1996

For : VIDEO ANDIOR AUDIO DECOMPRESSION ANDIOR.
. COMPRESSION DEVICE THAT SHARES A MEMORY

INTERFACE

Examiner _ : E. Ramirez

Art Unit : 2414 In

Docket No. : 96-S-ll (s5oos3.517){;j'»
Date : March 3, 1998 _';-._._; '—'-J {:3

Assistant Commissioner for Patents R; :3 Ci] ‘
2011 Jefferson Davis Highway ‘,3
Washington, DC 20231 C) 9° -:3

E 

 

Sir:

Applicants herewith petition the Assistant Commissioner of Patents under 37

C.F.R. § 1.136(a) for a three-month extension of time for filing the response to the

Examiner's Action dated September 3, 1997, fi'o1:n December 3, 199? to March 3, 1998.

Submitted herewith is a check in the amount of $950 to cover the cost ofthe extension.

Any deficiency or overpayment should be charged or credited to Deposit

Account No. 19-1090. This petition is being submitted in triplicate.

Respectfiilly submitted.

Raul Z. Diaz ei al.

SEED and BERRY LLP

gs. gsQé ‘1
E. Russell Tarleton

Registration No. 31,800
ERT:jb
Enclosura:

Two copies of this Petition
6300 Columbia Center
701 Fifth Avenue

Seattle, Washington 98104-7092
(206) 622-4900
Fax: (206) 682-6031
usei-s:\joem-aeb\ert93\m92
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(.

FORM PTO-1083 S 1-THOMSON MICROELECTRONIL INC. %§1310 Electronics Drive

Carrollton, Texas 75006-5039 ,;.//‘7§;:” ’Phone (972) 466-6000 /x - 7
Fax (972) 466-7044

Docket No.: 96-S-11

Date: March 3, 1998  
In re applpijaation of Raul Z. Diaz et al. ‘Fl’ 1%Application No.: 08/702,911
Filed: August 26, 1996
For: VIDEO AND/OR AUDIO DECOMPRESSION AND/OR

COMPRESSION DEVICE THAT SHARES A MEMORY
INTERFACE

ASSISTANT COMMISSIONER FOR PATENTS
2011 JEFFERSON DAVIS HIGHWAY
WASHINGTON DC 20231

Sir:

Transmitted herewith is an amendment in the above-identified application.

[X] A Petition for an Extension of Time for three months is enclosed.
[X] No additional claim fee is required.
[] The fee has been calculated as shown.

Col. 2) (Col. 3

PRESENT
EXTRA

FIRST PRESENTATION OF MULTIPLE CLAIMS
EXTENSION OF TIME FEE
TOTAL ADDITIONAL FEE

“ lfthe entry in Col. 1 is less than the entry in Col. 2, write ‘'0'’ in Col. 3.
*"‘ lfthe "Highest Number Previously Paid For" IN THIS SPACE is less than 20, write "20" in this space.

“*" lfthe "Highest Number Previously Paid For" IN THIS SPACE is less than 3, write "3" in this space.
The "Highest Number Previously Paid For" (Total or Independent) is the highest number found from the equivalent box in Col. 1 of a prior
amendment or the number of claims originally filed.

  

  
  

 

  
[] Please charge my Deposit Account No. 19-1090 in the amount of $_. A duplicate copy of this sheet is enclosed.
[X] A check in the amount of $ 950 is attached.
[X] The Assistant Commissioner is hereby authorized to charge payment of the following additional fees associated

with this communication or credit any overpayment to Deposit Account No. 19-1090 . A duplicate copy of this
sheet is enclosed.

[X] Any filing fees under 37 CFR 1.16 for the presentation of extra claims.
[X] Any patent application processing fees under 37 CFR 1.17.

Respectfully submitted,. IHXIES 00000030 007 .
023%.” ‘’ SGS—Thomson Microelectronics, Inc.

_..

V A’ .
E. Russell Tarleton

Registration No. 31,800

users:\joanneb\ert98\0093
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FORM PTO-1083 L S-THOMSON IVIICROELECIRONL , INC.1310 ElectronicsDrive

_,«~_;'. Carro1lton,Texss 75006-5039 1
,1’ Phone (912) 466-6000

V _ Fax (912) 466-7044
37-":'.-'3 33- '-.: DocketNo.: '96-S-11

' pm March 3,1998
I‘ '.\ _ J;

"‘*-L'.I'nJ‘e'—apfS1ication of Raul Z. Diaz et al.
Application 1%.: 083702311
Filed: August 26, 1996 ,
For: VIDEO ANDIOR AUDIO DECOMPRESSION ANDIOR

COMPRESSION DEVICE THAT SHARES A MEMORY
INTERFACE

ASSISTANT COMMISSIONER FOR PATENTS 9;; ... 33
201 1 JEFFERSON DAVIS HIGHWAY {:3 ';_;'_i
WASHINGTON DC 20231 7;’ -4

Sir: _ 9-2
'I‘1-ansmitted herewith is an amendment inthe above-identified application. [(2.3 3-"3

[X] A Petition for an Extension ofTime for three months is enclosed.
[X] No additional claim fee is required.
[] The fee has been calculated as shown.

SMALL ENTITY SMALL ENTITY2 °“‘“ '”“““ “
RATE ADDITIONAL

  
 
 

CLMHS
REIIAINING HIGHEST

AFTER PREV. LAID
AH EHDMENT 

 
 

FIRST PRESENTATION OF MULTIPLE CLAIMS
EXTENSION OF TIME FEE
TOTAL ADDITIONAL FEE

* If the entry in Col. I is less ‘lhlfl the may in Col. 2, write '0' in Col. 3..
“ lfthe “Highest Nurnber Previously Paid For’ IN THIS SPACE is less than 20, write '10” in this space.

"“ If the "Highest Number Previously Paid For” IN THIS SPACE is less then 3. write "3' in this space.
The "1-lighestflurnber Pretriously Paid For" (Total or lndepentdent) is the higher! nuniier round from the equivelernt bee: in Col. 1 ofa prior
amendmerlt orthe number of claims ofiginelly filnd.

[] Please charge my Deposit Account No. 19-1090 in the amount ofS_. A duplicate copy of this sheet is enclosed.
[X] Acheek1‘ntheamountof$_2‘.'L[|_isattached.
[X] The Assistant Connnissioner is hereby autholized to charge payment of the following additional fees associated

with this communication or credit any overpayment to Deposit Account No. 19-1090 . A duplicate copy of this
sheet is enclosed.

[X] Any filing fees under 37 CFR 1.16 for the presentation ofextra claims.
[X] Any patent application processing fees under 3'? CFR 1.17.

    

Respectfially submitted,

SGS-Thomson Microelectronics, Inc.

'9-I
"-“K

E. Russell Tarleton

Registration No. 31,800

users:\io¢nneh\er‘I93\fl093
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PATENT
F331? f

I hereby certify that on the date specified below, this correspondence is being deposited with
, “.»=_, 7‘ ,;_é¢~I:Inited States Postal Service as first-class mail in an envelope addressed to the Assistant

1' Commissioner for Patents, 2011 Jefferson Davis Highway, Washington, DC 20231.

22 if 2 ,7‘ ‘
Date ‘ E. Russell Tarleton

 

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Applicants : Raul Z. Diaz et al.

Application No. : 08/702,91 1
Filed : August 26, 1996
For : VIDEO AND/OR AUDIO DECOMPRESSION AND/OR

COMPRESSION DEVICE THAT SHARES A MEMORY
INTERFACE

Examiner : E. Ramirez
Art Unit : 2414

Docket No. : 96-S-11 (850063.5 17)
Date : March 3, 1998

Assistant Commissioner for Patents

2011 Jefferson Davis Highway
Washington, DC 20231  

AMENDMENT

Sir:

In response to the Offlce Action dated September 3, 1997, please extend the

period of time for response three months, to expire on March 3, 1998. Enclosed are a Petition

for an Extension of Time and the requisite fee. Please amend the application as follows:

In the Specification: /
On page 5, line 11, please replace “188” with -- 198 --.

On page 5, line 17, please repfice “suggest” with -- suggests --.

On page 6, line 5, please replace “frame” with -- frames --.

On page 6, line 8, please replfitandards” with -— standard --.

On page 6, line 11,‘ please dfle the “,” after “acceptable”.

On page 12, line 21, please rep ace “l2 circuit” with -- circuit 12 --.

On page 13, line 15, please repfiifioftware. Presenting”-with — software,
presenting --.

. /I -
On page 14, line 5, please replace “access” with -- accesses --.

/ LI y§‘
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On page 15, please de etc the “,” after “busses”.

3 On page 15, line 23, please de etc the “,” after “memory”.

On page 17, lines 18 and 19, please replaceifs-tanidards. Possibly” with
-- standards, possibly --.

On page 17, line 23, please repl4 “Meaning that compression” with -- This

/

il1

l

i means that the compression --.
'3 On page 17, line 26, please replace “complicated is it” with -- complicated, it
1

3
1

On page 18, line 8, please delete “to be able”.

On page 18, line 9, please replac{”1"he encoding to comply” with -- Having

/'
On page 18, line 10, please insert —- standards -— between “MPEG-2” and‘

the encoding compl --.

“balances”.

On page 21, line 14, please replacefithe are no a request” with -- there are no
requests --.

/
On page 21, line 19, please replace “before of after” with -- before or after --.

On page 23, line 21, please replace “a image” with -- an image --.

In the Claims: / // 9/
Please cancel claims 1-13, 42-43, and 4 , and amend claims 14, 26, 28, 41,

and 44 as follows: 

I (Amended) An electronic system coupled to a memory, comprising:
0‘/\ a first device that requires access to the memory;

a decoder that requires access to the memory sufficient to maintain real time

operation;

[a fast bus coupled to the first device and the decode1';] and

a memory interface for coupling to the memory,. and coupled to the first

device[,] and to the decoder, the memory interface having an arbiter for selectively providing

access for the first device and the decoder to the memory and a shared bus coupled to the

memo the first device and the decoder the bus havin a sufficient bandwidth to enable the 

decoder to access the memog; and operate in real time when the first device simultaneously

accesses the bus.

P’a§eii7o6:ot:28o
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/

far (Amended) The electronic system of claim/MT wherein the [fast] bus
0/ has a bandwidth of [greater than a threshold] at least twice the bandwidth required for the

(Amended) A computer comprising:
rocessin means

 

 

9 an input device connected to the processing means;
Oxz an output device connected to the processing means;

a memory connected to the processing mean ;

a first device that requires access to the memory;

a decoder that requires access to the memory sufficient to maintain real time

operation; and

a memory interface coupled to the memory, to the first device, and to the

decoder, the memory interface having a means for selectively providing access for the first

device and the decoder to the memory and a shared bus cou led to the decoder the first 

 

  

device and the memo the shared bus havin a sufficient bandwidth to enable the decoder

to o erate in real time while sharin access to the bus.

K I
9- (Amended) The computer of claim , [further comprising a fast]

0/ wherein the shared bus [coupled to the memory, to the decoder to the first device] has at least
twice the re uired bandwidth for the decoder to 0 erate in real time.  
 

(Amended) In an electronic system having a first device coupled to a
03 memory interface and a memory coupled to the memory interface, the first device having a

device priority and capable of generating a request to access the memory, a method for

selectively providing access to the memory comprising the steps of:

providing a decoder coupled to the memory interface[,] through a bus having

sufficient bandwidth to enable the decoder [capable of operating] to gperate in real time flifi

sharing access to the bus, having a decoder priority and capable of generating a request to

access the memory; ‘

providing an arbiter having an idle, a busy and a queue state;

generating a request by the decoder to access the memory;

determining the state of the arbiter;
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providing the decoder access to the memory responsive to the arbiter being in

the idle state for the decoder to o erate in real time; 

U37 queuing the request responsive to the arbiter being in the busy state; and
queuing the request responsive to the arbiter being in the queue state in an

order responsive to the priority of the decoder request and the priority of any other queued

requests. 

In the first Office Action, claims 1-49 were rejected under 35 U.S.C. § 102(b)

in view of Lin et al., which is an article entitled “On the Bus Arbitration for MPEG II Video

Decoder.” Claims 1-49 were also rejected under 35 U.S.C. § 103(a) over Retter et al. (U.S. ‘

Patent No. 5,557,538) in view ofHamey (U.S. Patent No. 5,522,080).

Applicants respectfully disagree with the bases for the rejections and request

reconsideration and withdrawal of the rejections.

Some of the technical differences between the applied references and

embodiments of the invention will now be discussed. Of course, these discussed differences

regarding the embodiments, which are disclosed in detail in the patent specification, do not

define the scope of interpretation of any of the claims; where presented below, such discussed

differences merely help the Examiner appreciate important claim distinctions discussed

thereafter. Embodiments of the present invention are directed to systems and method for

coupling memory to a plurality of devices through a single shared bus that enables one of the

devices, such as a decoder, to operate in real time. The shared bus has a bandwidth that is at

least the required bandwidth for the decoder to operate in real time, and preferably at least

twice the size of the required decoder bandwidth.

Lin et al. discusses a scheme for assigning duration rates to input/output tasks

to ensure the decoding duration rate is greater than the display input requirements. Lin et al.

does not suggest using a single shared bus having a bandwidth of sufficient size to permit real

time decoding when sharing the bus with one or more other devices.

Retter et al., U.S. Patent No. 5,557,538, is directed to the management of

internal bidirectional busses for data transfers with DRAM and other internal units. The

arbitration scheme proposed by Retter et al. does not suggest or disclose a bus having a

bandwidth sufficient to permit a decoder to operate in real time while sharing bus access with
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one or more other devices, and Retter et al. does not disclose the claimed arbitration method

for accomplishing real time operation ofthe decoder.

Hamey, U.S. Patent No. 5,522,080, is not concerned with real time operation

and does not teach or suggest a bandwidth of at least the required bandwidth for the decoder

to operate in real time while simultaneously sharing bus access with one or more other

devices. Rather, each ofthe devices in Harney has a local memory and interface.

Turning to the claims, independent claim 14, as amended, is directed to an

electronic system coupled to a memory that comprises a "first device requiring access to the

memory", a "decoder that requires access to the memory sufficient to maintain real time

operation", and a "memory" interface for coupling to the memory, the memory interface

being coupled to the first device and the decoder. Claim 14 further recites the memory

interface having an arbiter for selectively providing access for the first device and the decoder,

to the memory through a shared bus, the “shared bus having a suficient bandwidth to enable

the decoder to access the memory and operate in real time when the first device

simultaneously accesses the bus"

Lin et al. does not teach or suggest such a system. More particularly, Lin et al.

does not disclose a bus having a sufficient bandwidth to enable the decoder to operate and

maintain real time operation when simultaneously accessing the shared bus with the first

device. Rather, Linetal. proposes a scheme for assigning duration rates for inputloutput

tasks that ensures the decoding duration rate is greater than the display input requirements.

Retter et al. andfor Harney fail to make up for Lin et a.l.'s deficiencies.

Retter et al. in combination with Harney fails to teach, disclose, or suggest to one of ordinary

skill a shared bus having sufficient bandwidth to enable the decoder to operate in real time

and maintain real time operation when simultaneously accessing the bus with the first device.

While Retter et al. and Hamey propose various methods for accomplishing their particular

purposes, they do not suggest real time operation of a device through shared use

of a bus interface to memory. Consequently, applicants respectfully submit that claim 14 is

allowable over the references cited and applied by the Examiner. '

Claim 15, which depends from claim 14, recites the first device and the‘

decoder as being capable of haviirg a variable bandwidth. Nowhere does Lin et al. or the

combination of Retter et a1. or I-Iamey disclose or suggest to one of ordinary skill a decoder

and first device having variable bandwidths in combination with a shared bus having

sufiicient bandwidth to enable the decoder to operate in real time when simultaneously
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accessing the bus with the first device. Claim 26, which depends from claim 14, recites the

bus as having a bandwidth at least twice the bandwidth required for the decoder to operate in

real time. Lin et al., Harney, and Retter et al. are all silent with respect to providing a bus

having at least twice the bandwidth required for a decoder to operate in real time. Applicants

respectfully submit that claims 15-26 are allowable for these reasons as well as for the

reasons why claim 14 is allowable.

The remaining claims recite limitations similar to those explained above.

Claim 28 is directed to a computer comprising a processing means, an input and output

device coupled to the processing means along with a memory, and a first device and decoder

coupled to a memory interface through a shared bus that has a sufficient bandwidth to enable

the decoder to operate in real time. Claim 29, which depends from claim 28, recites the first

device and decoder as having a variable bandwidth. Claim 41, which depends from claim 28,

recites the bus as having at least twice the required bandwidth for the decoder to operate in ‘

real time. Applicants respectfully submit that claims 28-41 are allowable for the reasons why

claims 14-26 are allowable.

Claim 44 recites a method for selectively providing access to the memory of

an electronic system having a first device coupled thereto, the method comprising the steps of

providing a decoder coupled to the memory interface for operating in real time and having a

decoder priority and request generation capability, providing an arbiter having an ideal, busy,

and queue state, generating a request by the decoder to access memory, determining the state

of the arbiter, and providing the decoder access to the memory for the decoder to operate in

real time. As discussed above, neither Lin et al. nor the combination of Hamey with Retter et

al. teach or suggest to one of ordinary skill a method for providing decoder access to a

memory through a shared bus that utilizes a bus of "sufficient bandwidth to enable the

decoder to operate in real time while sharing access to the bus". In the prior devices

described in Lin et al., Retter et al., and Hamey, bandwidth is not discussed in the context of

providing real time operation for a decoder and maintaining real time operation while sharing

access to the bus. None of the applied references taken individually or in any motivated

combination thereof teaches the combination of claimed steps in the recited method.

Consequently, applicants respectfully submit that claim 44 and dependent claims 45-48 are

allowable over the references cited and applied by the Examiner.

Overall, none of the applied references, taken alone or in any combination

thereof apparently teach or suggest the claimed features recited in independent claims 14, 28,
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and 44, and thus such claims are allowable. Since these independent claims are allowable

based on the above reasons, the claims which depend from them are likewise allowable. If

the undersigned attorney has overlooked a relevant teaching in any of the references, the

Examiner is requested to point out specifically where such teaching may be found.

In light of the foregoing remarks, the Applicant respectfully submits that all

pending claims are allowable. The Applicant, therefore, respectfully requests the Examiner to

reconsider this application and timely allows all pending claims. Examiner Ramirez is

encouraged to contact Mr. Tarleton by telephone to discuss the above and other distinctions

between the claims and the applied reference, if desired. If the Examiner notes any

inforrnalities in the claims, the Examiner is encouraged to contact Mr. Tarleton to expediently

correct any such informalities by telephone.

In view of the forgoing, applicants respectfully submit that all of the claims ‘

remaining in this application are now clearly in condition for allowance. Consequently, early

and favorable action allowing these claims and passing this case to issuance is respectfully

 

  

solicited.

Respectfiilly submitted,

Raul Z. Diaz et al.

SEED and BERRY LLP

; 1 7 /’ W4
E. Russell Tarleton

Registration No. 31,800
ERT:alb/jp
Enclosures:

Postcard

Check

Form PTO—l083 (+ copy)

Petition for an Extension of Time (+ 2 copies)
General Authorization

6300 Columbia Center
701 Fifth Avenue

Seattle, Washington 98104-7092
(206) 622-4900 ‘
Fax: (206) 682-6031
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 IN THE UNITED STATES PATENT AND TRADEMARK OFFICE '3

In re the application of: 7'
Applicant : Raul Z. Diaz, et al Docket No 1 96-8-01!

Serial No : 08.-"?02,9ll Group : 2756

Filed : August 26, 1996 Examiner : E. Ramirez

For : Video andfor Audio Decompression andfor Batch No. : C25
Compression Device That Shares a
Memory Interface

TRAN A F RMAL DRAWIN

OFFICIAL DRAFTSMAN
I-Ion. Assistant Commissioner for Patents

Washington, D.C. 20231

Sir:

In response to the "Notice of Allowability" (POL 37) mailed March 30, 1998, in the above-referenced
patent application, please find enclosed for filing five (5) sheet(s) of formal drawings.

I hereby authorize the Commissioner to charge any fees which may be required to Deposit Account
No. 19-1353. A duplicate copy of this sheet is enclosed.-

Respectfully submitted,

qr‘,K Lisa . Iorgenson
Reg. No. 34,845

Attorney for Applicant
SGS-Thomson Microelectronics, Inc.
1310 Electronics Drive.-‘MS 2346

Carrollton, TX 75006
972-466-?4l4

CERTIFICATE OF MAILING

3'.-' CFR I.8(a)
I hereby certify that this correspondence is being deposited with the United States Postal Service as
First Class Mail in an envelope addressed to: Officisl Draflxmsn, Assistant Commissioner for Patents
W shirigton, .C 202 he date below:
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IN THE UNITED STATES PATENT AND TRADEMARK QEICE
In re the application of:

Applicant : Raul Z. Diaz, et a1 Docket No : 96-S-011

Serial No : 08.-”l'02,9ll Group : 2756

Filed : August 26, 1996 Examiner : E. Ramirez

For : Video andfor Audio Decompression andfor Batch No. : C25
Compression Device That Shares :1
Memory Interface

TRAS A

Hon. Assistant Commissioner for Patents

Washington, D.C.

Dear Sir:

Enclosed herewith is a Supplemental Declaration for filing in the above-identified application.

Please charge any fees necessary to deposit account No. 19-1353. A duplicate copy of this sheet is
enclosed.

Respectfully submitted,

Li rgenson

Reg. No. 34,845
Attorney for Applicant

SGS-Thomson Microelectronics, Inc.
1310 Electronics Drive:‘MS 2346

Carrollton, TX 75006
972-466-7414

CERTIFICATE OF MAILING

37 CFR l.8(a)
I hereby eertify that this correspondence is being deposited with the United States Postal Service as
First Class Mail in an envelope addressed to: Assistant Commissioner for Patents, Washington, D.C.

20231 on the rig: Eefiow: 
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O 9 — . ..£/// 0”?) 7 - Ii
H\l THE UNITED STATES PATENT AND TRADEMARK OFFICE

M4/aw .770 @
In re the application of:

Applicant : Raul Z. Diaz, et al Docket No : 96—S-Oll

Serial No : 08/702,911 Group : 2756

Filed : August 26, 1996 Examiner : E, Ramirez

For . : Video and/or Audio Decompression and/or Batch No. : C25
Compression Device That Shares a
Memory Interface

SUPPLEMENTAL DECLARATION  
Hon. Assistant Commissioner for Patents

Washington, D.C.

Dear Sir:

I, Raul Z. Diaz, and Jefferson E. Owen, as below-named inventors in the application

for letters patent for an improvement in Video and/or Audio Decompression and/or Compression
Device That Shares a Memory Interface, Serial No. 08/702,911, filed in the United States Patent and
Trademark Office on or about the 26th day of August, 1996, declare that my residence, post office
address and citizenship are as stated below next to my name;

I believe I am the original, first and joint inventor of the subject matter which is
claimed and for which a patent is sought;

I hereby state that I have reviewed and understand the contents of the above-
identified patent application, including the claims;

that said subject matter, including the claims as amended, was part of my invention
before the filing of the original application, above identified, for such invention; and that I
acknowledge my duty to disclose information of which I am aware which is material to the

patentability of this application in accordance with Title 37, Code of Federal Regulations, §l.56(a).
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I further declare that all statements made herein of my own knowledge are true and
that all statements made on information and belief are believed to be true; and further that these
statements were made with the knowledge that willful false statements and the like so made are

punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States
Code, and that such willful false statements may jeopardize the validity of the application or any
patent issued thereon.

 
 

 

Inventor's Signaturev — «
Full Name of First Joint

Date of Signature: ' .
Residence and Post Office Address:
750 Montrose Ave.

Palo Alto, CA 94303

 

Citizenship: United States of America

Inventor's Signature: ’ I  _
Full Name of Second oi ven r: efferson E. Owen

% 9 2’Residence and P st Office A dres .
Date of Signature:

44177 Bowers Court

Fremont, CA 94539

Citizenship: United States of America

96—S—0ll — Page 2
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re the application of:

Applicant : Raul Z. Diaz, et al Docket No : 96—S-011

Serial No 2 08/702,911 Group 1 2756

Filed : August 26, 1996 Examiner I E. Ramirez

For : Video and/or Audio Decompression Batch No. : C25
and/or Compression Device That
Shares a Memory Interface

TRANSMITTAL LETTER

BOX: ISSUE FEE
Hon. Assistant Commissioner for Patents

Washington, DC. 20231

Sir:

Enclosed: (1) Issue Fee Transmittal PTOL-85B with Certificate of Mailing:
(2) Check in the amount of $1,350.00 for payment of Issue Fee and advanced

order of ten (10) copies;
(3) Our retum postcard.

The Commissioner is hereby authorized to charge any additional fees which may be required, or
credit any overpayment to Deposit Account No. 19-1353. A duplicate copy of this sheet is enclosed.

Respectfully submitted,

Jorgenson
Reg. No. 34,845
Attorney for Applicant

SGS-Thomson Microelectronics, Inc.
1310 Electronics Drive/MS 2346

Carrollton, TX 75006
972-466-7414

CERTIFICATE OF MAILING

37 CFR 1.8(a)
I hereby certify that this correspondence is being deposited with the United States Postal Service as
First Class Mail in an envelope addressed to: Box Issue Fee, Assist Washington, .C. 20 r? the date below:U»
D
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Application or Docket Number

I PATENT APPLICATION FEE DETERlIIIlNA11ON RECORD
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E

-= on @1
E I

3  1
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-> cl his

(FILE 'U5PAT‘ ENTERED AT 13:35:42 ON 22 SEP 1999]
L1 1120 S MULTIPROCESSORI/TLAB
L2 1660 S (MAIN HEWORYJ/TI,A'.B
L3 10'.’ 5 L1 AND L2
Lt}. 12245 5 FIFO
L5 5831 S HEHORY(5R)HBNRGE“lENT
L6 10118 5 L5 AND L4
L7 9 5 L6 AND L3
L8 30 5 L3 AND L4
L9 5786 S MEMORY CONTROLLER
L10 12 5 L9 AND L8
L11 3 5 L10 AND L5
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w) d his

(FILE 'USPRT' ENTERED AT 11:38:46 ON 28 SE? 19991

L19 1411?
L20 10
L21 10

(BUFFER OR QUEUE OR FIFO)(P)FULL
L19 AND L18 AND L17
L20 AND L9

L1 51 5 (FIFO OR QUEUE][3R]BYPR55ING
L2 141355 S PROCESSOR!
L3 13932 S HAIN MEHORY
L4 5827 S MEMORY CONTROLLER
L5 16?0 5 L4 AND L3 AND L2
L6 2 5 L5 AND L1
L? 189 S [FIFO OR QUEUE OR BUFFERJ(3A)BYPASSING
L3 19 S L? AND L2 AND L3 AND L4
L9 104716 5 DECODi§i#
L10 14 3 L9 AND L3
L11 14 5 L10 RND IIDENTIF? OR TAG?)
L12 12 3 L11 AND EMPTY
L13 12 5 L12 AND (FULL)
L14 11 3 L11 END [(BUFFER OR QUEUE OR FIFO][P)(EMPTY)]

L15 11 5 L14 AND [(RUFFER OR QUEUE OR FIFOJ(P][FULL))
L16 41 S L2(P]L?
L1? 14 S L16 AND L3 AND L4
L18 3334 S {BUFFER OR QUEUE OR FIFOJ(PJEMPTY

S
S
5
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=> d his

(FILE 'USPAT' ENTERED AT 11:38:46 ON 28 SEP 1999)
L1 51 S (FIFO OR QUEUE)(3A)BYPASSING
L2 141355 S PROCESSOR#
L3 13932 S MAIN MEMORY
L4 5827 S MEMORY CONTROLLER
L5 1670 5 L4 AND L3 AND L2
L6 2 S L5 AND L1

=> d 16 1- ti,ccls

US PAT NO: 5,796,413 [IMAGE AVAILABLE] L6: 1 of 2
TITLE: Graphics controller utilizing video memory to provide

macro command capability and enhanched command buffering
US~CL—CURRENT: 345/522, 516, 521

US PAT NO: 5,530,933 [IMAGE AVAILABLE] L6: 2 of 2 ‘
TITLE: Multiprocessor system for maintaining cache coherency by

checking the coherency in the order of the transactions
being issued on the bus

US—CL—CURRENT: 711/141; 364/228.3, 229.2, 238.4, 240.1, 243.4, 243.44,
264, 264.4, 264.7, DIG.1; 711/3, 119, 121
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PROCEEDINGS
SP|E—T|1e International Society for Optical Engineering

Digital Video Compression
on Personal Computers:
Algorithms and Technologies

Arturo A. Rodriguez
Chairffdftor

7-8 February 1994
San lose, California

Sponsored by

A IS&T—Tl-re Society For imaging Science and Technology

@ SPtE—The International Society for Optical Engineering

in cooperation with

® ® IEEE Ccmputersociety

Published by
SPIE-The international Society for Optical Engineering

 
Volume 2187 

SPIE [The Society or‘ Photo-Optical instrumentation Engineers: is a nonprofit society dedicated to the
advancement of optical and uoloelectmnic applied gcience and technology.
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A high-performance cross-platform MPEG decoder

Hemant Bheda and Partha Srinivasan

Mediamatics Inc. - _ 2.‘-‘U " 3 2 8
Santa Clara, CA 95054 I

Q1) :1.
ABSTRACT

We present :1 high performance implementation ofa MPEG decoder, written entirely in a high level language. The
decoder implementation fully complies with the MIPEG-l standard and decodes all (I, P, B} frame types in MPEG video
bitsteams and is portable.

Versions of this decoder are implemented on Windows 3.1. and on Windows NT {‘X86. MIPS. ALPHA). A
comparison of the perfonnance of the decoder between the various plat:l'on'ns is made. We also present a high quality, fast
dithering and interpolation algorithm used to convert YCbCr directly into 3 bit palletized images.

We propose a new method called Collaborative Compression. of dealing with compression and decompression
tasks at a very low cost to achieve 30 fps SIF perforrnanoe for desktop applications. Collaborative Compression is a
systems approach to partitioning the htnctionaliry between CPU-centric (Le. software) and hardware-assist (V'l..5l'l in order
to achieve the optitnal cost solution. The CPU provides glue prograntmability to tie the accelerated and non-accelerated
pans of the algorithm together. The advent of high bandwidth. low latency busses (V1. Bus and PCI) enable a high speed
data patlmay between the distributed oomputational elements.

I. INTRODUCTION

The Motion Picture Experts Group (MPEG) video coding algorithm is a standard for the storage ofvideo and audio
data in a compressed digital form. It was defined by the CCIIT MPEG group formed with a goal of defining a standard
that could compress video and audio to a bandwidth of l.5Mbio'sec or less. The contmittee-dratt dated December 19913 has
formed the basis for the implementation described in this paper.

The MPEG Decoder we have implemented decodes only the video bitstream. Its primary goal was to explore the
possibility of decoding MIPEG bitstreams on Personal Computer class platfonns. Patel et. all have already presented a
sofiware decoder designed primarily for portability across Unix platforms with X Windows. Our software player was
designed for portability across PC plat.l‘orros, with RISC or CISC CPUs and nutning 16bit or 32bit operating systems, while
delivering the highest perfon-nance and be hilly compliant with the ISO standard. The GUI for Ilte decoder uses the
Windows 3.l API. which makes it work with 052, Windows NT and Window 3. I. We have documented the perfonrtance
of this decoder on Windows 3.1. Windows NT rttnrting on X35. MIPS and ALPHA platforms.Q .

Even though the MPEG standard defines one resolution - SEF at 320261-to, for the PC environment a defacto
standard commonly called QSIF has emerge - at 160x120. Typical PCs do not have enough CPU power to do 30 {or even
I5) Frames Per Second (Fps} SIF resolution. So a common practice is to encode a 160x120 (QSIF) resolution image. and
then afier decoding, to interpolate the output image by a factor of 2 to obtain a 320.1240 SEF resolution image. We have also
developed a non-real-time MIPEG encoder, which is capable of producing bitstreams containing I. P and B frames. with
arbitrary M and N’ parameters. This encoder can also produce video bitstrearrts with any resolution. Our decoder can also
decode any resolution image. and has a user selectable output interpolation factor (Ix or 234}.

We have developed a novel method of doing the Color Space Conversion that is especially suited to PC systc.-rts
using the Windows 05. We present the computational loads presented by the different phases of the MPEG dong
algorithm. Section 3.1 deals with the architecture of the sofiware decoder that allows the core decoder to be ported to any
platform that has a 32 bit ANSI-C compiler. and the GUI to be ported to any platforrn supporting the Windows 3.X AI-‘I.

-3-8r9.r.t4a2-M94t$'6.t‘.Io _ SHE vol. 2 ran 24:
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Section 3.1 presents the dithering and Color. Space Conversion algorithms used in this decoder. Section 4.0 presents the
performance results obtained on the various platforms.

2. THE MPEG-1V'CD£O CODING STANDARD

In this paper we refer only to the video bilstream when referring to MPEG4. The MPEG video coding standard
specifies the format of the video bitstrearn. The standard also specifies the decoding process to be used arid the errors
tolerable in the process. The process of encoding the bitstrearn is not specified and is left as an area of differentiation for
implerrtenters. We shall attempt to present the MPEG-1 standard more from a decoding computational load point of View
Details of the actual standard can be found in the standards doct:inent3.

ii/[PEG uses transform coding in conjtutction with motion compensation to achieve its compression goals. it
perfonns spatial compression using transforms (specifically the Discrete Cosine Transform. DCT} and temporal
compression using motion compensation. MIPEG encoded video frames are basically of three types: (i_) intra Frames (I). (ii)
Predictive Frames (P) and (iii) Bi-Directional Frames (B). Each frame type is encoded in a di.E‘erent manner. Each frame
is first subdivided in square blocks of 16x16 pixels called rrtacrobloeks. Each macroblock of KGB pixels is converted to a
l5i:l6 I’ block and a 8x3 Cb block and an 8:8 Cr block representing the Luminance (Y) and Chrotninance (Cb, Cr}
information respectively.

Intra Frames are also called key Frames. They are coded only spatially a.nd decoding them does not require data
from any other frame, past or present. P Frames are coded temporally and spatially. Thus they depend on data from the
previous Ii? frame in the past. 3 Frames are dependent on the nearest IIP Frames in the past and the fiiture. Each frame
type represents a difierent type ofcomputational load to a typical PC class machine.

The input video data can be assumed as being represented as a two dimensional array of triplets (each triplet is one
pixel with the Red. Green and Blue values). It is also possible to have input data in the fot't'n of Lu.m.ina.nce and
Ch.romina.nce arrays. Figttre. 1. shows the diflerent stages of the video encoding process for Intra Ft-arrtes. Each
macroblock is transform coded using DCT. The coeflicient terms are then quantized and run-[engtJ't coded. The resulting
l:tit.strea.m is then entropy coded using I-luffrna.n codes. This is repeated for every block in the image.

RGB image   CSC +_ _ output
Subsarnpling MPEG bilstream

Figure 1.0 Encoding process for Intra Frames

For P and B frames. any rnacroblocit that can be represented from its reference key frame is represented as a
motion vector - a tuple representing the relative displacement from its position in me reference frame. In t.he case of P
frames. there is only one reference frame - the nearest IIP frame in the past. For B frames there are two reference frames -
the nearest past and fiiture HP frarrtes. For 3 frames the current rnacrpbloclt can be a simple linear function of macroblock
from both reference frames. Any block that cannot be so represented is called an Error term, and is coded like a macroblocit
from an I frame. '

2.1 Computational Leads in Mi?!-If}

From a computational point of view, each type of frame difiers in it computational load. We shall difierentiate
computational loads as:
(i) arithmetic operations: Those that are predominantly comprised of atitltrnetic operations (+, ._ I} and whose memory
access pattern fits in a relatively small cache.
{ii} metnory operations: Those whose memory bandwidth utilization is heavy in relation to their aridtmetic operation count.
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iiii) Bit manipulations: Comprised of manipulating bit fields, extracting, rotating, shifting and masking variable length bit
fields. Some processors have special instructions for dealing with bit field operations. Others perform bit field operations
by decomposing them into standard arithmetic and logical operations.

The major operations performed in Decoding are:

) Variable Length Decoding
l lntersc quantization and Zig-Zag scanning
) IDCT

) .\lotion Compensation (for P and B frames)
) Color Space Con\'ersion (from YCbCr to RGB color space) OPTIONAL
) Dithering (reducing from 2-1 bit RGB color space to 8 bit color space). OPTIONAL

The kind of load presented by each major phase is dependent on the implementation. This in turn allows Lradeolifs
to be made in order to tune the decoder for different processor architectures.

2.2 A rchitectural features and their impact on MPEG decoding

As will be seen in the following sections, different architectural features impact the performance of a decoding algorithm
implementation. We will attempt to catalog some of the perfon-nance ares that influence decoder performance. They are:

CPU performance
Cache and Memory subsystem performance
Bus performance
Display subsystem performance

-#—L.IIx1>—— ggvv
CPU performance affects all compute bound operations such as IDCT, or bit field operations. However if the data required
cannot be contained in registers - as is always the case, whether doing IDCT or any other operation, the cache subsystem
performance becomes crucial. Operations such as VL decoding, inverse quantization and IDCT may not fit in the first level
cache of the CPU. Second level cache size and performance thert become crucial. ‘The motion compensation (frame
reconstruction) part is extremely memory dependent. The CPU just constructs the output frame from two input frames,
using mostly copying. Given the size of the frames, and the random nature in which the blocks can move, large second
level caches are necessary to contain the input and output frames. Once the output frames isready, it has to be transferred
to the display frame bufier. This operation is dependent on the available bandwidth on the bus connecting the display
adapter to the CPU. Sometimes, even when adequate bus bandwidth is available, the display adapter itself may not allow
efiicient access to the display memory from the host bus (eg. the display memory may be organized to provide higher
priority to the graphics accelerator rather than the host CPU bus). We will discuss in Section 3.0, how these architectural
features affect our decoder, and what features are best suited to software MPEG decoders.

2.3 Other Software MPEG Decoders

There are a few other software only MPEG compliant Video decoders, both commercial and shareware/freeware.
Ketan Patel et. al at UC Berkeley have released an excellent portable implementation for Unix platforms into the public
domain. There is also a shareware Windows NT based MPEG decoder, which can decode video bitstreams. This is slower
than our implementation and also has poor video quality.

Our implementation can decode bitstreams containing any frame type and has been tested with several bitstreams,
both front the lntemet and from those provided by other collaborators. We also produced bitstreams using our own non-
real-time software encoder. This encoder allowed us to play with performance sensitivity to quantization levels, frame type
sequencing and so forth. ‘
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3. THE SOFTWNARE MPEG-1 VIDEO DECODER

The primary goal ofthc decoder was to determine ifa full implementation of the decoder would achieve reasonable
performance (as measured by frame rate) on a PC class machine. We define this to be it -l86Dx2-66 PC, with a Zsoxbt-.¢

second level cache. 8 or 16 Mb_\1es of main memory -» ‘lo n5. We also wanted a decoder \\Tlll.el.‘l in a high level Iangua;-_¢_
for ease of maintenance and portability.

The decoder is partitioned into 2 distinct parts. A GUI’ based front end, that provides a user friendly p|:|ycr_
allowing play. stop. rewind and tatiablc speed fast play functionality in both forward and reverse directions and handles all
the display rendering. This GUI front end uses the Windows‘ 3..‘{ API and is portable acrossall operating systcrns that
protide Windows API servers (such as WABI. 052. Windows NT)". The second part fbackend) of the decoder is
implemented as a Dynamic Linked Library (DLl..}_-

Windows provides a format called the Device Independent Bitmap (DEB) for representing color bitmaps. it also
provides API calls for drawing such DEBs. These routines first ‘convert the DE from the color system provided to the native
color l'ot-mat (eg. 16 bit or 8 bit) and then renders the biunap.

The percentage of total time spent in_the major operations when decoding to a Is interpolated 8 hit Device
Dependent Bitmap (DDB) output forrnat is given. The data was collected on a DEC Alpha system. DECpc AX? 150
running W'inNT 3.1 - release build. The oompiler used was the release SDK 3.1 compiler for the Alpha a.rch.itcctu.re.

13.5% 
Table l. Breakup of time spent in Deooding a video bitstrearn

The kinds of loads presented by our decoder implementation are as follows:

1) VI. Decoding - bit manipulation: -
Converted to logical operations, shilling, masking and rotating. This is CPU intensive and register intensive (given the S
registers on the x86).

2} Inverse quantization and unzigug:
This stage is performed using table lookups - and is there cache petforrnance sensitive in our implementation.\

3} IDCT;
We believe this is sensitive to register pressure in machines with few registers. On machines with hardware single cycle
multipliers, this is CPU bound.

4) Color Space Conversion: ‘
We implement this using table lookup - both in t.he trt.te color (I6 bit or 24 bit case) and in the 8 bit dithered output case.
This phase is cache and memory latency sensitive. Even though the lookup tables may lit in the primary cache, the reading
and writing of the image frame pollute: the cache. Prirrtary write through caches without write buflers suffer in this regard
when compared to write through with -write bttfiers. Large prirttary caches such as those on the MIPS Magnum systems
definitely help the perforrrtanoc. _ -
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on the whole. our implementation shouted .3 large sensitivity to mcntoryicachc subsjrslcrn performance. and to display
subs1_‘Slert‘I speed. For our player the memory to screen bitblt speed is the primary governing factor in display subsystcnt
pcrrorntancc. For this reason - a fast frame buffer access path is better than a very poncrrul graphics accelerator. coupled
uith slow host access speeds. This is demonstrated in Section 4.1.

3.1 Dithcring

Dlthering was .1 major area where there werelatge swings in performance depending on the dithering al orithrrt used.
Typical algorithms used for dithering are error ditfusion algorithms .‘{Floyd-Steinberg) and‘ ordered dither . We have
d:\‘€l0pCd our own dithering algorithru that is similar to the one used by Patel et. at.-_ Windows 3.x and WirtNT
uorltstations used for multimedia typically have a 256 color display accelerator card. Out of the 256 colors available.
Windows 3.)(4 uses 20 color which occur at pre-defined indices in the color LUT. The first to and last to indices are used
by Windows. in. colors 0-9 and 245-255. In order to achieve the greatest performance under Windows. the displayed
bitmap should used what is called an “Identity Palette‘. This palette has the 20 fixed Windows colors in their rtominal
positions i.c 0-9 and 246-255. Only 236 colors at indices 10-245 are available for an application to use.

Typically dithering converts 2-! bit ROB images to 3 bit palletized images. in MPEG, the output of the decompression
process typically results in a ‘t'CbCr image. which is then color convened into an RGB image. This RGB image is then
displayed. if the display system cannot accept full color RGEI images. the image is then dithered (color sub sampled) to
allow for display at lower color resolutions.

Given the additional constraints imposed by Windows ILX, we finally developed an algorithm that converts directly from
YCbCr to a fixed palette with 228 entries in it. This has the advantage of avoiding the intermed.iate conversion from
‘(CbCr to RGB. This is similar to the algorithm given by Patel, except that we use 228 colors instead of 123. We have also
folded the 2)! output interpolation into this stage, when we doth: look up.

4. PEIEORMANCE RESULTS

We present the performance of our decoder as measured in Frames Per second on the diflerent plarfomts in Table
2. We did not have access to a Pentium based'NT platform at the time this was vtrinen. The bitstrearrt used had I. P and 8
frames and a resolution ol'320x2-10 and an average hitrate of 1.0 Mflitslsec at 30 frames per second. The output format was
IX interpolated 8 bit dithered output. We also give the perfon-nance on QSIF sequence - encoded at 160x120 resolution and
displayed with DC and IX output interpolation.

Second:

24      him
.1-
Elm
If 

Table 2. Performance in Frames Per Second.

Note: The Mips machine had a direct linear frame bufler, providing the highest displéy subsystem perfonnance of all the
machines. The Intel machines had VESA local bus display adapters. The Alpha machine had an EISA bus based graphics
adapter. The source code is the same for all the systems.

We find that none of the machines can do real-time decoding of a SIF frame. However by using bitstreairts
encoded at QSTF resolution and then by performing a 2X interpolation of the output image. we can perform 30 fps on the
RJSC platforrns. We have not exhausted all the performance gains to be made byplaying witlt aggressive compiler
optimization switches. The code is written in 32 bit C and does not utilize the 64- bit data paths axailablc on the MIPS and
ALPHA platforttts. I
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4.1 Pcr'l'om1:1nt:e Sensitivity to Memory and Display subsystems

We conducted rt side by side pcrlormance test of two MIPS based NT machines with identical MIPS R-t-I00 I00 Mb: (50
Mite bus) processors. Elcth machines-had sit11.ilar Primary caches {on board the R-l-I00). Machine A had a slow 5i2lv.b
secondary cache and a slow memory controller - identical to those used on 436 cxz-as based rnachines. Machine B had a
fast secondary cache of Sl2Kb and a very fast memory controller. Machine A had an IS.-t bus based 8 bit graphics card and
Machine B had a direct linear frame buffer which the host CPU could access at high speeds. For the same sequence.
Machine A had a performance of 6.1 Fps and Machine B had a perfomtance of '10.! Fps. This was :t combination ofboth
tlte memory subsystem and the display subsystem effects. The gain (Machine 8! Machine A} was L65 for this case. we

_ disabied the display of frames to find the cfi'ect of rtternory subsystem elfects alone. The speed up dropped to [.36. still a
substantial difference considering the processors are identical and running identical code.

5.0 COLLABORATIVE COMPRESSION

We define collaborative compression to be the optimal balance of software decoding with hardware assist to enable
real-tirne decompression at minimal cost. There are a number of hardware devices on the market that are designed to
perform 30 frames per second Si? decoding. such as those from SGS Thorrtpson, C-Cube, llT etc.

_ Some ofthese devices are prograrrtmable (II?) while others are hardwired. Even though these devices themselves
are low cost {-- $30), the end cost of a system solution is much higher (--$150). This is due to the extra glue logic required
to interface to a PC bus (V1,, PCI or ISA}. the external memory, DACs etc. On the other hand, we have presented a
software only decoder whose performance clearly does not meet real-time requirements. However, it is possible to add a
minimum amount of hardware. which when properly designed will together with the existing CPU and display subsystem,
will enable real-time full SIF decoding.

5.1 Color Space Conversion and Stretching

The plethora of compression standards in the Windows arena (such as MS video i. Cinepak, Motion JFEG) has
already led to the emergence of rudimentary forms of hardware assist stick as Color Space Converters [CSCJ and stretchers.
Examples of such devices are made by Weitek (VideoPower) and Vrdeolog-ic, Tseng Labs. All these devices accelerate
YCbCr -> RGB conversion, dithering and also stretching bitmaps from QSEF or S]? to full screen proportions. This is a
logical first step, because most ofllte compression algorithms in vogue today can use these functionality.

5.1 l'DCT and Huffman Decoding

The next step would be to accelerated compute intensive portions of the algorithrn. The next largest gain will be
made by performing the DCT using hardware assist.

it is best to leave random control operations and other logic to the hands of sofiware running on the host CPU.
This enables rapid development of the decornpressor. reduces time toinarltet. Also. generic blocks such as IDCT. Httfiman.
can be re-used by other compression algorithms, by merely changing the glue sofiware which ties the various hardware
modules together. The requirement of any hardware module designed for collaborative compression are as follows:

(I) They support concurrency. The CPU must be free to perforrtt other tasks alter printing the hardware module. This
allotts us to pipeline the operations (in sofiware).
{2} ' Data flow must be one-way. If there is too much data movement required of the CPU. for example to move from
one module to the other - e.g. from l'DC'I‘ to CSC, the speedup gained from the hardware module will be lost in the extra
work done in shining data around. The best model to view this is as several functional units - all sharing the same men-tor)’
as shown in Figure 1.0 below. -
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Huffman Decoder

Shared Memory IDCT 
CSC + Stretching + Dither 

Fig. 2.0 Conceptual View ofCoilalt0tative Compression

‘(he CPU performs the task of managing the difierent units. decoding hmders. parsing the bitstrearn etc. In the initial
stages. the data volume is low. and the data resides in CPU main memory anyway (deposited there by a peripheral). In the
Eater stages. as data volume grows, the CPU acts as a re configurable pipeline manager and chains the other fttnctional units
using shared memory as the buffer between the units. This shared memory can be on a peripheral card connected to the
CPU by a low latency, 1-nigh bandwidth bus such as PCI.

6.0 CONCLUSION

We have presented the perfortttartoe of a portable software MPEG player designed for PC platforrns. The
performance of the player is sensitive to rnemorylcache system performance and to display subsystem bandwidth. The
perronnance of me software decoder approaches real-time for pseudo-SIP sequences (QSEF interpolated by Z10. EDCT
occupies only a sixth of the time, much less than is conventionally expected. The highest perforrnanee workstations such as
3109: base on the 3DOlVIhz DEC Alpha should be able to perform real-time decoding of Sl.‘.F' streams. However for volume
PC en\«'iron.rnenl.s. collaborative compression otters the best means ofaeltieving cost eflfect real-time MPEG video decoding.

1.0 APPENDDC

.«‘-\. The Decoder Specification

The baeltend DLL contains all the tilnetionality of the MPEG decoder. It is written entirely in J2bi_t ANSI-C. The
output forrrtats supported are (1) Windows 3.x Device Independent Bitrnaps (DEB) which consists of a header and has the
tirst pixel in the lower lefi corner of the image and (2) a simpleatrray with pixel arranged in row major form. top lefi corner
pixel leading (which we shall call DDB). For both these formats the following bit depths are supported:

(I) 8 bit dithered (‘DEB and DDB)
(2) 16 bit DEB (S,5,5) and DDB (5.5.5 ; 5.6.5; etc)
{3} 14 bit. DEB and D133
(4) 32 bit DB and D133

The following operations are also supported:

Play ( I and P only, I, P and 3}
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