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ARM11 TRM at 8-2 (389) [TPLBN035476]. 
 

 
ARM11 TRM at 1-11 (38) [TPLBN035125]. 
 

 
ARM11 TRM at 1-16 (42) [TPLBN035129]. 
 
 

 
ARMv6 Reference Manual at A1-26 (26) [TPLBN035872]. 
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ARMv6 Reference Manual at A5-82 (82) [TPLBN035928]. 
 

 
ARMv6 Reference Manual at A3-63 (63) [TPLBN035909], see also A6-137 (137) [TPLBN035983].   
 

 
ARMv6 Reference Manual at Glossary-428 (428) [(428) [TPLBN036274].   
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ARMv6 Reference Manual at A2-31 (31) [TPLBN035877].   
 

 
ARM11 TRM at 1-23 (53) [TPLBN035140]. 
 

[1f]  
said bus having a 
width at least equal 
to a number of bits 
in each of the 
instructions times a 
number of the 
instructions 
fetched in parallel, 
 

On information and belief, in each Accused Product, said bus has a width at least equal to a number of bits in 
each of the instructions times a number of the instructions fetched in parallel.  For example: 
 

1. Qualcomm Accused Products: 
As to Accused Products with Qualcomm processors, see, e.g.: 
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MSM7227 Chipset Training at 5; see also MSM8960 Design Guidelines at 454, 86, 
88; http://www.anandtech.com/show/4940/qualcomm-new-snapdragon-s4-msm8960-krait-architecture 
(showing fetch and decode stages for the Krait core; “The architecture can fetch and decode three instructions 
per clock. The decoders are equally capable of decoding any ARMv7-A instructions.”); and the ARM core 
documentation cited below.   
 
As to Accused Products with OMAP processors and other ARM processors, see, e.g.: 

 
2. OMAP Accused Products:  
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OMAP36xx TRM at 191 [TPLBN004904]. 
 

 
Cortex-A8 TRM, at 1-7 (32) [TPLBN034309], see also Glossary-2 (564) [TPLBN034841]. 
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 OMAP4470 TRM at 276 [TPLBN021476], 3280 [TPLBN024480]. 
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Cortex-A9 TRM at 8-2 (128) [TPLBN034985]. 

 

 
OMAP4470 TRM at 3282 [TPLBN024482]. 
 

 
OMAP4470 TRM at 3283 [TPLBN024483]. 
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OMAP4470 TRM at 3284 [TPLBN024484]. 
 

 
OMAP4470 TRM at 3284 [TPLBN024484]. 
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OMAP4470 TRM at 3447 [TPLBN024647]. 
 

 
Cortex-A9 TRM at 1-2 (19) [TPLBN034876], see also 1-6 – 1-7 (23-24) [TPLBN034880-81], 3-2 (48) 
[TPLBN034905], A5-2 (108) [TPLBN034965]; see also Cortex-A8 TRM at 2-3 (43) [TPLBN034320]. 
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 OMAP4430 TRM at 275 [TPLBN008774], 3207 [TPLBN011706]. 
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Cortex-A9 TRM at 1-2 (19) [TPLBN034876], see also 1-6 – 1-7 (23-24) [TPLBN034880-81], 3-2 (48) 
[TPLBN034905], A5-2 (108) [TPLBN034965]; see also Cortex-A8 TRM at 2-3 (43) [TPLBN034320]. 

 

 
Cortex-A9 TRM at 8-2 (128) [TPLBN034985]. 

 

 
OMAP4430 TRM at 3209 [TPLBN011708]. 
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OMAP4430 TRM at 3210-11 [TPLBN011709-10]. 
 

 
OMAP4430 TRM at 3211 [TPLBN011710]. 
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OMAP4430 TRM at 3211 [TPLBN011710]. 
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OMAP4430 TRM at 3375 [TPLBN011874]. 
 

3. Samsung S3C6410 Accused Products:  
 

 
ARM11 TRM at 8-2 (389) [TPLBN035476]. 
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S3C6410X User Manual at 1-1 (60) [TPLBN002467]. 
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S3C6410X User Manual at 1-4 (63) [TPLBN002470], see also ARM11 TRM at 1-2 (28) [TPLBN035115]. 
 
 

Case3:12-cv-03877-VC   Document83-5   Filed07/06/15   Page17 of 99



EXHIBIT E-3 – CLAIM CHART FOR INFRINGEMENT OF  
U.S. PATENT NO. 5,440,749 By Samsung 

 

Page 113 of 194 HIGHLY CONFIDENTIAL - ATTORNEYS’ EYES ONLY  

 
S3C6410X User Manual at 4-1 (173) [TPLBN002580]. 
 

 
ARM11 TRM at 1-2 (28) [TPLBN035115], see also 2-2 (75) [TPLBN035162]. 
 

 
ARM11 TRM at 1-6  (32) [TPLBN035119], see also 1-10  (36) [TPLBN035123], 2-12 (85) [TPLBN035172]. 
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ARM11 TRM at 1-12  (38) [TPLBN035125], see also 7-2 (373) [TPLBN035460]. 
 

 
ARM11 TRM at 8-2 (389) [TPLBN035476]. 
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ARMv6 Reference Manual at A5-82 (82) [TPLBN035928]; see also A1-26 (26) [TPLBN035872], A3-63 (63) 
[TPLBN035909], A6-137 (137) [TPLBN035983]. 
 

[1g]  
said central 
processing unit 
integrated circuit 
including an 
arithmetic logic 
unit and  
a first push down 
stack connected to 
said arithmetic 
logic unit,  
 

On information and belief, each Accused Product has a central processing unit integrated circuit including an 
arithmetic logic unit and a first push down stack connected to said arithmetic logic unit.  For example: 
  

1. Qualcomm Accused products: 
As to Accused Products with Qualcomm processors, see, e.g.: 

                                   
MSM7227 Chipset Training at 7; MSM8960 Design Guidelines at 
38; http://www.anandtech.com/show/4940/qualcomm-new-snapdragon-s4-msm8960-krait-architecture (Krait 
similar to ARM core and “capable of decoding any ARMv7-A instructions”).  
 
All Qualcomm processors, including those with ARM cores and other cores (e.g., Scorpion, Krait, etc.) contain 
instruction registers and have pipelines that have multiple stages.  
See  http://www.anandtech.com/show/4940/qualcomm-new-snapdragon-s4-msm8960-krait-architecture.  See 
also the ARM core documentation cited below.    

 
As to Accused Products with ARM processors, see, e.g.: 
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2. OMAP Accused Products:  
 

 

 
OMAP36xx TRM at 3759 [TPLBN008472].  
 

  
Cortex-A8 TRM at 1-4 – 1-6 (29-31) [TPLBN034306-08]. 
 

 
ARM Architecture Reference Manual at A1-2 [PIC00005214]. 
 
The Arithmetic Logic Unit (ALU) derives its two inputs from the 'Top item' (Rn) and the 'Next item' (Rm) of 
the 'Push Down Stack' from the 'General Purpose Registers' (the holding place for items placed there by stack 
operations) and directs its output (Rd) back to the 'General Purpose Registers'. 
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ARMv7 Reference Manual at A8-16 (328) [TPLBN049616]. 
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ARMv7 Reference Manual at A8-17 (329) [TPLBN049617]. 
 
The Register File includes register R13, also known as SP or the Stack pointer, which is a pointer to the active 
stack. 

Case3:12-cv-03877-VC   Document83-5   Filed07/06/15   Page23 of 99



EXHIBIT E-3 – CLAIM CHART FOR INFRINGEMENT OF  
U.S. PATENT NO. 5,440,749 By Samsung 

 

Page 119 of 194 HIGHLY CONFIDENTIAL - ATTORNEYS’ EYES ONLY  

 
ARMv7 Reference Manual at A2-11 (43) [TPLBN049331]; see also Cortex-A8 TRM at 2-18 (58) 
[TPLBN034335]. 
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ARMv7 Reference Manual at A6-4 (242) [TPLBN049530]. 
 
 
The top two items in the stack are connected to provide inputs into the ALU by using a “POP”. 
 

 
ARMv7 Reference Manual at A8-246 (558) [TPLBN049846]. 
 
The output of the ALU is connected to the top of the stack and may be saved with a “PUSH.” 

 
ARMv7 Reference Manual at A8-248 (560) [TPLBN049848]. 
 
In the alternative, ARM Cortex A9 processor also includes an operand stack for Jazelle DBX instructions.   
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ARMv7 Reference Manual at A2-73 (105) [TPLBN049393]. 

 
ARMv7 Reference Manual at A3-42 (156) [TPLBN049444]. 
 
The operand stack contains a top item register and a next item register connected to provide inputs to the ALU 
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and the output of the ALU is connected to the top item register.  The first four elements of the stack are held in 
the register file in registers R0-R3.  The stack pointer is held in register R6. 

 
ARM White Paper, Accelerating to Meet the Challenges of Embedded Java™ [TPLBN051478-TPLBN051482] 
(“ARM White Paper”) at 3 [TPLBN051480]. 
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Cortex-A9 TRM at 2-2 (33) [TPLBN034890]. 
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Cortex-A9 TRM at 11-7 – 11-8 (168-69). 
 

 
ARM Architecture Reference Manual at A1-2 [PIC00005214]. 
 
The Arithmetic Logic Unit (ALU) derives its two inputs from the 'Top item' (Rn) and the 'Next item' (Rm) of 
the 'Push Down Stack' from the 'General Purpose Registers' (the holding place for items placed there by stack 
operations) and directs its output (Rd) back to the 'General Purpose Registers'. 
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ARMv7 Reference Manual at A8-16 (328) [TPLBN049616]. 
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ARMv7 Reference Manual at A8-17 (329) [TPLBN049617]. 
 
The Register File includes register R13, also known as SP or the Stack pointer, which is a pointer to the active 
stack. 
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ARMv7 Reference Manual at A2-11 (43) [TPLBN049331]; see also Cortex-A9 TRM at 1-4 (21) 
[TPLBN034878], 2-2 (33) [TPLBN034890], 7-7 (121) [TPLBN034978]. 
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ARMv7 Reference Manual at A6-4 (242) [TPLBN049530]. 
 
The top two items in the stack are connected to provide inputs into the ALU by using a “POP”. 
 

 
ARMv7 Reference Manual at A8-246 (558) [TPLBN049846]. 
 
The output of the ALU is connected to the top of the stack and may be saved with a “PUSH.” 

 
ARMv7 Reference Manual at A8-248 (560) [TPLBN049848]. 
 
In the alternative, ARM Cortex A9 processor also includes an operand stack for Jazelle DBX instructions.   
 

 
ARMv7 Reference Manual at A2-73 (105) [TPLBN049393]. 
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ARMv7 Reference Manual at A3-42 (156) [TPLBN049444]. 
 
The operand stack contains a top item register and a next item register connected to provide inputs to the ALU 
and the output of the ALU is connected to the top item register.  The first four elements of the stack are held in 
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the register file in registers R0-R3.  The stack pointer is held in register R6. 

 
ARM White Paper at 3 [TPLBN051480]. 

 
3. Samsung S3C6410 Accused Products: 
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ARM11 TRM at 1-10 (36) [TPLBN035123]. 
 

 
ARM11 TRM at 1-11 (37) [TPLBN035124]. 
 
 

 
ARM11 TRM at Glossary-8 (747) [TPLBN035834]. 
 

 
ARM Architecture Reference Manual at A1-2 [PIC00005214].  
 
The Arithmetic Logic Unit (ALU) derives its two inputs from the 'Top item' (Rn) and the 'Next item' (Rm) of 
the 'Push Down Stack' from the 'General Purpose Registers' (the holding place for items placed there by stack 
operations) and directs its output (Rd) back to the 'General Purpose Registers'. 
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ARMv6 Reference Manual at A6-106 (106) [TPLBN035952]. 
 

 
ARMv6 Reference Manual at A6-106 (106) [TPLBN035952]. 
 
The Register File includes register R13, also known as SP or the Stack pointer, which is a pointer to the active 
stack. 
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ARMv6 Reference Manual at A2-36 (36) [TPLBN035882]. 
 

 
ARMv6 Reference Manual at A5-83 (83) [TPLBN035929]. 
 
The top two items in the stack are connected to provide inputs into the ALU by using a “POP”. 
 

 
ARMv6 Reference Manual at A6-165 (165) [TPLBN036011].  
 
The output of the ALU is connected to the top of the stack and may be saved with a “PUSH.” 
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ARMv6 Reference Manual at A6-167 (167) [TPLBN036013]. 
 
In the alternative, ARM Cortex A9 processor also includes an operand stack for Jazelle DBX instructions.   
 

 
ARMv6 Reference Manual at A6-167 (167) [TPLBN036013]. 

 
ARMv6 Reference Manual at A3-58 (58) [TPLBN035904]. 
 
The operand stack contains a top item register and a next item register connected to provide inputs to the ALU 
and the output of the ALU is connected to the top item register.  The first four elements of the stack are held in 
the register file in registers R0-R3.  The stack pointer is held in register R6. 
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ARM White Paper at 3 [TPLBN051480]. 

 
Plaintiffs contend that this claim element is literally present as described above.  In the event that this claim 
element is not found to be literally present, Plaintiffs contend that the above-identified stacks are equivalent to 
“a first push down stack connected to said arithmetic logic unit,” and any differences are insubstantial.  In 
particular, the stacks perform the same function (i.e., input and output to the ALU), in substantially the same 
way (i.e., by providing a last-in, first-out data structure), and have the same result (i.e., the ALU performs 
operations on inputs and provides output). 
 

[1h]  
said first push 
down stack 
including means 
for storing a top 
item connected to 
a first input of said 
arithmetic logic 
unit to provide the 
top item to the first 
input and means 
for storing a next 
item connected to 

On information and belief, in each Accused Product, the first push down stack includes means for storing a top 
item connected to a first input of said arithmetic logic unit to provide the top item to the first input.  On 
information and belief, each Accused Product has means for storing a next item connected to a second input of 
said arithmetic logic unit to provide the next item to the second input. 
 
The Arithmetic Logic Unit (ALU) derives its two inputs from the 'Top item' (Rn) and the 'Next item' (Rm) of 
the 'Push Down Stack' from the 'General Purpose Registers' (the holding place for items placed there by stack 
operations) and directs its output (Rd) back to the 'General Purpose Registers'.  See also the evidence shown 
above for item 1g. 
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a second input of 
said arithmetic 
logic unit to 
provide the next 
item to the second 
input,  
 

 
ARMv7 Reference Manual at A8-16 (328) [TPLBN049616]; see also ARMv6 Reference Manual at A6-106 
(106) [TPLBN035952]. 
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ARMv7 Reference Manual at A8-17 (329) [TPLBN049617]; see also ARMv6 Reference Manual at A6-106 
(106) [TPLBN035952]. 
 

On information and belief, the operand stack contains a top item register and a next item register connected to 
provide inputs to the ALU and the output of the ALU is connected to the top item register. 
 
The top item in the stack is connected to provide input to an internal data bus by using a “POP” which loads it 
into a register. 

 
ARMv7 Reference Manual at A8-246 (558) [TPLBN049846]; see also ARMv6 Reference Manual at A6-165 
(165) [TPLBN036011]. 
 
The output of the ALU is connected to the top of the stack and may be saved with a “PUSH.” 
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ARMv7 Reference Manual at A8-248 (560) [TPLBN049848]; see also ARMv6 Reference Manual at A6-167 
(167) [TPLBN036013]. 
 
The top item of the stack is also located in the data cache within the “memory system.” 

The register file is connected through the memory system which is bidirectionally connected to the data bus of 
each of the Qualcomm, OMAP 3621, OMAP4470, OMAP4430, and Samsung S3C6410 processors, as shown 
above.   
 

 
MSM7227 Chipset Training at 5, 7. See also the ARM core documentation cited below.   
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MSM8960 Design Guidelines at 38, 44, 51, 94.   See also the ARM core documentation cited below.   
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OMAP36xx TRM at 191 [TPLBN004904], 679 [TPLBN005392], 2129 [TPLBN006842].  
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OMAP4470 TRM at 276 [TPLBN021476], 1090 [TPLBN022290], 3280 [TPLBN024480]; see also 
OMAP4430 TRM at 275 [TPLBN008774], 1077 [TPLBN009576], 3207 [TPLBN011706].  
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OMAP4430 TRM at 275 [TPLBN008774], 3207 [TPLBN011706]; see also OMAP4460 TRM at 263, 2982; 
OMAP4470 TRM at 276 [TPLBN021476], 1090 [TPLBN022290], 3280 [TPLBN024480]; OMAP4430 TRM 
at 275 [TPLBN008774], 1077 [TPLBN009576], 3207 [TPLBN011706]. 
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S3C6410X User Manual at 1-2 (61) [TPLBN002468].   
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ARM11 TRM at 8-2 (389) [TPLBN035476]. 
 
As discussed in connection with claim element 1g, Plaintiffs contend that this claim element is literally present 
as described above.  In the event that this claim element is not found to be literally present, Plaintiffs contend 
that the above-identified stacks are equivalent to “first push down stack including means for storing a top item 
connected to a first input of said arithmetic logic unit to provide the top item to the first input and means for 
storing a next item connected to a second input of said arithmetic logic unit to provide the next item to the 
second input” and any differences are insubstantial.  In particular, the stacks perform the same function (i.e., 
input and output to the ALU), in substantially the same way (i.e., by providing a last-in, first-out data structure), 
and have the same result (i.e., the ALU performs operations on inputs and provides output).  See element 1g, 
above. 
 

[1i]  
a remainder of said 
first push down 
stack being 
connected to said 
means for storing a 
next item to 
receive the next 
item from said 
means for storing a 

On information and belief, each Accused Product has a remainder of said first push down stack being 
connected to said means for storing a next item to receive the next item from said means for storing a next item 
when pushed down in said push down stack. 
 
As discussed above in connection with element 1g, the Arithmetic Logic Unit (ALU) derives its two inputs 
from the 'Top item' (Rn) and the 'Next item' (Rm) of the 'Push Down Stack' from the 'General Purpose 
Registers' (the holding place for items placed there by stack operations) and directs its output (Rd) back to the 
'General Purpose Registers'.  See element 1g, above. 
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next item when 
pushed down in 
said push down 
stack,  
 

As to Accused Products with Qualcomm processors, see e.g.: 

  

 
MSM7227 Chipset Training at 7; see also MSM8960 Design Guidelines at 454, 86, 
88; http://www.anandtech.com/show/4940/qualcomm-new-snapdragon-s4-msm8960-krait-architecture 
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(showing fetch and decode stages for the Krait core; “The architecture can fetch and decode three instructions 
per clock. The decoders are equally capable of decoding any ARMv7-A instructions.”); id (showing decoding 
of multiple instructions in parallel).  See also the ARM core documentation cited below. 
 
Each ARM processor has a set of multiple registers with 32 bits:   

 
Cortex-A8 TRM at 2-18 (58) [TPLBN034335]; see also ARM11 TRM at 2-18 (91) [TPLBN035178].   
 

 
Cortex-A9 TRM at 2-2 (33) [TPLBN034890]. 
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Cortex-A8 TRM at 2-20 (60) [TPLBN034337]; see also ARM11 TRM at 2-21 (94) [TPLBN035181]; A9 TRM 
at 7-7 (121) [TPLBN034978]. 
 
As discussed in connection with claim element 1g and 1h, Plaintiffs contend that this claim element is literally 
present as described above; however, for the reasons stated above, in the event that this claim element is not 
found to be literally present, Plaintiffs contend that the above-identified stacks are equivalent to this claim 
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element.  See elements 1g and 1h, above. 
 

[1j]  
said arithmetic 
logic unit having 
an output 
connected to said 
means for storing a 
top item;  
 

On information and belief, in each Accused Product, said arithmetic logic unit has an output connected to said 
means for storing a top item. 
 
As discussed above in connection with element 1g, the Arithmetic Logic Unit (ALU) derives its two inputs 
from the 'Top item' (Rn) and the 'Next item' (Rm) of the 'Push Down Stack' from the 'General Purpose 
Registers' (the holding place for items placed there by stack operations) and directs its output (Rd) back to the 
'General Purpose Registers'.   See element 1g, above; see also elements 1h, and 1i, above. 
 
The output is stored in these “General Purpose Registers.”   
 
See also http://www.anandtech.com/show/4940/qualcomm-new-snapdragon-s4-msm8960-krait-architecture 
(showing fetch and decode stages for the Krait core; “The architecture can fetch and decode three instructions 
per clock. The decoders are equally capable of decoding any ARMv7-A instructions.”); id (showing decoding 
of multiple instructions in parallel).  See also the ARM core documentation cited herein. 
 

[1k] 

wherein the 
microprocessor 
system comprises 
an instruction 
register configured 
to store the 
multiple sequential 
instructions and 
from which 
instructions are 
accessed and 
decoded; and 

 

On information and belief, in each Accused Product, the microprocessor system comprises an instruction 
register configured to store the multiple sequential instructions and from which instructions are accessed and 
decoded. 
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OMAP36xx TRM at 191 [TPLBN004904], 679 [TPLBN005392]; see also ARMv7 Reference Manual at A3-3 
(117) [TPLBN049405] re: “prefetch[ing] instructions,” A3-28 (142) [TPLBN049430] re: “instruction fetches”; 
see also OMAP4470 TRM at 277 [TPLBN021477] (Cortex-A9); OMAP4430 TRM at 276 [TPLBN008775] 
(Cortex-A9); S3C6410X User Manual at 1-4 (63) [TPLBN002470] (ARM1176JZF-S).   
 

 
OMAP36xx TRM at 685 [TPLBN005398]. 
 

 
OMAP36xx TRM at 685 [TPLBN005398]. 
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Cortex-A8 TRM at 1-4 (29) [TPLBN034306]. 
 
 
 

 
Cortex-A8 TRM at 1-4 (29) [TPLBN034306]. 
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Cortex-A8 TRM at 1-5 (30) [TPLBN034307]. 
 

 
OMAP4430 TRM at 276 [TPLBN008775]; see also ARMv7 Reference Manual at A3-3 (117) [TPLBN049405] 
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re: “prefetch[ing] instructions,” A3-28 (142) [TPLBN049430] re: “instruction fetches”.   
  

 
 
OMAP4430 TRM at 1084 [TPLBN009583]. 
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Cortex-A9 TRM at 2-2 (33) [TPLBN034890]. 
  

 
Cortex-A9 TRM at 2-2 (33) [TPLBN034890]; ARM11 TRM at 11-12 (457) [TPLBN035544]. 
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Cortex-A9 TRM at 2-3 (34) [TPLBN034891]; ARM11 TRM at 1-11 (37) [TPLBN035124]. 
 

 
Cortex-A9 TRM at 2-10 (41) [TPLBN034898]; ARM11 TRM at 1-23 (49) [TPLBN035136]. 
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Cortex-A9 TRM at 7-5 (119) [TPLBN034976]; see also Cortex-A8 TRM at 1-4 (29) [TPLBN034306]; ARM11 
TRM at 1-26 (52) [TPLBN035139]. 
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Cortex-A9 TRM at 7-2 (116) [TPLBN034898]; see ARM11 TRM at 1-8, 1-11, 1-16 (34, 37, 42) 
[TPLBN035121, TPLBN035124, TPLBN035129]. 
 

 
Cortex-A9 TRM at Glossary-12 (226) [TPLBN035083]; ARM11 TRM at Glossary-15 (754) [TPLBN035841]. 
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ARMv7 Reference Manual at A3-52 (166) [TPLBN049454], A3-53 – A3-54 (167-68) [TPLBN049455-56]; see 
also ARMv6 Reference Manual at A3-63 (63) [TPLBN035909].   
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ARMv7 Reference Manual at A3-27 – 3-28 (141-142) [TPLBN049429-30]; see also ARMv6 at A3-50 (50) 
[TPLBN035896].   
  

 

Case3:12-cv-03877-VC   Document83-5   Filed07/06/15   Page65 of 99



EXHIBIT E-3 – CLAIM CHART FOR INFRINGEMENT OF  
U.S. PATENT NO. 5,440,749 By Samsung 

 

Page 161 of 194 HIGHLY CONFIDENTIAL - ATTORNEYS’ EYES ONLY  

S3C6410X User Manual at 5-15 (203) [TPLBN002610], 43-8 (1330) [TPLBN003737], see also 7-14 (225) 
[TPLBN002632].   
 

 
ARMv6 Reference Manual at A3-42 (42) [TPLBN035888]. 
 

[1L]  

wherein the means 
for fetching 
instructions being 
configured and 
connected to fetch 
multiple sequential 
instructions from 
said memory in 
parallel and supply 
the multiple 

On information and belief, in each Accused Product, the means for fetching instructions are configured and 
connected to fetch multiple sequential instructions from said memory in parallel and supply the multiple 
sequential instructions to the central processing unit integrated circuit during a single memory cycle comprises 
supplying the multiple sequential instructions in parallel to said instruction register during the same memory 
cycle in which the multiple sequential instructions are fetched. 
 
As discussed above in connection with element 1e, the means for fetching instructions is configured and 
connected to fetch multiple sequential instructions from said memory in parallel and supply the multiple 
sequential instructions to said central processing unit integrated circuit during a single memory cycle.  See 
discussion and evidence above.  See element 1e, above.   
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sequential 
instructions to the 
central processing 
unit integrated 
circuit during a 
single memory 
cycle comprises 
supplying the 
multiple sequential 
instructions in 
parallel to said 
instruction register 
during the same 
memory cycle in 
which the multiple 
sequential 
instructions are 
fetched. 

In addition, the single memory cycle during which it is supplied to the CPU is the same memory cycle in which 
it is fetched.  See, e.g.: 
 

 
 

Cortex-A9 TRM at 7-5 – 7-6 (119-20) [TPLBN034976-77]. 
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Cortex-A9 TRM at 7-5 (119) [TPLBN034976] 
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Cortex-A9 TRM at 2-2 (33) [TPLBN034890]. 
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Cortex-A9 TRM at 7-5 – 7-6 (119-20) [TPLBN034976-77]. 
 

 
ARM11 TRM at 7-3 (374) [TPLBN035461]; Cortex-A8 TRM at 7-3 (244) [TPLBN034521]. 
 

 
ARMv7 Reference Manual at Glossary-5 (2149) [TPLBN051437]; ARMv6 Reference Manual at Glossary-428 
(428) [TPLBN036274].   
 
See also Cortex-A8 TRM at 16-13 (504) [TPLBN034781]; Cortex-A9 TRM at B-1 – B-9 (198-207) 
[TPLBN035055-TPLBN035065]; Cortex-A8 TRM at 2-3 (43) [TPLBN034320]. 
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Claim 9 (not asserted)3 

[9 preamble]  

A microprocessor 
system, comprising  

 

On information and belief, each Accused Product listed in the attached list of Accused Products contains a 
microprocessor (“Accused Microprocessors”).  Each microprocessor is an electronic circuit that interprets and 
executes programmed instructions.  See claim chart for claim 1, above.   
 

[9a] 

a central 
processing unit,  

 

On information and belief, each Accused Product contains one of the Accused Microprocessors, each of which 
contains one or more central processing units.   
 
See element 1a, above. 

 

[9b] 

a dynamic random 
access memory,  

 

On information and belief, each Accused Product has a dynamic random access memory.   
 
See element 1b, above.  

[9c] 

a bus connecting 
said central 
processing unit to 
said dynamic 
random access 
memory, and  

 

On information and belief, each Accused Product has a bus connecting said central processing unit to said 
dynamic random access memory.   
 
See element 1c, above.   
 

[9d] 

multiplexing 
means on said bus 

On information and belief, each Accused Product has multiplexing means on said bus between said central 
processing unit and said dynamic random access memory.   
 

                                                           
3  Claim 9 is not asserted, but is included in this chart because it is the independent claim from which dependent claim 59 
depends.   
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between said 
central processing 
unit and said 
dynamic random 
access memory,  

 

See elements 1c and 1d, above.   
 

  
OMAP36xx TRM at 2240 [TPLBN006952], 2241 [TPLBN006953]. 
 

 

  
OMAP36xx TRM at 2229-30 [TPLBN006842-43]; see also 2132 [TPLBN006845]. 
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OMAP36xx TRM at 2135 [TPLBN006848]. 
 

 
OMAP36xx TRM at 2244 [TPLBN006957]; see also 2265 [TPLBN006978], 2245 [TPLBN006958] 
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OMAP36xx TRM at 2241 [TPLBN006854]. 
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OMAP4470 TRM at 3280 [TPLBN024480], 3282-83 [TPLBN024482-83], 3438 [TPLBN024638]; see also 
3440 [TPLBN024640]; 3437 [TPLBN024637]. 
 

 
OMAP4470 TRM at 3444 [TPLBN024644].  
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OMAP4470 TRM at 3448 [TPLBN024648]. 
 

 
OMAP4470 TRM at 3452 [TPLBN024652]. 
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OMAP4430 TRM at 3207 [TPLBN011706], 3209-10 [TPLBN011708-10], 3366 [TPLBN011865]; see also 
3368 [TPLBN011865]; 3376 [TPLBN011875]. 
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OMAP4430 TRM at 3372 [TPLBN011871].  
 

 
OMAP4430 TRM at 3376 [TPLBN011875]. 
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OMAP4430 TRM at 3380 [TPLBN011879]. 
 

 
OMAP4430 TRM at 3292 [TPLBN011791]. 
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S3C6410X User Manual at 4-4 (176) [TPLBN002583]. 
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S3C6410X User Manual at 4-1 (174) [TPLBN002581]. 

 
S3C6410X User Manual at 4-1 (177) [TPLBN002584], see also 7-3 (214) [TPLBN002621].  

 

 
S3C6410X User Manual at 9-1 (274) [TPLBN002681].  

On information and belief, the DDR memory components shown in the Accused Products require a multiplexing 
means connected to the bus between the memory and the CPU.  See, e.g., http://www.jedec.org; see also 
JESD209-2E, available online at http://www.jedec.org/sites/default/files/docs/JESD209-2E.pdf at 3; JEDEC 
Standard No. 21-C, available online at http://www.jedec.org/sites/default/files/2_00R20.pdf.   
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[9e] 

said multiplexing 
means being 
connected and 
configured to 
provide 
multiplexed row 
addresses, column 
addresses and data 
on said bus from 
said central 
processing unit to 
said dynamic 
random access 
memory and to 
provide data from 
said dynamic 
random access 
memory to said 
central processing 
unit, and  

 

 

On information and belief, each Accused Product has multiplexing means connected and configured to provide 
multiplexed row addresses, column addresses and data on said bus from said central processing unit to said 
dynamic random access memory and to provide data from said dynamic random access memory to said central 
processing unit. 
 

See element 9d, above.   

 

The multiplexing means multiplexes row addresses, column addresses, and data on the bus from the CPU to the 
DRAM and to provide the data from the DRAM.  The controllers described in connection with element 9d above 
are all connected to the bus system for the various microprocessor chips in the Accused Products, and are all 
capable of passing multiplexed information between the CPU and memory.  As shown in the documents cited 
above in connection with element 9d, the multiplexed information includes multiplexing of row/column 
addresses and data.  

 

See, for example:  
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OMAP36xx TRM at 2241 [TPLBN006953], see also 2240 [TPLBN006952]. 
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OMAP36xx TRM at 2135 [TPLBN006848]; see also OMAP4470 TRM at 3448 [TPLBN024648]; OMAP4430 
TRM at 3376 [TPLBN011875]. 
 

 
OMAP36xx TRM at 2241 [TPLBN006854]; see also OMAP4470 TRM at 3452 [TPLBN024652]; OMAP4430 
TRM at 3380 [TPLBN011879]. 
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Cortex A8 TRM at 3-95 (173) [TPLBN034450]. 
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Cortex A8 TRM at 3-95 (173) [TPLBN034450]. 

 

 
OMAP4470 TRM at 3444 [TPLBN024644]; see also OMAP4430 TRM at 3372 [TPLBN011871]. 
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S3C6410X User Manual at 4-1 (174) [TPLBN002581]; see also 4-5 (177) [TPLBN002584], 7-3 (214) 
[TPLBN002621], 9-1 (274) [TPLBN002681]. 

 

 
OMAP4430 TRM at 3376 [TPLBN011875]. 
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OMAP4430 TRM at 3372 [TPLBN011871].  
 
In addition, on information and belief, the additional discovery will show that each of the memory devices in the 
accused products sends and receives information that is multiplexed to and from the CPU by way of a 
multiplexing means connected to the bus that multiplexes row/column addresses and data.  
  

[9f] 

means connected 
to said bus for 
fetching 
instructions for 
said central 
processing unit on 
said bus from said 
dynamic random 
access memory,  

On information and belief, each Accused Product has multiplexing means connected to said bus for fetching 
instructions for said central processing unit on said bus from said dynamic random access memory.   
 
See element 1d, above.   
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[9g] 

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

On information and belief, in each Accused Product, said means for fetching instructions is configured to fetch 
multiple sequential instructions from said dynamic random access memory in parallel and supply the multiple 
instructions to said central processing unit during a single memory cycle. 
 
See element 1e, above.   

[9h] 

said central 
processing unit 
including an 
arithmetic logic 
unit and a first 
push down stack 
connected to said 
arithmetic logic 
unit, 

On information and belief, in each Accused Product, said central processing unit includes an arithmetic logic 
unit and a first push down stack connected to said arithmetic logic unit. 
 
See element 1g, above.   

[9i] 

said first push 
down stack 

On information and belief, each Accused Product has a first push down stack including means for storing a top 
item connected to a first input of said arithmetic logic unit to provide the top item to the first input and means for 
storing a next item connected to a second input of said arithmetic logic unit to provide the next item to the 
second input. 
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including means 
for storing a top 
item connected to 
a first input of said 
arithmetic logic 
unit to provide the 
top item to the first 
input, and means 
for storing a next 
item connected to 
a second input of 
said arithmetic 
logic unit to 
provide the next 
item to the second 
input, 

 
See elements 1h and 1i, above. 

[9j] 

a remainder of said 
first push down 
stack being 
connected to said 
means for storing a 
next item to 
receive the next 
item from said 
means for storing a 
next item when 
pushed down in 
said push down 
stack,  

On information and belief, in each Accused Product, a remainder of said first push down stack is connected to 
said means for storing a next item to receive the next item from said means for storing a next item when pushed 
down in said push down stack. 
 
See elements 1h and 1i, above. 

[9k] On information and belief, each Accused Product has an arithmetic logic unit having an output connected to said 
means for storing a top item. 
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said arithmetic 
logic unit having 
an output 
connected to said 
means for storing a 
top item. 

 
See elements 1g, 1h, 1i, and 1j, above.    
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Claim 43 

[43 preamble] 

The 
microprocessor 
system of claim 1  

 

As shown in connection with claim 1, on information and belief, each Accused Product contains one of the 
Accused Microprocessors and includes all elements of claim 1.  See claim chart for claim 1, above.   
 

[43a] 

wherein said 
central processing 
unit integrated 
circuit a program 
counter comprising 
address bits,  

 

On information and belief, each Accused Product includes a central processing unit integrated circuit a program 
counter comprising address bits.   
 
As discussed above in connection with claim 1, on information and belief, each Accused Product includes a 
central processing unit integrated circuit.  See element 1a, above.   
 
The Accused Products include a program counter (PC):  
 

 
OMAP4470 TRM at 1495 [TPLBN022695]; see also OMAP4430 at 1457 [TPLBN009956].   
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Cortex-A8 TRM at 58 [TPLBN034335]; see also 59-60 [TPLBN034336-37]; Cortex-A9 TRM at 34 
[TPLBN034891]; ARM11 TRM at 91 [TPLBN035177], 93-94 [TPLBN035180-81]; ARM Architecture 
Reference Manual at A1-3 (25) [PIC00005215], A1-6 (28) [PIC00005218], A2-4 (36) [PIC00005226]. 
 
The program counter in the Accused Products stores address bits.   
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Cortex-A8 TRM at 67 [TPLBN034344]; see also Cortex-A9 TRM at 34 [TPLBN034891], 58-62 
[TPLBN034915-19] (Table 4-1); ARM11 TRM at 110 [TPLBN035197]; ARM Architecture Reference Manual 
at A2-7 – A2-8 (39-40) [PIC00005229-30]. 
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ARMv7 Reference Manual at A2-11 (43) [TPLBN049331]; see also B1-9 (1159) [TPLBN050447], ARMv6 
Reference Manual at A2-36 (36) [TPLBN035882], B1-211 (211) [TPLBN036057], B1-216 – B1-217 (216-217) 
[TPLBN036062-63]. 
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ARMv6 Reference Manual at A2-36 (36) [TPLBN035882]; see also ARMv7 Reference Manual at A2-11 (43) 
[TPLBN049331]. 
 
 

[43b] 

said fetching 
means configured 
to locate the 
multiple sequential 
instructions using 
the address bits 
from the program 
counter. 

On information and belief, each Accused Product includes a fetching means configured to locate the multiple 
sequential instructions using the address bits from the program counter.  
 
As discussed above in connection with claim 1, on information and belief, each Accused Product includes a 
means connected to the bus for fetching instructions for the central processing unit integrated circuit on the bus 
from the memory.  See element 1d, above.   
 
As further discussed above, the means for fetching instructions is configured and connected to fetch multiple 
sequential instructions from the memory in parallel and supply the multiple sequential instructions to the central 
processing unit integrated circuit during a single memory cycle.  See element 1e, above.   
 
As further discussed above, the means for fetching instructions is configured and connected to fetch multiple 
sequential instructions from said memory in parallel and supply the multiple sequential instructions to the central 
processing unit integrated circuit during a single memory cycle comprises supplying the multiple sequential 
instructions in parallel to the instruction register during the same memory cycle in which the multiple sequential 
instructions are fetched.  See element 1L, above.   
 
As discussed above in connection with element 43a, the Accused Products all include a program counter that is 
stores address bits during operation.  See element 43a, above.  In addition, the documents cited above show that 
the addresses stored by the program counter are addresses of instructions.  

 

The program counters in the Accused Products are used to store the address of the current instruction and used 
when executing a program/subroutine.   
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ARMv7 Reference Manual at A2-11 (43) [TPLBN049331]; see also B1-9 (1159) [TPLBN050447], ARMv6 
Reference Manual at A2-36 (36) [TPLBN035882], B1-211 (211) [TPLBN036057], B1-216 – B1-217 (216-217) 
[TPLBN036062-63]. 
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Claim 59 

[59 preamble] 

The 
microprocessor 
system of claim 9  

 

As shown in connection with claim 9, on information and belief, each Accused Product contains one of the 
Accused Microprocessors and includes all elements of claim 9.  See claim chart for claim 9, above.; see also 
claim chart for claim 1, above.    
 

[59a]  

wherein the 
microprocessor 
system comprises 
an instruction 
register 
configured to 
store the multiple 
sequential 
instructions and 
from which 
instructions are 
accessed and 
decoded; and  

 

On information and belief, each Accused Product includes an instruction register configured to store the multiple 
sequential instructions and from which instructions are accessed and decoded.   
 
As discussed above in connection with claim 1, on information and belief, each Accused Product includes an 
instruction register configured to store the multiple sequential instructions from which instructions are accessed 
and decoded.  See element 1k, above.   

[59b]  

wherein the 
means for 
fetching 
instructions being 
configured and 
connected to fetch 
multiple 

On information and belief, each Accused Product includes a means for fetching instructions that is configured 
and connected to fetch multiple sequential instructions from memory in parallel and supply the multiple 
sequential instructions to the central processing unit during a single memory cycle comprises supplying the 
multiple sequential instructions in parallel to the instruction register during the same memory cycle in which the 
multiple sequential instructions are fetched 

As discussed above in connection with claim 1, on information and belief, each Accused Product includes the 
claimed means for fetching.  See element 1L, above. 
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sequential 
instructions from 
said memory in 
parallel and 
supply the 
multiple 
sequential 
instructions to the 
central processing 
unit during a 
single memory 
cycle comprises 
supplying the 
multiple 
sequential 
instructions in 
parallel to said 
instruction 
register during the 
same memory 
cycle in which the 
multiple 
sequential 
instructions are 
fetched. 

 

Case3:12-cv-03877-VC   Document83-5   Filed07/06/15   Page99 of 99


