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Accused Products

U.S. Patent No. 7,917,680 (“’680 Patent”)

Apple products including smartphones, tablets, and computers with Apple A-Series or M-Series SoCs (.
System”) infringe at least Claim 1 of the 680 Patent.

Claim 1

Claim 1

Apple Ax/Mx System

I[pre]. A method for managing packet-
based communications in a rules-based
system, the method comprising:

To the extent the preamble is limiting, the Apple Ax/Mx System in
for managing packet-based communications in a rules-based syster

For example, the Apple Ax/Mx System includes an ARM AMBA
similar, such as a PL301 fabric implementing ordering rules, incluc
limitation an “Apple Fabric.”

See, e.g.:
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Claim 1

Apple Ax/Mx System

Apple A11 Bionic: The fastest six-cc
processor around

What's new? First, it's a six-core processor. “Exciting,” you think, and indeed it i
just remember that more cores on a phone isn’t the same as more cores on yc
laptop.

There are two “performance” cores and four ”-high-efficiency cores” for a total «
six. This chip design is similar to big.LITTLE, created by British company ARM.
Without going too in-depth, this is known as ‘heterogeneous computing’, whict
effectively allows devices to run on processors that have cores of different
specifications. This unlike a processor in your PC, where all the processor core:
exactly the same.

Compared to last year's A10 Fusion, Apple claims 25% better performance fror
those all-important performance cores, while the four high-efficiency cores wil
collectively be 70% faster for background tasks. What's more exciting is that th
controller, which decides what cores get which tasks, now allows all six cores t
work on the same task, allowing for 70% faster multi-threaded workloads.

In terms of graphics performance, the GPU is said to be 30% faster than last ye
while consuming half the power when working at the same rate as the A10. Th
impressive and will help battery life when it comes to gaming.

Big.LITTLE-like designs aren’t unique to Apple’s chip designs; the likes of the
Samsung Exynos 8895 and the Qualcomm Snapdragon 835 SoC feature this
architecture. But what's new here is the doubling of the number of lower-po\

http://www.trustedreviews.com/news/apple-al 1 -processor-specs-ps
benchmarks-3286346
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define SWICH FAB BASE ADDR

#define
#define

#define
#define

#define
#define
#define

#define

#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define

// NRT
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define
#define

CP_COM_BASE_ADDR
CP COM INT BASE ._ADDR

Cp_0_DT_DBG_CAO_ADDR
CP_ 1] DT '_DBG_ _CAO_J _ADDR

ACC_BASE_ADDR
CCC_( CPUO SYS_BASE_ADDR
CCC_ " CPUL_ _SYS BASE ADDR

cPU_ Fabrlc_pl301Wrap0
CPU_Fabric_pl301Wrap0
CPU_Fabric_pl301wrap0
CPU_Fabric_pl301wrap0
CPU_Fabric_pl30lWrap0
CPU_Fabric_pl301Wrap0
CPU_Fabric_pl301Wrap0
CPU_ Fabric _pl1301wrapO |
CPU_| _Fabric - pl301WrapO |
CPU_ |_Fabric_pl301WrapO |
CPU_Fabric_pl301lWrapO |
CPU_Fabric_pl301lwWrapO |
CPU_| Fabric _pl301Wrapo |
CPU Fabric_pl301WrapO |
CPU_ _Fabric_pl301WrapO |
CPU_Fabric_pl301WrapO |
CPU_Fabric_pl301wWrapO |
CPU Fabric_pl301lwrapO |
CPU Fabric_pl301lwWrapO |
CPU_Fabric pl30lWrap0

10 BASE + 0x000800000 // Switch Fabric Confi
(I0_BASE + 0x000D00000) // CP Common Registers
(CP_COM_BASE_ADDR + 0x10000) // CP Common Interrupt Ce

(IO_BASE + 0x000D40000)
(I0_BASE + 0x000E40000)

(IO_BASE + 0x002000000)

(IO_BASE + 0x002000000)
(I0_BASE + 0x002100000)

CRDRATELIMIT (0x0000)

CWRALIMIT (0x0004)
CRTRLIMIT (0x0008)
CWTRLIMIT (0x000c)

PURDRATELIMIT (0x0040)
PUWRALIMIT (020044)
PURTRLIMIT (0x0048)
PUWTRLIMIT (0x004c)
PUWGATHER (0x0050)

L TOWGATHER (0x0090)

AUERDRATELIMIT (0x00c0)

AUEWRALIMIT (0x00c4)

IUERTRLIMIT (0x00c8)

AUEWTRLIMIT (0x00cc)

AUEWGATHER (0x00d0)

ANSRDRATELIMIT (0x0100)

ANSWRALIMIT (0x0104)

ANSRTRLIMIT (0x0108)

ANSWTRLIMIT (0x010c)

ANSWGATHER (0x0110)

AXT0_ ARCHANARBMIO (0x0408)

Fabric Widget Registers
T_Fabric pl30lwrapl |
T_Fabric_pl30lWrapl |
INRT Fabrlc_plBOlWrapl

INRT_Fabric_pl30lWrapl |
T_| " Fabric -_pl301wWrapl |
T_| " Fabric -_pl301wWrapl |

INRT Fabric_pl30lWrapl |
INRT_| "~ Fabric _pl301wWrapl |
T_| “Fabric _pl301wWrapl |

INRT Fabric_pl30lWrapl |

RT_Fabrlc_pl301Hrap1_

T Fabric_pl301lWrapl |

// Dup Tag Debug backdoor Rar
// Dup Tag Debug backdoor Ra

// Bpple Compute Complex

// Hurricane/Zephyr CPUO Imp
// Hurricane/Zephyr CPUl Imp

AMC Read Rate Limit R

// RMC Write Rate Limit Regi
// BMC Read Transactions Lim
// BMC Write Transactions Li
// SPU Read Rate Limit R

// SPU Write Rate Limit Regi
// SPU Read Transactions Lim
// SPU Write Transactions Li
// SPU Write Gather Register
// LIO Write Gather Register
// RUE Read Rate Limit R

// AUE Write Rate Limit Regi
// RAUE Read Transactions Lim
// RUE Write Transactions Li
// RUE Write Gather Register
// RNS Read Rate Limit R

// BANS Write Rate Limit Regi
// BNS Read Transactions Lim
// BNS Write Transactions Li
// BNS Write Gather Register
// Configured AR channel

lbase address @ NRT FABRIC BASE ADDRL
AMCRDRATELIMIT (0x0000) BMC Read Rate Limit R

AMCWRALIMIT (0x0004)
\MCRTRLIMIT (0x0008)
AMCWTRLIMIT (0x000c)
{SRRDRATELIMIT (0x0040)
SRWRALIMIT (0x0044)
SRRTRLIMIT (0x0048)
JSRWTRLIMIT (0x004c)
FDIORDRATELIMIT (0x0080)
FDIOWRALIMIT (0x0084)
DIORTRLIMIT (0x0088)
DIOWTRLIMIT (0x008c)

// BMC Write Rate Limit Regi
// RMC Read Transactions Lim
// BMC Write Transactions Li
// MSR Read Rate Limit R
// MSR Write Rate Limit Regi
// MSR Read Transactions Lim
// MSR Write Transactions Li
// SDIO Read Rate Limit
// SDIO Write Rate Limit Reg
// SDIO Read Transactions Li
// SDIO Write Transactions L

iboot-master\platform\t8002\include\platform\soc\miu.h
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Claim 1

Apple Ax/Mx System

A5.3 Transaction ordering

A master can use thle AWID and ARID transaction IDs to indicate its ordering
ordering of transactions are as follows:

. Transactions from different masters have no ordering restrictions. They can com

. Transactions from the same master, but with different ID values, have no orderu
complete in any order.

. The data transfers for a sequence of read transactions with the same ARID value n
i which the master 1ssued the addresses, see Read ordering.

. The data transfers for a sequence of write transactions with the same AWID value
in which the master 1ssued the addresses, see Normal write ordering and AXI3 w
page A5-79.

. There are no ordering restrictions between read and write transactions using a co:

ARID, see Read and write interaction on page A5-80.

. Interconnect use of transaction identifiers on page A5-80 describes how the AX
transaction ID values 1ssued by AXI masters and slaves.

AMBA AXI and ACE Protocol specification, Issue D, ARM, Oct. '

1[a] in a packet processor,

generating a protocol-based ordering
configuration for passing packet data as a
function of protocol compliance rules for
the rules-based system, and

The Apple Ax/Mx System includes a packet processor that implem
protocol-based ordering configuration for passing packet data as a
compliance rules for the rules-based system.

For example, the Apple Ax/Mx System orders AXI packet data cor
according to rules set out in the AXI3, AXI4, PL301, and/or other 1

See, e.g.:
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