“freescale

September 2013

Freescale's Multicore Portfolio
Supporting Communication
Infrastructure for Internet of Things
(loT) Era

loTERDA U I75&XZ 5
2Y)—R5—)LOIIILFIAT + 70
v

JNK-NET-T1158

A, Digital Networking Product Group

Masahiro Hamano

Product Marketing, '
P< g
> >S4



) 4

Proprietary Hardware
& Software

Host Era
1960 - 1985

L 4
Z “freescale"

avEa—20D 1L

Compute Based
Windows 0OS

PC Era
1985-2006

Standards Based Hardware &
Software/Open Source

Internet of Things
2006 - 2025




L ¢
loTHh Ry FJ—O g% (TAS5I

Networked Infrastructure

50B Connected Nodes by 2020*

Computers People Everything
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100B
108 Cloud Wireless Enterprise
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Networked Everything
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Today Future
1990 2000 2010 TR

*Source Ericsson
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2012 Share 2011-2012 Share
Company Change

Freescale 52.2% 0.0% *,
. Yo
Cavium 12.9% 0.6% p freescale
Intel 10.4% 0.2% 52%
Broadcom/NETL 11.4% 0.9%
AppliedMicro 7.4% -1.0%
Others 5.7% -0.6%
* Source: Microprocessor, Embedded in Wired + Wireless Communications, he Y —2 B [— $s
Gartner 01 Apr 2013 ﬁﬁ/ﬁﬁﬁ{n?ﬁiﬁ‘“b H-é
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SDKs Biannual
releases

(RzED
CoreMark/W

T4240 Q103
Figh Performance P5040
+
P5021

T4160
P5020/10
P4080/40

Mid Performance 3041 T2080
o
P2041/40

P2020/10

T1040/42
P1023/17 T1020/22

Value Performance P1022/13
BRIl Pl021/12 ARM Cortex-A7 %42 L 1=
k 7‘-~\ 1 —_ >
P1020//11 LA 7,
P1010/14
] | ] ] ] | ] ] ] | ] ] ] >
Existing 4Q 1Q 20 30 4Q 1Q 20 3Q 4Q 1Q 2Q 3Q 4Q Rt
2012 ProdutT:tion 2013 2014

& | Production | / Execution /< Planning > (Proposal) |
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- Cloud Networking & Enterprise Segments QorlQ Today QorlQ Roadmap

@ Management processors in Fixed
Configuration Switches

Supervisor & Line Card processors in
Modular Switches

Supervisor & Line Card processors in Data
Center Top-of-Rack,
End-of-Row & Core Switches

Application Delivery Controllers
Load Balancers, WAN Optimization

Server to Storage Bridging, CNA

E Enterprise Modular & Fixed Routers

Security & UTM Appliances

/ WLAN 802.11n, 802.11ac Access Point
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P1010, P1020, P2020,
P2041

P3041, P5020, P5040

P4040, P4080, P5020,
P3041

T4240, C29x

P5020, P5040, T4240

P1021, P1024, P1025,
P2041

P101x, P1020, P2020,
P2041, P4080

P1010, P101x, P1020,
P1022

11

T1022, LS1xxx

T2080, LS2xxx

T2080, LS2xxx

T2080, LS3xxx

T2080, LS3xxx

T1020, T1040,
LS1xxx, LS2xxx

T1040, T2080,
T4240, Layerscape

T10xx, LS1xxx



http://www.cisco.com/en/US/prod/switches/ps5718/ps4324/catalyst_4500e.html
http://www.f5.com/pdf/products/big-ip-platforms-ds.pdf
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C-RAN Qonverge, T4240, P4080  LS3xxx
ot RNC P4080, T4240 LS3xxx
=5
‘ Backhaul P1021, P1025, P2041 T1040, T2080
Cell site routers and aggregation P2020, P2041 T1040, T2080
e
Core and Edge Routers P5020, P5040, P3041, T2080, LS2xxX,
' P2041 LS3xxx
= PTN P1021, P1024, P1025, T1020, T1040,
j: P2041 LS1xxx, LS2xxx
Central Office (DSLAM, OLT) P4040, P3041, P1020 T1040, T2080,
‘ LS2xxX

L £

' Frovecwn, B Framiodle gn &0, G2, CodelE 0, OF e Ui ens, U B P Erergy Dhune Suktors wgo, St rodewl? S0 § A

P & 12 Srocesser Kipee, 000, Gorens, Sawhaiss, Se S 2 SeuCue Syvereny o Voriis sy wadenac of Frescad Swecosdate, wc_Fley US 3 87 OF
freescale ™ Arvart, Suebn. BenSitnck Cowiwr. Fanse, Laywnesn. Migrv/, VBT Petors = & Fuctge, Sorii Ocmvargn D00 Evgr. ey Py, SUROVOS Soww fumobot. Yysrsd

R 4 4 ENWLE e ST ot Frnmecots arweonate, W A2 O 3T OF Sl (G WD T0 IGIY ¥ Tt MGGtV swrars © X311 Fremmia Asricaane e




) 4

T4240/T4160 Block Diagram

. . 7.

"C6500
€6500 6500
D 32 KB 32 KB 32 KB 32 KB 32 KB 32 KB 32 KB 32 KB
D-Cache | I-Cache D-Cache I-Cache [ D-Cache I-Cache D-Cache I-Cache
I 2MB Banked L2

Security Fuse Processor

Security Monitor

not on T4160

64-bit
DDR3
Memory
Controller

e6500

512KB

Corenet
Platform Cache

Corenet
Platform Cache

CoreNet™ Coherency Fabric

Peripheral Access

= -

2x USB 2.0 w/PHY PAMU PAMU PAMU PAMU " Mgmt Unit
Power Management FMan FMan * reewn D_ebug
Parse, Classify, Parse, Classify, < 2xDMA Waécrzgggmt
Sb/MMC Distribute Distribute = oll o Trigger
2x DUART iGi iGi [0} Ny N
HiGig| [DCB | [HiGig] | DCB | 2l olo|elelolol gl per fcoene
4x12C ully m vl SL_% olo &) 8 zl!l <|| < |Monitor| Trace
SPI, GPIO 106 10(; 106 10(3 Bl of o9
16-Lane 10GHz SERDES 16-Lane 10GHz SERDES
Device Datapath Acceleration

* TSMC 28HPM Process

» 1932-pin BGA package

* 42.5x42.5mm, 1.0mm pitch
Power targets

* ~60W thermal max at 1.8GHz

* ~50W thermal max at 1.5GHz

L 4
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* SEC- crypto acceleration 40Gbps
* PME- Reg-ex Pattern Matcher 10Gbps
* DCE- Data Compression Engine 20Gbps

Sampling NOW

13

Processor
» 12x/8x €6500, 64b, up to 1.8GHz
« Dual threaded, with128b AltiVec

+ Arranged as 3/2 clusters of 4 CPUs, with
2MB L2 per cluster; 256KB per thread

Memory SubSystem
+ 1.5MB CoreNet Platform Cache w/ECC
+ 3x/2x DDR3 Controllers up to 1866MT/s

« Each with up to 1TB addressability (40 bit
physical addressing)

+ HW Data Prefetching
CoreNet Switch Fabric
High Speed Serial 10
* 4 PCle Controllers, with Gen3
* SR-IOV support
* 2 sRIO Controllers
* Type 9 and 11 messaging
* Interworking to DPAA via Rman
+ 1 Interlaken Look-Aside at up to10GHz
* 2SATA 2.0 3Gbh/s
* 2 USB 2.0 with PHY
Network 10
+ 2 Frame Managers, each with:
* Up to 25Gbps parse/classify/distribute
» 2x10GE, 6x1GE
* HiGig, Data Center Bridging Support
* SGMII, QSGMII, XAUI, XFI
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CoreMark R O 7 tb# (coremark.orgk bY)

Processor Compiler Operating CoreMark CoreMark CoreMark ; Parallel Comments Date
Speed fMHz £ fCore Execution Submitted
in Mhz CERTIFIED
|:| IBM POOWERY 3550 GCC4.6,1 20111003 (Red Hat 3550 94,70 336196.25 64:PThreads comment 11707711
4.6.1-100
D Intel Xeon ES-2650 2000 GCC 4.4.6 2000 145,983 291957 .48 3Z:PThreads comment 03/09/12
(2}
D Tilera TILE-GxS07Z 1000 gcc 4.4.6 1000 230,19 230195.61 3197.16 71: PThreads comment 05/03/13
] Freescale T4240 1300 Green Hills Multi 6.1.4 Cormpiler 1300 104,37 187373.61 15656.13 24:PThreads comment 05705713
w2013.5.0
J:L Freescale T4240 1800 GCC4.7.1 1800 99,57 179763.04 14930.25 24:PThreads comment 10715712
|:| Tilera TILE-Gx36 1400 gcc 4.4 .6 1400 1158.05 165276.25 4591.01 35:PThreads comment 01724712
D CAVILM QCTEOM IT CHNeSE0 GCC 4.6.1 1500 102,32 153477 .22 4796.16 3Z:Fork comment 11/258/11
1500 (2}
|:| Intel Core 17-3930K CPU GCCd 4.6 20110731 (Red Hat 3200 47,17 150962.39 2516040 12:PThreads comment 05/18/12
5200 4.4, 6-3) (2)
F] Tilera TILEPro&d goc .43 66 167.60 145153.74 ZZ65.03 62: PThreads comment 12/16/10
(TLRIG4E0BG-9C) 366
] Tilera TILEPro&d GCCEDG goo 3.2 mode (tile-co 366 140,06 1217291.16 1395.17 62: PThreads / comment 11/20/09
(TLR364E0BG-9C) 566 z.1} core
affinitized
D Intel Xeon L5640 ES (2) ECC4.1.2 20080704 (Red Hat 2266 52,33 118571.75 24:PThreads comment 03/05/10
(Fujitsu R¥300 S8 2266 4.1.2-46)
|:| Intel{R) Core i7-3930K CPU GCC4.4.6 20110731 (Red Hat 3200 36,35 116324 .16 12:PThreads cormrment 05/18/12
3200 4.4 .6-3)

IBM POWER7(%. EEHOY—/\—MITF v T T, 200WHBDBEESE

Intel Xeon E5-26501&CPU& L TIF16 R Ly KRGO T, LiEEMeElXTaT7IL -
Yy MZEk BMHRE, JBEEEAILI5W x 2 = 190W

Tilera TILE-GxI&. VLIW7Z —F% TV F v D= NBLEIZ(IFR A=
1}5;240(;\ STV Fy TOMRAFRITABE IOy E L TERESERELEE

“freescale" e T e e T




h -

y
A
AltiVecT4//8Y
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- 8/16/32E v FDFEME/FFFLEL
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- 32E 5{ N IEEEZENEFFEZE/N S
=_

BE/IATE!D) - 7O EAEREZXRLE

- 172 GFLOPS on T4240

- BB EENIEE 1T TS, 7L
Y ALEELRY bT— HMETHS
L'ft&%n

-128Ey k- PO ERIZKYAEY -
7O tEAFE&E(E

Mentor Embedded Performance
Library (MEPL)

- FFT. FIRNNIRZ 14 JLA . *E;’EIF’EI%I

?&ﬁumb SN T AR %
L. 2505 L EDEH S L NEEME
B £ 2t

Z “freescale"

15

AltiVec Technology on QorIQ
. 1801IEIL1J:0)/\’79,§;

FII'-lT-I

g ﬁﬂ&lﬁﬁs l?@]’]\* B ,,.%i&&_LL'C
=17
- BT RETEYHR—

Dispatch
Execution Flow

Vector Unit

Instruction Stream

64 bits 128 bits

Cache / Memory
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Enterprise Campus
Line Cards

Performance

8 Virtual Cores

Branch up to 1.8GHz

Office

- Quad-Core up to -~ ~

1.4GHz
- T1040 Integrates ( T2081 )
GE Switch ‘ (8-thread) /,

- Dual-Core up to

1.4GHz .
- T1020 Integrates T1040
GE SWItCh- ( T1042 )
- ~ (quad-core) 4
T1020
T1022
~ (dual-core) -

Y )a—o3>

Core Network
Cloud Networking

e

24 Virtual Cores
upto 1.8GHz | 14240
(24-thread)

Q 1

T4160
(26- thread)

16 Virtual Cores
up to 1.8GHz (

( T2080
~ (8-thread)

<T102x ~ T104x ~ T2081>
(¥RTCRVARY—5TIE
EVHE#Y ) 12—

ay

] .
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Highest
performance and
compute density

SoC solution
scaling with
network
demands

Leadership in
- Virtualization

- data center
bridging

Aggressive
integration

- GDbE Switching
- Accelerators

Power optimized
design

- Deep sleep

- Auto response
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T2080 Block Diagram

Power ™ Power ™ Power ™ Power ™
6500 6500 €6500 €6500

32 KB 32 KB 32 KB 32 KB 32 KB 32 KB 32 KB 32 KB
D-Cache] I-Cache jD-Cache] I-Cache jD-Cache] I-Cache [D-Cachel] I-Cache

Processor
* 4x 6500, 64b, 1.2 - 1.8GHz
¢ Dual threaded, with128b AltiVec

» Arranged as cluster of 4 CPUs, with 2MB
L2 per cluster; 256KB per thread

Memory SubSystem

» 512KB Platform Cache w/ECC

» 1x DDR3/3L Controllers up to 2.1GHz

* Upto 1TB addressability (40 bit physical
addressing)

* HW Data Prefetching
Coherency Fabric Switch Fabric

512KB

Platform
Cache

2MB Banked L2

Security Fuse Processor

Security Monitor
IFC PAMU pavu  Peripheral Access Mgmt Unit PAMU High Speed Serial IO

Power Management S — 4 PCle Controllers, two at Gen3
SDXC/eMMC Parse, Classify, /[ || Real Time Debug . . )
2x DUART \L‘bum‘ g:/rl.lA 8ch Watchpoint 1 Wlth SR IOV support
- DMA e . 2atuptox8Gen2

HiGig DCB
4x12C | B | ¢ 2 sRIO Controller

o o
o [3V]
SPI, GPIO Frame Manager ol o] olollolo E E Mzﬁir:or C%r:yeet T 9 and 11 .
2x USB2.0 + PHY ax ax olololollzlz | Il © ype ¥ and 11 messaging
1/25/10GH 1/256 | (0 j0jo 0 jejnl | f§ | + Interworking to DPAA via RMan
+ 2SATA 2.0 3Gb/s
8-Lane 10GHz SERDES 8-Lane 10GHz SERDES « 2 USB 2.0 with PHY
Network 10
Datapath Acceleration * Up to 25Gbps Simple PCD each
« SEC- crypto acceleration 10Gbps * 4x1/10GE, 4x1GE
» DCE - Data Compression Engine 17.5Gbps Device
« PME — Pattern Matching Engine to 10Gbps * TSMC 28HPM Process
* 25x25mm, 896 pins, 0.8mm pitch
P 3
' Frwsecwn, O Framioite ign W e, O8, CodeTER?, Codutlarss, Oiere U e, U an b Eregy D Shtore wgo, Shwia roten MG, FewelUicCs
> d ™ 18 | i com o Ly g s Pl P Gl G I g s P MUOR Sovw, M s
Z “freescale e e Geibo ol e
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. 2081 Block Diagram
(T1272)EDE BT ERFLI-T28 M)

Processor
* 4x e6500, 64b, 1.5 - 1.8GHz

» Dual threaded, with 128b AltiVec
Power™ Power™ Power™ Power™
€6500 €6500 €6500 €6500 » 2MB shared L2; 256KB per thread
Memory Subsystem
* 512KB Platform Cache w/ECC
* 1x DDR3/3L Controllers up to 2.1GHz

* Up to 1TB addressability (40 bit physical
addressing)

* HW Data Prefetching

Coherency Fabric Switch Fabric

512KB

Platform
Cache

32 KB 32 KB 32 KB 32 KB 32 KB 32 KB 32 KB 32 KB
D-Cache] I-Cache JD-Cachel] I-Cache |D-Cachef I-Cache JD-Cache] I-Cache

2MB Banked L2

Security Fuse Processor
Security Monitor
IFC PAMU paMu  Peripheral Access Mgmt Unit PAMU Hig h Speed Serial 10

Power Management Real Time Debug * 4 PCle Controllers, one at Gen3 three at
Parse, Classify,
SDXC/eMMC Distribute . Sﬂ\A DBI(\:/D\ DB’(\:AI}\ Watchpoint Genz2
2x DUART Troosr + 1 with SR-IOV support
4x12C e x8 Gen2

Frame Manager Perf |CoreNet )

SPI, GPIO v v|lol o Monitor)) Trace * 2 USB 2.0 with PHY

olololo '
2 5
2x USB2.0 + PHY 22 0ol % o alala Network 1O

» Up to 25Ghbps Simple PCD each direction
8-Lane 10GHz SERDES * 2x 1/2.5/10GE + 5x1GE

* XFl, 10GBase-KR, SGMII, RGMII,

. 1000Base-KX
Datapath Acceleration

SEC t leration 10Gb Device
. Ctr)y'i Ogcce eration o pS 17565 « TSMC 28HPM Process
-oaa ompres.smn ”9'“6 ' ps * 23x23mm, 780pins, 0.8mm pitch,
* PME - Pattern Matching Engine to 10Gbps pin compatible with T1042

L £
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A e
 1040/20 Block Diagram
Industry’s First 64-bit Embedded Processor with an Integrparg%cejsgirgabit Ethernet Switch
* 4x or 2x 5500, 64b, up to 1.4GHz
not on T1020  Each with 256KB backside L2 cache
e n Power /zrscsh(;gecture® » 256KB Shared Platform Cache w/ECC
Backside Sieab » Supports up to 64GB addressability (36 bit
- o DDR3L/4 physical addressing)
e Memory SubSystem
Securty Fuse c ™ o » 32/64b DDR3L/4 Controller up to 1600MHz
Securty Monitor F;’g:é‘s oherency _ Cygnus Switch Fabric
16b IFC PAMU PAMU PAMU PAMU  petiteaamt Uni High Speed Serial 10
Powesr Dh//l;:ﬂaziment securiy e T quice Ree:v :z"h:o'?:bug * 4x PCle Gen2 Controllers
2 DUART %(Eg Mar. ololl ol Cross * 2x SATA 2.0, ?Gb/s
2x 12C e o oLl c;i :‘ é 9' eur _— * 2x USB 2.0 with PHY
2xUSsPBI’ZGoP\iv(/)PHY gfgi%l B'\:gre-r 16 fgnfg < § L ‘L’E) g EE — — Network 10
— 20 16[16]16]1c] BRI » FMan packet Parse/Classify/Distribute
* Lossless Flow Control, IEEE 1588
8-Lane 5GHz SERDES
* 4x 10/100/1000 Ethernet Controllers
Device Datapath Acceleration » 8-Port Gigabit Ethernet Switch
+ 28HPM Process « SEC- crypto acceleration * QUICC Engine
» 780-pin LCFC packgge « PME- Reg-ex Pattern Matcher * HDLC, 2x TDM
* 23x23mm, 0.8mm pitch « Green Energy Operation
Power targets « Fanless operation quad-core 1.2GHz
» Enable Convection cooled - Packet lossless deepsleep

system design

» Programmable wake-on-packet
» Wake-on-timer/GPIO/USB/IRQ

L £

Z “freescale" 20
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T1042/22 Block Diagram

Processor

» 4x or 2x €5500, 64b, up to 1.4GHz

» Each with 256KB backside L2 cache

» 256KB Shared Platform Cache w/ECC

not on T1022

Power Architecture®
256 KB 5500

Backside

Security Fuse
Processor

Security Monitor

16b IFC

PAMU

Cygnus™ Coherency
Fabric

PAMU

PAMU

Peripheral

PAMU Access Mgmt Unit

Real Time Debug

» Supports up to 64GB addressability (36 bit

32/64-bit ' _
32KB 32KB DDR3L/4 physical addressing)
v ’ 256KB Memory
DCache Feache Platform Cache Controller Memory Su b System

» 32/64b DDR3L/4 Controller up to 1600MHz
Cygnus Switch Fabric
High Speed Serial 10

Power M ; i
ower Management Y _ Quice « 4x PCle Gen2 Controllers
—— o Mo i T e 2x SATA 2.0, 3Gb/
: gr. 0SS . X .U, S
2x DUART %‘;2) olal lolo Trigger )
ax 12C L= = * 2x USB 2.0 with PHY
SPI, GPIO patiem 2l of of @ L)< T T mornor | Treee
' Match  Buffer IR EEE Network IO
2x USB 2.0 w/PHY Engine Mgr. o (%1|X%) E e . o
- 20 || » FMan packet Parse/Classify/Distribute
8.lane 5GHz SERDES * Lossless Flow Control, IEEE 1588
* 5x 10/100/1000 Ethernet Controllers
. . * QUICC Engine
Device Datapath Acceleration Q g

» 28HPM Process
 780-pin LCFC package
» 23x23mm, 0.8mm pitch
Power targets

 Fanless operation quad-core
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* SEC- crypto acceleration
* PME- Reg-ex Pattern Matcher

21

* HDLC, 2x TDM

Features for Printing

* DIU (Display Interface Unit)

» Packet lossless Deep Sleep
« ECMA-393 Auto-response proxy
* Programmable wake-on-packet
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SW Dev Tools Runtime Software HW and SW Engineering Services Training

. Application Specific Software and
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I=7 Aricent Group Integrators
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Green Hills Software AR LAY —H—E R (SSI)
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Occasional

UES WIEEDEDi Middleware Embedded IDH/ODM ;—)743—7"5‘/— Training
P T—FAa—HL—as Board coimeris ||| [ Partners
BAASIIL Green Hills Software Solutions ;;;:)Ll/ =4 ricent Group _
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HW Dev Tools Operating Systems z BAASHIL
HA47RY 30y .
RTOS SRS s53 I
SLURTF S —cv ST =
TIOLUhTo/AY =7 I—7Aa—RL—ay ELEIE1—4 BAETILYL—13
Green Hills Software Et@EaE1—4T79/A0—X I=7 FH/A5—R —r AN
BAO—4—/3y\ Y&AY)a—avX Green Hills Software A2 E =
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QorlQ / PowerQUICC

Common

Communities
SBC: Single Board Computers SOM: System On Modules IDH: Independent Design House ODM Original Design Manufacturer SSI: Software & Solution Integrators rFr‘EESCH,E E COMA PS
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x_.lyerscape Architecture DEiig&EA—F <y T

Cloud Wireless Enterprise
* Virtualization - Central baseband « Public vs. Private
* Big Data « LTE drives IP conversion « Virtual Appliances
* SW Defined Networks +«BYOD
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Layerscape Architecture® %

Layerscape7—FTIF ¥, T—HN\R-PO5L—230 - 7—FTIOF ¥
(DPAA) DiEAET
« EDVATG—EIN—KDIT - TL—LT—

7 General-Purpose Processing Layer (GPPL)

- GPPL: JARYZ+oz7i0LE

- APPL: /Nryhk-AoO—F0LiE
Accelerated Packet Processing Layer (APPL)

W~
- EPIL: DAY L—M/IORAYF2Y
. Load Pattern .
Decomp Security L2-L7 Switch Packet
el I

-« HLAVILE R L3R AT 5E

- CPUa7IZ{&kFFLZzL ) (Core-agnostic)
SoCT oYk ITA—L
(Power Architecturea? or ARM3

7)
Express Packet 1/0O Layer (EPIL)

. APPLIZGPPLMSEIIL, CEEEICK Etemet {000
7L TOY ST AR
"717AP|/7’(77U
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System Interfaces
System Control

System Visualization (Debug/Tuning)
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Kinetis
4 (7] = = = B
Design Potential. Realized

» Cortex-MO+H LUM4a7

e 50MHz~200MHz

* Flash 32kB~4MB

s MRARAT7IYETT
r—32 - AR T4y -
273)(2&5. 300l LDE
BERIAFvT

Vybrid
EXRMTIIFaT-TAEYY
Rich Apps in Real Time.

» Cortex-M4&EAS5a7 M IEXTFR
TIIFAT TR TH—L

s YyFFTI)r—30E)T
JLAA LALIE % [l 3T

« 37499, FVRT—0%
DFEEL-FED#ERE

ARM

_R— T+ YUA

7 Vr—ay-Jotwyy

Your Interface to the World.

« ARM9M5Cortex-A99 7wk

A7 ETIRLEWIAV YT
s TILFATATHBE(HDE T
Z.2DI3DT 5 7490%F)
- ZFEO0SIZxti (Android,
Microsoft, QNX, VxXWorks
%)

built on Layerscape Architecture
TLFATEETOEVY
Accelerating the Network’s IQ

o LANVEIZY TR BELS
JYINDT T T )xT7 " T—F
TIOF¥

« CPUO7IZ{&FLZELISOC
759 T4—L (ARM or
Power Architecture)

50MHzDIAAVMo1GHZZB A ST IILFIA7 - TALYYET
ERTRLELVARMO7ZHEZAE

% FIIHERE
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nernar puvuikOM
Security Fuses
Security Monitor
Power Management
DMA
System Interfaces
IFC NAND Flash
IFC Parallel Bus
QuadSPI Flash
1x SD/MMC
10x UART / 3x I12C
2x 12S / 2x SPI
4x CAN, Motor Control
1x USB 3.0 w/PHY
1x USB 2.0
1x SATA 3.0
LCD Controller
uQUICC Engine

Key Architectural Features:
* ARM AMBA4 MPCore™ Virtualization
* DDR3L/4 interface with ECC support
» 3-port GigE with IEEE 1588
» 2x PCI Express Gen2
» Multi-protocol 4-Lane SerDes
* PCle-2, SATA3, SGMII
* QUICC Engine — HDLC/TDM/ProfiBUS
* EnergyStar support with fast wakeup

General Purpose Processing Layer (GPPL)

ARM Cortex A7 ARM Cortex A7 16/32-bit
Core gﬁZKE; Core DDRA4/3L

are
32KB | 32KB | [2.cache | 32KB | 32kB Memory
l-cache | D-cache l-cache | D-cache Controller

Cache Coherent Interconnect (CCI-400)

Accelerated Packet Processing Layer (APPL)

Express Packet IO Layer (EPIL)
VeTSEC

PCle PCle
2.0 2.0

Key System Integration Features:

* Low-cost NAND/NOR flash systems
* Low-cost DRAM systems

* USB3 SuperSpeed

* SATA Il (6Gbps)

 Audio networking and motor control

* QorlQ Trust Architecture and
ARM TrustZone support

 Alignment with Kinetis/Vybrid portfolio

4-Lane SERDES

» 2Gbps IP forwarding
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QorlQ LS1 Family

- Dual ARM Cortex-A7 cores up to
1.0 GHz

= ECC protected L1/L2 caches
= NEON

- Over 5,000 Coremark at under
3.7W (TDP power)

« Industry best Coremark / mW ratio

- Outstanding security and IP
forwarding

- High integration reduces BOM
costs for targeted applications:

= 802.11ac AP Routers

= Line cards

= Multi-Service Gateways
= Industrial Gateways

= Industrial Automation

= Printing & Imaging

= HMI

= M2M, Smart “X”
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loT (Internet of Things) EF{ ~ D E#k

Making the World a SmartesP
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- QorlQ P1RIHEM{EZFARIRIE Tower System
(FT—R&EB:12)

QorlQ T4240IFA7 " TE(T—REE:13)
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