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66AK2Hxx Multicore DSP+ARM® KeyStone™ Il System-on-Chip (SoC)

1 Device Overview

1.1 Features

» Eight TMS320C66x DSP Core Subsystems (C66x
CorePacs), Each With

— 1.0 GHz or 1.2 GHz C66x Fixed- and Floating-
Point DSP Core

— 38.4 GMacs/Core for Fixed Point @ 1.2 GHz

— 19.2 GFlops/Core for Floating Point @ 1.2
GHz

— Memory

— 32-KB L1P Per CorePac ¢

— 32-KB L1D Per CorePac
— 1024-KB Local L2 Per CorePac
* ARM CorePac

— Four ARM® Cortex®-A15 MPCore™ Processors
atup to 1.4 GHz

— 4MB of L2 Cache Memory Shared by Four ARM
Cores

— Full Implementation of ARMv7-A Architecture
Instruction Set

— 32-KB L1 Instruction and Data Caches per Core

— AMBA 4.0 AXI Coherency Extension (ACE)
Master Port, Connected to MSMC for Low-
Latency Access to Shared MSMC SRAM

* Multicore Shared Memory Controller (MSMC)

— 6MB of MSM SRAM Memory Shared by Eight
DSP CorePacs and One ARM CorePac

— Memory Protection Unit (MPU) for Both MSM
SRAM and DDR3_EMIF
» Multicore Navigator
— 16k Multipurpose Hardware Queues With
Queue Manager

— Packet-Based DMA for Zero-Overhead
Transfers

* Network Coprocessor
— Packet Accelerator Enables Support for
— Transport Plane IPsec, GTP-U, SCTP, PDCP
— L2 User Plane PDCP (RoHC, Air Ciphering)

— 1-Gbps Wire Speed Throughput at 1.5
MPackets Per Second

— Security Accelerator Engine Enables Support for

— IPSec, SRTP, 3GPP, and WiMAX Air .

Interface, and SSL/TLS Security

— ECB, CBC, CTR, F8, A5/3, CCM, GCM,
HMAC, CMAC, GMAC, AES, DES, 3DES,
Kasumi, SNOW 3G, SHA-1, SHA-2 (256-Bit
Hash), MD5

— Up to 2.4 Gbhps IPSec and 2.4 Gbhps Air
Ciphering

— Ethernet Subsystem

— Five-Port Switch (Four SGMII Ports)
Peripherals
— Four Lanes of SRIO 2.1

— Supports up to 5 GBaud

— Supports Direct /0, Message Passing
— Two Lanes PCle Gen2

— Supports up to 5 GBaud
— Two HyperLinks

— Supports Connections to Other KeyStone™
Architecture Devices Providing Resource
Scalability

— Supports up to 50 GBaud

— 10-Gigabit Ethernet (10-GbE) Switch Subsystem
(66AK2H14 Only)

— Two XFI Ports
— |IEEE 1588 Support

— Five Enhanced Direct Memory Access (EDMA)
Modules

— Two 72-Bit DDR3/DDR3L Interfaces With
Speeds up to 1600 MHz
— EMIF16 Interface
- USB 3.0
— Two UART Interfaces
— Three I?C Interfaces
— 32 GPIO Pins
— Three SPI Interfaces
— Semaphore Module
— 64-Bit Timers
— Twenty 64-Bit Timers for 66AK2H14 and
66AK2H12
— Fourteen 64-Bit Timers for 66 AK2H06
— Five On-Chip PLLs
Commercial Case Temperature:
— 0°C to 85°C
Extended Case Temperature:
— —40°C to 100°C

An IMPORTANT NOTICE at the end of this data sheet addresses availability, warranty, changes, use in safety-critical applications,
intellectual property matters and other important disclaimers. PRODUCTION DATA.
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1.2 Applications

* Mission Critical * Imaging

» Computing * Analytics

* Communications * Networking

* Audio » Media Processing

* Video Infrastructure

1.3

13.1

Description

The 66AK2Hxx platform combines the quad ARM Cortex-A15 processor with up to eight TMS320C66x
high-performance DSPs using the KeyStone Il architecture. The 66AK2H14/12/06 device provides up to
5.6 GHz of ARM and 9.6 GHz of DSP processing coupled with security, packet processing, and Ethernet
switching at lower power than multichip solutions. The 66AK2H14/12/06 device is optimal for embedded
infrastructure applications like cloud computing, media processing, high-performance computing,
transcoding, security, gaming, analytics, and virtual desktop.

The C66x core combines fixed-point and floating-point computational capability in the processor without
sacrificing speed, size, or power consumption. The raw computational performance is 38.4 GMACS/core
and 19.2 Gflops/core (@ 1.2 GHz operating frequency). The C66x is also 100% backward compatible with
software for C64x+ devices. The C66x core incorporates 90 new instructions targeted for floating point
(FPi) and vector math oriented (VPi) processing.

The 66AK2H14/12/06 device has a complete set of development tools that includes: a C compiler, an
assembly optimizer to simplify programming and scheduling, and a Windows® debugger interface for
visibility into source code execution.

Enhancements in KeyStone Il

The KeyStone Il architecture provides many major enhancements over the previous KeyStone |
generation of devices. The KeyStone Il architecture integrates a Cortex-A15 processor quad-core cluster.
The external memory bandwidth has been doubled with the integration of dual DDR3 1600 EMIFs. MSMC
internal memory bandwidth is quadrupled with MSMC architecture improvements such as cache
coherency. MSMC also enbles memories to operate at the speed of the processor cores, which reduces
latency and contention while providing high-bandwidth interconnections between processor cores and
shared internal and external memory. Multicore Navigator supports twice the number of queues,
descriptors, and packet DMA, four times the number of micro RISC engines, and a significant increase in
the number of push/pops per second compared to the previous generation. The new peripherals that have
been added include the USB 3.0 controller, and asynchronous EMIF controller for NAND/NOR memory
access. The 3-port Gigabit Ethernet switch in KeyStone | has been replaced with a 5-port Gigabit Ethernet
switch in KeyStone II. Time synchronization support has been enhanced to reduce software workload and
support additional standards like IEEE 1588 Annex D/E and SyncE. The number of GPIOs and serial
interface peripherals, like 1°C and SPI, have been increased to enable more board-level control
functionality.

Device Information®

PART NUMBER PACKAGE BODY SIZE

66AK2H14 AAW 40.0 mm x 40.0 mm

66AK2H12 AAW 40.0 mm x 40.0 mm

66AK2H06 AAW 40.0 mm x 40.0 mm

(1) For more information, see Section 13, Mechanical, Packaging, and Orderable Information.

Device Overview Copyright © 2012-2017, Texas Instruments Incorporated
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1.4 Functional Block Diagram

Figure 1-1, Figure 1-2, and Figure 1-3 show the functional block diagrams of the devices.
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Figure 1-1. Functional Block Diagram for 66AK2H14
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Figure 1-2. Functional Block Diagram for 66AK2H12
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Figure 1-3. Functional Block Diagram for 66AK2H06
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2 Revision History
NOTE: Page numbers for previous revisions may differ from page numbers in the current version.

Changes from Revision F (June 2017) to Revision G Page
e Added DDR3L Interface to FEAUIES. ....ciuiiueiieiiiiiii i s e s s e n i naaas 1
e Updated DVDD15 power supply in Terminal Functions — Power and Ground table from 1.5 V to 1.35/1.5 V......... 32
e Updated DVDD15 entry in Recommended Operating Conditions table. ........ccvviiiiiiiiiiiiiiiiiiiiii e 53
e Updated DVDD15 power supply in Power Supply to Peripheral I/O Mapping table, from 1.5 V to 1.35/1.5 V. ........ 55
« Added DSP Boot Address Register (DSP_BOOT_ADDRN). ...uuuttiieiaeeerasneessasnnessaannnessasnnesrssnnessmmnnnessns 213
* Updated DVDD15 value in Power Supply Rails table from 1.5 V10 1.35/1.5V. ...cviiiiiiiiiiiiiiiiiniesiaenneens 237
e Updated DDR3 value in DDR3 Memory Controller Device-Specific Information section from 1.5-V to 1.35-V /
0 278
e Updated Timers Device-Specific INfOrmation SECHON. .....eviiiiiiiiiiiiii i i rrarr s rraar s sraanneaanas 294
Copyright © 2012-2017, Texas Instruments Incorporated Revision History 7
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3 Device Comparison

Table 3-1 provides a comparison of the 66AK2Hxx devices. The table lists the significant features of the
devices, including the capacity of on-chip RAM, the peripherals, the CPU frequency, and the package type
with pin count.

Table 3-1. Device Features Comparison

HARDWARE FEATURES 66AK2H14 66AK2H12 66AK2H06

C66x DSP 8 8 4
Cores

ARM Cortex-A15 MPCore 4 4 2

10-GbE 2 - -

DDR3 memory controller (72-bit bus 2 2 2

width)

16-bit ASYNC EMIF

EDMAS3 (64 independent channels) 5

High-speed 1x/2x/4x Serial RapidlO port 1 1

(4 lanes)

HyperLink (4 lanes) 2 2 2

1’c 3 3 3
Peripherals SPI 3 3 3

PCle (2 lanes) 1 1 1

USB 3.0 1 1 1

UART 2 2 2

10/100/1000 Ethernet 4 4 4

Management Data Input/Output (MDIO) 1 1 1

64-bit timers (configurable) Twenty 64-bit or Forty 32- | Twenty 64-bit or Forty Fourteen 64-bit or

bit 32-bit Twenty Eight 32-bit

General-Purpose Input/Output port 32 32 32

(GPIO)

Packet Accelerator 1 1 1
Accelerators -

Security Accelerator? 1 1 1

On-Chip
Memory
Organization

L1 program memory controller (C66x)

32KB per CorePac

32KB per CorePac

32KB per CorePac

L1 data memory controller (C66x)

32KB per CorePac

32KB per CorePac

32KB per CorePac

Shared L2 cache (C66Xx)

8192KB

8192KB

4096KB

L3 ROM (C66Xx)

128KB

128KB

128KB

L1 program memory controller (ARM
Cortex-A15)

32KB per CorePac

32KB per CorePac

32KB per CorePac

L1 data memory controller (ARM Cortex-
Al5)

32KB per CorePac

32KB per CorePac

32KB per CorePac

Shared L2 cache (ARM Cortex-A15) 4096KB 4096KB 4096KB
L3 ROM (ARM Cortex-A15) 256KB 256KB 256KB
MSMC 6MB 6MB 6MB

C66x CorePac

CorePac Revision ID Register

0x0009_0000 (PG 1.0)
0x0009_0002 (PG 1.1)
0x0009_0003 (PG 2.0)

0x0009_0000 (PG 1.0)
0x0009_0002 (PG 1.1)
0x0009_0003 (PG 2.0)

0x0009_0000 (PG 1.0)
0x0009_0002 (PG 1.1)
0x0009_0003 (PG 2.0)

Revision ID | (address location: 0181 2000h) 0x0009_0003 (PG 3.0) | 0x0009_0003 (PG 3.0) | 0x0009_0003 (PG 3.0)
0x0009_0003 (PG 3.1) | 0x0009_0003 (PG 3.1) | 0x0009_0003 (PG 3.1)
0x0b98102f (PG 1.0) 0x0b98102f (PG 1.0) | 0x0b98102f (PG 1.0)
. 0x1b98102f (PG 1.1) 0x1b98102f (PG 1.1) | Ox1b98102f (PG 1.1)
éTSAD?_ D g(ﬁ,?;?ﬁgg;fgg, 0x02620018) 0x2b98102f (PG 2.0) 0x2b98102f (PG 2.0) | 0x2b98102f (PG 2.0)
- ' 0x3b98102f (PG 3.0) 0x3b98102f (PG 3.0) | 0x3b98102f (PG 3.0)
0xbb98102f (PG 3.1) 0xbb98102f (PG 3.1) | 0xbb98102f (PG 3.1)
F C66x Upto 1.2 GHz Upto 1.2 GHz Upto 1.2 GHz
requenc
d Y ARM Cortex-Al15 Upto 1.4 GHz Upto 1.4 GHz Upto 1.4 GHz

(1) The Security Accelerator function is subject to export control and will be enabled only for approved device shipments.

8 Device Comparison

Submit Documentation Feedback

Product Folder Links: 66AK2H14 66AK2H12 66AK2H06

Copyright © 2012-2017, Texas Instruments Incorporated



13 TEXAS
INSTRUMENTS

www.ti.com

66AK2H14, 66AK2H12, 66AK2H06
SPRS866G —~NOVEMBER 2012-REVISED OCTOBER 2017

Table 3-1. Device Features Comparison (continued)

HARDWARE FEATURES 66AK2H14 66AK2H12 66AK2HO06

Core (V) SmartReflex™ variable SmartReflex™ variable | SmartReflex™ variable
Voltage supply supply supply

10 (V) 085V,10V,135V,15 | 0.85V,10V,135V, | 0.85V,1.0V, 135V,

V,18Vand 3.3V 15V,18Vand33V | 1.5V,18Vand 3.3V
BGA Package 40 mm x 40 mm 1517-pin flip-chip plastic 1517-pin flip-chip 1517-pin flip-chip
g BGA (AAW) plastic BGA (AAW) plastic BGA (AAW)

Process um 0.028 pm 0.028 pm 0.028 pm
Technology

3.1 Related Products

For information about other devices in this family of products or related products, see the following links.
Digital Signal Processors From sensors to servers, Tl has the right DSPs for every application.

66AK2x Multicore DSP + ARM Processors Describes the features, applications, and products available
on these processors.

Companion Products for 66AK2Hxx Review products that are frequently purchased or used in
conjunction with this product.

Copyright © 2012-2017, Texas Instruments Incorporated Device Comparison 9
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4 Terminal Configuration and Functions

Package Terminals

4.1

Figure 4-1 shows the AAW ball grid array package (bottom view). The 14 pins that serve the 10-GbE

function (XFI) in the 66AK2H14 are reserved in the 66AK2H12/06 devices.
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Figure 4-1. AAW 1517-Pin BGA Package (Bottom View)

Pin Map

4.2

The following figures show the 66AK2Hxx pin assignments in four quadrants (A, B, C, and D). The 14 pins

serving the 10-GbE function (XFI) in the 66 AK2H14 device are reserved in the 66AK2H12/06 devices.

A B/ CD

Figure 4-2. Pin Map Panels (Bottom View)
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1 2 3 4 5 6 7 8 9 10
AW (NOPIN) VSS VSS HYP1CLKP HYP1CLKN VSS HYPORXN3 | HYPORXP3 VSS HYPORXNO
AV VSS VSS HYP1RXN3 HYP1RXP3 VSS HYP1RXN1 HYP1RXP1 VSS HYPORXN2 | HYPORXP2
AU VSS VSS VSS HYP1RXN2 HYP1RXP2 VSS HYP1IRXNO | HYP1RXPO VSS HYPORXN1
AT RSV190 VSS HYP1TXN3 HYP1TXP3 VSS HYP1TXNO HYP1TXPO VSS HYPOCLKP | HYPOCLKN
AR RSV189 RSV186 VSS HYP1TXN2 HYP1TXP2 VSS HYPOTXN3 | HYPOTXP3 VSS HYPOTXN1
AP TSRXCLKOUTON RSV187 TSRXCLKOUTIN VSS HYP1TXN1 HYP1TXP1 VSS HYPOTXN2 = HYPOTXP2 VSS
AN| TSRXCLKOUTOP VSS TSRXCLKOUT1P RSV002 VSS VSS VSS VSS VSS RSV019
AM  TSREFCLKP | ALTCORECLKP VSS RSV003 CVDD HYP1REFRES RSV020 VSS HYPOREFRES VSS
AL  TSREFCLKN | ALTCORECLKN SYSCLKP CORECLKSEL VSS CVDD VSS CVDD VSS VDDAHV
AK'  SYSCLKOUT VSS SYSCLKN POR RSV012 VSS CVDD VSS CVDD VSS
AJ| HYPOTXPMDAT | HYPORXPMCLK | HYPOTXFLCLK | HYPORXFLDAT = HYPORXFLCLK VSS VSS CVDD VSS CVDD
AH  HYP1TXPMCLK = HYPLITXFLDAT = HYPITXFLCLK | HYP1RXFLCLK | HYPOTXPMCLK VSS VSS VSS CVDD VSS
AG TDI HYP1RXFLDAT = HYPORXPMDAT VSS HYPOTXFLDAT DVDD18 VSS CVDD VSS CcvDD
AF TDO HYP1TXPMDAT | HYP1IRXPMCLK | HYP1RXPMDAT BOOTCOMPLETE VSS DVDD18 VSS CVDD VSS
AE TCK T™S VSS LRESET HOUT DVDD18 VSS CVDD VSS CVDD
AD TRST RESET RESETFULL LRESETNMIEN NMI VSS DVDD18 VSS CcvDD VSS
AC  TSPUSHEVT1 TSPUSHEVTO TSSYNCEVT RSV188 RESETSTAT DVDD18 VSS CVDD VSS CvDD
AB  TSCOMPOUT EMUO1 EMU14 EMU10 DVDD18 VSS DVDD18 VSS CVDD VSS
AA|  USBRESREF EMUO00 EMU11 EMU18 VSS DVDD18 VSS CVDD VSS CcvDD
Y USBRXOM VSS EMUO2 EMUO3 DVDD18 VSS DVDD18 VSS CVDD VSS
w USBRXOP USBCLKP EMU04 EMUO5 VSS DVDD18 VSS CVDD VSS CVDD
\Y USBTXOM USBCLKM VSS EMUO6 DVDD18 VSS DVDD18 VSS CcvDD VSS
u USBTXOP USBDP EMU08 EMUO7 EMU12 DVDD18 VSS CVDD VSS CVDD
T USBVBUS USBDM EMU09 EMU13 EMU16 VSS DVDD18 VSS CVDD VSS
R USBIDO VSS EMU15 EMU17 VSS DVDD18 VSS CVDD VSS CcvDD
P RSV001 RSV000 SDAO scL2 VSS VSS CVDD VSS CVDD VSS
N SCLO SDAL SDA2 scL1 VSS CVDD VSS CVDD VSS CVDD
M TIMIL TIMIO TIMOO TIMO1 UARTIRTS VSS CVDD VSS CVDD VSS
L UARTOCTS UART1RXD USBDRVVBUS UARTORTS VSS CVDD VSS DVDD15 VSS DVDD15
K UARTICTS UARTOTXD UART1TXD UARTORXD VSS VSS DVDD15 VSS DVDD15 VSS
J VSS VSS VSS VSS VSS DVDD15 VSS DVDD15 VSS DVDD15
H DDR3ADO04 DDR3ADO1 DDR3AD13 VSS DDR3AD17 VSS DVDD15 VSS DVDD15 DDR3ARQ1
G DDR3AD00 DDR3AD03 DDR3AD10 DDR3AD16 DDR3AD20 DDR3AD29 DDR3AD30 | DDR3AA02 = DDR3AAOL1 | DDR3AA03
F DDR3ADO02 DDR3AD06 DDR3ADQM1 DDR3AD09 DDR3AD19 DDR3AD26 DDR3AD25 | DDR3AAO5 = DDR3AA04 | DDR3AAL0
EDDR3ADQSOP DDR3AD05 VSS DDR3AD08 VSS DDR3ADQM3 VSS DDR3AA00 VSS DDR3AA12
D DDR3ADQSON DDR3AD07 DDR3AD14 DDR3AD15 DDR3AD18 DDR3AD21 DDR3AD31 | DDR3AA09 = DDR3AAO7 | DDR3AA15
c VSS DDR3ADQMO DDR3ADQSIN VSS DDR3AD22 VSS DDR3AD24 VSS DDR3AA06 VSS
B VSS VSS DDR3ADQS1P DDR3AD12 DDR3ADQS2N DDR3AD23 | DDR3ADQS3P | DDR3AD28 = DDR3AA08 | DDR3AA14
A (NOPIN) VSS VSS DDR3AD11 DDR3ADQS2P | DDR3ADQM2 DDR3ADQS3N| DDR3AD27 = DDR3AA1l | DDR3AA13
1 2 3 4 5 6 7 8 9 10
Figure 4-3. 66AK2Hxx Pin Map Left Side Panel (A) — Bottom View
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11 12 13 14 15 16 17 18 19 20

AW HYPORXPO VSS RSV167 RSV168 VSS RSV161 RSV162 VSS XFIRXP1 XFIRXN1
AV VSS RSV171 RSV172 VSS RSV165 RSV166 VSS XFIRXPO XFIRXNO VSS
AU HYPORXP1 VSS RSV169 RSV170 VSS RSV163 RSV164 VSS XFICLKP XFICLKN
AT VSS RSV183 RSV184 VSS RSV177 RSV178 VSS XFITXPO XFITXNO VSS
AR| HYPOTXP1 VSS RSV181 RSV182 VSS RSV175 RSV176 VSS XFITXP1 XFITXN1
AP| HYPOTXNO HYPOTXPO VSS RSV179 RSV180 VSS RSV173 RSV174 VSS VSS
AN VSS VSS VSS VSS VSS XFIREFRESO VSS VSS RSV026 VSS
AM  RSV099 VSS VSS RSV025 RSV185 RSV024 VSS VSS XFIREFRES1 VSS
AL VSS VDDAHV VSS VDDAHV VSS VDDAHV VSS VDDAHV VSS VDDAHV
AK|  VDDAHV VSS VDDAHV VSS VDDAHV VSS VDDAHV VSS VDDAHV VSS
AJ VSS VDDALV VSS VDDALV VSS VDDALV VSS VDDALV VSS VDDALV
AH  VDDALV VSS VDDALV VSS VDDALV VSS VDDALV VSS VDDALV VSS
AG VSS VDDALV VSS VDDALV VSS VDDALV VSS VDDALV VSS VDDALV
AF|  AVDDAL VSS VDDALV VSS VDDALV VSS VDDALV VSS VDDALV VSS
AE VSS CVDD VSS CVDD VSS CVDD VSS CVDD VSS CVDD
AD  VNWA2 VSS CVDD VSS CVDD VSS CVDD1 VSS CVDD1 VSS
AC VSS CVDD VSS CVDD VSS CVDD VSS CcvDD1 VSS CVDD
AB CVDD VSS VDDUSB VSS CVDD VSS CVDD VSS CVDD VSS
AA VSS VP VSS DVDD33 VSS CVDD VSS CVDD VSS CVDD
\ VPTX VSS VPH VSS CVDD VSS CVDD VSS CVDD VSS

w VSS CVDD VSS CVDD VSS CVDD1 VSS CVDD VSS CVDD
V. VNWA4 VSS cvDD1 VSS CVDD VSS CVDD1 VSS CVDD VSS

u VSS CVDD VSS CvDD1 VSS CvVDD1 VSS CVDD VSS CcvDD1
T CvDD VSS CvDD1 VSS CVDD VSS CVDD VSS CVDD VSS

R VSS CVDD VSS CVDD VSS CVDD VSS CVDD VSS CcvDD
P AVDDA6 VSS CVDD VSS CVDD VSS CVDD VSS CVDD VSS

N VSS CVDD VSS CVDD VSS CVDD VSS CVDD VSS AVDDA2
M  DVDD15 VSS AVDDA7 VSS AVDDAS VSS DVDD15 AVDDA9 DVDD15 AVDDA10

L VSS DVDD15 VSS DVDD15 VSS DVDD15 VSS DVDD15 VSS DVDD15
K DVDD15 VSS DVDD15 VSS DVDD15 VSS DVDD15 VSS DVDD15 VSS

J VSS DVDD15 VSS DVDD15 VSS DVDD15 VSS DVDD15 VSS DVDD15
H DVDD15 VSS DVDD15 VSS DVDD15 DDR3ARQO DVDD15 VSS DVDD15 VSS

G DDR3ABA2 DDR3ACKEOQ DDR3AODT1 DDR3AVREFSSTL | DDR3ACB07 DDR3AD33 DDR3AD35 | DDR3AD42 = DDR3AD44 | DDR3AD51

F DDRB3ACE1 DDR3AWE RSV029 DDR3ACB05 DDR3ACB03 DDR3AD34 DDR3AD38 | DDR3AD47 | DDR3AD43 | DDR3AD54

E VSS DDR3AODTO VSS DDR3ADQM8 VSS DDR3AD32 VSS DDR3AD39 VSS DDR3AD53
D DDR3ACEQ RSV027 RSV028 DDR3ACB06 DDR3ACB04 DDR3AD36 DDR3AD37 | DDR3AD46 | DDR3AD41 = DDR3AD50
C DDR3ABA1 VSS DDR3ACAS VSS DDR3ACBO01 VSS DDR3ADQM4 VSS DDR3AD40 VSS

B DDR3ABAO  DDR3ACLKOUTNO DDR3ACLKOUTN1 | ~DDR3ARESET | DDR3ADQS8P DDR3ACB02 | DDR3ADQS4N | DDR3AD45 = DDR3ADQS5P | DDR3ADA49
A| DDR3ACKEL | DDR3ACLKOUTPO | DDR3ACLKOUTP1 DDR3ARAS DDR3ADQS8N = DDR3ACB00  DDR3ADQS4P DDR3ADQMS  DDR3ADQS5N | DDR3AD48

11 12 13 14 15 16 17 18 19 20
Figure 4-4. 66AK2Hxx Pin Map Left Center Panel (B) — Bottom View
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21 22 23 24 25 26 27 28 29 30
Vss RIORXN2 RIORXP2 Vss SGMII3RXN SGMII3RXP &S SGMIIORXN SGMIIORXP WSS AW
RIORXN3 RIORXP3 VSS RIORXNO RIORXPO VSS SGMIIIRXN SGMIIIRXP VSS PCIERXN1 AV
VSS RIORXN1 RIORXP1 VSS SGMII2RXN SGMII2RXP VSS SGMIIOTXN SGMIIOTXP VSS AU
RIOTXN3 RIOTXP3 Vss RIOTXNO RIOTXPO VSS SGMIILTXN SGMIILTXP VSS PCIETXNO AT
VSS VSS RIOTXN1 RIOTXP1 VSS SGMII2TXN SGMII2TXP VSS PCIETXN1 PCIETXP1 AR
VSS RIOTXN2 RIOTXP2 VSS SGMIIBTXN SGMII3TXP VSS VSS VSS VSS AP
VSS VsS Vss Vss Vss Vss &S Vss VsS PACLKSEL AN
RIOREFRES VSS RSV021 SGMIIREFRES RSV023 PCIEREFRES DVDD18 RSV022 DVDD18 RSV192 AM
VSS VDDAHV VSS VDDAHV VSS DVDD18 VSS DVDD18 VSS CVDD AL
VDDAHV VSS VDDAHV VSsS VDDAHV VSS DVDD18 Vss CcvDD WSS AK
VSS VDDALV VSS VDDALV VSS DVDD18 VSS CvDD VSS DVDD15  |AJ
VDDALV VSS VDDALV VSS VDDALV VSS CVDD VSS AVDDA4 VSS AH
VSsS VDDALV VSS VNWAL VSS AVDDA5 &S CVDD VsS DVDD15  AG
VDDALV VSS VDDALV VSS CVDD VSS CVDD VSS DVDD15 VSS AF
VSS CVDD VSS CVDD VSS CVDD VSS AVDDA15 VSS DVDD15 AE
CcvDD VsS CVDD Vss CVDD VSS CVDD AVDDA14 DVDD15 VSS AD
VSS CVDD VSS CVDD VSS CVDD VSS AVDDA13 VSS DVDD15 | AC
CVDD VSS CVDD VSS CVDD VSS CVDD AVDDA12 DVDD15 VSS AB
Vss CcvDD Vss CVDD Vss CVDD &S DVDD15 VSS DVDD15  AA
CVDD VSS CVDD VSS CVDD VSS CVDD AVDDA11 DVDD15 VSS %
VSS CVDDT1 VSS CVDD VSS CVDD VSS DVDD15 VSS DVDD15 W
CvDD1 &S CVDD Vss CVDD Vss CVDD Vss DVDD15 WSS Y
VSS CVDDT1 VSS CVDD VSS CvDD VSS DVDD15 VSS DVDD15 (U
CVDD1 VSS CVDD VSS CVDD VSS CVDD VSS DVDD15 VSS T
Vss CVDDT1 Vss CVDD Vss CVDD &S DVDD15 VSS DVDD15 R
CVDD VSS CVDD VSS CVDD VSS CVDD VSS DVDD15 VSS P
VSS CVDD VSS CVDD VSS CVDD VSS AVDDA3 VSS DVDD18 N
VPP &S VNWA3 Vss CVDD Vss CVDD Vss DVDD18 WSS M
VSS VPP VSS DVDD18 VSS DVDD18 VSS CvDD VSS DVDD18 L
DVDD15 VSS DVDD15 VSS DVDD18 VSS DVDD18 VSS CVDD VSS K
Vss DVDD15 Vss Vss Vss DVDD18 &S DVDD18 VsS CVDD J
DVDD15 DDR3ARQ2 DVDD15 VSS DVDD18 VSS DVDD18 VSS VSS VSS H
DDR3AD55 DDR3AD57 VSS CORESEL3 VSS RSV018 VSS SPI2DOUT VSS GPIO09 G
DDR3AD62 DDR3AD59 RSV013 CORESELO SPIOSCS0 RSV017 SPI1DIN SPI2DIN GPIO00 GPIO12 F
VSS DDR3AD60 RSV014 CORESEL1 SPI2SCS3 SPI0SCS2 SPI1SCS3 VSS GPIO05 GPIO11 E
DDR3ADQM6 DDR3AD63 DDR3AD58 CORESEL2 SPI2CLK SPI0SCS3 SPI1SCS2 SPI2SCS1 GPI002 GPIO06 D
DDR3AD52 &S DDR3AD56 Vss SPI0SCS1 Vss SPI1SCS1 SPI1CLK VsS GPIO07 c
DDR3ADQS6N = DDR3AD61 | DDR3ADQS7N RSV004 DDR3ACLKP SPIOCLK SPI1SCS0 SPI2SCS0 GPI004 GPIO01 B
DDR3ADQS6P = DDR3ADQM7 | DDR3ADQS7P RSV005 DDR3ACLKN SPIODIN SPIODOUT SPI1DOUT SPI2SCS2 GPIO08 A
21 22 23 24 25 26 27 28 29 30
Figure 4-5. 66AK2Hxx Pin Map Right Center Panel (C) — Bottom View
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31 32 33 34 35 36 37 38 39
PCIECLKP PCIECLKN VSS SRIOSGMIICLKP | SRIOSGMIICLKN RSV81 VSS VSS (NOPIN) AW
PCIERXP1 VSS PASSCLKP PASSCLKN VSS RSV79 RSV77 VSS VSS AV
PCIERXNO PCIERXPO VSS RSV008 RSV80 RSV76 RSV78 VCNTL4 VSS AU
PCIETXPO VSS XFIMDIO RSV009 RSV75 VSS RSV74 VCNTL3 VCNTLO AT
VSS MDIO VSS XFIMDCLK VCNTL5 VCNTL2 VCNTL1 DDR3BCLKP DDR3BCLKN AR
MDCLK RSV193 RSV195 RSV191 VD VCL VSS RSV006 RSV007 AP
VSS RSV194 DDR3BD58 DDR3BD56 VSS DDR3BD57 DDR3BD63 DDR3BDQS7P DDR3BDQS7N AN
CVDD VSS VSS DDR3BD59 DDR3BD60 DDR3BD62 VSS DDR3BD61 DDR3BDQM7 AM
VSS DVDD15 DDR3BD55 DDR3BD52 VSS DDR3BD53 DDR3BD54 DDR3BDQS6N DDR3BDQS6P AL
DVDD15 DDR3BRQ2 VSS DDR3BDQM6 DDR3BD51 DDR3BD50 VSS DDR3BD49 DDR3BD48 AK
VSS VSS DDR3BD41 DDR3BD43 VSS DDR3BD44 DDR3BDA47 DDR3BDQS5N DDR3BDQS5P  |AJ
DVDD15 DDR3BD40 VSS DDR3BD37 DDR3BD38 DDR3BD42 VSS DDR3BD46 DDR3BD45 AH
VSS DDR3BD39 DDR3BDQM4 DDR3BD35 VSS DDR3BD36 DDR3BD32 DDR3BD34 DDR3BDQM5 AG
DVDD15 DDR3BCB00 VSS DDR3BCBO01 DDR3BCB03 DDR3BD33 VSS DDR3BDQS4P DDR3BDQS4N  |AF
VSS DDR3BCB02 DDR3BCB04 DDR3BCB07 VSS DDR3BCB05 DDR3BDQM8 DDR3BDQS8N DDR3BDQS8P | AE
DVDD15 DDR3BRAS VSS DDR3BODT1 RSV030 DDR3BCB06 VSS DDR3BCLKOUTPO | DDR3BCLKOUTNO AD
DDR3BVREFSSTL DDR3BRESET | DDR3BODTO RSV031 VSS DDR3BCAS DDR3BWE DDR3BCLKOUTN1 | DDR3BCLKOUTP1 AC
DVDD15 RSV032 VSS DDR3BCEO DDR3BBA2 VSS VSS DDR3BCKE1 DDR3BCKEQ AB
DDR3BRQO DDR3BA00 DDR3BA08 DDR3BBA1 VSS DDR3BCEL DDR3BBAO DDR3BA14 DDR3BA11 AA
DVDD15 DDR3BA09 VSS DDR3BA03 DDR3BA12 DDR3BA15 VSS DDR3BA10 DDR3BA13 \
VSS DDR3BA02 DDR3BAO1 DDR3BA04 VSS DDR3BA06 DDR3BA07 DDR3BD27 DDR3BD28 w
DVDD15 DDR3BD30 VSS DDR3BA05 DDR3BD24 DDR3BD31 VSS DDR3BDQS3N DDR3BDQS3P |V
VSS DDR3BDQM3 DDR3BD29 DDR3BD26 VSS DDR3BD25 DDR3BD21 DDR3BD23 DDR3BDQM2 U
DVDD15 DDR3BD08 VSS DDR3BD16 DDR3BD18 DDR3BD22 VSS DDR3BDQS2N DDR3BDQS2P | T
VSS DDR3BD09 DDR3BD14 DDR3BD17 VSS DDR3BD20 DDR3BD19 DDR3BD12 DDR3BD11 R
DVDD15 DDR3BRQ1L VSS DDR3BDQM1 DDR3BD10 DDR3BD15 VSS DDR3BDQSIN DDR3BDQS1P P
VSS DDR3BD13 DDR3BD04 DDR3BDO1 VSS DDR3BDO06 DDR3BDO05 DDR3BD07 DDR3BDQMO N
DVDD15 EMIFDO0 VSS EMIFD13 EMIFD15 EMIFD14 DDR3BD02 DDR3BDQSOP DDR3BDQSON M
VSS DVDD15 EMIFDO2 EMIFDO3 EMIFD12 EMIFD11 VSS DDR3BD00 DDR3BDO03 L
DVDD18 VSS EMIFAO07 EMIFA16 VSS EMIFD10 EMIFD06 EMIFD09 EMIFDO08 K
VSS DVDD18 VSS EMIFA05 EMIFA18 EMIFA21 EMIFDO1 EMIFDO5 EMIFDO7 J
CVDD VSS EMIFBE1L EMIFBEO EMIFA06 EMIFA12 VSS EMIFA22 EMIFD04 H
VSS EMIFCEL EMIFCEO EMIFCE2 VSS EMIFA02 EMIFA09 EMIFA14 EMIFA19 G
GPIO10 RSV016 EMIFRNW EMIFAQO EMIFAL7 EMIFWE EMIFAO1L EMIFAL0 EMIFA15 F
GPI025 GPIO14 RSV015 EMIFA04 EMIFA13 EMIFCE3 EMIFOE EMIFWAITO EMIFA03 E
GPIO22 GPIO27 GPIO21 VSS EMIFA11 EMIFA23 VSS RSV011 EMIFWAIT1 D
GPIO18 VSS GPI028 GPI029 EMIFA08 EMIFA20 ARMCLKP RSV010 VSS c
GPIO15 GPIO19 GPIO24 GPIO31 GPIO23 GPIO30 ARMCLKN VSS VSS B
GPIO13 GPIO17 GPIO20 GPIO26 GPIO03 GPIO16 VSS VSS (NOPIN) A
31 32 33 34 35 36 37 38 39

Figure 4-6. 66AK2Hxx Pin Map Right Side Panel (D) — Bottom View
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4.3 Terminal Functions
The terminal functions table (Table 4-2) identifies the external signal names, the associated pin (ball)
numbers, the pin type (I, O/Z, or 1/0/Z), whether the pin has any internal pullup/pulldown resistors, and
gives functional pin descriptions. This table is arranged by function. The power terminal functions table
(Table 4-3) lists the various power supply pins and ground pins and gives functional pin descriptions.
Table 4-4 shows all pins arranged by signal name. Table 4-5 shows all pins arranged by ball number.
There are 17 pins that have a secondary function as well as a primary function. The secondary function is
indicated with a dagger ().
For more detailed information on device configuration, peripheral selection, multiplexed/shared pins, and
pullup/pulldown resistors, see Section 10.2.
Use the symbol definitions in Table 4-1 when reading Table 4-2.
Table 4-1. 1/0O Functional Symbol Definitions
FUNCTIONAL Table 4-2 COLUMN
SYMBOL DEFINITION HEADING
Internal 100-pA pulldown or pullup is provided for this terminal. In most systems, a 1-kQ
IPD or IPU res@stor can be' use_d to oppose the IPD/IPU. For more detail(_ed information on pulldown/pullup IPD/IPU
resistors and situations in which external pulldown/pullup resistors are required, see Hardware
Design Guide for KeyStone Il Devices.
A Analog signal Type
GND Ground Type
| Input terminal Type
O Output terminal Type
S Supply voltage Type
VA Three-state terminal or high impedance Type
Table 4-2. Terminal Functions — Signals and Control by Function
BALL
SIGNAL NAME NO. TYPE | IPD/IPU | DESCRIPTION
Boot Configuration Pins
ARMAVSSHAREDT G24 | Down Boot strapped pin to share ARM AVS with SoC. Pin shared with CORESEL3.
AVSIFSELOT M2 | Down Default value (Boot Strapped) for SR PINMUX register (SR_PINCTL). Pins shared with TIMIO and
AVSIFSEL1t M1 I Down TIMIL.
BOOTMODE_RSVDt B31 | Down BOOTMODE reserved pin. Pin shared with GPIO15.
BOOTMODEOQOT B30 I Down
BOOTMODEO1t D29 [ Down
BOOTMODEO2t A35 [ Down
BOOTMODEO3t B29 [ Down
BOOTMODEO4t E29 [ Down
BOOTMODEO5+t D30 I Down User-defined BOOTMODE pins
BOOTMODEO6 C30 I Down See Section 10.1.2 for more details.
BOOTMODEO7t A30 ! Down (T Pins are secondary functions and are shared with GP1O[01:13])
BOOTMODEO8t G30 [ Down
BOOTMODEO9tT F31 [ Down
BOOTMODE10t E30 [ Down
BOOTMODE11t F30 [ Down
BOOTMODE12t A31 [ Down
BOOTMODE13t F24 I User-defined BOOTMODE pins
BOOTMODE14f E24 ! See Section 10.1.2 for more details.
BOOTMODELST D24 ! (t Pins are secondary functions and are shared with CORESEL][0:2])
BOOTCOMPLETE AF5 oz Down Boot progress indication output
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Table 4-2. Terminal Functions — Signals and Control by Function (continued)

BALL
SIGNAL NAME NO. TYPE | IPD/IPU | DESCRIPTION
DDR3A_REMAP_ENTt | A36 | Down Control ARM remapping of DDR3A address space in the lower 4GB (32b space) Mode select.
Secondary function. Pin shared with GP1O16.
LENDIANT F29 | Up Little-endian configuration pin. Pin shared with GP1O00.
MAINPLLODSELT E32 | Down Main PLL Output divider select. Pin shared with GPIO14.
Clock / Reset
ALTCORECLKN AL2 | . .
Alternate clock input to Main PLL
ALTCORECLKP AM2 |
ARMCLKN B37 |
Reference clock to drive ARM CorePac PLL
ARMCLKP C37 |
CORECLKSEL AL4 | Down Core clock select to select between SYSCLK(N|p) and ALTCORECCLK to the main PLL
CORESELO F24 | Down
CORESEL1 E24 | Down
Select for the target core for LRESET and NMI
CORESEL2 D24 | Down
CORESEL3 G24 | Down
DDR3ACLKN A25 |
DDR3A reference clock input to DDR PLL
DDR3ACLKP B25 |
DDR3BCLKN AR39 | i
DDR3B reference clock input to DDR PLL
DDR3BCLKP AR38 |
HOUT AE5 oz Up Interrupt output pulse created by IPCGRH
HYPOCLKN AT10 |
HyperLink reference clock to drive HyperLinkO SerDes
HYPOCLKP AT9 |
LRESET AE4 | Up Warm reset
LRESETNMIEN AD4 | Up Enable for core selects
HYP1CLKN AW5 I ) ) )
HyperLink reference clock to drive HyperLink 1 SerDes
HYP1CLKP AW4 |
NMI AD5 | Up Nonmaskable interrupt
PACLKSEL AN30 | Down PA clock select to choose between core clock and PASSCLK pins
PASSCLKN AV34