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Features

NXP reserves the right to change the production detail specifications as may be
required to permit improvements in the design of its products.

LS1088A contains eight ARM® Cortex®-A53 (32/64
bit) cores with the following capabilities:

— Speed up to 1.6 GHz

— Arranged as two clusters of four cores

— 32 KB L1 instruction cache (ECC protection) and 32

KB L1 data cache (ECC protection)

— Two 1 MB unified I/D L2 cache (ECC protection),
one per Cortex-A53 core cluster

— NEON™ SIMD coprocessor

— ARMVS cryptography extensions

Hierarchical interconnect fabric:
— Hardware-managed data coherency
— Up to 700 MHz operation

One 32/64-bit DDR4 SDRAM memory controller:
— ECC and interleaving support
— Upto 2.1 GT/s

Datapath acceleration architecture 2.0 (DPAA2)

incorporates acceleration for the following functions:

— Packet parsing, classification, and distribution
(WRIOP)

— Queue management for scheduling, packet
sequencing, and congestion management (QMan)

— Hardware buffer management for buffer allocation
and de-allocation (BMan)

— Cryptography acceleration (SEC)

— IEEE 1588 support

— Advanced I/O processor (AIOP)

Parallel Ethernet interfaces:
— Up to two RGMII interfaces

Document Number LS1088A
Rev. 0, 01/2018

LS1088A

Eight SerDes lanes for high-speed peripheral
interfaces:

Three PCI Express 3.0 controllers (one supporting
x4 operation)

One serial ATA (SATA 3.0) controller supporting
6 Gbps

Up to two SGMII supporting 2500 Mbps

Up to four SGMII supporting 1000 Mbps

Up to two XFI (10 GbE) interfaces

Up to two QSGMII

Supports 1000Base-KX

Supports 10GBase-KR

Additional peripheral interfaces include:

One quad serial peripheral interface (QSPI)
controller, one serial peripheral interface (SPI)
controller

Integrated flash controller (IFC) supporting NAND
and NOR flash with 28-bit addressing and 16-bit
data

Two USB 3.0 controllers with integrated PHY
Enhanced secure digital host controller supporting
SD 3.0, eMMC 4.4, and eMMC 4.5 modes

uQE supporting TDM/HDLC

Four I2C controllers

Two 16550-compliant DUARTS

General purpose 10 (GPIO), four FlexTimers, and
nine watchdog timers

Trust architecture

Debug support with run control, data acquisition,
high-speed trace, and performance/event monitoring

780 FC-PBGA package, 23 mm x 23 mm, 0.8 mm
pitch
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Overview

1 Overview

A member of the Layerscape (LS1) series, the LS1088A is a cost-effective, power-
efficient, and highly integrated system-on-chip (SoC) device featuring eight extremely
power-efficient 64-bit ARM® Cortex®-AS53 cores with ECC-protected L1 and L2 cache
memories for high reliability, running up to 1.6 GHz.

The LS1088A family of devices can be used for enterprise and service provider routers,
Virtual CPE, industrial communications, security appliance and military and aerospace
applications.

This figure shows the LS1088A block diagram.
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Figure 1. LS1088A block diagram

2 Pin assignments

|NOTE: Information given in this section is preliminary and is subject to change.
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Pin assignments

2.1 780 BGA ball layout diagrams

This figure shows the complete view of the LS1088A BGA ball map diagram. Figure 3,
Figure 4, Figure 5, and Figure 6 show quadrant views.
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Pin assignments

1 2 383 4 5 6 7 8 9 10 11 12 13 14|15 16 17 18 19 20 21 22 23 24 25 26 27 28

S R S R S
D S S
S R

s

+4+

S S e 2 2
099900008 e PO0S e

S+ 44444

AAAAAAAAAAA

00000000 000003200:
200000020202600900¢
00006002020202090000¢

00020000000000020000:
00000030220
2000000086000000000008¢

- |V =z 22 X <« I O M m O O W >»

—
< C

29882 2222222298988¢

29829229229928292094
299292992922 992929220¢
S 2 222222209
19909929999290999099909094

% )J: < = < c 4 :U|'U zZz 2 r X &« T O mMm m o O W >
> > » <
o w > 2

AD

R S R e I
2 S R R R R R

2ﬁ.:33*“*****************‘** N
L J

1 2 3 4 5 6 7 8 9 10 11 12 13 14|15 16 17 18 19 20 21 22 23 24 25 26 27 28

m c <
8 2 2
@ (2]
)
I

Figure 2. Complete BGA Map for the LS1088A
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Pin assignments

2.2 Pinout list

This table provides the pinout listing for the LSTI088A by bus. Primary functions are
bolded in the table.

Table 1. Pinout list by bus

Signal Signal description Package Pin Power supply Notes
pin type
number
DDR SDRAM Memory Interface 1
D1_MAO00 Address va7 O |[G1Vpp 1
D1_MAO1 Address N27 0] G1Vpp 1
D1_MAO02 Address N28 O |[G1Vpp 1
D1_MAO03 Address M28 0] G1Vpp 1
D1_MAO04 Address L28 O |[G1Vpp 1
D1_MAO05 Address L27 O |[G1Vpp 1
D1_MAO06 Address K28 O |[G1Vpp 1
D1_MAO07 Address J27 O |[G1Vpp 1
D1_MAO08 Address J28 (0] G1Vpp 1
D1_MAO09 Address G28 (0] G1Vpp 1
D1_MA10 Address Y28 O |[G1Vpp 1
D1_MA11 Address H28 O |[G1Vpp 1
D1_MA12 Address G27 O |[G1Vpp 1
D1_MA13 Address AD27 O |[G1Vpp 1
D1_MACT_B Activate D28 O |[G1Vpp 1
D1_MALERT_B Alert F28 | G1Vpp 1,6
D1_MBAO Bank Select Y27 (0] G1Vpp 1
D1_MBA1 Bank Select W28 O |[G1Vpp 1
D1_MBGO Bank Group E27 @) G1Vpp 1
D1_MBG1 Bank Group E28 0] G1Vpp 1
D1_MCAS_B Column Address Strobe / AC28 (0] G1Vpp 1
MA[15]

D1_MCKO Clock R28 O |[G1Vpp
D1_MCKO_B Clock Complement R27 0] G1Vpp ---
D1_MCK1 Clock T28 O |[G1Vpp
D1_MCK1_B Clock Complement T27 (0] G1Vpp
D1_MCKEO Clock Enable Cc28 O |[G1Vpp 1
D1_MCKE1 Clock Enable B28 O |[G1Vpp 1
D1_MCS0_B Chip Select AB27 O |[G1Vpp 1
D1_MCS1_B Chip Select AE28 O |[G1Vpp 1
D1_MCS2_B Chip Select AG28 O |[G1Vpp 1

Table continues on the next page...
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Pin assignments

Table 1. Pinout list by bus (continued)

Signal Signal description Package Pin Power supply Notes
pin type
number

D1_MCS3_B Chip Select AF28 (0] G1Vpp 1
D1_MDICO Driver Impedence Calibration P28 IO |G1Vpp

D1_MDIC1 Driver Impedence Calibration u28 IO |G1Vpp

D1_MDMO Data Mask B23 O |G1Vpp
D1_MDM1 Data Mask H22 O |G1Vpp
D1_MDM2 Data Mask E25 O |G1Vpp
D1_MDM3 Data Mask J25 O |G1Vpp
D1_MDM4 Data Mask V25 O |G1Vpp
D1_MDM5 Data Mask AD24 O |G1Vpp
D1_MDM6 Data Mask AC23 0] G1Vpp ---
D1_MDM7 Data Mask AH24 O |G1Vpp
D1_MDMS8 Data Mask P24 O |G1Vpp
D1_MDQO0 Data C22 I0 |G1Vpp
D1_MDQO1 Data A23 I0 |G1Vpp
D1_MDQO02 Data C26 IO |G1Vpp
D1_MDQO03 Data A27 IO |G1Vpp
D1_MDQO04 Data B22 IO |G1Vpp
D1_MDQO5 Data A22 IO |G1Vpp
D1_MDQO06 Data B25 IO |G1Vpp
D1_MDQO7 Data A26 I0 |G1Vpp
D1_MDQO8 Data E22 IO |G1Vpp
D1_MDQO09 Data D22 IO |G1Vpp
D1_MDQ10 Data F23 IO |G1Vpp
D1_MDQ11 Data G23 IO |G1Vpp
D1_MDQ12 Data G22 I0 |G1Vpp
D1_MDQ13 Data F22 I0 |G1Vpp
D1_MDQ14 Data C24 IO |G1Vpp
D1_MDQ15 Data E23 IO |G1Vpp
D1_MDQ16 Data D26 IO |G1Vpp
D1_MDQ17 Data E24 IO |G1Vpp
D1_MDQ18 Data G24 IO |G1Vpp
D1_MDQ19 Data H25 I0 |G1Vpp
D1_MDQ20 Data C25 IO |G1Vpp
D1_MDQ21 Data D25 IO |G1Vpp
D1_MDQ22 Data G25 IO |G1Vpp
D1_MDQ23 Data H26 IO |G1Vpp
D1_MDQ24 Data K23 IO |G1Vpp
D1_MDQ25 Data J24 IO |G1Vpp

Table continues on the next page...
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Pin assignments

Table 1. Pinout list by bus (continued)

Signal Signal description Package Pin Power supply Notes
pin type
number
D1_MDQ26 Data L24 I0 |G1Vpp
D1_MDQ27 Data M24 IO |G1Vpp
D1_MDQ28 Data J22 I0 |G1Vpp
D1_MDQ29 Data H23 IO |G1Vpp
D1_MDQ30 Data K24 IO |G1Vpp
D1_MDQ31 Data L25 IO |G1Vpp
D1_MDQ32 Data V24 IO |G1Vpp
D1_MDQ33 Data u26 IO |G1Vpp
D1_MDQ34 Data AA26 IO |G1Vpp
D1_MDQ35 Data w23 I0 |G1Vpp
D1_MDQ36 Data u24 IO |G1Vpp
D1_MDQ37 Data u2s5 IO |G1Vpp
D1_MDQ38 Data w24 I0 |G1Vpp
D1_MDQ39 Data Y25 I0 |G1Vpp
D1_MDQ40 Data AB24 I0 |G1Vpp
D1_MDQ41 Data AB25 IO |G1Vpp
D1_MDQ42 Data AE25 IO |G1Vpp
D1_MDQ43 Data AF25 IO |G1Vpp
D1_MDQ44 Data Y24 IO |G1Vpp
D1_MDQ45 Data AA25 IO |G1Vpp
D1_MDQ46 Data AD25 I0 |G1Vpp
D1_MDQ47 Data AE26 I0 |G1Vpp
D1_MDQ48 Data AA22 IO |G1Vpp
D1_MDQ49 Data AB23 IO |G1Vpp
D1_MDQ50 Data AC22 I0 |G1Vpp
D1_MDQ51 Data AB22 I0 |G1Vpp
D1_MDQ52 Data Y22 I0 |G1Vpp
D1_MDQ53 Data AA23 IO |G1Vpp
D1_MDQ54 Data AD22 IO |G1Vpp
D1_MDQ55 Data AE22 IO |G1Vpp
D1_MDQ56 Data AH25 IO |G1Vpp
D1_MDQ57 Data AF24 I0 |G1Vpp
D1_MDQ58 Data AG22 I0 |G1Vpp
D1_MDQ59 Data AF22 I0 |G1Vpp
D1_MDQ60 Data AH26 IO |G1Vpp
D1_MDQ61 Data AG25 IO |G1Vpp
D1_MDQ62 Data AF23 I0 |G1Vpp
D1_MDQ63 Data AH22 I0 |G1Vpp

Table continues on the next page...
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Pin assignments

Table 1. Pinout list by bus (continued)

Signal Signal description Package Pin Power supply Notes
pin type
number
D1_MDQSO0 Data Strobe A25 IO |G1Vpp
D1_MDQS0_B Data Strobe A24 IO |G1Vpp
D1_MDQS1 Data Strobe D23 IO |[G1Vpp
D1_MDQS1_B Data Strobe Cc23 IO |[G1Vpp ---
D1_MDQS2 Data Strobe F25 IO |G1Vpp
D1_MDQS2_B Data Strobe F26 IO |G1Vpp
D1_MDQS3 Data Strobe K26 IO |G1Vpp
D1_MDQS3_B Data Strobe K25 IO |G1Vpp
D1_MDQS4 Data Strobe W26 IO |G1Vpp
D1_MDQS4_B Data Strobe w25 IO |[G1Vpp
D1_MDQS5 Data Strobe AC25 IO |G1Vpp
D1_MDQS5_B Data Strobe AC26 IO |[G1Vpp
D1_MDQS6 Data Strobe AE23 IO |G1Vpp
D1_MDQS6_B Data Strobe AD23 I0 |G1Vpp
D1_MDQS7 Data Strobe AH23 IO |[G1Vpp
D1_MDQS7_B Data Strobe AG23 IO |[G1Vpp -
D1_MDQS8 Data Strobe P25 IO |[G1Vpp
D1_MDQS8_B Data Strobe P26 IO |G1Vpp
D1_MECCO Error Correcting Code M26 IO |[G1Vpp
D1_MECC1 Error Correcting Code N25 IO |[G1Vpp ---
D1_MECC2 Error Correcting Code T25 IO |G1Vpp ---
D1_MECC3 Error Correcting Code T24 IO |[G1Vpp -
D1_MECC4 Error Correcting Code M25 IO |G1Vpp ---
D1_MECC5 Error Correcting Code N24 IO |[G1Vpp
D1_MECC6 Error Correcting Code R25 IO |G1Vpp ---
D1_MECC?7 Error Correcting Code R24 IO |G1Vpp
D1_MODTO On Die Termination AD28 (0] G1Vpp 1
D1_MODT1 On Die Termination AF27 (0] G1Vpp 1
D1_MPAR Address Parity Out V28 0] G1Vpp 1
D1_MRAS_B Row Address Strobe / MA[16] AA28 (0] G1Vpp 1
D1_MWE_B Write Enable / MA[14] AB28 O |G1Vpp 1
Integrated Flash Controller
IFC_A00/GPIO1_16/ IFC Address D8 O |OVpp 1,5
QSPI_A_CSO
IFC_A01/GPIO1_17/ IFC Address C8 O |OVpp 1,5
QSPI_A_CSH
IFC_A02/GPIO1_18/ IFC Address C9 O |OVpp 1,5
QSPI_A_SCK

Table continues on the next page...
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Pin assignments

Table 1. Pinout list by bus (continued)

Signal Signal description Package Pin Power supply Notes
pin type
number
IFC_A03/GPIO1_19/ IFC Address D10 O |[OVpp 1,5
QSPI_B_CS0
IFC_A04/GP101_20/ IFC Address C10 O |[OVpp 1,5
QSPI_B_CS1
IFC_A05/GPIO1_21/ IFC Address C11 O |[OVpp 1,4
QSPI_B_SCK/cfg_dram_type
IFC_A06/GP102_00/ IFC Address D11 O |[OVpp 1
IFC_WP1_B/QSPI_A_DATAO
IFC_A07/GP102_01/ IFC Address C12 O |[OVpp 1
IFC_WP2_B/QSPI_A_DATA1
IFC_A08/GP102_02/ IFC Address D13 O |[OVpp 1
IFC_WP3_B/QSPI_A_DATA2
IFC_A09/GP102_03/ IFC Address C13 O |[OVpp 1
IFC_RB2_B/IFC_CS_B4/
QSPI_A_DATA3
IFC_A10/GP102_04/ IFC Address D14 O |[OVpp 1
IFC_RB3_B/IFC_CS_B5/
QSPI_A_DQS
IFC_A11/GP102_05/ IFC Address C14 O |[OVpp 1
IFC_CS_B6/QSPI_B_DQS
IFC_ADO00/GPIO1_00/ IFC Address / Data B12 IO |[OVpp 4,9
cfg_gpinput0
IFC_ADO1/GPIO1_01/ IFC Address / Data Al1 IO |[OVpp 4,9
cfg_gpinputi
IFC_ADO02/GPIO1_02/ IFC Address / Data B11 IO |[OVpp 4,9
cfg_gpinput2
IFC_ADO03/GPIO1_03/ IFC Address / Data A10 IO |[OVpp 4,9
cfg_gpinput3
IFC_ADO04/GPIO1_04/ IFC Address / Data A9 IO |OVpp 4,9
cfg_gpinput4
IFC_ADO05/GPIO1_05/ IFC Address / Data B9 IO |OVpp 4,9
cfg_gpinput5
IFC_ADO06/GPIO1_06/ IFC Address / Data A8 IO |OVpp 4,9
cfg_gpinput6
IFC_ADO07/GPIO1_07/ IFC Address / Data B8 IO [OVpp 4,9
cfg_gpinput7
IFC_ADO08/GPIO1_08/ IFC Address / Data A12 IO |[OVpp 4,9
cfg_rcw_srci
IFC_ADO09/GPIO1_09/ IFC Address / Data A13 IO [OVpp 4,9
cfg_rcw_src2
IFC_AD10/GPIO1_10/ IFC Address / Data B14 IO |[OVpp 4,9
cfg_rcw_src3
IFC_AD11/GPIO1_11/ IFC Address / Data Al4 IO |OVpp 4,9
cfg_rcw_src4

Table continues on the next page...
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Pin assignments

Table 1. Pinout list by bus (continued)

Signal Signal description Package Pin Power supply Notes
pin type
number
IFC_AD12/GPIO1_12/ IFC Address / Data B15 IO [OVpp 4,9
cfg_rcw_srch
IFC_AD13/GPIO1_13/ IFC Address / Data A15 IO |OVpp 4,9
cfg_rcw_src6
IFC_AD14/GPIO1_14/ IFC Address / Data A16 IO |OVpp 4,9
cfg_rcw_src7
IFC_AD15/GPIO1_15/ IFC Address / Data A17 IO |OVpp 4,9
cfg_rcw_src8
IFC_ALE/GPIO1_24 IFC Address Latch Enable A18 O |[OVpp 1,5
IFC_BCTL/GPIO2_12 IFC Buffer control E15 (0] OVpp 1
IFC_CLE/GPIO1_25/ IFC NAND Command Latch C19 O |OVpp 1,4
cfg_rcw_srcO Enable / Write Enable 1 / NOR
Address active-low Valid
IFC_CLKO0/GPIO2_17 IFC Clock A20 O |[OVpp 1
IFC_CLK1/GPIO2_18 IFC Clock B20 O |OVpp 1
IFC_CS0_B/GPIO2_08 IFC Chip Select C17 O |[OVpp 1,6
IFC_CS1_B/GPIO2_09 IFC Chip Select A19 O |[OVpp 1,6
IFC_CS2_B/GPIO2_10 IFC Chip Select D20 O |OVpp 1,6
IFC_CS3_B/GPIO2_11/ IFC Chip Select C20 O |[OVpp 1,6
QSPI_B_DATA3/
QSPI_A_DATA7
IFC_CS_B4/IFC_A09/ IFC Chip Select C13 O |[OVpp 1
GPI02_03/IFC_RB2_B/
QSPI_A_DATAS3
IFC_CS_B5/IFC_A10/ IFC Chip Select D14 O |[OVpp 1
GPIO2_04/IFC_RB3_B/
QSPI_A_DQS
IFC_CS_B6/IFC_A11/ IFC Chip Select Ci14 O |OVpp 1
GPIO2_05/QSPI_B_DQS
IFC_NDDQS/GPIO2_13 IFC DQS Strobe B17 IO |OVpp 9
IFC_NDWE_B/GPI02_19 IFC NAND Write Enable / E16 O |OVpp 1
NAND DDR Clock
IFC_OE_B/GPIO1_26/ IFC Output Enable cis (0] OVpp 1,5
cfg_eng_usel
IFC_PARO/GPI02_06/ IFC Address & Data Parity B18 IO |OVpp 9
QSPI_B_DATAO0/
QSPI_A_DATA4
IFC_PAR1/GPI02_07/ IFC Address & Data Parity D17 IO |OVpp 9
QSPI_B_DATA1/
QSPI_A_DATA5
IFC_PERR_B/GPIO2_16/ IFC Parity Error E17 | OVpp 1
QSPI_B_DATA2/
QSPI_A_DATA6
IFC_RBO0_B/GPIO2_14 IFC Ready/Busy CSO C16 | OVpp 1,6

Table continues on the next page...
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Pin assignments

Table 1. Pinout list by bus (continued)

Signal Signal description Package Pin Power supply Notes
pin type
number
IFC_RB1_B/GPIO2_15 IFC Ready/Busy CS1 D16 | OVpp 1,6
IFC_RB2_B/IFC_A09/ IFC Ready/Busy CS 2 C13 | OVpp 1
GPIO2_03/IFC_CS_B4/
QSPI_A_DATA3
IFC_RB3_B/IFC_A10/ IFC Ready/Busy CS 3 D14 | OVpp 1
GPIO2_04/IFC_CS_B5/
QSPI_A_DQS
IFC_TE/GPIO1_23/cfg_ifc_te |IFC External Transceiver E14 (0] OVpp 1,4
Enable
IFC_WEO_B/GPIO1_22/ IFC Write Enable 0 / Start of C15 O |[OVpp 1,4,19
cfg_eng_use0 Frame
IFC_WPO0_B/GPIO1_27/ IFC Write Protect D19 O |OVpp 1,5
cfg_eng_use2
IFC_WP1_B/IFC_A06/ IFC Write Protect D11 O |[OVpp 1
GPIO2_00/QSPI_A_DATAO
IFC_WP2_B/IFC_A07/ IFC Write Protect Ci12 O |OVpp 1
GPI102_01/QSPI_A_DATA1
IFC_WP3_B/IFC_A08/ IFC Write Protect D13 O |[OVpp 1
GPIO2_02/QSPI_A_DATA2
DUART1
UART1_CTS_B/GPIO3_10/ Clear To Send Ji | DVpp 1
UART3_SIN
UART1_RTS_B/GPIO3_08/ Ready to Send J2 O DVpp 1
UART3_SOUT
UART1_SIN Receive Data H2 | DVpp 1
UART1_SOUT Transmit Data H1 (0] DVpp 1
DUART2
UART2_CTS_B/GPIO3_11/ Clear To Send M2 | DVpp 1
UART4_SIN
UART2_RTS_B/GPIO3_09/ Ready to Send L1 0] DVpp 1
UART4_SOUT
UART2_SIN/GPIO3_07 Receive Data K1 | DVpp 1
UART2_SOUT/GPIO3_06 Transmit Data L2 0] DVpp 1
DUART3 and 4
UART3_SIN/UART1_CTS_B/ |Receive Data Ji | DVpp 1
GPIO3_10
UART3_SOUT/ Transmit Data J2 (0] DVpp 1
UART1_RTS_B/GPIO3_08
UART4_SIN/UART2_CTS_B/ |Receive Data M2 | DVpp 1
GPIO3_11
UART4_SOUT/ Transmit Data L1 (0] DVpp 1
UART2_RTS_B/GPIO3_09
12C1
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Pin assighnments

Table 1. Pinout list by bus (continued)

Signal Signal description Package Pin Power supply Notes
pin type
number
lIC1_SCL Serial Clock N1 IO |DVpp 7,8
lIC1_SDA Serial Data M1 IO |DVpp 7,8
12C2
lIC2_SCL/GPIO3_12/ Serial Clock K3 IO |DVpp 7,8
SDHC_CD_B/CLK9/BRGO2
lIC2_SDA/GPIO3_13/ Serial Data L3 IO |DVpp 7,8
SDHC_WP/CLK10/BRGO3
12C3 and 4
IIC3_SCL/GPIO4_28/EVT5_B/ | Serial Clock L4 IO |DVpp 7,8
USB2_DRVVBUS/BRGO4/
CLK11
IIC3_SDA/GPIO4_29/EVT6_B/ | Serial Data M4 IO |DVpp 7,8
USB2_PWRFAULT/BRGO1/
CLK12_CLK8
IIC4_SCL/GPIO4_30/EVT7_B/ | Serial Clock M3 IO |DVpp 7,8
TDMA_RQ/UC1_CDB_RXER
IIC4_SDA/GPIO4_31/EVT8_B/ | Serial Data N3 IO |DVpp 7,8
TDMB_RQ/UC3_CDB_RXER
SPI Interface
SPI_PCS0/GPIO3_17/ SPI Chip Select U1 IO |OVpp
SDHC_DAT4/SDHC_VS
SPI_PCS1/GPIO3_18/ SPI Chip Select R3 O |[OVpp 1
SDHC_DATS5/
SDHC_CMD_DIR
SPI_PCS2/GPIO3_19/ SPI Chip Select T3 O |[OVpp 1
SDHC_DAT®6/
SDHC_DATO_DIR
SPI_PCS3/GPIO3_20/ SPI Chip Select Al O |[OVpp 1
SDHC_DAT7/
SDHC_DAT123_DIR
SPI_SCK/GPIO3_16/ SPI Clock u2 IO |OVpp
SDHC_GATE_IN
SPI_SIN/GPIO3_15/ Master In Slave Out u3 | OVpp 1
SDHC_CLK_SYNC_IN
SPI_SOUT/GPIO3_14/ Master Out Slave In V3 (0] OVpp 1
SDHC_CLK_SYNC_OUT
eSDHC
SDHC_CD_B/liIC2_SCL/ Command K3 I DVpp 1
GPIO3_12/CLK9/BRGO2
SDHC_CLK/GPIO3_26 Host to Card Clock P3 (0] EVpp 1
SDHC_CLK_SYNC_IN/ IN K | OVpp 1
SPI_SIN/GPIO3_15
SDHC_CLK_SYNC_OUT/ ouT V3 O |OVpp 1
SPI_SOUT/GPIO3_14
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Pin assignments

Table 1. Pinout list by bus (continued)

Signal Signal description Package Pin Power supply Notes
pin type
number
SDHC_CMD/GPIO3_21 Command/Response P2 IO |EVpp 6
SDHC_CMD_DIR/SPI_PCS1/ |DIR R3 O |[OVpp
GPIO3_18/SDHC_DAT5
SDHC_DATO0/GPIO3_22 Data P1 IO |EVpp 6
SDHC_DATO_DIR/SPI_PCS2/ |DIR T3 O |[OVpp 1
GPIO3_19/SDHC_DAT6
SDHC_DAT1/GPIO3_23 Data R2 IO |EVpp 6
SDHC_DAT123_DIR/ DIR Al O |[OVpp 1
SPI_PCS3/GPIO3_20/
SDHC_DAT7
SDHC_DAT2/GPIO3_24 Data R1 IO |EVpp 6
SDHC_DAT3/GPIO3_25 Data T1 IO |EVpp 6
SDHC_DAT4/SPI_PCS0/ Data U1 IO |OVpp
GPIO3_17/SDHC_VS
SDHC_DAT5/SPI_PCS1/ Data R3 IO |[OVpp
GPIO3_18/SDHC_CMD_DIR
SDHC_DAT6/SPI_PCS2/ Data T3 IO |[OVpp
GPIO3_19/SDHC_DATO_DIR
SDHC_DAT7/SPI_PCS3/ Data Al IO |OVpp
GPIO3_20/
SDHC_DAT123_DIR
SDHC_GATE_IN/SPI_SCK/ |IN u2 | OVpp 1
GPIO3_16
SDHC_VS/SPI_PCS0/ 'S U1 O |[OVpp 1
GPIO3_17/SDHC_DAT4
SDHC_WP/IIC2_SDA/ Write Protect L3 | DVpp 1
GPIO3_13/CLK10/BRGO3
Interrupt Controller
EVT9_B/GPIO4_10 Interrupt Output G7 IO |[OVpp 7,9
IRQO0 External Interrupt F11 | OVpp 1
IRQO1 External Interrupt F15 | OVpp 1
IRQ02 External Interrupt H7 I OVpp 1
IRQ03/GPIO3_27/ External Interrupt J3 | DVpp 1
TDMB_TSYNC/
UC3_RTSB_TXEN
IRQ04/GPIO3_28/ External Interrupt J4 | DVpp 1
TDMA_RXD/UC1_RXD7/
TDMA_TXD
IRQ05/GPIO3_29/ External Interrupt J5 | DVpp 1
TDMA_RSYNC/
UC1_CTSB_RXDV
IRQ06/GP104_04/ External Interrupt K5 | DVpp 1
TDMA_RXD_EXC/
TDMA_TXD/UC1_TXD7
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Pin assignments

Table 1. Pinout list by bus (continued)

Signal Signal description Package Pin Power supply Notes
pin type
number
IRQ07/GP104_05/ External Interrupt L5 | DVpp 1
TDMA_TSYNC/
UC1_RTSB_TXEN
IRQ08/GP104_06/ External Interrupt M5 | DVpp 1
TDMB_RXD/UC3_RXD7/
TDMB_TXD
IRQ09/GPIO4_07/ External Interrupt N5 | DVpp 1
TDMB_RSYNC/
UC3_CTSB_RXDV
IRQ10/GP104_08/ External Interrupt P4 | DVpp 1
TDMB_RXD_EXC/
TDMB_TXD/UC3_TXD7
IRQ11/GP104_09 External Interrupt W3 | LVpp 1
Debug
ASLEEP/GPIO1_28/ Asleep E9 O |[OVpp 1,4
cfg_soc_use
CKSTP_OUT_B Checkstop Out G15 O |[OVpp 1,6,7
CLK_OuT Clock Out G16 O |[OVpp 2
EVTO_B Event 0 E10 IO |[OVpp 9
EVT1_B Event 1 E13 IO |OVpp 9
EVT2_B Event 2 E8 IO |OVpp 9
EVT3_B Event 3 E12 IO |OVpp 9
EVT4_B Event 4 E11 IO |OVpp 9
EVT5_B/IC3_SCL/GPIO4_28/ |Event 5 L4 IO |DVpp
USB2_DRVVBUS/BRGO4/
CLK11
EVT6_B/IC3_SDA/GPIO4_29/|Event 6 M4 IO |DVpp
USB2_PWRFAULT/BRGO1/
CLK12_CLK8
EVT7_B/lIC4_SCL/GPIO4_30/ |Event 7 M3 IO |DVpp
TDMA_RQ/UC1_CDB_RXER
EVT8_B/IC4_SDA/GPIO4_31/|Event 8 N3 IO |DVpp
TDMB_RQ/UC3_CDB_RXER
Trust
TA_BB_TMP_DETECT_B Battery Backed Tamper Detect H12 | TA_BB_Vpp ---
TA_TMP_DETECT_B Tamper Detect H20 | OVpp
System Control
HRESET_B Hard Reset F8 IO |OVpp 6,7
PORESET_B Power On Reset F9 | OVpp ---
RESET_REQ_B Reset Request (POR or Hard) F10 o OVpp 1,5
Clocking
DIFF_SYSCLK Single Source System Clock AA13 | SVpp 20
Differential (positive)
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Pin assignments

Table 1. Pinout list by bus (continued)

Signal Signal description Package Pin Power supply Notes
pin type
number

DIFF_SYSCLK_B Single Source System Clock AB13 | SVpp 20
Differential (negative)

RTC/GPIO3_30 Real Time Clock F17 I OVpp 1

SYSCLK System Clock G14 | OVpp

DDR Clocking
DDRCLK DDR Controller Clock J20 | |OVDD ---
DFT

JTAG_BSR_VSEL Reserved J19 | OVpp 15

SCAN_MODE_B Reserved H19 | OVpp 10

TBSCAN_EN_B Test Boundary Scan Enable F19 | OVpp 6

TEST_SEL_B Reserved F20 | OVpp 10

JTAG

TCK Test Clock E18 | OVpp

TDI Test Data In G17 | OVpp 9

TDO Test Data Out E20 (0] OVpp 2

TMS Test Mode Select G18 | OVpp 9

TRST_B Test Reset E19 | OVpp 9

Analog Signals

D1_TPA Reserved F21 10 12

FA_ANALOG_G_V Reserved AG21 10 15

FA_ANALOG_PIN Reserved AD21 10 15

TD1_ANODE Thermal diode anode J13 10 17

TD1_CATHODE Thermal diode cathode H13 10 17

TH_TPA Reserved H8 - - 12

SerDes 1

SD1_IMP_CAL_RX SerDes Receive Impedence Y11 | SVpp 11
Calibration

SD1_IMP_CAL_TX SerDes Transmit Impedance AAG | XVpp 16
Calibration

SD1_PLL1_TPA SerDes PLL 1 Test Point AF12 O |AvDD_SD1_PLLA 12
Analog

SD1_PLL1_TPD SerDes Test Point Digital AF13 (6] XVpp 12

SD1_PLL2_TPA SerDes PLL 2 Test Point AF5 O |AvDD_SD1_PLL2 12
Analog

SD1_PLL2_TPD SerDes Test Point Digital AB5 (6] XVpp 12

SD1_REF_CLK1_N SerDes PLL 1 Reference Clock AH13 | SVpp -
Complement

SD1_REF_CLK1_P SerDes PLL 1 Reference Clock AG13 | SVpp -

SD1_REF_CLK2_N SerDes PLL 2 Reference Clock AB8 | SVpp -
Complement
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Pin assignments

Table 1. Pinout list by bus (continued)

Signal Signal description Package Pin Power supply Notes
pin type
number

SD1_REF_CLK2_P SerDes PLL 2 Reference Clock AA8 | SVpp -

SD1_RX0_N SerDes Receive Data AH6 | SVpp
(negative)

SD1_RXO0_P SerDes Receive Data AG6 | SVpp
(positive)

SD1_RX1_N SerDes Receive Data AH8 | SVpp
(negative)

SD1_RX1_P SerDes Receive Data AG8 | SVpp ---
(positive)

SD1_RX2_N SerDes Receive Data AH10 | SVpp ---
(negative)

SD1_RX2_P SerDes Receive Data AG10 | SVpp ---
(positive)

SD1_RX3_N SerDes Receive Data AH11 | SVpp -
(negative)

SD1_RX3_P SerDes Receive Data AG11 | SVpp
(positive)

SD1_TXO0_N SerDes Transmit Data AEGB (0] XVpp -
(negative)

SD1_TXO0_P SerDes Transmit Data AD6 0] XVpp
(positive)

SD1_TX1_N SerDes Transmit Data AES8 (0] XVpp -
(negative)

SD1_TX1_P SerDes Transmit Data AD8 (0] XVpp ---
(positive)

SD1_TX2_N SerDes Transmit Data AE10 0] XVpp
(negative)

SD1_TX2_P SerDes Transmit Data AD10 (0] XVpp -
(positive)

SD1_TX3_N SerDes Transmit Data AE11 (0] XVpp
(negative)

SD1_TX3_P SerDes Transmit Data AD11 (0] XVpp -
(positive)

SerDes 2

SD2_IMP_CAL_RX SerDes Receive Impedence Y12 | SVpp 11
Calibration

SD2_IMP_CAL_TX SerDes Transmit Impedance Y20 | XVpp 16
Calibration

SD2_PLL1_TPA SerDes PLL 1 Test Point AF14 O |AVDD_SD2_PLLA1 12
Analog

SD2_PLL1_TPD SerDes Test Point Digital AC13 (6] XVpp 12

SD2_PLL2_TPA SerDes PLL 2 Test Point AF20 O |AVDD_SD2_PLL2 12
Analog

SD2_PLL2_TPD SerDes Test Point Digital AA20 @) XVpp 12
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Pin assignments

Table 1. Pinout list by bus (continued)

Signal Signal description Package Pin Power supply Notes
pin type
number

SD2 REF_CLK1_N SerDes PLL 1 Reference Clock AE13 | SVpp -
Complement

SD2_REF_CLK1_P SerDes PLL 1 Reference Clock| AD13 | SVpp

SD2_REF_CLK2_N SerDes PLL 2 Reference Clock| AB19 I SVpp ---
Complement

SD2_REF_CLK2_P SerDes PLL 2 Reference Clock| AB18 | SVpp

SD2_RXO0_N SerDes Receive Data AH15 | SVpp ---
(negative)

SD2_RX0_P SerDes Receive Data AG15 | SVpp
(positive)

SD2_RX1_N SerDes Receive Data AH16 | SVpp -
(negative)

SD2_RX1_P SerDes Receive Data AG16 | SVpp ---
(positive)

SD2_RX2_N SerDes Receive Data AH18 | SVpp ---
(negative)

SD2_RX2_P SerDes Receive Data AG18 | SVpp ---
(positive)

SD2_RX3_N SerDes Receive Data AH19 | SVpp
(negative)

SD2_RX3_P SerDes Receive Data AG19 | SVpp ---
(positive)

SD2_TXO0_N SerDes Transmit Data AE15 0] XVpp
(negative)

SD2_TX0_P SerDes Transmit Data AD15 (0] XVpp -
(positive)

SD2_TX1_N SerDes Transmit Data AE16 (6] XVpp -
(negative)

SD2_TX1_P SerDes Transmit Data AD16 0] XVpp
(positive)

SD2_TX2_N SerDes Transmit Data AE18 (0] XVpp -
(negative)

SD2_TX2_P SerDes Transmit Data AD18 (0] XVpp
(positive)

SD2_TX3_N SerDes Transmit Data AE19 (0] XVpp -
(negative)

SD2_TX3_P SerDes Transmit Data AD19 (0] XVpp -
(positive)

USB PHY 1

UsSB1_D_M USB PHY HS Data (-) E6 0 |-

UsBi1_D_P USB PHY HS Data (+) F6 10 |-

uUsSB1_ID USB PHY ID Detect F5 | -
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Pin assignments

Table 1. Pinout list by bus (continued)

Signal Signal description Package Pin Power supply Notes
pin type
number
USB1_RESREF USB PHY Impedance G3 10 |-
Calibration
USB1_RX_M USB PHY SS Receive Data (-) E4 | -
USB1_RX P USB PHY SS Receive Data (+) E3 | -
USB1_TX_M USB PHY SS Transmit Data (-) F2 o - ---
USB1_TX_P USB PHY SS Transmit Data F1 o |-
(+)
USB1_VBUS USB PHY VBUS E7 | -
USB PHY 2
UsB2_D_M USB PHY HS Data (-) Cc6 0 |-
usB2_D_P USB PHY HS Data (+) D6 10 |-
uUsB2_ID USB PHY ID Detect D5 | -
USB2_RESREF USB PHY Impedance G4 10 |-
Calibration
USB2_RX_M USB PHY SS Receive Data (-) C4 | - -
USB2_RX_P USB PHY SS Receive Data (+) C3 | -
USB2_TX_M USB PHY SS Transmit Data (-) D2 o |-
USB2_TX_P USB PHY SS Transmit Data D1 o |- ---
(+)
USB2_VBUS USB PHY VBUS Cc7 | -
USB1 and 2
USB2_DRVVBUS/IIC3_SCL/ |DRV VBus L4 O [DVpp 1
GPIO4_28/EVT5_B/BRGO4/
CLK11
USB2_PWRFAULT/IIC3_SDA/ |PWR Fault M4 | DVpp 1
GPIO4_29/EVT6_B/BRGO1/
CLK12_CLK8
USB_DRVVBUS/GPIO4_02 |USB_DRVVBUS H6 O [DVpp 1
USB_PWRFAULT/GPIO4_03 |USB_PWRFAULT G6 | DVpp 1
Ethernet Management Interface 1
EMI1_MDC/GPIO4_00 Management Data Clock AG2 (0] LVpp 1,13
EMI1_MDIO/GPIO4_01 Management Data In/Out AF2 10 LVpp 13
Ethernet Management Interface 2
EMI2_MDC/GPIO2_20 Management Data Clock AH4 (0] TVpp 1
EMI2_MDIO/GPIO2_21 Management Data In/Out AH3 10 TVop -
Ethernet Controller 1
EC1_GTX_CLK/GPIO2_27 Transmit Clock Out W4 (0] LVpp 1
EC1_GTX_CLK125/GPI02_28|Reference Clock AC3 | LVpp 1
EC1_RXDO0/GPIO4_12 Receive Data AA2 | LVpp 1
EC1_RXD1/GPIO4_11 Receive Data AA1 | LVpp 1
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Pin assignments

Table 1. Pinout list by bus (continued)

Signal Signal description Package Pin Power supply Notes
pin type
number
EC1_RXD2/GP102_30 Receive Data Y1 | LVpp 1
EC1_RXD3/GPIO2_29 Receive Data W2 | LVpp 1
EC1_RX_CLK/GPIO4_13 Receive Clock WA | LVpp 1
EC1_RX_DV/GPIO4_14 Receive Data Valid AB1 | LVpp 1
EC1_TXDO0/GPI02_25 Transmit Data AB3 (0] LVpp 1
EC1_TXD1/GP102_24 Transmit Data AA3 0] LVpp 1
EC1_TXD2/GPI02_23 Transmit Data Y4 (6] LVpp 1
EC1_TXD3/GPI02_22 Transmit Data Y3 (0] LVpp 1
EC1_TX_EN/GPIO2_26 Transmit Enable AB4 0] LVpp 1,14
Ethernet Controller 2
EC2_GTX_CLK/GPIO4_20 Transmit Clock Out AC4 O LVpp 1
EC2_GTX_CLK125/GPI04_21 |Reference Clock AG4 | LVpp 1
EC2_RXDO0/GPI04_25/ Receive Data AE2 | LVpp 1
TSEC_1588_TRIG_IN2
EC2_RXD1/GPIO4_24/ Receive Data AE1 | LVpp 1
TSEC_1588_PULSE_OUT1
EC2_RXD2/GPIO4_23 Receive Data AD1 | LVpp 1
EC2_RXD3/GPI04_22 Receive Data AC2 | LVpp 1
EC2_RX_CLK/GPIO4_26/ Receive Clock AC1 | LVpp 1
TSEC_1588_CLK_IN
EC2_RX_DV/GPIO4_27/ Receive Data Valid AF1 | LVpp 1
TSEC_1588_TRIG_IN1
EC2_TXDO0/GPIO4_18/ Transmit Data AF3 O LVpp 1
TSEC_1588_PULSE_OUT2
EC2_TXD1/GPIO4_17/ Transmit Data AE4 0] LVpp 1
TSEC_1588_CLK_OUT
EC2_TXD2/GPIO4_16/ Transmit Data AE3 (0] LVpp 1
TSEC_1588_ALARM_OUT1
EC2_TXD3/GPIO4_15/ Transmit Data AD3 0] LVpp 1
TSEC_1588_ALARM_OUT2
EC2_TX_EN/GPIO4_19 Transmit Enable AG3 (0] LVpp 1,14
General Purpose Input/Output
GPIO1_00/IFC_ADO00/ General Purpose Input/Output B12 (0] OVpp 1,4
cfg_gpinput0
GPIO1_01/IFC_ADO1/ General Purpose Input/Output A1 o OVpp 1,4
cfg_gpinputi
GPIO1_02/IFC_ADO02/ General Purpose Input/Output B11 0] OVpp 1,4
cfg_gpinput2
GPIO1_03/IFC_ADO03/ General Purpose Input/Output A10 o OVpp 1,4
cfg_gpinput3
GPIO1_04/IFC_ADO04/ General Purpose Input/Output A9 (0] OVpp 1,4
cfg_gpinput4
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Pin assignments

Table 1. Pinout list by bus (continued)

Signal Signal description Package Pin Power supply Notes
pin type
number
GPIO1_05/IFC_ADO05/ General Purpose Input/Output B9 (0] OVpp 1,4
cfg_gpinput5
GPIO1_06/IFC_ADO06/ General Purpose Input/Output A8 (0] OVpp 1,4
cfg_gpinput6
GPIO1_07/IFC_ADOQ7/ General Purpose Input/Output B8 0] OVpp 1,4
cfg_gpinput7
GPIO1_08/IFC_ADO08/ General Purpose Input/Output A12 O OVpp 1,4
cfg_rcw_srci
GPIO1_09/IFC_ADOQY/ General Purpose Input/Output A13 0] OVpp 1,4
cfg_rcw_src2
GPIO1_10/IFC_AD10/ General Purpose Input/Output B14 0] OVpp 1,4
cfg_rcw_src3
GPIO1_11/IFC_AD11/ General Purpose Input/Output Al14 (0] OVpp 1,4
cfg_rcw_src4
GPIO1_12/IFC_AD12/ General Purpose Input/Output B15 o OVpp 1,4
cfg_rcw_srch
GPIO1_13/IFC_AD13/ General Purpose Input/Output A15 (0] OVpp 1,4
cfg_rcw_src6
GPIO1_14/IFC_AD14/ General Purpose Input/Output A16 (0] OVpp 1,4
cfg_rcw_src7
GPIO1_15/IFC_AD15/ General Purpose Input/Output A17 (0] OVpp 1,4
cfg_rcw_src8
GPIO1_16/IFC_A00/ General Purpose Input/Output D8 (0] OVpp 1,5
QSPI_A_CSO
GPIO1_17/IFC_A01/ General Purpose Input/Output Ccs8 (0] OVpp 1,5
QSPI_A_CSH
GPIO1_18/IFC_A02/ General Purpose Input/Output C9 (0] OVpp 1,5
QSPI_A_SCK
GPIO1_19/IFC_A03/ General Purpose Input/Output D10 (0] OVpp 1,5
QSPI_B_CS0
GPIO1_20/IFC_A04/ General Purpose Input/Output c10 (0] OVpp 1,5
QSPI_B_CSt
GPIO1_21/IFC_A05/ General Purpose Input/Output C11 (0] OVpp 1,4
QSPI_B_SCK/cfg_dram_type
GPIO1_22/IFC_WEO0_B/ General Purpose Input/Output Ci5 (0] OVpp 1,4,19
cfg_eng_use0
GPIO1_23/IFC_TE/cfg_ifc_te |General Purpose Input/Output E14 (0] OVpp 1,
GPIO1_24/IFC_ALE General Purpose Input/Output A18 (0] OVpp 1,
GPIO1_25/IFC_CLE/ General Purpose Input/Output C19 (0] OVpp 1,
cfg_rcw_srcO
GPIO1_26/IFC_OE_B/ General Purpose Input/Output Cc18 (0] OVpp 1,5
cfg_eng_use1
GPIO1_27/IFC_WPO0_B/ General Purpose Input/Output D19 (0] OVpp 1,5
cfg_eng_use2
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Pin assignments

Table 1. Pinout list by bus (continued)

Signal Signal description Package Pin Power supply Notes
pin type
number
GPIO1_28/ASLEEP/ General Purpose Input/Output E9 O |[OVpp 1,4
cfg_soc_use
GPIO2_00/IFC_A06/ General Purpose Input/Output D11 IO |[OVpp
IFC_WP1_B/QSPI_A_DATAO
GPIO2_01/IFC_A07/ General Purpose Input/Output ci12 IO [OVpp
IFC_WP2_B/QSPI_A_DATA1
GPIO2_02/IFC_A08/ General Purpose Input/Output D13 IO |OVpp ---
IFC_WP3_B/QSPI_A_DATA2
GPIO2_03/IFC_A09/ General Purpose Input/Output C13 IO |[OVpp
IFC_RB2_B/IFC_CS_B4/
QSPI_A_DATA3
GPIO2_04/IFC_A10/ General Purpose Input/Output D14 IO |[OVpp
IFC_RB3_B/IFC_CS_B5/
QSPI_A_DQS
GPIO2_05/IFC_A11/ General Purpose Input/Output C14 IO |[OVpp
IFC_CS_B6/QSPI_B_DQS
GPIO2_06/IFC_PARO0/ General Purpose Input/Output B18 IO |[OVpp
QSPI_B_DATA0/
QSPI_A_DATA4
GPIO2_07/IFC_PAR1/ General Purpose Input/Output D17 IO |OVpp ---
QSPI_B_DATA1/
QSPI_A_DATA5
GPIO2_08/IFC_CS0_B General Purpose Input/Output C17 IO [OVpp
GPIO2_09/IFC_CS1_B General Purpose Input/Output A19 IO |OVpp
GPIO2_10/IFC_CS2_B General Purpose Input/Output D20 IO |[OVpp
GPIO2_11/IFC_CS3_B/ General Purpose Input/Output Cc20 IO [OVpp
QSPI_B_DATA3/
QSPI_A_DATA7
GPIO2_12/IFC_BCTL General Purpose Input/Output E15 IO |OVpp
GPIO2_13/IFC_NDDQS General Purpose Input/Output B17 IO |[OVpp
GPI02_14/IFC_RB0_B General Purpose Input/Output ci6 IO |OVpp
GPIO2_15/IFC_RB1_B General Purpose Input/Output D16 IO |[OVpp ---
GPIO2_16/IFC_PERR_B/ General Purpose Input/Output E17 IO |[OVpp
QSPI_B_DATA2/
QSPI_A_DATA6
GPIO2_17/IFC_CLKO General Purpose Input/Output A20 IO |[OVpp ---
GPIO2_18/IFC_CLK1 General Purpose Input/Output B20 IO |[OVpp
GPIO2_19/IFC_NDWE_B General Purpose Input/Output E16 IO [OVpp
GPIO2_20/EMI2_MDC General Purpose Input/Output AH4 IO |TVpp -
GPIO2_21/EMI2_MDIO General Purpose Input/Output AH3 IO |[TVpp
GPI102_22/EC1_TXD3 General Purpose Input/Output Y3 IO |LVpp
GPIO2_23/EC1_TXD2 General Purpose Input/Output Y4 IO |LVpp ---
GPI102_24/EC1_TXD1 General Purpose Input/Output AA3 IO |LVpp
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Pin assignments

Table 1. Pinout list by bus (continued)

Signal Signal description Package Pin Power supply Notes
pin type
number
GPIO2_25/EC1_TXDO General Purpose Input/Output AB3 IO |LVpp ---
GPIO2_26/EC1_TX_EN General Purpose Input/Output AB4 IO |[LVpp ---
GPIO2_27/EC1_GTX_CLK General Purpose Input/Output W4 IO |(LVpp
GPI102_28/EC1_GTX_CLK125 | General Purpose Input/Output AC3 IO |LVpp
GPIO2_29/EC1_RXD3 General Purpose Input/Output W2 IO |LVpp -
GPIO2_30/EC1_RXD2 General Purpose Input/Output Y1 IO |(LVpp
GPIO3_06/UART2_SOUT General Purpose Input/Output L2 IO |DVpp
GPIO3_07/UART2_SIN General Purpose Input/Output K1 IO |DVpp ---
GPIO3_08/UART1_RTS_B/ General Purpose Input/Output J2 IO |DVpp
UART3_SOUT
GPIO3_09/UART2_RTS_B/ General Purpose Input/Output L1 IO |DVpp
UART4_SOUT
GPIO3_10/UART1_CTS_B/ General Purpose Input/Output Ji IO |DVpp ---
UART3_SIN
GPIO3_11/UART2_CTS_B/ General Purpose Input/Output M2 IO [DVpp
UART4_SIN
GPIO3_12/lIC2_SCL/ General Purpose Input/Output K3 IO |DVpp ---
SDHC_CD_B/CLK9/BRGO2
GPIO3_13/1IC2_SDA/ General Purpose Input/Output L3 IO |DVpp
SDHC_WP/CLK10/BRGO3
GPIO3_14/SPI_SOUT/ General Purpose Input/Output V3 IO |OVpp ---
SDHC_CLK_SYNC_OUT
GPIO3_15/SPI_SIN/ General Purpose Input/Output us IO |[OVpp
SDHC_CLK_SYNC_IN
GPIO3_16/SPI_SCK/ General Purpose Input/Output u2 IO |OVpp
SDHC_GATE_IN
GPIO3_17/SPI_PCS0/ General Purpose Input/Output U1 IO |[OVpp
SDHC_DAT4/SDHC_VS
GPIO3_18/SPI_PCS1/ General Purpose Input/Output R3 IO |OVpp
SDHC_DATS5/
SDHC_CMD_DIR
GPIO3_19/SPI_PCS2/ General Purpose Input/Output T3 IO |[OVpp
SDHC_DAT6/
SDHC_DATO_DIR
GPIO3_20/SPI_PCS3/ General Purpose Input/Output VA IO |[OVpp ---
SDHC_DAT7/
SDHC_DAT123_DIR
GPIO3_21/SDHC_CMD General Purpose Input/Output P2 IO |EVpp ---
GPIO3_22/SDHC_DATO General Purpose Input/Output P1 IO |EVpp ---
GPIO3_23/SDHC_DAT1 General Purpose Input/Output R2 IO |[EVpp
GPIO3_24/SDHC_DAT2 General Purpose Input/Output R1 IO |EVpp ---
GPIO3_25/SDHC_DAT3 General Purpose Input/Output T1 IO |EVpp ---
GPIO3_26/SDHC_CLK General Purpose Input/Output P3 IO |[EVpp
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Table 1. Pinout list by bus (continued)

Signal Signal description Package Pin Power supply Notes
pin type
number
GPIO3_27/IRQ03/ General Purpose Input/Output J3 IO |DVpp
TDMB_TSYNC/
UC3_RTSB_TXEN
GPIO3_28/IRQ04/ General Purpose Input/Output J4 IO [DVpp
TDMA_RXD/UC1_RXD7/
TDMA_TXD
GPIO3_29/IRQ05/ General Purpose Input/Output J5 IO |DVpp ---
TDMA_RSYNC/
UC1_CTSB_RXDV
GPIO3_30/RTC General Purpose Input/Output F17 IO [OVpp
GPIO4_00/EMI1_MDC General Purpose Input/Output AG2 IO |LVpp -
GPIO4_01/EMI1_MDIO General Purpose Input/Output AF2 IO |(LVpp
GPIO4_02/USB_DRVVBUS |General Purpose Input/Output H6 IO |DVpp
GPIO4_03/USB_PWRFAULT |General Purpose Input/Output G6 IO |DVpp
GPIO4_04/1RQ06/ General Purpose Input/Output K5 IO |DVpp
TDMA_RXD_EXC/
TDMA_TXD/UC1_TXD7
GPIO4_05/IRQ07/ General Purpose Input/Output L5 IO |DVpp
TDMA_TSYNC/
UC1_RTSB_TXEN
GPIO4_06/IRQ08/ General Purpose Input/Output M5 IO [DVpp
TDMB_RXD/UC3_RXD7/
TDMB_TXD
GPIO4_07/IRQ09/ General Purpose Input/Output N5 IO |DVpp ---
TDMB_RSYNC/
UC3_CTSB_RXDV
GPIO4_08/IRQ10/ General Purpose Input/Output P4 IO |DVpp
TDMB_RXD_EXC/
TDMB_TXD/UC3_TXD7
GPI104_09/IRQ11 General Purpose Input/Output W3 IO |(LVpp
GPIO4_10/EVT9_B General Purpose Input/Output G7 IO [OVpp
GPIO4_11/EC1_RXD1 General Purpose Input/Output AA1 IO |LVpp -
GPIO4_12/EC1_RXDO0O General Purpose Input/Output AA2 IO |(LVpp
GPIO4_13/EC1_RX_CLK General Purpose Input/Output Wi1 IO |LVpp
GPIO4_14/EC1_RX_DV General Purpose Input/Output AB1 IO |LVpp ---
GPIO4_15/EC2_TXD3/ General Purpose Input/Output AD3 IO |LVpp
TSEC_1588_ALARM_OUT2
GPIO4_16/EC2_TXD2/ General Purpose Input/Output AE3 IO |LVpp
TSEC_1588_ALARM_OUT1
GPIO4_17/EC2_TXD1/ General Purpose Input/Output AE4 IO |[LVpp ---
TSEC_1588_CLK_OUT
GPIO4_18/EC2_TXDO0/ General Purpose Input/Output AF3 IO (LVpp
TSEC_1588_PULSE_OUT2
GPIO4_19/EC2_TX_EN General Purpose Input/Output AG3 IO |LVpp ---
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Table 1. Pinout list by bus (continued)

Signal Signal description Package Pin Power supply Notes
pin type
number
GPIO4_20/EC2_GTX_CLK General Purpose Input/Output AC4 IO |LVpp ---
GPIO4_21/EC2_GTX_CLK125 | General Purpose Input/Output AG4 IO |[LVpp ---
GPIO4_22/EC2_RXD3 General Purpose Input/Output AC2 IO |(LVpp
GPIO4_23/EC2_RXD2 General Purpose Input/Output AD1 IO |LVpp ---
GPIO4_24/EC2_RXD1/ General Purpose Input/Output AE1 IO |LVpp -
TSEC_1588_PULSE_OUT1
GPIO4_25/EC2_RXDO0/ General Purpose Input/Output AE2 IO |(LVpp
TSEC_1588_TRIG_IN2
GPIO4_26/EC2_RX_CLK/ General Purpose Input/Output ACA1 IO |[LVpp ---
TSEC_1588_CLK_IN
GPIO4_27/EC2_RX_DV/ General Purpose Input/Output AF1 IO |(LVpp
TSEC_1588_TRIG_IN1
GPIO4_28/IIC3_SCL/EVT5_B/ | General Purpose Input/Output L4 IO |DVpp ---
USB2_DRVVBUS/BRGO4/
CLK11
GPI104_29/11IC3_SDA/EVT6_B/ | General Purpose Input/Output M4 IO |DVpp
uUSB2_PWRFAULT/BRGO1/
CLK12_CLK8
GPIO4_30/1IC4_SCL/EVT7_B/ |General Purpose Input/Output M3 IO |DVpp ---
TDMA_RQ/UC1_CDB_RXER
GPIO4_31/IC4_SDA/EVT8_B/ | General Purpose Input/Output N3 IO [DVpp
TDMB_RQ/UC3_CDB_RXER
Power-On-Reset Configuration
cfg_eng_use0/IFC_WEO_B/ Power-on-Reset Configuration Ci15 | OVpp 1,4,19
GPIO1_22
cfg_eng_use1/IFC_OE_B/ Power-on-Reset Configuration ci8 | OVpp 1,5
GPIO1_26
cfg_eng_use2/IFC_WPO0_B/ Power-on-Reset Configuration D19 | OVpp 1,5
GPIO1_27
cfg_gpinput0/IFC_ADOO/ Power-on-Reset Configuration B12 | OVpp 1,4
GPIO1_00
cfg_gpinput1/IFC_ADO01/ Power-on-Reset Configuration A1 | OVpp 1,4
GPIO1_01
cfg_gpinput2/IFC_ADO02/ Power-on-Reset Configuration B11 | OVpp 1,4
GPIO1_02
cfg_gpinput3/IFC_ADO03/ Power-on-Reset Configuration A10 | OVpp 1,4
GPIO1_03
cfg_gpinput4/IFC_ADO04/ Power-on-Reset Configuration A9 | OVpp 1,4
GPIO1_04
cfg_gpinput5/IFC_ADO5/ Power-on-Reset Configuration B9 | OVpp 1,4
GPIO1_05
cfg_gpinput6/IFC_ADO06/ Power-on-Reset Configuration A8 | OVpp 1,4
GPIO1_06
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Table 1. Pinout list by bus (continued)

GP102_11/QSPI_B_DATA3

Signal Signal description Package Pin Power supply Notes
pin type
number
cfg_gpinput7/IFC_ADOQ7/ Power-on-Reset Configuration B8 | OVpp 1,4
GPIO1_07
cfg_ifc_te/IFC_TE/GPIO1_23 |Power-on-Reset Configuration E14 | OVpp 1,
cfg_rcw_srcO/IFC_CLE/ Power-on-Reset Configuration C19 | OVpp 1,
GPIO1_25
cfg_rcw_src1/IFC_ADO8/ Power-on-Reset Configuration A12 | OVpp 1,4
GPIO1_08
cfg_rcw_src2/IFC_AD09/ Power-on-Reset Configuration A13 | OVpp 1,4
GPIO1_09
cfg_rcw_src3/IFC_AD10/ Power-on-Reset Configuration B14 | OVpp 1,4
GPIO1_10
cfg_rcw_src4/IFC_AD11/ Power-on-Reset Configuration Al14 | OVpp 1,4
GPIO1_11
cfg_rcw_src5/IFC_AD12/ Power-on-Reset Configuration B15 | OVpp 1,4
GPIO1_12
cfg_rcw_src6/IFC_AD13/ Power-on-Reset Configuration A15 | OVpp 1,4
GPIO1_13
cfg_rcw_src7/IFC_AD14/ Power-on-Reset Configuration A16 | OVpp 1,4
GPIO1_14
cfg_rcw_src8/IFC_AD15/ Power-on-Reset Configuration A17 | OVpp 1,4
GPIO1_15
Quad SPI
QSPI_A_CSO0/IFC_A00/ Chip Select D8 O |OVpp 1,5
GPIO1_16
QSPI_A_CS1/IFC_A01/ CS1 C8 O |[OVpp 1,5
GPIO1_17
QSPI_A_DATAO/IFC_A06/ DATAO D11 IO |OVpp
GPIO2_00/IFC_WP1_B
QSPI_A_DATA1/IFC_A07/ DATA1 C12 IO |OVpp
GPIO2_01/IFC_WP2_B
QSPI_A_DATA2/IFC_A08/ DATA2 D13 IO |[OVpp
GPIO2_02/IFC_WP3_B
QSPI_A_DATABS/IFC_A09/ DATA3 C13 IO |OVpp
GPIO2_03/IFC_RB2_B/
IFC_CS_B4
QSPI_A_DATA4/IFC_PARO/ |DATA4 B18 IO |OVpp
GPIO2_06/QSPI_B_DATAO
QSPI_A_DATA5/IFC_PAR1/ |DATAS5 D17 IO |OVpp
GPIO2_07/QSPI_B_DATAT1
QSPI_A_DATA®6/ DATA6 E17 IO |OVpp
IFC_PERR_B/GPIO2_16/
QSPI_B_DATA2
QSPI_A_DATA7/IFC_CS3_B/ |DATA7 C20 IO |[OVpp
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Table 1. Pinout list by bus (continued)

Signal Signal description Package Pin Power supply Notes
pin type
number
QSPI_A_DQS/IFC_A10/ DQS D14 | OVpp 1
GPIO2_04/IFC_RB3_B/
IFC_CS_B5
QSPI_A_SCKI/IFC_A02/ SCK C9 O |OVpp 1,5
GPIO1_18
QSPI_B_CSO0/IFC_A03/ Chip Select D10 O |[OVpp 1,5
GPIO1_19
QSPI_B_CS1/IFC_A04/ CSH C10 O |OVpp 1,5
GPIO1_20
QSPI_B_DATAO/IFC_PARO/ |DATAO B18 IO |[OVpp
GPI102_06/QSPI_A_DATA4
QSPI_B_DATA1/IFC_PAR1/ |DATA1 D17 IO |OVpp
GPIO2_07/QSPI_A_DATA5
QSPI_B_DATA2/ DATA2 E17 IO |OVpp
IFC_PERR_B/GPIO2_16/
QSPI_A_DATA6
QSPI_B_DATAS3/IFC_CS3_B/ |DATA3 C20 IO |OVpp
GPIO2_11/QSPI_A_DATA7
QSPI_B_DQS/IFC_A11/ DQS C14 | OVpp 1
GPIO2_05/IFC_CS_B6
QSPI_B_SCK/IFC_A05/ SCK C11 O |OVpp 1,4
GPIO1_21/cfg_dram_type
QUICC Engine
BRGO1/lIC3_SDA/GPIO4_29/ |Baud Rate Generator Output M4 (0] DVpp 1
EVT6_B/USB2_PWRFAULT/
CLK12_CLK8
BRGO2/1IC2_SCL/GPIO3_12/ |Baud Rate Generator Output K3 O [DVpp 1
SDHC_CD_B/CLK9
BRGOS3/IIC2_SDA/GPIO3_13/ |Baud Rate Generator Output L3 (0] DVpp 1
SDHC_WP/CLK10
BRGO4/IIC3_SCL/GPIO4_28/ |Baud Rate Generator Output L4 O [DVpp 1
EVT5_B/USB2_DRVVBUS/
CLK11
CLK10/1IC2_SDA/GPIO3_13/ |Clock L3 I DVpp 1
SDHC_WP/BRGO3
CLK9/lIC2_SCL/GPIO3_12/ |Clock K3 | DVpp 1
SDHC_CD_B/BRGO2
TDMA_RQ/IC4_SCL/ RQ M3 O |DVpp 1

GPIO4_30/EVT7_B/
UC1_CDB_RXER

TDMB_RQ/IIC4_SDA/ RQ N3 O |DVpp 1
GPIO4_31/EVTS8_B/
UC3_CDB_RXER

UC1_CDB_RXER/IC4_SCL/ |Receive Error M3 | DVpp 1
GPIO4_30/EVT7_B/TDMA_RQ
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Table 1. Pinout list by bus (continued)

Signal Signal description Package Pin Power supply Notes
pin type
number
UC1_CTSB_RXDV/IRQ05/ Receive Data J5 | DVpp 1
GPIO3_29/TDMA_RSYNC
UC1_RTSB_TXEN/IRQO7/ Transmit Enable L5 O |DVpp 1
GPIO4_05/TDMA_TSYNC
UC1_RXD7/IRQ04/GPIO3_28/ | Receive Data J4 | DVpp 1
TDMA_RXD/TDMA_TXD
UC1_TXD7/IRQ06/GPIO4_04/ | Transmit Data K5 O [DVpp 1
TDMA_RXD_EXC/TDMA_TXD
UC3_CDB_RXER/IC4_SDA/ |Receive Error N3 | DVpp 1
GPIO4_31/EVT8_B/TDMB_RQ
UC3_CTSB_RXDV/IRQ09/ Receive Data N5 I DVpp 1
GPIO4_07/TDMB_RSYNC
UC3_RTSB_TXEN/IRQ03/ Transmit Enable J3 O [DVpp 1
GPIO3_27/TDMB_TSYNC
UC3_RXD7/IRQ08/GPIO4_06/ | Receive Data M5 | DVpp 1
TDMB_RXD/TDMB_TXD
UC3_TXD7/IRQ10/GPIO4_08/ | Transmit Data P4 (0] DVpp 1

TDMB_RXD_EXC/TDMB_TXD

Time Division Multiplexing

TDMA_RSYNC/IRQO05/ RSYNC J5 | DVpp 1
GPIO3_29/UC1_CTSB_RXDV

TDMA_RXD/IRQ04/ RXD J4 | DVpp 1
GPI103_28/UC1_RXD7/
TDMA_TXD

TDMA_RXD_EXC/IRQ06/ Recieve Data K5 | DVpp 1
GPI04_04/TDMA_TXD/
UC1_TXD7

TDMA_TSYNC/IRQO7/ TSYNC L5 | DVpp 1
GPI04_05/UC1_RTSB_TXEN

TDMA_TXD/IRQ04/GP103_28/ | Transmit Data J4 O DVpp 1
TDMA_RXD/UC1_RXD7

TDMA_TXD/IRQ06/GP104_04/ | Transmit Data K5 o DVpp 1
TDMA_RXD_EXC/UC1_TXD7

TDMB_RSYNC/IRQ09/ RSYNC N5 | DVpp 1
GPIO4_07/UC3_CTSB_RXDV

TDMB_RXD/IRQ08/ RXD M5 | DVpp 1
GP104_06/UC3_RXD7/
TDMB_TXD

TDMB_RXD_EXC/IRQ10/ Recieve Data P4 | DVpp 1
GPI104_08/TDMB_TXD/
UC3_TXD7

TDMB_TSYNC/IRQ03/ TSYNC J3 | DVpp 1
GPIO3_27/UC3_RTSB_TXEN

TDMB_TXD/IRQ08/GPI04_06/ | Transmit Data M5 o DVpp 1
TDMB_RXD/UC3_RXD7
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Table 1. Pinout list by bus (continued)

Signal Signal description Package Pin Power supply Notes
pin type
number
TDMB_TXD/IRQ10/GPI04_08/| Transmit Data P4 (0] DVpp 1
TDMB_RXD_EXC/UC3_TXD7
IEEE 1588
TSEC_1588_ALARM_OUT1/ |Alarm Out AE3 (0] LVpp 1
EC2_TXD2/GPIO4_16
TSEC_1588_ALARM_OUT?2/ |Alarm Out AD3 (0] LVpp 1
EC2_TXD3/GPIO4_15
TSEC_1588_CLK_IN/ Clock In AC1 | LVpp 1
EC2_RX_CLK/GPIO4_26
TSEC_1588_CLK_OUT/ Clock Out AE4 (0] LVpp 1
EC2_TXD1/GPIO4_17
TSEC_1588_PULSE_OUT1/ |Pulse Out AE1 (0] LVpp 1
EC2_RXD1/GPIO4_24
TSEC_1588_PULSE_OUT2/ |Pulse Out AF3 (0] LVpp 1
EC2_TXDO0/GPIO4_18
TSEC_1588_TRIG_IN1/ Trigger In AF1 | LVpp 1
EC2_RX_DV/GPIO4_27
TSEC_1588_TRIG_IN2/ Trigger In AE2 | LVpp 1
EC2_RXDO0/GPIO4_25
TMR
CLK11/lIC3_SCL/GPIO4_28/ |Clock #11 L4 | DVpp 1
EVT5_B/USB2_DRVVBUS/
BRGO4
CLK12_CLK8/IIC3_SDA/ CLKS8 M4 | DVpp 1
GPIO4_29/EVT6_B/
USB2_PWRFAULT/BRGO1
Power and Ground Signals
GNDO001 Core, Platform and PLL A2 --- --- --
Ground
GNDO002 Core, Platform and PLL A5 - - -
Ground
GNDO003 Core, Platform and PLL A21 - -—-- -—--
Ground
GNDO004 Core, Platform and PLL B3
Ground
GNDO005 Core, Platform and PLL B4 --- --- ---
Ground
GNDO006 Core, Platform and PLL B7
Ground
GNDO007 Core, Platform and PLL B10 --- --- ---
Ground
GNDO008 Core, Platform and PLL B13 - - ---
Ground
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Table 1. Pinout list by bus (continued)

Signal Signal description Package Pin Power supply Notes
pin type
number

GNDO009 Core, Platform and PLL B16 --- --- ---
Ground

GNDO10 Core, Platform and PLL B19
Ground

GNDO11 Core, Platform and PLL B21 - - -
Ground

GNDO012 Core, Platform and PLL B24 - - -
Ground

GNDO013 Core, Platform and PLL B26 - - -
Ground

GNDO0O14 Core, Platform and PLL C1 --- --- ---
Ground

GNDO15 Core, Platform and PLL c2
Ground

GNDO16 Core, Platform and PLL C5 - - -
Ground

GNDO017 Core, Platform and PLL C21
Ground

GNDO018 Core, Platform and PLL ca7 --- --- ---
Ground

GNDO019 Core, Platform and PLL D3 - - -
Ground

GNDO020 Core, Platform and PLL D4
Ground

GNDO021 Core, Platform and PLL D7 - - -
Ground

GNDO022 Core, Platform and PLL D9
Ground

GNDO023 Core, Platform and PLL D12 --- --- ---
Ground

GNDO024 Core, Platform and PLL D15 --- --- ---
Ground

GNDO025 Core, Platform and PLL D18 --- --- ---
Ground

GNDO026 Core, Platform and PLL D21 - - -
Ground

GNDO027 Core, Platform and PLL D24
Ground

GNDO028 Core, Platform and PLL E1 --- --- ---
Ground

GNDO029 Core, Platform and PLL E2
Ground

GNDO030 Core, Platform and PLL E5 - - -
Ground
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Table 1. Pinout list by bus (continued)

Ground

Signal Signal description Package Pin Power supply Notes
pin type
number

GNDO031 Core, Platform and PLL E21 --- --- ---
Ground

GNDO032 Core, Platform and PLL E26
Ground

GNDO033 Core, Platform and PLL F3 - - -
Ground

GNDO034 Core, Platform and PLL F4 - - -
Ground

GNDO035 Core, Platform and PLL F7 --- --- ---
Ground

GNDO036 Core, Platform and PLL F14 - - -
Ground

GNDO037 Core, Platform and PLL F16
Ground

GNDO038 Core, Platform and PLL F18 - - -
Ground

GNDO039 Core, Platform and PLL F24
Ground

GNDO040 Core, Platform and PLL G1 --- --- ---
Ground

GNDO041 Core, Platform and PLL G2 --- --- ---
Ground

GNDO042 Core, Platform and PLL G9
Ground

GNDO043 Core, Platform and PLL G10 - - -
Ground

GNDO044 Core, Platform and PLL G11
Ground

GNDO045 Core, Platform and PLL G21 - - -
Ground

GNDO046 Core, Platform and PLL G26 - - -
Ground

GNDO047 Core, Platform and PLL H3 - - -
Ground

GNDO048 Core, Platform and PLL H4 - - -
Ground

GNDO049 Core, Platform and PLL H5
Ground

GNDO050 Core, Platform and PLL H14 --- --- ---
Ground

GNDO51 Core, Platform and PLL H15
Ground

GNDO052 Core, Platform and PLL H16 --- --- ---
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Table 1. Pinout list by bus (continued)

Ground

Signal Signal description Package Pin Power supply Notes
pin type
number

GNDO053 Core, Platform and PLL H17 --- --- ---
Ground

GNDO054 Core, Platform and PLL H18
Ground

GNDO055 Core, Platform and PLL H21 - - -
Ground

GNDO056 Core, Platform and PLL H24 - - -
Ground

GNDO057 Core, Platform and PLL J6é - - -
Ground

GNDO058 Core, Platform and PLL J7 - - -
Ground

GNDO059 Core, Platform and PLL J8
Ground

GNDO060 Core, Platform and PLL Jo - - -
Ground

GNDO061 Core, Platform and PLL J10
Ground

GNDo62 Core, Platform and PLL Ji1 --- --- ---
Ground

GNDO063 Core, Platform and PLL J12 - - -
Ground

GNDO064 Core, Platform and PLL J21
Ground

GNDO065 Core, Platform and PLL J23 --- --- ---
Ground

GNDO066 Core, Platform and PLL J26
Ground

GNDO067 Core, Platform and PLL K2 - - -
Ground

GNDO068 Core, Platform and PLL K4 - - -
Ground

GNDO069 Core, Platform and PLL K6 --- --- ---
Ground

GNDO070 Core, Platform and PLL K13 - - -
Ground

GNDO71 Core, Platform and PLL K15
Ground

GNDO072 Core, Platform and PLL K17 - - -
Ground

GNDO073 Core, Platform and PLL K19
Ground

GNDO074 Core, Platform and PLL K21 --- --- ---
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Table 1. Pinout list by bus (continued)

Ground

Signal Signal description Package Pin Power supply Notes
pin type
number

GNDO075 Core, Platform and PLL L6 --- --- ---
Ground

GNDO76 Core, Platform and PLL L10
Ground

GNDO077 Core, Platform and PLL L12 - - -
Ground

GNDO078 Core, Platform and PLL L14 - - -
Ground

GNDO079 Core, Platform and PLL L16 - - -
Ground

GNDO080 Core, Platform and PLL L18 - - -
Ground

GNDO081 Core, Platform and PLL L20
Ground

GNDO082 Core, Platform and PLL L23 --- --- ---
Ground

GNDO083 Core, Platform and PLL L26
Ground

GNDO084 Core, Platform and PLL M6 - - -
Ground

GNDO085 Core, Platform and PLL M9 - - -
Ground

GNDO086 Core, Platform and PLL M11
Ground

GNDO087 Core, Platform and PLL M13 --- --- ---
Ground

GNDO088 Core, Platform and PLL M15
Ground

GNDO089 Core, Platform and PLL M17 --- --- ---
Ground

GNDO090 Core, Platform and PLL M19 - - -
Ground

GNDO091 Core, Platform and PLL M21 ~-n ~-n ~-n
Ground

GNDO092 Core, Platform and PLL M23 - - -
Ground

GNDO093 Core, Platform and PLL N2
Ground

GND094 Core, Platform and PLL N4 --- --- ---
Ground

GNDO095 Core, Platform and PLL N6
Ground

GNDO096 Core, Platform and PLL N8 - - -
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Table 1. Pinout list by bus (continued)

Signal Signal description Package Pin Power supply Notes
pin type
number

GNDO097 Core, Platform and PLL N10 --- --- ---
Ground

GNDO098 Core, Platform and PLL N12
Ground

GNDO099 Core, Platform and PLL N14 - - -
Ground

GND100 Core, Platform and PLL N16 - - -
Ground

GND101 Core, Platform and PLL N18 - - -
Ground

GND102 Core, Platform and PLL N20 - - -
Ground

GND103 Core, Platform and PLL N23
Ground

GND104 Core, Platform and PLL N26 - - -
Ground

GND105 Core, Platform and PLL P6
Ground

GND106 Core, Platform and PLL P9 --- --- ---
Ground

GND107 Core, Platform and PLL P11 - - -
Ground

GND108 Core, Platform and PLL P13
Ground

GND109 Core, Platform and PLL P15 - - -
Ground

GND110 Core, Platform and PLL P17
Ground

GND111 Core, Platform and PLL P19 - - -
Ground

GND112 Core, Platform and PLL P23 - - -
Ground

GND113 Core, Platform and PLL R5 - - -
Ground

GND114 Core, Platform and PLL R8 --- --- ---
Ground

GND115 Core, Platform and PLL R10
Ground

GND116 Core, Platform and PLL R12 --- --- ---
Ground

GND117 Core, Platform and PLL R14
Ground

GND118 Core, Platform and PLL R16 --- --- ---
Ground
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Table 1. Pinout list by bus (continued)

Signal Signal description Package Pin Power supply Notes
pin type
number

GND119 Core, Platform and PLL R18 - - -
Ground

GND120 Core, Platform and PLL R20
Ground

GND121 Core, Platform and PLL R23 - - -
Ground

GND122 Core, Platform and PLL R26 - - -
Ground

GND123 Core, Platform and PLL T2 - - -
Ground

GND124 Core, Platform and PLL T4 - - -
Ground

GND125 Core, Platform and PLL T6
Ground

GND126 Core, Platform and PLL T9 - - -
Ground

GND127 Core, Platform and PLL T11
Ground

GND128 Core, Platform and PLL T13 - - -
Ground

GND129 Core, Platform and PLL T15 --- --- ---
Ground

GND130 Core, Platform and PLL T17
Ground

GND131 Core, Platform and PLL T19 - - -
Ground

GND132 Core, Platform and PLL T21
Ground

GND133 Core, Platform and PLL T23 - - -
Ground

GND134 Core, Platform and PLL T26 --- --- ---
Ground

GND135 Core, Platform and PLL U6 - - -
Ground

GND136 Core, Platform and PLL us
Ground

GND137 Core, Platform and PLL u10
Ground

GND138 Core, Platform and PLL ui12 --- --- ---
Ground

GND139 Core, Platform and PLL u14
Ground

GND140 Core, Platform and PLL uU16 --- --- ---
Ground

Table continues on the next page...
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Table 1. Pinout list by bus (continued)

Signal Signal description Package Pin Power supply Notes
pin type
number

GND141 Core, Platform and PLL uU18 - - -
Ground

GND142 Core, Platform and PLL u20
Ground

GND143 Core, Platform and PLL u23 - - -
Ground

GND144 Core, Platform and PLL V2 - - -
Ground

GND145 Core, Platform and PLL V4 - - -
Ground

GND146 Core, Platform and PLL V6 - - -
Ground

GND147 Core, Platform and PLL V9
Ground

GND148 Core, Platform and PLL V11 - - -
Ground

GND149 Core, Platform and PLL V13
Ground

GND150 Core, Platform and PLL V15 - - -
Ground

GND151 Core, Platform and PLL V17 - - -
Ground

GND152 Core, Platform and PLL V19
Ground

GND153 Core, Platform and PLL V21 --- --- ---
Ground

GND154 Core, Platform and PLL V23
Ground

GND155 Core, Platform and PLL V26 - - -
Ground

GND156 Core, Platform and PLL W12 - - -
Ground

GND157 Core, Platform and PLL W18 - - -
Ground

GND158 Core, Platform and PLL W20 - - -
Ground

GND159 Core, Platform and PLL W22
Ground

GND160 Core, Platform and PLL Y2 --- --- ---
Ground

GND161 Core, Platform and PLL Y21
Ground

GND162 Core, Platform and PLL Y23 --- --- ---
Ground

Table continues on the next page...
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Table 1. Pinout list by bus (continued)

Signal Signal description Package Pin Power supply Notes
pin type
number

GND163 Core, Platform and PLL Y26 --- --- ---
Ground

GND164 Core, Platform and PLL AA4
Ground

GND165 Core, Platform and PLL AA21 - - -
Ground

GND166 Core, Platform and PLL AA24 - - -
Ground

GND167 Core, Platform and PLL AB2 - - -
Ground

GND168 Core, Platform and PLL AB26 - - -
Ground

GND169 Core, Platform and PLL AC21
Ground

GND170 Core, Platform and PLL AC24 - - -
Ground

GND171 Core, Platform and PLL AD2
Ground

GND172 Core, Platform and PLL AD4 - - -
Ground

GND173 Core, Platform and PLL AD26 - - -
Ground

GND174 Core, Platform and PLL AE21
Ground

GND175 Core, Platform and PLL AE24 - - -
Ground

GND176 Core, Platform and PLL AF4
Ground

GND177 Core, Platform and PLL AF21 - - -
Ground

GND178 Core, Platform and PLL AF26 - - -
Ground

GND179 Core, Platform and PLL AG1 - - -
Ground

GND180 Core, Platform and PLL AG24 - - -
Ground

GND181 Core, Platform and PLL AG26
Ground

GND182 Core, Platform and PLL AH2 - - -
Ground

GND183 Core, Platform and PLL AH21
Ground

SD_GNDO1 SerDes core logic, transceiver, Y6 - - 18
and PLL ground

Table continues on the next page...
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Table 1. Pinout list by bus (continued)

Signal description Package Pin Power supply Notes
pin type
number

SD_GNDO02 SerDes core logic, transceiver, Y7 18
and PLL ground

SD_GNDO03 SerDes core logic, transceiver, Y8 18
and PLL ground

SD_GNDO04 SerDes core logic, transceiver, Y9 18
and PLL ground

SD_GNDO05 SerDes core logic, transceiver, Y10 18
and PLL ground

SD_GNDO06 SerDes core logic, transceiver, Y13 - - 18
and PLL ground

SD_GNDO07 SerDes core logic, transceiver, Y14 18
and PLL ground

SD_GNDO08 SerDes core logic, transceiver, Y15 18
and PLL ground

SD_GNDO09 SerDes core logic, transceiver, Y16 18
and PLL ground

SD_GND10 SerDes core logic, transceiver, AA5 18
and PLL ground

SD_GND11 SerDes core logic, transceiver, AA7 - - 18
and PLL ground

SD_GND12 SerDes core logic, transceiver, AA9 18
and PLL ground

SD_GND13 SerDes core logic, transceiver, AA12 18
and PLL ground

SD_GND14 SerDes core logic, transceiver, AA14 - - 18
and PLL ground

SD_GND15 SerDes core logic, transceiver, AA17 18
and PLL ground

SD_GND16 SerDes core logic, transceiver, AA18 |- 18
and PLL ground

SD_GND17 SerDes core logic, transceiver, AA19 18
and PLL ground

SD_GND18 SerDes core logic, transceiver, AB7 - - 18
and PLL ground

SD_GND19 SerDes core logic, transceiver, AB9 18
and PLL ground

SD_GND20 SerDes core logic, transceiver, AB12 18
and PLL ground

SD_GND21 SerDes core logic, transceiver, AB14 - - 18
and PLL ground

SD_GND22 SerDes core logic, transceiver, AB17 18
and PLL ground

SD_GND23 SerDes core logic, transceiver, AB20 - - 18
and PLL ground

Table continues on the next page...
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Table 1. Pinout list by bus (continued)

Signal Signal description Package Pin Power supply Notes
pin type
number

SD_GND24 SerDes core logic, transceiver, AC5 18
and PLL ground

SD_GND25 SerDes core logic, transceiver, AC6 18
and PLL ground

SD_GND26 SerDes core logic, transceiver, ACS8 18
and PLL ground

SD_GND27 SerDes core logic, transceiver, AC10 18
and PLL ground

SD_GND28 SerDes core logic, transceiver, AC11 - - 18
and PLL ground

SD_GND29 SerDes core logic, transceiver, AC15 18
and PLL ground

SD_GND30 SerDes core logic, transceiver, AC16 18
and PLL ground

SD_GND31 SerDes core logic, transceiver, AC18 |--- 18
and PLL ground

SD_GND32 SerDes core logic, transceiver, AC19 18
and PLL ground

SD_GNDS33 SerDes core logic, transceiver, AD5 --- --- 18
and PLL ground

SD_GND34 SerDes core logic, transceiver, AD7 18
and PLL ground

SD_GND35 SerDes core logic, transceiver, AD9 18
and PLL ground

SD_GND36 SerDes core logic, transceiver, AD12 18
and PLL ground

SD_GND37 SerDes core logic, transceiver, AD14 18
and PLL ground

SD_GND38 SerDes core logic, transceiver, AD17  |--- 18
and PLL ground

SD_GND39 SerDes core logic, transceiver, AD20 18
and PLL ground

SD_GND40 SerDes core logic, transceiver, AE5 - - 18
and PLL ground

SD_GNDA41 SerDes core logic, transceiver, AE7 --- --- 18
and PLL ground

SD_GND42 SerDes core logic, transceiver, AE9 18
and PLL ground

SD_GNDA43 SerDes core logic, transceiver, AE12 |- --- 18
and PLL ground

SD_GND44 SerDes core logic, transceiver, AE14 18
and PLL ground

SD_GND45 SerDes core logic, transceiver, AE17 - - 18
and PLL ground

Table continues on the next page...
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Table 1. Pinout list by bus (continued)

Signal description Package Pin Power supply Notes
pin type
number

SD_GND46 SerDes core logic, transceiver, AE20 18
and PLL ground

SD_GND47 SerDes core logic, transceiver, AF6 18
and PLL ground

SD_GND48 SerDes core logic, transceiver, AF7 --- --- 18
and PLL ground

SD_GND49 SerDes core logic, transceiver, AF8 18
and PLL ground

SD_GND50 SerDes core logic, transceiver, AF9 - - 18
and PLL ground

SD_GND51 SerDes core logic, transceiver, AF10 18
and PLL ground

SD_GND52 SerDes core logic, transceiver, AF11 18
and PLL ground

SD_GND53 SerDes core logic, transceiver, AF15 18
and PLL ground

SD_GND54 SerDes core logic, transceiver, AF16 18
and PLL ground

SD_GND55 SerDes core logic, transceiver, AF17 |- --- 18
and PLL ground

SD_GND56 SerDes core logic, transceiver, AF18 18
and PLL ground

SD_GND57 SerDes core logic, transceiver, AF19 18
and PLL ground

SD_GND58 SerDes core logic, transceiver, AG5 18
and PLL ground

SD_GND59 SerDes core logic, transceiver, AG7 18
and PLL ground

SD_GND60 SerDes core logic, transceiver, AG9 18
and PLL ground

SD_GND61 SerDes core logic, transceiver, AG12 18
and PLL ground

SD_GND62 SerDes core logic, transceiver, AG14 - - 18
and PLL ground

SD_GND63 SerDes core logic, transceiver, AG17 18
and PLL ground

SD_GND64 SerDes core logic, transceiver, AG20 18
and PLL ground

SD_GND65 SerDes core logic, transceiver, AH5 18
and PLL ground

SD_GND66 SerDes core logic, transceiver, AH7 18
and PLL ground

SD_GND67 SerDes core logic, transceiver, AH9 - - 18
and PLL ground

Table continues on the next page...
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Table 1. Pinout list by bus (continued)

Pin assignments

Signal Signal description Package Pin Power supply Notes
pin type
number
SD_GND68 SerDes core logic, transceiver, AH12 18
and PLL ground
SD_GND69 SerDes core logic, transceiver, AH14 18
and PLL ground
SD_GND70 SerDes core logic, transceiver, AH17 |- --- 18
and PLL ground
SD_GND71 SerDes core logic, transceiver, AH20 18
and PLL ground
SENSEGND Ground Sense pin G20 --- --- ---
OVvDDA1 General I/0 supply J18 OVpp
OovDD2 General I/0 supply K9 OVpp
OvDD3 General I/0 supply K10 OVpp
OvDD4 General I/0 supply K11 --- OVpp ---
OVDD5 General I/0 supply K12 OVpp
OvDD6 General I/0O supply R7 OVpp
DVDD1 UART/I2C/QE supply N7 DVpp
DVDD2 UART/I2C/QE supply P7 DVpp
EVDD eSDHC supply - switchable R6 --- EVpp ---
LVDD1 RGMII supply T7 LVpp
LVDD2 RGMII supply u7 LVpp
LVDD3 RGMII supply V7 LVpp
TVDD 10G MDIO supply W6 TVpp
G1vDDO1 DDR supply B27 --- G1Vpp ---
G1vDD02 DDR supply D27 G1Vpp
G1vDDO03 DDR supply F27 --- G1Vpp ---
G1VDD04 DDR supply H27 G1Vpp
G1VDDO05 DDR supply K27 G1Vpp
G1VDD06 DDR supply L22 G1Vpp
G1vDDO07 DDR supply M22 G1Vpp
G1vDDO08 DDR supply M27 --- G1Vpp ---
G1vDD09 DDR supply N22 G1Vpp
G1vVDD10 DDR supply P22 G1Vpp
G1VDD11 DDR supply P27 G1Vpp
G1VDD12 DDR supply R22 G1Vpp
G1vDD13 DDR supply T22 --- G1Vpp ---
G1vDD14 DDR supply u22 G1Vpp
G1vDD15 DDR supply uz27 --- G1Vpp ---
G1VDD16 DDR supply V22 G1Vpp
G1VDD17 DDR supply w27 G1Vpp

Table continues on the next page...
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Table 1. Pinout list by bus (continued)

Signal Signal description Package Pin Power supply Notes
pin type
number
G1vDD18 DDR supply AA27 |- G1Vpp ---
G1vDD19 DDR supply AC27 |- G1Vpp
G1vDD20 DDR supply AE27 |- G1Vpp
G1vDD21 DDR supply AG27 |- G1Vpp
G1vDD22 DDR supply AH27 |- G1Vpp
SvDD1 SerDes transceiver supply W7 --- SVpp ---
SvDD2 SerDes transceiver supply w8 SVpp
SvDD3 SerDes transceiver supply W9 SVpp
SvDD4 SerDes transceiver supply W10 --- SVpp ---
SVDD5 SerDes transceiver supply W13 SVpp
SvDD6 SerDes transceiver supply W14 --- SVpp ---
SvDD7 SerDes transceiver supply W15 SVpp
SvDD8 SerDes transceiver supply W16 SVpp
XVDD1 SerDes transceiver supply AC7 XVpp
XVDD2 SerDes transceiver supply AC9 --- XVpp ---
XVDD3 SerDes transceiver supply AC12 |- XVbp ---
XVDD4 SerDes transceiver supply AC14  |--- XVpp
XVDD5 SerDes transceiver supply AC17 |- XVpp ---
XVDD6 SerDes transceiver supply AC20 |--- XVpp
FA_VL Reserved AB21 --- FA_VL ---
PROG_MTR Reserved F13 PROG_MTR
TA_PROG_SFP SFP Fuse Programming G13 --- TA_PROG_SFP ---
Override supply
TH_VDD Thermal Monitor Unit supply G8 --- TH_Vpp ---
VDDO1 Supply for cores and platform K14 --- Vpp ---
VDDO02 Supply for cores and platform K16 --- Vpp ---
VDDO03 Supply for cores and platform K18 Vop
VDDO04 Supply for cores and platform K20 --- Vpp ---
VDDO05 Supply for cores and platform K22 Vpp
VDDO06 Supply for cores and platform L9 Vpp
VDDO07 Supply for cores and platform L11 --- Vpp -
vDDO08 Supply for cores and platform L13 Vop
VDDO09 Supply for cores and platform L15 --- Vpp ---
VDD10 Supply for cores and platform L17 Vop
VDD11 Supply for cores and platform L19 --- Vpp ---
vVDD12 Supply for cores and platform L21 --- Vpp ---
VDD13 Supply for cores and platform M10 --- Vpp ---
VDD14 Supply for cores and platform M12 --- Vpp -

Table continues on the next page...
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Table 1. Pinout list by bus (continued)

Signal Signal description Package Pin Power supply Notes
pin type
number
VDD15 Supply for cores and platform M14 --- Vpp ---
VDD16 Supply for cores and platform M16 Vpp
VDD17 Supply for cores and platform M18 --- Vpp ---
vVDD18 Supply for cores and platform M20 --- Vpp ---
VDD19 Supply for cores and platform N9 Vop
VDD20 Supply for cores and platform N11 --- Vpbp ---
VDD21 Supply for cores and platform N13 Vop
vVDD22 Supply for cores and platform N15 --- Vpb ---
vVDD23 Supply for cores and platform N17 --- Vpp ---
VDD24 Supply for cores and platform N19 --- Vpp ---
VDD25 Supply for cores and platform N21 --- Vpp ---
VDD26 Supply for cores and platform P8 Vop
vDD27 Supply for cores and platform P10 --- Vpp ---
vDD28 Supply for cores and platform P12 Vpp
VDD29 Supply for cores and platform P14 --- Vpp ---
VDD30 Supply for cores and platform P16 --- Vpp -
VDD31 Supply for cores and platform P18 Vop
VDD32 Supply for cores and platform P20 --- Vpp ---
VDD33 Supply for cores and platform R9 Vop
VDD34 Supply for cores and platform R11 --- Vpb ---
VDD35 Supply for cores and platform R13 --- Vpp ---
VDD36 Supply for cores and platform R15 --- Vpp ---
VDD37 Supply for cores and platform R17 --- Vpp ---
vVDD38 Supply for cores and platform R19 Vop
VDD39 Supply for cores and platform T8 --- Vpp ---
VDD40 Supply for cores and platform T10 Vpp
VDD41 Supply for cores and platform T12 --- Vpp ---
VDD42 Supply for cores and platform T14 --- Vpp ---
VDD43 Supply for cores and platform T16 Vop
VDD44 Supply for cores and platform T18 --- Vpp ---
VDD45 Supply for cores and platform T20 Vop
VDD46 Supply for cores and platform U9 Vpb
VDD47 Supply for cores and platform U1 --- Vpp ---
VDDA48 Supply for cores and platform uU13 Vpp
VDD49 Supply for cores and platform u15 --- Vpp ---
VDD50 Supply for cores and platform u17 Vop
VDD51 Supply for cores and platform u19 --- Vpp ---
VDD52 Supply for cores and platform u21 Vpp

Table continues on the next page...
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Table 1. Pinout list by bus (continued)

Signal Signal description Package Pin Power supply Notes
pin type
number
VDD53 Supply for cores and platform V8 --- Vpp ---
VDD54 Supply for cores and platform V10 Vpp
VDD55 Supply for cores and platform V12 --- Vpp ---
VDD56 Supply for cores and platform V14 --- Vpp ---
VDD57 Supply for cores and platform V16 Vop
VDD58 Supply for cores and platform V18 --- Vpbp ---
VDD59 Supply for cores and platform V20 Vop
VDD60 Supply for cores and platform W11 --- Vpb ---
VDD61 Supply for cores and platform W17 --- Vpp ---
VDD62 Supply for cores and platform W19 --- Vpp ---
VDD63 Supply for cores and platform w21 --- Vpp ---
TA_BB_VDD Battery Backed Security G12 TA_BB_Vpp
Monitor supply
AVDD_CGA1 CPU Cluster Group A PLL1 H11 --- AVDD_CGA1 ---
supply
AVDD_CGA2 CPU Cluster Group A PLL1 H10 AVDD_CGA2
supply
AVDD_PLAT Platform PLL supply H9 AVDD_PLAT
AVDD_D1 DDR1 PLL supply R21 AVDD_D1
AVDD_SD1_PLL1 SerDes1 PLL 1 supply AA11 AVDD_SD1_PLL1
AVDD_SD1_PLL2 SerDes1 PLL 2 supply AB6 AVDD_SD1_PLL2
AVDD_SD2_PLL1 SerDes2 PLL 1 supply AB15 |- AVDD_SD2_PLL1
AVDD_SD2_PLL2 SerDes2 PLL 2 supply AA16 |- AVDD_SD2_PLL2
SENSEVDD Vdd Sense pin G19 SENSEVDD
USB_HVDD1 USB PHY 3.3V High Supply K8 USB_HVpp
USB_HVDD2 USB PHY 3.3V High Supply L8 USB_HVpp
USB_SDVDD1 USB PHY 1.0 V Analog and M7 USB_SDVpp
digital SS supply
USB_SDVDD2 USB PHY 1.0 V Analog and M8 USB_SDVpp
digital SS supply
USB_SVDD1 USB PHY 1.0 V Analog and K7 USB_SVpp
digital HS supply
USB_SVDD2 USB PHY 1.0 V Analog and L7 USB_SVpp
digital HS supply
No Connection Pins
NC_A3 No Connection A3 12
NC_A4 No Connection A4 - - 12
NC_A6 No Connection A6 12
NC_A7 No Connection A7 - - 12
NC_AA10 No Connection AA10 |- 12
Table continues on the next page...
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Table 1. Pinout list by bus (continued)

Signal Signal description Package Pin Power supply Notes
pin type
number
NC_AA15 No Connection AA15 - - 12
NC_AB10 No Connection AB10 - - 12
NC_AB11 No Connection AB11 --- --- 12
NC_AB16 No Connection AB16 - - 12
NC_B1 No Connection B1 12
NC_B2 No Connection B2 - - 12
NC_B5 No Connection B5 --- --- 12
NC_B6 No Connection B6 12
NC_G5 No Connection G5 - - 12
NC_J14 No Connection J14 12
NC_J15 No Connection J15 12
NC_J16 No Connection J16 12
NC_J17 No Connection J17 --- --- 12
NC_P21 No Connection P21 - - 12
NC_P5 No Connection P5 12
NC_R4 No Connection R4 - - 12
NC_T5 No Connection T5 12
NC_u4 No Connection u4 --- --- 12
NC_U5 No Connection us --- --- 12
NC_V5 No Connection V5 12
NC_W5 No Connection W5 - - 12
NC_Y17 No Connection Y17 12
NC_Y18 No Connection Y18 - - 12
NC_Y19 No Connection Y19 12
NC_Y5 No Connection Y5 12
NC_F12 No Connection F12 - - 12

1. Functionally, this pin is an output or an input, but structurally it is an I/O because it
either samples configuration input during reset, is a muxed pin, or has other
manufacturing test functions. Therefore, this pin is described as an I/O for boundary scan.

2. This output is actively driven during reset rather than being tri-stated during reset.

3. MDIC[0] is grounded through a 162 () precision 1% resistor and MDIC[1] is
connected to GVpp through a 162 Q) precision 1% resistor. For either full or half driver
strength calibration of DDR 1/Os, use the same MDIC resistor value of 162 (). The
memory controller register setting can be used to determine automatic calibration is done

to full or half drive strength. These pins are used for automatic calibration of the DDR4
I/Os.
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4. This pin is a reset configuration pin. It has a weak (~20 k() internal pull-up P-FET that
1s enabled only when the processor is in its reset state. This pull-up is designed such that
it can be overpowered by an external 4.7 k() resistor. However, if the signal is intended to
be high after reset, and if there is any device on the net that might pull down the value of
the net at reset, a pull-up or active driver is needed.

5. Pin must NOT be pulled down during power-on reset. This pin may be pulled up,
driven high, or, if there are any externally connected devices, left in tristate. If this pin is
connected to a device that pulls down during reset, an external pull-up is required to drive
this pin to a safe state during reset.

6. Recommend that a weak pull-up resistor (2-10 kQ) be placed on this pin to the
respective power supply.

7. This pin is an open-drain signal.

8. Recommend that a pull-up resistor (1 k() be placed on this pin to the respective power
supply.
9. This pin has a weak (~20 k() internal pull-up P-FET that is always enabled.

10. These are test signals for factory use only and must be pulled up (100 Q to 1 kQ) to
the respective power supply for normal operation.

11. This pin requires a 200 () pull-up to the respective power supply.
12. Do not connect. These pins should be left floating.

13. These pins must be pulled up to TVpp through a 180 Q + 1% resistor for MDC and a
330 Q + 1% resistor for MDIO.

14. This pin requires an external 1 k() pull-down resistor to prevent PHY from seeing a
valid Transmit Enable before it is actively driven.

15. These pins must be pulled to ground (GND).
16. This pin requires a 698 () pull-up to the respective power supply.

17. These pins should be tied to ground if the diode is not utilized for temperature
monitoring.

18. SD_GND must be directly connected to GND.

19. For proper clock selection, terminate cfg_eng_use(0 with a pull up or pull down of 4.7
k() to ensure that the signal will have a valid state as soon as the 10 voltage reaches its
operating condition.
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20. DIFF_SYSCLK and DIFF_SYSCLK_B is tied to cfg_eng_use0, the configuration is
described in section "Reset Configuration Word (RCW)" of QorlQ LS1088A Reference
Manual.

Warning
See ""Connection Recommendations'' for additional details on
properly connecting these pins for specific applications.

3 Electrical characteristics

This section describes the DC and AC electrical specifications for the chip. The chip is
currently targeted to these specifications, some of which are independent of the I/O cell
but are included for a more complete reference. These are not purely I/O buffer design

specifications.

3.1 Overall DC electrical characteristics

This section describes the ratings, conditions, and other characteristics.

3.1.1 Absolute maximum ratings

This table provides the absolute maximum ratings.

Table 2. Absolute maximum ratings’

Characteristic Symbol Min Max Unit Notes

Core and platform supply voltage Vpp -0.3 1.1 \Y, 8

PLL supply voltage (core PLL, platform, DDR) AVpp_CGAT1, AVpp_CGA2, -0.3 1.98 \ —
AVpp_PLAT, AVpp_D1

PLL supply voltage (SerDes, filtered from XVpp) |AVDD_SDn_PLLA1 -0.3 1.48 \ —
AVDD_SDn_PLL2

SFP Fuse Programming TA_PROG_SFP -0.3 1.98 \Y, —

Thermal Unit Monitor supply TH_Vpp -0.3 1.98 \ —

IFC, SPI, GIC (IRQ 0/1/2), Tamper_Detect, oV -0.3 1.98 \Y —

DD

System control and power management,

SYSCLK, DDR_CLK, GPIO1, GPIO2, GPIOS,

eSDHCI4-7]/VS/DAT123_DIR/DATO_DIR/

CMD_DIR/SYNC), Debug, JTAG, RTC, POR

signals

Table continues on the next page...
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Table 2. Absolute maximum ratings' (continued)

Table continues on the next page...
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Characteristic Symbol Min Max Unit Notes
DUART1/2, I2C, DMA, QE, GPIO3, GPIO4, GIC |DVpp -0.3 3.63;1.98 |V 9
(IRQ 3/4/5/6/7/8/9/10), USB control (DRVVBUS,
PWRFAULT)
eSDHCJ0-3]/CLK/CMD, GPIO3 EVpp -0.3 3.63;1.98 |V —
DDR4 DRAM 1/O voltage G1Vpp -0.3 1.32 \ —
Main power supply for internal circuitry of SerDes |SVpp -0.3 11 \ —
and pad power supply for SerDes receivers and
DIFF_SYSCLK
Pad power supply for SerDes transmitter XVpp -0.3 1.48 \Y, —
Ethernet interface 1/2, Ethernet management LVpp -0.3 2.75;1.98 |V —
interface 1 (EMI1), TSEC_1588, GPIO2, GPIO4,
GIC (IRQ11)
Ethernet management interface 2 (EMI2), GPIO2 |TVpp -0.3 2.75;1.98; |V —
1.32
USB PHY Transceiver supply voltage USB_HVpp -0.3 3.63 \ 10
USB_SDVpp -0.3 1.1 \Y 11
USB_SVpp -0.3 1.1 \ 12
Battery Backed Security Monitor supply TA_BB_Vpp -0.3 1.1 \Y, —
Input voltage DDR4 DRAM signals [MVy -0.3 GiVpp+ |V 2
0.3
SerDes interface and SV -0.3 -0.3to \ 5
DIFF_SYSCLK (SVpp +
0.3)
Ethernet interface 1/2, |LV|y -0.3 LVpp +0.3 |V 4,5
Ethernet management
interface 1 (EMI1),
TSEC_1588, GPIO2,
GPIO4, GIC (IRQ11)
IFC, SPI, GIC (IRQ OVin -0.3 OVpp + \ 3,5
0/1/2), 0.3
Tamper_Detect,
System control and
power management,
SYSCLK, DDR_CLK,
GPIO3, GPIO2,
GPIO1,
eSDHCI[4-7]/VS/
DAT123_DIR/
DATO_DIR/CMD_DIR/
SYNC), Debug,
JTAG, RTC, POR
signals
eSDHCI0-3]/CLK/ EV|n -0.3 EVpp +0.3|V 5,6,7
CMD, GPIO3
DUART1/2, I2C, DMA, |DV -0.3 DVpp + 0.3|V 5,6,9
QE, GPIO3, GPIO4,
GIC (IRQ
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Table 2. Absolute maximum ratings' (continued)

Characteristic Symbol Min Max Unit Notes
3/4/5/6/7/8/9/10), USB
control (DRVVBUS,
PWRFAULT)
Ethernet management | TV y -0.3 TVpp +0.3|V 13
interface 2 (EMI2),
GPIO2
USB PHY transceiver Transceiver supply for [USB_HVy -0.3 USB_HVp |V 10
supply voltage USB PHY p+03
Analog and Digital HS |USB_SDVpp -0.3 USB_SDV |V 11
supply for USB PHY oo+ 0.3
Analog and Digital SS |[USB_SVpp -0.3 USB_SVp |V 12
supply for USB PHY p+0.3
Storage temperature range Tsta -55 150 °C -

Notes:

1. Functional operating conditions are given in Table 3. Absolute maximum ratings are stress ratings only, and functional
operation at the maximums is not guaranteed. Stresses beyond those listed may affect device reliability or cause permanent
damage to the device.

2. Caution: MV y must not exceed GVpp by more than 0.3 V. This limit may be exceeded for a maximum of 20 ms during
power-on reset and power-down sequences.

3. Caution: OV|y must not exceed OVpp by more than 0.3 V. This limit may be exceeded for a maximum of 20 ms during
power-on reset and power-down sequences.

4. Caution: LV |y must not exceed LVpp by more than 0.3 V. This limit may be exceeded for a maximum of 20 ms during
power-on reset and power-down sequences.

5.(D,G1,L, 0O, X, S, T, E)V|y and USBn_HV,y may overshoot/undershoot to a voltage and for a maximum duration as shown
in Figure 7.

6. Caution: DV|y must not exceed DVpp by more than 0.3 V. This limit may be exceeded for a maximum of 20 ms during
power-on reset and power-down sequences.

7. Caution: EV,y must not exceed EVpp by more than 0.3 V. This limit may be exceeded for a maximum of 20 ms during
power-on reset and power-down sequences.

8. Supply voltage specified at the voltage sense pin. Voltage input pins should be regulated to provide specified voltage at the
sense pin.

9. See the power supply column to determine which power supply rail is used for each interface.
10. Transceiver supply for USB PHY.

11. Analog and Digital SS supply for USB PHY.

12. Analog and Digital HS supply for USB PHY.

13. Caution: TV,y must not exceed TVpp by more than 0.3 V. This limit may be exceeded for a maximum of 20 ms during
power-on reset and power-down sequences.

3.1.2 Recommended operating conditions

This table provides the recommended operating conditions for this chip.
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NOTE

The values shown are the recommended operating conditions
and proper device operation outside these conditions is not

guaranteed.

Table 3. Recommended operating conditions

Characteristic Symbol Recommended value Unit Notes
VID core and platform supply voltage at Vpp 1.025V + 30 mV \Y 3,4,59
initial start up
VID core and platform supply voltage during VID + 30 mV \) 3,4,5,9
normal operation
0.9V core and platform supply voltage 0.9V x30mV \Y 4,5,9
0.9V core and platform supply voltage at 1.025V +£30mVor09V |V 4,5,9
initial start up +30 mV
Battery backed security monitor supply TA_BB_Vpp 1.0V+50mV/-30mV |V
(TA_BB_TMP_DETECT_B) 0.9V+50mV/-30mV |V
PLL supply voltage (core PLL, platform, AVpp_CGAT1, 1.8V +90 mV \Y, —
DDR) AVpp_CGA2,
AVpp_PLAT, AVpp_D1

PLL supply voltage (SerDes, filtered from |AVpp_SDn_PLLA1 1.35V+£67mV \Y, —
XVbo) AVpp_SDn_PLL2
SFP fuse programming TA_PROG_SFP 1.8V +£90 mV \Y 2
Thermal monitor unit supply TH_Vpp 1.8V 90 mV \ —
IFC, SPI, GIC (IRQ 0/1/2), Tamper_Detect, |OVpp 1.8V +90 mV \ —
System control and power management,
SYSCLK, DDR_CLK, GPIO3, GPIO2,
GPIO1, eSDHC[4-7]/VS/DAT123_DIR/
DATO_DIR/CMD_DIR/SYNC), Debug,
JTAG, RTC, POR signals
DUART1/2, I2C, DMA, QE, GPIO3, GPIO4, |DVpp 3.3V 165 mV \Y 6
GIC (IRQ 3/4/5/6/7/8/9/10), USB control
(DRVVBUS, PWRFAULT) 18V+90mv
eSDHC[0-3)/CLK/CMD, GPIO3 EVpp 3.3V 165 mV \ —

1.8V +90 mV
DDR4 DRAM 1/O voltage G1Vpp 1.2V £ 60 mV \ —
Main power supply for internal circuitry of SVpp 10V+50mV/-30mV |V
SerDes and pad power supply for SerDes 0.9V +50 mV / -30 mV v
receivers and DIFF_SYSCLK SV UM m
Pad power supply for SerDes transmitters | XVpp 1.35V+£67mV \Y, —
Ethernet interface 1/2, Ethernet LVpp 25V +125mV \'% 1
management interface 1 (EMI1),
TSEC_1588, GPIO2, GPIO4, GIC (IRQ11) 18V=90mv
Ethernet management interface 2 (EMI2), |TVpp 25V +125mV \ —
GPIO2 1.8V 90 mV

1.2V +60 mV
USB PHY 3.3 V high supply voltage USB_HVpp 3.3Vz+165mV \ 6

Table continues on the next page...
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Table 3. Recommended operating conditions (continued)

1. RGMIl is supported at 2.5V or 1.8 V.

2. TA_PROG_SFP must be supplied 1.8 V and the chip must operate in the specified fuse programming temperature range
only during secure boot fuse programming, subject to the power sequencing constraints shown in Power sequencing. For all
other operating conditions, TA_PROG_SFP must be tied to GND.

3. For additional information, see the Core and platform supply voltage filtering section in the chip design checklist.

Characteristic Symbol Recommended value Unit Notes
USB PHY analog and digital HS supply USB_SDVpp 1.0+50mV/-30 mV \Y, 7,9
09V+50mV/-30mV |V 7,9
USB PHY analog and digital SS supply USB_SVpp 1.0+50mV/-30mV \ 8,9
09V+50mV/-30mV |V 8,9
Input |DDR4 DRAM signals MV GND to G1Vpp \'% —
voltage | e emet interface 1/2, Ethernet | LV GND to LVpp v _
management interface 1 (EMIT1),
TSEC_1588, GPIO2, GPIO4, GIC
(IRQ11)
IFC, SPI, GIC (IRQ 0/1/2), OVin GND to OVpp \Y —
Tamper_Detect, System control
and power management,
SYSCLK, DDR_CLK, GPIO3,
GPI0O2, GPIO1, eSDHC[4-7)/VS/
DAT123_DIR/DATO_DIR/
CMD_DIR/SYNC), Debug, JTAG,
RTC, POR signals
DUART1/2, I2C, DMA, QE, GPIO3,|DV)y GND to DVpp \Y —
GPIO4, GIC (IRQ
3/4/5/6/7/8/9/10), USB Control
(DRVVBUS, PWRFAULT)
Main power supply for internal SVin GND to SVpp \Y, —
circuitry of SerDes and
DIFF_SYSCLK
Ethernet management interface 2 | TV |y GND to TVpp \' —
(EMI2), GPIO2
PHY USB transceiver supply for USB USB_HV |y GND to USB_HVpp \Y, 6
transce |PHY
VeI | Analog and digital SS supply for  |USB_SDVpp GND to USB_SDVpp Vv 7
signals USB PHY
Analog and digital HS supply for |USB_SVpp 0.3 to USB_SVpp \Y 8
USB PHY
Operati | Normal operation Ta, Ta =0 (min) to °C —
ng -
temper T, T, =105 (max)
ature Extended temperature Ta, Ta =-40 (min) to °C —
range T, T, =105 (max)
Secure boot fuse programming Ta, Ta =0 (min) to °C 2
TJ TJ=105 (max)
Notes:
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Table 3. Recommended operating conditions

Characteristic | Symbol | Recommended value | Unit | Notes

4. Supply voltage specified at the voltage sense pin. Voltage input pins should be regulated to provide specified voltage at the
sense pin.

5. Operation at 1.1 V is allowable for up to 25 ms at initial power on.
6. Transceiver supply for USB PHY.

7. Analog and Digital SS supply for USB PHY.

8. Analog and Digital HS supply for USB PHY.

9. For supported voltage requirement for a given part number, contact your NXP sales representative.

This figure shows the undershoot and overshoot voltages at the interfaces of the chip.

Maximum overshoot

D/E/S1/G1/L/O/T/USB*VDD
VIH—
GND - -
ViL—
Minimum undershoot - -4-4-------------------oo
—| |e— Overshoot/undershoot period
Notes:

The overshoot/undershoot period should be less than 10% of shortest possible toggling period of the input signal
or per input signal specific protocol requirement. For GPIO input signal overshoot/undershoot period, it should be
less than 10% of the SYSCLK period.

Figure 7. Overshoot/Undershoot voltage for G1Vpp/OVpp/S1Vpp/DVpp/TVpp/ LVpp/EVpp/
USB*Vpp

See Table 3 for actual recommended core voltage. Voltage to the processor interface 1/0Os
are provided through separate sets of supply pins and must be provided at the voltages
shown in Table 3. The input voltage threshold scales with respect to the associated I/O
supply voltage. DVDD-, OVDD-, and LVDD-based receivers are simple CMOS 1/0
circuits and satisfy appropriate LVCMOS type specifications. The DDR SDRAM
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interface uses differential receivers referenced by the internally generated MVREF
signal. The DDR DQS receivers cannot be operated in single-ended fashion. The
complement signal must be properly driven and cannot be grounded.

3.1.3 Output driver characteristics

This chip provides information on the characteristics of the output driver strengths.

NOTE

These values are preliminary estimates.

Table 4. Output drive capability

Electrical characteristics

Driver type Output impedance (Q) Supply Not
Minimum? Typical Maximum?3 Voltage es
DDR4 signall - 18 (full-strength |- GlVpp=12V |1
mode)
27 (half-
strength mode)
Ethernet interface 1/2, Ethernet management 30 50 70 LVpp=25V -
g}grf(ellg‘%1 1()EMI1), TSEC_1588, GPIO2, GPIO4, 30 45 60 LVpp = 1.8V _
MDC of Ethernet management interface 2 (EMI 2) |45 65 100 TVpp=12V |-
40 55 75 TVpp=18V |-
40 60 90 TVpp=25V |-
MDIO of Ethernet management interface 2 (EMI |30 40 60 TVpp=1.2V -
2) 25 33 44 TVop=18V |-
25 40 57 TVop=25V |-
IFC, SPI, GIC (IRQ 0/1/2), Tamper_Detect, 30 45 60 OVpp=18V |-
System control and power management,
DDR_CLK, GPIO1, GPIO2, GPIO3,
eSDHC[4-7]/VS/DAT123_DIR/DATO_DIR/
CMD_DIR/SYNC), Debug, JTAG, RTC, POR
signals
DUART1/2, I2C, DMA, QE, GPIO3, GPIO4, GIC |45 65 90 DVpp=33V |-
gsv?qgﬁlllJSlf_?_/)?/S/Qh 0), USB control (DRVVBUS, [, 55 75 DVpp = 1.8 V
eSDHCJ[0-3]/CLK/CMD, GPIO3 45 65 90 EVpp=33V |-
40 55 75 EVpp=1.8V
1. The drive strength of the DDR4 interface in half-strength mode is at T; = 105°C and at G1Vpp (min).
2. Estimated number based on best case processed device.
3. Estimated number based on worst case processed device.
QorlQ LS1088A Data Sheet, Rev. 0, 01/2018
NXP Semiconductors 57



Electrical characteristics
3.2 General AC timing specifications

This table provides AC timing specifications for the sections not covered under the
specific interface sections.

Table 5. AC Timing specifications

Parameter Symbol Min Max Unit [ Note
s
Input signal rise |tr/tg - 5 ns 1
and fall times

1. Rise time refers to signal transitions from 10% to 90% of Supply; fall time refers to transitions from 90% to 10% of supply

3.3 Power sequencing

The chip requires that its power rails be applied in a specific sequence in order to ensure
proper device operation. For power up, these requirements are as follows:

1. AVDD_SDH_PLLI, AVDD_SDH_PLLQ,, EVDD’ DVDD’ LVDD’ OVDD’ SVDDv TVDD’
XVpp, USB_HVpp, USB_SDVpp, USB_SVpp. Drive TA_PROG_SFP = GND.
* PORESET_B input must be driven asserted and held during this step.
2. Vpp.
3. G1Vpp.

Items on the same line have no ordering requirement with respect to one another. Items
on separate lines must be ordered sequentially such that voltage rails on a previous step
must reach 90% of their value before the voltage rails on the current step reach 10% of
their value. XVpp, AVpp_SDn_PLL1, and AVpp_SDrn_PLL2 have no ordering
requirement to any other supplies, and they can ramp up in any step. SVpp should ramp
up before VDD. Alternatively, Vpp may ramp up together with SVpp provided that the
relative timing between SVpp and Vpp ramp up conforms to Figure 8 below.

All supplies must be at their stable values within 400 ms.

Negate PORESET_B input when the required assertion/hold time has been met per
RESET initialization timing specifications.

NOTE
* While Vpp is ramping up, leakage current might occur
from Vpp through LS1088A to G1Vpp.
* Ensure that SYSCLK is available as soon as power ramps
up.
e Ramp rate requirements should be met per Table 11.
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NOTE
If using Trust Architecture Security Monity battery backed
features, prior to Vpp or SVpp ramping up to 0.5 V level,
ensure that OVpp, is properly ramped to at least 90% and
SYSCLK or DIFF_SYSCLK / DIFF_SYSCLK_B is running.
The clock should have a minimum frequency of 800 Hz and a
maximum frequency no greater that the supported system clock
frequency for the device.

Warning
Only 300,000 POR cycles are permitted per lifetime of a
device. Note that this value is based on design estimates and is
preliminary.

This figure shows the SVpp and Vpp ramp-up diagram.

VDD

T1<=1us T2<=1us

Figure 8. SVpp and Vpp ramp-up diagram

For secure boot fuse programming, use the following steps:
1. After negation of PORESET_B, drive TA_PROG_SFP = 1.80 V after a required
minimum delay per Table 6.
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2. After fuse programming is completed, it is required to return TA_PROG_SFP =
GND before the system is power cycled (PORESET_B assertion) or powered down
(Vpp ramp down) per the required timing specified in Table 6. See Security fuse
processor for additional details.

Warning
No activity other than that required for secure boot fuse
programming is permitted while TA_PROG_SFP is driven
to any voltage above GND, including the reading of the
fuse block. The reading of the fuse block may only occur
while TA_PROG_SFP = GND.

This figure shows the TA_PROG_SFP timing diagram.

!
1
—>Fuse programming l<«—
!
i
I

Z 10% TA_PROG_SFP i 10% TA_PROG_SFP

N|

TA_PROG_SFP

- 90% Vpp

VDD —> XE tta_PROG_SFP_VDD
Y 90% OVpp tra_PROG_SFP_PROG —> -« 90% OVpp
PORESET_B 47 L

— -« tTA_PF(OGiSFPiDELAY — A S tTA?PF{OG,SFFLF%ST

|

NOTE: TA_PROG_SFP must be stable at 1.8 V prior to initiating fuse programming.

Figure 9. TA_PROG_SFP timing diagram

This table provides information on the power-down and power-up sequence parameters
for TA_PROG_SFP.

Table 6. TA_PROG_SFP timing 3

Driver type Min Max Unit Notes
tTA_PROG_SFP_DELAY 100 — SYSCLKs 1
tTA_PROG_SFP_PROG 0 — us >
trA_PROG_SFP_VDD 0 — us 3
ttA_PROG_SFP_RST 0 — us 4

Notes:

1. Delay required from the deassertion of PORESET_B to driving TA_PROG_SFP ramp up. Delay measured from
PORESET_B deassertion at 90% OVpp to 10% TA_PROG_SFP ramp up.

2. Delay required from fuse programming completion to TA_PROG_SFP ramp down start. Fuse programming must complete
while TA_PROG_SFP is stable at 1.8 V. No activity other than that required for secure boot fuse programming is permitted
while TA_PROG_SFP is driven to any voltage above GND, including the reading of the fuse block. The reading of the fuse
block may only occur while TA_PROG_SFP = GND. After fuse programming is complete, it is required to return
TA_PROG_SFP = GND.
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Table 6. TA_PROG_SFP timing 3

Driver type | Min | Max | Unit | Notes
3. Delay required from TA_PROG_SFP ramp-down complete to Vpp ramp-down start. TA_PROG_SFP must be grounded to
minimum 10% TA_PROG_SFP before Vpp reaches 90% Vpp.

4. Delay required from TA_PROG_SFP ramp-down complete to PORESET_B assertion. TA_PROG_SFP must be grounded
to minimum 10% TA_PROG_SFP before PORESET_B assertion reaches 90% OVpp.

5. Only two secure boot fuse programming events are permitted per lifetime of a device.

3.4 Power-down requirements

The power-down cycle must complete such that power supply values are below 0.4 V
before a new power-up cycle can be started.

If performing secure boot fuse programming per the requirements in Power sequencing, it
1s required that TA_PROG_SFP = GND before the system is power cycled
(PORESET_B assertion) or powered down (Vpp ramp down) per the required timing
specified in Power sequencing.

3.5 Power characteristics

This table shows the thermal power dissipation of the Vpp power supply for A53 core/
platform/DDR frequency combinations.

Table 7. LS1088A VDD power dissipation for the thermal design

A53 frequency Platform Main DDR data rate Vpp (V) Power (W) Notes
(MHz) frequency(MHz) (MT/s)
1600 700 2100 VID 9.6 1,2,3,4
1400 600 1800 VID 7.6 1,2,3,4
1200 500 1600 0.9 5.3 1,2,3,4
Notes:

1. VDD must run at VID voltage level, which is defined in FUSESR register

2. Thermal power assumes Dhrystone running with activity factor of 60% (on all cores) and executing DMA on the platform at
100% activity factor. AIOP is powered but idle.

3. Thermal power are based on worst-case processed device. The above powers are measured at the junction temperature
of 85C.

4. Refer to AN5144 "QorlQ LS1088A Design Checklist":

Section "Maximum VDD Power and 10 Power" for the power supply design and regulator sizing

Section "Thermal Power" for the thermal power and thermal solution design
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Table 8. LS1048A VDD power dissipation for the thermal design

A53 frequency Platform Main DDR data rate Vpp (V) Power (W) Notes
(MHz) frequency(MHz) (MT/s)
1600 700 2100 VID 8.0 1,2,3,4
1400 600 1800 VID 6.4 1,2,3,4
1200 500 1600 0.9 4.5 1,2,3,4
Notes:

1. VDD must run at VID voltage level, which is defined in FUSESR register

2. Thermal power assumes Dhrystone running with activity factor of 70% (on all cores) and executing DMA on the platform at

100% activity factor. AIOP is powered but idle

3. Thermal power are based on worst-case processed device. The above powers are measured at the junction temperature

of 85C.

4. Refer to AN5144 "QorlQ LS1088A Design Checklist":

Section "Maximum VDD Power and 10 Power" for the power supply design and regulator sizing

Section "Thermal Power" for the thermal power and thermal solution design

Table 9. LS1084A VDD power dissipation for the thermal design

of 85C.

4. Refer to AN5144 "QorlQ LS1088A Design Checklist":

Section "Maximum VDD Power and IO Power" for the power supply design and regulator sizing

1. VDD must run at VID voltage level, which is defined in FUSESR register

Section "Thermal Power" for the thermal power and thermal solution design

A53 frequency Platform Main DDR data rate Vpp (V) Power (W) Notes
(MHz) frequency(MHz) (MT/s)
1600 700 2100 VID 9.3 1,2,3,4
1400 600 1800 VID 7.4 1,2,3,4
1200 500 1600 0.9 5.2 1,2,3,4
Notes:

2. Thermal power assumes Dhrystone running with activity factor of 60% (on all cores) and executing DMA on the platform at
100% activity factor.

3. Thermal power are based on worst-case processed device. The above powers are measured at the junction temperature

Table 10. LS1044A VDD power dissipation for the thermal design

QorlQ LS1088A Data Sheet, Rev. 0, 01/2018

1. VDD must run at VID voltage level, which is defined in FUSESR register

A53 frequency Platform Main DDR data rate Vpp (V) Power (W) Notes
(MHz) frequency(MHz) (MT/s)
1600 700 2100 VID 7.7 1,2,3,4
1400 600 1800 VID 6.1 1,2,3,4
1200 500 1600 0.9 4.3 1,2,3,4
Notes:
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Table 10. LS1044A VDD power dissipation for the thermal design

A53 frequency Platform Main DDR data rate Vpp (V) Power (W) Notes

(MHz) frequency(MHz) (MT/s)

2. Thermal power assumes Dhrystone running with activity factor of 70% (on all cores) and executing DMA on the platform at
100% activity factor.

3. Thermal power are based on worst-case processed device. The above powers are measured at the junction temperature
of 85C.

4. Refer to AN5144 "QorlQ LS1088A Design Checklist":
Section "Maximum VDD Power and 10 Power" for the power supply design and regulator sizing

Section "Thermal Power" for the thermal power and thermal solution design

3.6 Power-on ramp rate

This section describes the AC electrical specifications for the power-on ramp rate
requirements. Controlling the maximum power-on ramp rate is required to avoid excess
in-rush current.

This table provides the power supply ramp rate specifications.

Table 11. Power supply ramp rate

Parameter Min Max Unit Notes

Required ramp rate for all voltage supplies (including OVpp/DVpp/G1Vpp/ — 25 V/ms 1,2
SVpp/XVpp/LVpp/EVpp/TVpp all core and platform Vpp supplies,
TA_PROG_SFP, and all AVpp supplies.)

Required ramp rate for PROG_SFP --- 25 V/ms 1,2
Required ramp rate for USB_HVDD - 26.7 V/ms 1,2
Notes:

1. Ramp rate is specified as a linear ramp from 10% to 90%. If non-linear (for example, exponential), the maximum rate of
change from 200 mV to 500 mV is the most critical as this range might falsely trigger the ESD circuitry.

2. Over full recommended operating temperature range. See Table 3.

3.7 Input clocks

3.7.1 System clock (SYSCLK)

This section describes the system clock DC electrical characteristics and AC timing
specifications.
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3.7.1.1 SYSCLK DC electrical characteristics

This table provides the SYSCLK DC characteristics.
Table 12. SYSCLK DC electrical characteristics

Parameter Symbol Min Typical Max Unit Notes
Input high voltage ViH 0.7 X OVpp — — \Y 1
Input low voltage Vi — — 0.3 X OVpp \ 1
Input capacitance Cin — 7 12 pF —
Input current (Viy=0V or Viy = OVppy |In — — +50 A 2

Notes:

1. The min V|_and max V| values are based on the respective min and max OV values found in Table 3.

2. At recommended operating conditions with OVpp= 1.8 V. See Table 3.

3.7.1.2 SYSCLK AC timing specifications
This table provides the SYSCLK AC timing specifications.
Table 13. SYSCLK AC timing specifications' ®

Parameter/condition Symbol Min Typ Max Unit Notes
SYSCLK frequency fsyscLk 100.0 125/133.3 MHz 2,6
SYSCLK cycle time tsyscLk 7.5 10.0 ns 1,2
SYSCLK duty cycle tkHk/tsyscLk 40 — 60 % 2
SYSCLK slew rate — 1 — 4 V/ns 3
SYSCLK peak period jitter — — — + 150 ps —
SYSCLK jitter phase noise at -56 dBc |— — — 500 kHz 4
AC Input Swing Limits at 1.8 V OVpp [AVac 1.08 — 1.8 \Y, —

Notes:

1. Caution: The relevant clock ratio settings must be chosen such that the resulting SYSCLK frequencies do not exceed their
respective maximum or minimum operating frequencies.

2. Measured at the rising edge and/or the falling edge at OVpp/2.

3. Slew rate as measured from 0.35 x OVpp to 0.65 x OVpp.

4. Phase noise is calculated as FFT of TIE jitter.

5. At recommended operating conditions with OVpp = 1.8 V. See Table 3.

6. The 125 MHz max frequency is limited to parts with 1200 MHz CPU frequency. The 133 MHz max frequency can be used
for parts with 1600 MHz and 1400 MHz CPU frequency.
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3.7.2 Spread-spectrum sources

Spread-spectrum clock sources are an increasingly popular way to control
electromagnetic interference emissions (EMI) by spreading the emitted noise to a wider
spectrum and reducing the peak noise magnitude in order to meet industry and
government requirements. These clock sources intentionally add long-term jitter to
diffuse the EMI spectral content.

The jitter specification given in this table considers short-term (cycle-to-cycle) jitter only.
The clock generator's cycle-to-cycle output jitter should meet the chip's input cycle-to-
cycle jitter requirement.

Frequency modulation and spread are separate concerns; the chip is compatible with
spread-spectrum sources if the recommendations listed in this table are observed.

Table 14. Spread-spectrum clock source recommendations?

Parameter Min Max Unit Notes

Frequency modulation — 60 kHz —

Frequency spread — 1.0 % 1,2

Notes:

1. SYSCLK frequencies that result from frequency spreading and the resulting core frequency must meet the minimum and
maximum specifications given in Table 13.

2. Maximum spread-spectrum frequency may not result in exceeding any maximum operating frequency of the device.

3. At recommended operating conditions with OVDD = 1.8 V. See Table 3.

CAUTION
The processor's minimum and maximum SYSCLK and core/
platform/DDR frequencies must not be exceeded, regardless of
the type of clock source. Therefore, systems in which the
processor is operated at its maximum rated core/platform/DDR
frequency should use only down-spreading to avoid violating
the stated limits.

3.7.3 USB 3.0 reference clock requirements

There are two options for the reference clock of USB PHY: SYSCLK or
DIFF_SYSCLK/DIFF_SYSCLK_B. This table provides the additional requirements
when SYSCLK or DIFF_SYSCLK/DIFF_SYSCLK B is used as USB REFCLK. The
100 MHz reference clock is also required with the following requirements.
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Table 15. USB AC timing specifications

Parameter Symbol Min Max Unit Notes
Reference clock frequency-offset Frer orrser [-300.0 300.0 ppm -
Reference clock random jitter (RMS) JRMSReF cik |- 3.0 ps 1,2
Reference clock deterministic jitter DJRer_cLk - 150.0 ps 3
Duty cycle DCpger ck  |40.0 60.0 % -

1. 1.5 MHz to Nyquist frequency. For example, for 100 MHz reference clock, the Nyquist frequency is 50 MHz.
2. The peak-to-peak Rj specification is calculated at 14.069 times the RJgug for 10712 BER.

3. DJ across all frequencies.

3.7.4 Real-time clock timing

The real-time clock timing (RTC) input is sampled by the platform clock. The output of
the sampling latch is then used as an input to the time base unit of the core; there is no
need for jitter specification. The minimum period of the RTC signal should be greater
than or equal to 16x the period of the platform clock with a 50% duty cycle. There is no
minimum RTC frequency; RTC pin may be grounded if not needed.

3.7.5 Gigabit Ethernet reference clock timing

This table provides the Ethernet gigabit reference clock DC electrical characteristics with
LVDD = 18 V.

Table 16. ECn_GTX_CLK125 DC electrical characteristics (LVpp = 1.8 V)'

Parameter Symbol Min Typical Max Unit Notes
Input high voltage Viy 0.7 x — — \ 2
OVpp
Input low voltage Vi — — 0.3 x \ 2
Input capacitance Cin — — 6 pF —
Input current (Vi =0V or V|y = LVpp) IiN — — +50 A 3

Notes:
1. For recommended operating conditions, see Table 3.

2. The min V| and max V|4 values are based on the respective min and max V,y values found in Table 3.

3. The symbol V), in this case, represents the LV,\ symbol referenced in Table 3.

This table provides the Ethernet gigabit reference clock DC electrical characteristics with
LVDD = 25 V.
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Table 17. ECn_GTX_CLK125 DC electrical characteristics (LVpp = 2.5 V)'

Parameter Symbol Min Typical Max Unit Notes
Input high voltage ViH 0.7 X — — \ 2
LVpp
Input low voltage Vi — — 0.2x \Y 2
LVpp
Input capacitance Cin — — 6 pF —
Input current (Viy =0V or Viy = LVpp) N — — +50 A 3

Notes:
1. For recommended operating conditions, see Table 3.

2. The min V)_and max V|4 values are based on the respective min and max V|y values found in Table 3.

3. The symbol V), in this case, represents the LV, symbol referenced in Table 3.

This table provides the Ethernet gigabit reference clock AC timing specifications.

Table 18. ECn_GTX_CLK125 AC timing specifications 1

Parameter/Condition Symbol Min Typical Max Unit Notes
ECn_GTX_CLK125 frequency fg125 125 - 100 ppm | 125 125 + 100 ppm |MHz —
ECn_GTX_CLK125 cycle time tg12s 7.5 8 8.5 ns —
ECn_GTX_CLK125 rise and fall time tg125R/tG125F — — 054 ns 2
LVpp=1.8V 075
LVpp=25V
ECn_GTX_CLK125 duty cycle tg12su/taios 40 — 60 % 3
1000Base-T for RGMII
ECn_GTX_CLK125 jitter — — — + 150 ps 3
Notes:

1. At recommended operating conditions with LVpp =1.8 V £ 90mV /2.5 V + 125 mV. See Table 3.

2. Rise times are measured from 20% of LVDD to 80% of LVpp. Fall times are measured from 80% of LVpp to 20% of LVpp.
3. ECn_GTX_CLK125 is used to generate the GTX clock for the Ethernet transmitter. See RGMII AC timing specifications for
duty cycle for the 10Base-T and 100Base-T reference clocks.

3.7.6 DDR clock (DDRCLK)

This section provides the DDRCLK DC electrical characteristics and AC timing
specifications.

3.7.6.1 DDRCLK DC electrical characteristics
This table provides the DDRCLK DC electrical characteristics.
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Table 19. DDRCLK DC electrical characteristics?

Parameter Symbol Min Typical Max Unit Notes
Input high voltage ViH 0.7 x OVpp — — \Y 1
Input low voltage Vi — — 0.3 x OVpp \ 1
Input capacitance Cin — 7 12 pF —
Input current (ViN= 0V or Viy=O0Vpp) |In — — +50 A 2
Notes:
1. The min V|_and max V| values are based on the respective min and max OV values found in Table 3.
2. The symbol OV)y, in this case, represents the OV|y symbol referenced in Table 3.
3. At recommended operating conditions with OVpp = 1.8 V. See Table 3.
3.7.6.2 DDRCLK AC timing specifications
This table provides the DDRCLK AC timing specifications.
Table 20. DDRCLK AC timing specifications®
Parameter/Condition Symbol Min Typ Max Unit Notes
DDRCLK frequency foDRCLK 100.0 133.3 MHz 1,2
DDRCLK cycle time tbDRCLK 7.5 10 ns 1,2
DDRCLK duty cycle tkHk/toDRCLK 40 — 60 % 2
DDRCLK slew rate — 1 — 4 Vins 3
DDRCLK peak period jitter — — — + 150 ps —
DDRCLK jitter phase noise at -56 dBc|— — — 500 kHz 4
AC Input Swing Limits at 1.8 V OVpp [AVac 1.08 — 1.8 \ —
Notes:

1. Caution: The relevant clock ratio settings must be chosen such that the resulting DDRCLK frequencies do not exceed
their respective maximum or minimum operating frequencies.

2. Measured at the rising edge and/or the falling edge at OVpp/2.
3. Slew rate as measured from 0.35 x OVpp to 0.65 x OVpp.
4. Phase noise is calculated as FFT of TIE jitter.

5. At recommended operating conditions with OVpp = 1.8 V. See Table 3.

6. DDRCLK pin does not provide the reference clock to DDR when chip is operated in Single Source Clocking mode.

3.7.7 Differential system clock (DIFF_SYSCLK/DIFF_SYSCLK_B)
timing specifications

The single source clocking mode requires a single on-board oscillator to provide
reference clock input to the differential system clock pair (DIFF_SYSCLK/
DIFF_SYSCLK_B).
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This differential clock pair input can provide the clock to core, platform, DDR, and
SerDes1, SerDes2 PLLs, and USB PLLs.

This figure shows a receiver reference diagram of the differential system clock.

50 O

DIFF_SYSCLK =<

Input
amp

DIFF_SYSCLK_B [ ‘ |

50 Q

Figure 10. LVDS receiver

This section provides the differential system clock DC and AC timing specifications.

3.7.7.1 Differential system clock DC electrical characteristics
For DC electrical characteristics, see DC-level requirements for SerDes reference clocks.

The differential system clock receiver's core power supply voltage requirements (SVpp)
are specified in Table 3.

The Differential system clock can also be single-ended. For this DIFF_SYSCLK_B
should be connected to SVpp/2.

3.7.7.2 Differential system clock AC timing specifications

The DIFF_SYSCLK/DIFF_SYSCLK_B input pair supports an input clock frequency of
100 MHz.

For AC timing specifications, see AC requirements for SerDes reference clocks.

Spread-spectrum clocking is not supported on differential system clock pair input.
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3.7.8 Other input clocks

A description of the overall clocking of this device is available in the chip reference
manual in the form of a clock subsystem block diagram. For information about the input
clock requirements of functional modules sourced external of the chip, such as SerDes,
Ethernet management, eSDHC, and IFC, see the specific interface section.

3.8 RESET initialization timing specifications

This table provides the AC timing specifications for the RESET initialization timing.

Table 21. RESET Initialization timing specifications

Parameter/Condition Min Max Unit Notes
Required assertion time of PORESET_B after Vpp is stable 1 — ms 1
Required input assertion time of HRESET_B 32 — SYSCLKs 2,3
Maximum rise/fall time of HRESET_B — 10 SYSCLK
Maximum rise/fall time of PORESET_B — 1 SYSCLK
Input setup time for POR configs (other than cfg_eng_use0) with 4 — SYSCLKs 2,5
respect to negation of PORESET_B
Input hold time for all POR configs with respect to negation of 2 — SYSCLKs 2
PORESET_B
Maximum valid-to-high impedance time for actively driven POR — 5 SYSCLKs 2
configs with respect to negation of PORESET_B

Notes:
1. PORESET_B must be driven asserted before the core and platform power supplies are powered up.
2. SYSCLK is the primary clock input for the chip.

3. The device asserts HRESET_B as an output when PORESET_B is asserted to initiate the power-on reset process. The
device releases HRESET_B sometime after PORESET_B is deasserted. The exact sequencing of HRESET_B deassertion is
documented in the reference manual's "Power-on Reset Sequence" section.

4. The system/board must be designed to ensure the input requirement to the device is achieved. Proper device operation is
guaranteed for inputs meeting this requirement by design, simulation, characterization, or functional testing.

5. For proper clock selection, terminate cfg_eng_use0 with a pull up or pull down of 4.7 kQ to ensure that the signal will have
a valid state as soon as the 10 voltage reach its operating condition.

This table provides the phase-locked loop (PLL) lock times.
Table 22. PLL lock times

Parameter/Condition Min Max Unit Notes

PLL lock times (Core, platform, DDR only) — 100 us —
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3.9 Battery-backed security monitor interface

This section describes the DC and AC electrical characteristics for the battery-backed
security monitor interface, which includes TA_BB_TMP_DETECT_B.

3.9.1 Battery-backed security monitor interface DC electrical

characteristics

This table provides the DC electrical characteristics for the battery-backed security
monitor interface operating at 1.0 V (TA_BB_Vpp).

Table 23. Battery-backed security monitor interface DC electrical characteristics
(TA_BB_Vpp =1.0 V)3

Parameter Symbol Min Max Unit Notes
Input high voltage Viy 0.7 x — \Y
TA_BB_Vpp
Input low voltage Vi — 0.3x \'
TA_BB_Vpp
Input current (Viy=0VorV|y= Iin — +50 A 2
TA_BB_Vpp)

1. The min V, .and max V|4 values are based on the respective min and max TA_BB_Vpp values found in Table 3.
2. The symbol V), in this case, represents the TA_BB_Vpp symbol referenced in Table 3.

3. For recommended operating conditions, see Table 3.

This table provides the DC electrical characteristics for the battery-backed security
monitor interface operating at 0.9 V (TA_BB_Vpp).

Table 24. Battery-backed security monitor interface DC electrical characteristics
(TA_BB_Vpp = 0.9 V)3

Parameter Symbol Min Max Unit Notes
Input high voltage Viy 0.7 x — \ 1
TA_BB_Vpp
Input low voltage Vi — 0.3 x \ 1
TA_BB_Vpp
Input current (Viy=0VorVy= N — +50 HA 2
TA_BB_Vpp)

1. The min V|_Land max V4 values are based on the respective min and max TA_BB_Vpp values found in Table 3.
2. The symbol V), in this case, represents the TA_BB_Vpp symbol referenced in Table 3.

3. For recommended operating conditions, see Table 3.
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3.9.2 Battery-backed security monitor interface AC timing
specifications

This table provides the AC timing specifications for the battery-backed security monitor
interface.

Table 25. Battery-backed security monitor interface AC timing specifications?

Min Typ Unit Notes

100 ns 1

Parameter Symbol Max
TA_BB_TMP_DETECT_B
Notes:

1. TA_BB_TMP_DETECT_B is asynchronous to any clock.

trmp

2. For recommended operating conditions, see Table 3.

3.10 DDR4 SDRAM controller

This section describes the DC and AC electrical specifications for the DDR4 SDRAM
controller interface. Note that the required GVpp(typ) voltage is 1.2 V when interfacing
to DDR4 SDRAM.

3.10.1 DDR4 SDRAM interface DC electrical characteristics

This table provides the recommended operating conditions for the DDR SDRAM
controller when interfacing to DDR4 SDRAM.

Table 26. DDR4 SDRAM interface DC electrical characteristics (GVpp = 1.2 V)'

Parameter Symbol Min Max Unit Notes
Input low Vi — 0.7xGVpp - 0.175 |V 3,6
Input high ViH 0.7 xGVpp +0.175 |— Vv 3,6
I/O leakage current loz -165 165 pA 5

Notes:

1. GVpp is expected to be within 60 mV of the DRAM's voltage supply at all times. The DRAM's and memory controller's
voltage supply may or may not be from the same source.

2. V11 and VREFCA are applied directly to the DRAM device. Both V1 and VREFCA voltages must track GVpp/2.
3. Input capacitance load for DQ, DQS, and DQS_B are available in the IBIS models.
4. See the IBIS model for the complete output IV curve characteristics.

5. Output leakage is measured with all outputs disabled, OV < Vout < GVpp.Made internal per Mazyar's updates in DDR4
spec v2.

QorlQ LS1088A Data Sheet, Rev. 0, 01/2018
72 NXP Semiconductors




Electrical characteristics

Table 26. DDR4 SDRAM interface DC electrical characteristics (GVpp = 1.2 V)'

Parameter

| symbol | Min |

Max

| Unit | Notes

6. Internal Vref for data bus must be set to 0.7 x GVpp.

7. For recommended operating conditions, see Table 3.

3.10.2 DDR4 SDRAM interface AC timing specifications

This section provides the AC timing specifications for the DDR SDRAM controller
interface. The DDR controller supports DDR4 memories. Note that the required

GVpp(typ) voltage is 1.2 V when interfacing to DDR4 SDRAM.

3.10.2.1

DDR4 SDRAM interface input AC timing specifications

This table provides the input AC timing specifications for the DDR controller when

interfacing to DDR4 SDRAM.

Table 27. DDR4 SDRAM interface input AC timing specifications (GVpp = 1.2 V + 5%),

Parameter Symbol Min Max Unit Notes
AC input low voltage ViLac — 0.7xGVpp -0.175 |V —
< 2133 MT/s data rate
AC input high voltage Viuac 0.7 xGVpp + 0.175 |— \ —
< 2133 MT/s data rate

Note:

1. For recommended operating conditions, see Table 3.

This table provides the input AC timing specifications for the DDR controller when

interfacing to DDR4 SDRAM.

Table 28. DDR4 SDRAM interface input AC timing specifications (GVpp = 1.2 V = 5% for

DDR4)3
Parameter Symbol Min Max Unit Notes
Controller skew for MDQS-MDQ/MECC toiskew — — ps 1
2100 MT/s data rate -80 80
1800 MT/s data rate -93 93
1600 MT/s data rate -112 112
1333 MT/s data rate -125 125
Tolerated Skew for MDQS-MDQ/MECC toiIskew — — ps 2
2100 MT/s data rate -154 154
1800 MT/s data rate -175 175
Table continues on the next page...
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Table 28. DDR4 SDRAM interface input AC timing specifications (GVpp = 1.2 V + 5% for

DDR4)3 (continued)
Parameter Symbol Min Max Unit Notes
1600 MT/s data rate -200 200
1333 MT/s data rate -250 250

Notes:

1. tciskew represents the total amount of skew consumed by the controller between MDQS[n] and any corresponding bit that
is captured with MDQS[n]. This must be subtracted from the total timing budget.

2. The amount of skew that can be tolerated from MDQS to a corresponding MDQ signal is called tpskew- This can be
determined by the following equation: tpiskew = =(T + 4 - abs (iciskew)) where T is the clock period and abs(iciskew) is the
absolute value of tgiskew-

3. For recommended operating conditions, see Table 3.

This figure shows the DDR4 SDRAM interface input timing diagram.

| | | | | |

MCK[n]_B | | | | | |
| | | | | |

KT : : : : : :
ok ——— | | | | |

| | | | | | | |

| | | | | | | |

| | | | | | | |

| | | | |

| | | | |

| | | | |

MDQS[n] l l / \ ‘ : l
: : / N | | :

| | | | |

| | | | |

| | | | |

| | > [* toiskew | | |

| | | | |

| | | | |

| | | | |

MDQIX] | | RO i | | |
| | N | | |

| | toiskew | | |

: : toiskew —»| le— : : :

| | | | |

| | | | |

| | | | |

Figure 11. DDR4 SDRAM interface input timing diagram

3.10.2.2 DDR4 SDRAM interface output AC timing specifications
This table contains the output AC timing targets for the DDR4 SDRAM interface.
Table 29. DDR4 SDRAM interface output AC timing specifications (GVpp = 1.2 V)7

Parameter Symbol’ Min Max Unit Notes
MCK]n] cycle time tmek 938 1500 ps 2

Table continues on the next page...
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Table 29. DDR4 SDRAM interface output AC timing specifications (GVpp = 1.2 V)

(continued)

Parameter Symbol’ Min Max Unit Notes
ADDR/CMD/CNTL output setup with respect |tppkHas — — ps 3
to MCK
2100 MT/s data rate 350 —

1800 MT/s data rate 410 _

1600 MT/s data rate 495 —

1333 MT/s data rate 606 —

ADDR/CMD/CNTL output hold with respect to |tppknax — — ps 3
MCK

2100 MT/s data rate 350 —

1800 MT/s data rate 390 —

1600 MT/s data rate 495 —

1333 MT/s data rate 606 —

MCK to MDQS Skew tDDKHMH -150 150 ps 4,7
MDQ/MECC/MDM output data eye tDDKXDEYE — — ps

2100 MT/s data rate 320 —

1800 MT/s data rate 350 —

1600 MT/s data rate 400 —

1333 MT/s data rate 500 —

MDQS preamble tbDKHMP 900 X tpek — ps —
MDQS postamble tDDKHME 400 X tpmek 600 X tpmek ps —

1. The symbols used for timing specifications follow the pattern of it two letters of functional block)(signal)(state) (reference)(state) fOr
inputs and tirst two letters of functional block)(reference)(state)(signal)(state) fOr outputs. Output hold time can be read as DDR timing (DD)
from the rising or falling edge of the reference clock (KH or KL) until the output went invalid (AX or DX). For example, tppknas
symbolizes DDR timing (DD) for the time ty;cx memory clock reference (K) goes from the high (H) state until outputs (A) are
setup (S) or output valid time. Also, tppki px Symbolizes DDR timing (DD) for the time tyck memory clock reference (K) goes
low (L) until data outputs (D) are invalid (X) or data output hold time.

2. Al MCK/MCK_B and MDQS/MDQS_B referenced measurements are made from the crossing of the two signals.
3. ADDR/CMD/CNTL includes all DDR SDRAM output signals except MCK/MCK_B, MCS_B, and MDQ/MECC/MDM/MDQS.

4. Note that tppkymn follows the symbol conventions described in note 1. For example, tppkqmn describes the DDR timing
(DD) from the rising edge of the MCK[n] clock (KH) until the MDQS signal is valid (MH). tppknmn can be modified through
control of the MDQS override bits (called WR_DATA_DELAY) in the TIMING_CFG_2 register. This is typically set to the
same delay as in DDR_SDRAM_CLK_CNTL[CLK_ADJUST]. The timing parameters listed in the table assume that these two
parameters have been set to the same adjustment value. See the chip reference manual for a description and explanation of
the timing modifications enabled by the use of these bits.

5. Available eye for data (MDQ), ECC (MECC), and data mask (MDM) outputs at the pin of the processor. Memory controller
will center the strobe (MDQS) in the available data eye at the DRAM (end point) during the initialization.

6. Note that this is required to program the start value of the DQS adjust for write leveling.

7. For recommended operating conditions, see Table 3.

NOTE
For the ADDR/CMD/CNTL setup and hold specifications in
Table 3, it is assumed that the clock control register is set to
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adjust the memory clocks by %2 applied cycle for data rates of

1866 MT/s or less and 9/16 applied cycle for data rates greater

than 1866 MT/s. It is recommended that, during system

validation, memory clocks are adjusted to best fit the particular

system design.

This figure shows the DDR4 SDRAM interface output timing for the MCK to MDQS
skew measurement (tppgumH)-

|
MCK_B[n] 1
|
MCKn] |
‘7tMQK4’
| |
| |
. IDDKHMH(max)
|
|
|
|
|
|
|
MDQS |
|
|

tDDKHMH(min)
MDQS

Figure 12. tppkumu timing diagram

This figure shows the DDR4 SDRAM output timing diagram.
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Figure 13. DDR4 output timing diagram

3.11 Dual universal asynchronous receiver/transmitter (DUART)
interface

This section describes the DC and AC electrical characteristics for the DUART interface.

3.11.1 DUART DC electrical characteristics

This table provides the DC electrical characteristics for the DUART interface when

operating at DVpp =3.3 V.
Table 30. DUART DC electrical characteristics (DVpp = 3.3 V)'

Parameter Symbol Min Max Unit Notes
Input high voltage ViH 0.7 x DVDD \Y
Input low voltage Vi 0.2 x DVDD Vv
Table continues on the next page...
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Table 30. DUART DC electrical characteristics (DVpp = 3.3 V)! (continued)

Parameter Symbol Min Max Unit Notes
Input current (Vi = OV or V|y = DVpp) N -50 50 A 3
Output high voltage (loy = -2.0 mA) Von 24 - Vv -
Output low voltage (o = 2.0 mA) VoL - 0.4 \ -

1. For recommended operating conditions, see Table 3.

2. Note that the min V,_and max V|4 values are based on the respective min and max DV, values found in the

Recommended Operating Conditions table.

3. Note that the symbol DV represents the input voltage of the supply referenced in the Recommended Operating

Conditions table.

This table provides the DC electrical characteristics for the DUART interface when

operating at DVpp = 1.8 V.

Table 31. DUART DC electrical characteristics (DVpp = 1.8 V)'

Parameter Symbol Min Max Unit Notes
Input high voltage Viy 0.7 x DVpp - \" 2
Input low voltage Vi - 0.3 xDVpp \% 2
Input current (Viy = OV or V|y = DVpp) N -50 50 A 3
Output high voltage (lopy = -0.5 mA) Vou 1.35 - \ -
Output low voltage (loL = 0.5 mA) VoL - 0.4 \Y -
1. For recommended operating conditions, see Table 3.
2. Note that the min V,_and max V|4 values are based on the respective min and max DV, values found in the
Recommended Operating Conditions table.
3. Note that the symbol DV, represents the input voltage of the supply referenced in the Recommended Operating
Conditions table.
3.11.2 DUART AC timing specifications
This table provides the AC timing specifications for the DUART interface.

Table 32. DUART AC timing specifications

Parameter Symbol Min Max Unit Notes
Minimum baud rate baud fpLat/(2 X 1,048,576) |- baud 1,2
Maximum baud rate baud - fpLaT/(2 X 16) baud 1,3

1. fpLaT refers to the internal platform clock.

are sampled each 16th sample.

3. The actual attainable baud rate is limited by the latency of interrupt processing.

2. The middle of a start bit is detected as the 8th sampled 0 after the 1-to-0 transition of the start bit. Subsequent bit values
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3.12 Enhanced secure digital host controller (¢SDHC)

This section describes the DC and AC electrical specifications for the eSDHC interface.

3.12.1 eSDHC DC electrical characteristics

This table provides the DC electrical characteristics for the eSDHC interface.
Table 33. eSDHC interface DC electrical characteristics (E/DVpp=3.3 V)3

Characteristic Symbol Min Max Unit Notes
Input high voltage ViH 0.7 x E/DVpp - \Y 1
Input low voltage VL - 0.25 x E/DVpp \Y, 1
Output high voltage Von 0.75 x E/DVpp - \ -
(lon=-100 pA at E/DVpp min)
Output low voltage VoL - 0.125 x E/DVpp \ -
(loL =100 pA at E/DVpp min)
Output high voltage VoH E/DVpp - 0.2 - \ 2
(lon = -100 pA)
Output low voltage VoL - 0.3 \ 2
(loL =2 mA)
Input/output leakage current (In'1oz2) -10 10 pMA 2
Notes:
1. The min V,_and max V|4 values are based on the respective min and max EV,y values found in the Table 3.
2. Open-drain mode is for MMC cards only.
3. At recommended operating conditions with E/DVpp = 3.3 V.
Table 34. eSDHC interface DC electrical characteristics (E/D/OVpp=1.8 V)3
Characteristic Symbol Min Max Unit Notes
Input high voltage Viy 0.7 x E/D/OVpp - \ 1
Input low voltage Vi - 0.3 x E/D/OVpp \Y 1
Output high voltage VoH E/D/OVpp - 0.45 - \Y, -
(lon = -2 mA at E/D/OVpp min)
Output low voltage VoL - 0.45 \Y, -
(loL =2 mA at EVpp min)
Output high voltage Von E/D/OVpp - 0.2 - \ 2
(lon = -100 pA)
Output low voltage VoL - 0.3 \Y, 2
(loL=2mA)
Table continues on the next page...
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Table 34. eSDHC interface DC electrical characteristics (E/D/OVpp=1.8 V)3 (continued)

Characteristic Symbol Min Max Unit Notes

Input/output leakage current (Inloz) -10 10 pA 2

Notes:
1. The min V,_ and max V|4 values are based on the respective min and max E/D/OV |y values found in the Table 3.

2. Open-drain mode is for MMC cards only.

3. At recommended operating conditions with E/D/OVpp = 1.8 V.

3.12.2 eSDHC AC timing specifications
This section provides the AC timing specifications.

This table provides the eSDHC AC timing specifications as defined in Figure 14, Figure
15, and Figure 16.

Table 35. eSDHC AC timing specifications (full-speed/high-speed mode)®

Parameter Symbol’ Min Max Unit Notes

SDHC_CLK clock frequency: fsHsck 0 25/50 MHz 2,4

¢ SD/SDIO (full-speed/high-speed mode) 20/50

* MMC (full-speed/high-speed mode)
SDHC_CLK clock low time (full-speed/high-speed mode) tsHscKL 10/7 - ns
SDHC_CLK clock high time (full-speed/high-speed mode) tsHSCKH 10/7 - ns
SDHC_CLK clock rise and fall times tsHSCKR/ - 3 ns

tsHsckF

Input setup times: SDHC_CMD, SDHC_DATx, SDHC_CD to tSHSIVKH 25 - ns 3,4,5
SDHC_CLK
Input h