'
NXP Semiconductors
Data Sheet: Technical Data

QorlQ LS1012A Data Sheet

Features

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

LS1012A contains one 64-bit Arm® Cortex®-A53

core processor with the following capabilities:

— 256 kB L2 cache w/ECC

— Neon SIMD Co-processor

— Arm v8 Cryptography Extensions

— Single-threaded cores with 32 KB L1 data cache and
32 KB L1 instruction cache, and both Neon and
Precision Floating Point module support

One 16-bit DDR3L SDRAM memory controller
— Upto 1.0 GT/s

— Supports 16-bit operation (no ECC support)
— Support for x8 and x16 devices

Packet Forwarding Engine (PFE)
Cryptography acceleration (SEC)

Three SerDes lanes

— Two SerDes PLLs supported for usage by any
SerDes data lane

— Support for up to 6 Gbit/s operation

Ethernet Interfaces supported by PFE

— Two quad-speed Ethernet MACs supporting 2.5G,
1G, 100M, 10M

— Support for RGMII, SGMII, 2.5G SGMII

— Energy efficient Ethernet support (802.3 az)

High-speed peripheral interfaces

— One PCle 2.0 controller, supporting x1 operation
— One Serial ATA (SATA 3.0) controller

— One USB 3.0/2.0 controller with integrated PHY
— One USB 2.0 controller with ULPI interface
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Additional peripheral interfaces

— One Quad Serial Peripheral Interface (QSPI)
controller for serial Flash

— One Serial Peripheral Interface (SPI) controller

— Two enhanced secure digital host controllers (SD,
SDIO, eMMC)

— Two I2C controllers

— One 16550 compliant DUART (two UART
interfaces)

— General Purpose 10 (GPIO)

— Two Flextimers

— Five Synchronous Audio Interfaces (SAI)

QorlQ Platform’s Trust Architecture

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

Pre-boot loader (PBL) provides pre-boot initialization
and RCW loading capabilities

Single-source clocking solution enabling generation of
core, platform, DDR, SerDes, and USB clocks from a
single external crystal and internal crystal oscillator

211 FC-LGA package, 9.6 mm x 9.6 mm
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Overview

1 Overview

The LS1012A processor features an advanced 64-bit Arm® Cortex®-AS53 processor core
with ECC-protected L1 and L2 cache memories along with datapath acceleration and
network, peripheral interfaces required for networking, wireless infrastructure, and
general-purpose embedded applications.

This figure shows the block diagram of the chip.

Arm®@ Cortex®
A53 64b Core

32 KB 32 KB
D-Cache I-Cache
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L2 - Cache Memory Controller

Secure Boot
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Power Management
SPI
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Security 5.5
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5x 128

Figure 1. LS1012A block diagram

2 Pin assignments
This section describes the ball map diagram and pin list table for LS1012A.

2.1 211 LGA ball layout diagrams

This figure shows the complete view of the LS1012A LGA ball map diagram. Figure 3,
Figure 4, Figure 5, and Figure 6 show quadrant views.

QorlQ LS1012A Data Sheet, Rev. 2, 01/2019

NXP Semiconductors 3




Pin assignments
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Figure 2. Complete LGA Map for the LS1012A
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Pin assignments
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Pin assignments
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Pin assignments
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Pin assignments

DDR Interface 1 DUART 12C1 SPI1 SDHC1

System Control ‘ Clocking ‘ DFT JTAG
‘ Serdes 1 USB1 EMI1 ‘ EC1 ‘ Analog Signals
‘ Power ‘ Ground

(2]
=]
I
Q
N

Figure 6. Detail D
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Pin assignments

2.2 Pinout list

This table provides the pinout listing for the LS1012A 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_MAO0O0 Address 103 O |G1Vpp
D1_MAO1 Address 37 (0] G1Vpp ---
D1_MAO02 Address 102 (0] G1Vpp ---
D1_MAO03 Address 97 0] G1Vpp
D1_MA04 Address 98 O |[G1Vpp
D1_MAO05 Address 38 O |G1Vpp
D1_MAO06 Address 34 0] G1Vpp
D1_MA07 Address 32 O |G1Vpp
D1_MAO08 Address 96 (0] G1Vpp
D1_MAO09 Address 100 (0] G1Vpp
D1_MA10 Address 106 O |G1Vpp
D1_MA11 Address 99 O |[G1Vpp
D1_MA12 Address 40 O |G1Vpp
D1_MA13 Address 33 (0] G1Vpp
D1_MA14 Address 31 (0] G1Vpp ---
D1_MA15 Address 39 0] G1Vpp
D1_MBAO Bank Select 101 O |[G1Vpp ---
D1_MBA1 Bank Select 36 O |G1Vpp
D1_MBA2 Bank Select 104 O |[G1Vpp
D1_MCAS_B Column Address Strobe 43 0] G1Vpp ---
D1_MCK Clock 44 O |G1Vpp
D1_MCKE Clock Enable 42 o G1Vpp 2
D1_MCK_B Clock Complement 107 (0] G1Vpp
D1_MCS_B Chip Select 41 (0] G1Vpp ---
D1_MDIC Driver Impedence Calibration 35 IO |G1Vpp 3
D1_MDMO Data Mask 112 0] G1Vpp ---
D1_MDMA1 Data Mask 54 (0] G1Vpp ---
D1_MDQOO Data 47 IO |G1Vpp
D1_MDQO1 Data 50 IO |G1Vpp
D1_MDQO02 Data 49 IO |G1Vpp
D1_MDQO03 Data 114 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_MDQo04 Data 109 IO |G1Vpp
D1_MDQO05 Data 46 I0 |G1Vpp
D1_MDQO06 Data 110 IO |G1Vpp
D1_MDQO07 Data 113 IO |G1Vpp
D1_MDQO08 Data 118 IO |G1Vpp
D1_MDQO09 Data 116 IO |G1Vpp
D1_MDQ10 Data 57 IO |G1Vpp
D1_MDQ11 Data 53 IO |G1Vpp
D1_MDQ12 Data 56 IO |G1Vpp
D1_MDQ13 Data 51 IO |G1Vpp
D1_MDQ14 Data 119 IO |G1Vpp
D1_MDQ15 Data 115 IO |G1Vpp
D1_MDQSO0 Data Strobe 111 IO |G1Vpp
D1_MDQSO0_B Data Strobe 48 IO |G1Vpp
D1_MDQS1 Data Strobe 117 IO |[G1Vpp
D1_MDQS1_B Data Strobe 55 IO [G1Vpp
D1_MODT On Die Termination 45 0] G1Vpp 2
D1_MRAS_B Row Address Strobe 108 O |[G1Vpp
D1_MWE_B Write Enable 105 O |[G1Vpp
DUART
UART1_SIN/GPIO1_01 Receive Data 16 | 02Vpp 1
UART1_SOUT/GPIO1_00/ Transmit Data 83 O |[O2Vpp 1,4,23
cfg_eng_use
UART2_CTS_B/TMS/ Clear to send 84 | 02Vpp 1
GPIO1_09/SAI5_TX_SYNC/
SAI5_RX_SYNC
UART2_RTS_B/TDI/ Request to send 19 (0] O2Vpp 1
GPIO1_07/SAI5_TX_DATA/
SAI5_RX_DATA
UART2_SIN/TCK/GPIO1_06 |Receive Data 18 | 02Vpp 1
UART2_SOUT/TDO/ Transmit Data 20 (0] O2Vpp 1
GPIO1_08
lic1
IIC1_SCL/GPIO1_02/ Serial Clock 121 IO |O1Vpp 7,8
FTM1_CHO
IIC1_SDA/GPIO1_03/ Serial Data 58 IO |O1Vpp 7,8
FTM2_CHO
lic2
[IC2_SCL/QSPI_A_DATA2/ Serial Clock 122 IO |O1Vpp 7,8
GPIO1_13

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
IIC2_SDA/QSPI_A_DATA3/ |Serial Data 60 IO |O1Vpp 7,8
GPIO1_14/RESET_REQ_B
QSPI
QSPI_A_CS0/GPIO1_05/ QSPI Chip Select 124 O |[O1Vpp 1,4, 31
cfg_sysclk_sel
QSPI_A_DATAO0/GPIO1_11/ |QSPI DATA O 123 IO |O1Vpp 1,4,23
cfg_eng_use2
QSPI_A_DATA1/GPIO1_12/ |QSPIDATA 1 61 IO |O1Vpp 1,4
cfg_func_backup
QSPI_A_DATA2/GPIO1_13/ |QSPIDATA?2 122 IO |O1Vpp 6
lIC2_SCL
QSPI_A_DATA3/GPIO1_14/ |QSPIDATA3 60 IO |O1Vpp 6
[IC2_SDA/RESET_REQ_B
QSPI_A_SCK/GPIO1_04 QSPI Clock 62 O |[O1Vpp 1,5
Serial Peripheral Interface
SPI_CLK/SDHC2_CLK/ SPI Clock 127 O |[O1Vpp 1,5
GPIO1_29/FTM2_CH3/
SAI1_TX_DATA
SPI_CS0_B/SDHC2_DATO0/ Chip Select 0 126 O |[O1Vpp 1
GPIO1_25/FTM1_CH3/
SAI1_RX_SYNC
SPI_CS1_B/SDHC2_DAT1/ Chip Select 1 64 O |[O1Vpp 1
GPIO1_26/FTM2_CH2/
SAIM_TX_BCLK
SPI_CS2_B/SDHC2_DAT2/ Chip Select 2 125 O |[O1Vpp 1
GPIO1_27/FTM1_CH2/
SAI1_TX_SYNC
SPI_MISO/SDHC2_DAT3/ Master in slave out 63 | O1Vpp 1
GPIO1_28/FTM2_CH1/
SAI1_RX_BCLK
SPI_MOSI/SDHC2_CMD/ Master out slave in 65 (0] O1Vpp 1
GPIO1_24/FTM1_CH1/
SAI1_RX_DATA
eSDHC 1
SDHC1_CD_B/GPIO1_21 SDHC Card Detect (active-low) 8 | 02Vpp 1,22
SDHC1_CLK/GPIO1_20 Host to Card Clock 71 (0] EVpp 1,5
SDHC1_CMD/GPIO1_15 Command/Response 5 IO |[EVpp 28
SDHC1_DATO0/GPIO1_16 Data 72 IO |EVpp 28
SDHC1_DAT1/GPIO1_17 Data 6 IO |EVpp 28
SDHC1_DAT2/GPIO1_18 Data 73 IO |EVpp 28
SDHC1_DAT3/GPIO1_19 Data 7 IO |EVpp 28
SDHC1_VSEL/GPIO1_23 SDHC Voltage Select 75 O |[O2Vpp 1
SDHC1_WP/GPIO1_22 SDHC Write Protect 74 | 02Vpp 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
eSDHC 2
SDHC2_CLK/GPIO1_29/ Host to Card Clock 127 O |O1Vpp 1,5
FTM2_CHS3/SAI1_TX_DATA/
SPI_CLK
SDHC2_CMD/GPIO1_24/ Command/Response 65 IO |O1Vpp 29
FTM1_CH1/SAI1_RX_DATA/
SPI_MOSI
SDHC2_DATO0/GPIO1_25/ Data 126 IO |O1Vpp 29
FTM1_CH3/SAI1_RX_SYNC/
SPI_CS0_B
SDHC2_DAT1/GPIO1_26/ Data 64 IO |O1Vpp 29
FTM2_CH2/SAI1_TX_BCLK/
SPI_CS1_B
SDHC2_DAT2/GPIO1_27/ Data 125 IO |O1Vpp 29
FTM1_CH2/SAI1_TX_SYNC/
SPI_CS2_B
SDHC2_DAT3/GPIO1_28/ Data 63 IO |O1Vpp 29
FTM2_CH1/SAI1_RX_BCLK/
SPI_MISO
System Control
ASLEEP/USB1_PWRFAULT/ |ASLEEP 128 O |O1Vpp 1
GPIO2_01
PORESET_B Power On Reset 59 | O1Vpp 19, 21
RESET_REQ_B/CLK_OUT/ |Reset Request 17 O |02Vpp 1,4,30
GPIO1_31/cfg_rcw_src
RESET_REQ_B/ Reset Request 60 (0] O1Vpp 1
QSPI_A_DATA3/GPIO1_14/
[IC2_SDA
TA_TMP_DETECT_B/ Tamper Detect 120 | O1Vpp
GP102_17
Clocking
CLK_OUT/GPIO1_31/ Output clock 17 O |02Vpp 1,4
cfg_rcw_src/RESET_REQ_B
EXTAL 25 MHz Crystal/Clock Input 22 | XOSC_OVpp ---
XTAL Crystal Osc output 87 O |XOSC_OVpp 24
DFT
SCAN_MODE_B Reserved 66 | | [O1vpp 10, 21
JTAG

TBSCAN_EN_B/GPIO1_30/ |AnIEEE 1149.1 JTAG 86 | 02Vpp 21,26
FTM_EXTCLK compliance enable pin. 0: To

be compliant to the 1149.1

specification for boundary scan

functions. The JTAG compliant

state is documented in the

BSDL. 1: JTAG connects to

Table continues on the next page...
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Pin assignments

Table 1. Pinout list by bus (continued)

(positive)

Signal Signal description Package Pin Power supply Notes
pin type
number

DAP controller for the ARM
core debug.

TCK/GPIO1_06/UART2_SIN |Test Clock 18 | 02Vpp

TDI/GPIO1_07/ Test Data In 19 | 0O2Vpp 9

UART2_RTS_B/

SAI5_TX_DATA/

SAI5_RX_DATA

TDO/GPIO1_08/ Test Data Out 20 O |[O2Vpp

UART2_SOUT

TJTAG_EN Selection for JTAG 10s 21 | 02Vpp 20, 21

TMS/GPIO1_09/ Test Mode Select 84 | 0O2Vpp 9

UART2_CTS_B/

SAI5_TX_SYNC/

SAI5_RX_SYNC

TRST_B/GPIO1_10/ Test Reset 85 | O2Vpp 9

SAI5_TX_BCLK/

SAI5_RX_BCLK

SerDes 1

SD1_IMP_CAL_RX SerDes Receive Impedence 23 | S1Vpp 11
Calibration

SD1_IMP_CAL_TX SerDes Transmit Impedance 30 | X1Vpp 16
Calibration

SD1_REF_CLK1_N SerDes PLL 1 Reference Clock 206 | S1Vpp -
Complement

SD1_REF_CLK1_P SerDes PLL 1 Reference Clock 207 | S1Vpp

SD1_RXO0_N SerDes Receive Data 24 | S1Vpp -
(negative)

SD1_RX0_P SerDes Receive Data 89 | S1Vpp
(positive)

SD1_RX1_N SerDes Receive Data 27 | S1Vpp -
(negative)

SD1_RX1_P SerDes Receive Data 92 | S1Vpp
(positive)

SD1_RX2_N SerDes Receive Data 29 | S1Vpp -
(negative)

SD1_RX2_P SerDes Receive Data 94 | S1Vpp ---
(positive)

SD1_TXO0_N SerDes Transmit Data 25 (0] X1Vpp
(negative)

SD1_TXO0_P SerDes Transmit Data 20 (0] X1Vpp -
(positive)

SD1_TX1_N SerDes Transmit Data 26 (0] X1Vpp
(negative)

SD1_TX1_P SerDes Transmit Data 91 (0] X1Vpp -

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

SD1_TX2_N SerDes Transmit Data 28 (0] X1Vpp -
(negative)

SD1_TX2_P SerDes Transmit Data 93 (0] X1Vpp
(positive)

USB PHY

USB1_DRVVBUS/GPIO2_00 |USB PHY Digital signal - Drive 67 O |[O1Vpp 1
VBUS

USB1_D_M USB PHY Data Minus 68 0 |-

uUsB1_D_P USB PHY Data Plus 130 0 |-

USB1_ID USB PHY ID Detect 129 | -

USB1_PWRFAULT/ USB PHY Digital signal - 128 | O1Vpp 1

GPIO2_01/ASLEEP Power Fault

USB1_RESREF USB PHY Impedance 1 0 |- 27
Calibration

USB1_RX_M USB PHY SS Receive Data 3 | -
(negative)

USB1_RX_P USB PHY SS Receive Data 70 | - -
(positive)

USB1_TX_M USB PHY SS Transmit Data 2 0] -
(negative)

USB1_TX_P USB PHY SS Transmit Data 69 o |-
(positive)

USB1_VBUS USB PHY VBUS 4 | -

USB 2.0 ULPI

USB2_CLK/EC1_TX_EN/ USB Clock 11 | 02Vpp 1

GPIO2_06/SAI2_TX_SYNC

USB2_DO/EC1_TXD3/ USB Data 9 IO |02Vpp

GPIO2_02/SAl4_TX_DATA/

SAl4_RX_DATA

USB2_D1/EC1_TXD2/ USB Data 76 IO |02Vpp

GPIO2_03/SAI3_TX_DATA/

SAI3_RX_DATA

USB2_D2/EC1_TXD1/ USB Data 10 IO |02Vpp

GPIO2_04/SAI2_TX_DATA

USB2_D3/EC1_TXDO0/ USB Data 77 IO |02Vpp

GPIO2_05/SAI2_RX_DATA

USB2_D4/EC1_GTX_CLK/ USB Data 78 IO |02Vpp

GPIO2_07/SAI2_TX_BCLK

USB2_D5/EC1_RX_CLK/ USB Data 12 IO |02Vpp

GPIO2_13/SAI4_TX_SYNC/

SAl4_RX_SYNC

USB2_D6/EC1_RXD3/ USB Data 79 IO |02Vpp

GPIO2_09/SAI2_RX_SYNC

Table continues on the next page...
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Pin assignments

Table 1. Pinout list by bus (continued)

SAI2_TX_SYNC/USB2_CLK

Signal Signal description Package Pin Power supply Notes
pin type
number
USB2_D7/EC1_RXD2/ USB Data 13 IO |02Vpp
GPIO2_10/SAI2_RX_BCLK
USB2_DIR/EC1_RX_DV/ USB Direction 81 | 02Vpp 1
GPI02_14/SAl4_TX_BCLK/
SAl4_RX_BCLK
USB2_NXT/EC1_RXD1/ USB ULPI next data 80 | 02Vpp 1
GPIO2_11/SAI3_TX_SYNC/
SAI3_RX_SYNC
USB2_STP/EC1_RXDO0/ USB ULPI stop 14 O |02Vpp 1
GPIO2_12/SAI3_TX_BCLK/
SAI3_RX_BCLK
Ethernet Management Interface 1
EMI1_MDC/GPIO2_15 Management Data Clock 15 (0] O2Vpp 1,5
EMI1_MDIO/GPIO2_16 Management Data In/Out 82 IO |02Vpp ---
Ethernet Controller 1
EC1_GTX_CLK/GPIO2_07/ |Transmit Clock Out 78 O |[O2Vpp 1
SAI2_TX_BCLK/USB2_D4
EC1_RXDO0/GPIO2_12/ Receive Data 14 | 02Vpp 1
SAI3_TX_BCLK/
SAI3_RX_BCLK/USB2_STP
EC1_RXD1/GPIO2_11/ Receive Data 80 | 0O2Vpp 1
SAI3_TX_SYNC/
SAI3_RX_SYNC/USB2_NXT
EC1_RXD2/GPIO2_10/ Receive Data 13 | 0O2Vpp 1
SAI2_RX_BCLK/USB2_D7
EC1_RXD3/GPIO2_09/ Receive Data 79 | 02Vpp 1
SAI2_RX_SYNC/USB2_D6
EC1_RX_CLK/GPI02_13/ Receive Clock 12 | 02Vpp 1
SAlI4_TX_SYNC/
SAl4_RX_SYNC/USB2_D5
EC1_RX_DV/GPI02_14/ Receive Data Valid 81 | 02Vpp 1
SAI4_TX_BCLK/
SAI4_RX_BCLK/USB2_DIR
EC1_TXDO0/GPIO2_05/ Transmit Data 77 (0] O2Vpp 1
SAI2_RX_DATA/USB2_D3
EC1_TXD1/GP102_04/ Transmit Data 10 (0] 02Vpp 1
SAI2_TX_DATA/USB2_D2
EC1_TXD2/GPI102_03/ Transmit Data 76 (0] O2Vpp 1
SAI3_TX_DATA/
SAI3_RX_DATA/USB2_D1
EC1_TXD3/GPIO2_02/ Transmit Data 9 O |[O2Vpp 1
SAI4_TX_DATA/
SAl4_RX_DATA/USB2_DO0
EC1_TX_EN/GPI02_06/ Transmit Enable 11 (0] 02Vpp 1,14

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
Analog Signals
D1_MVREF SSTL Reference Voltage 52 - G1Vpp/2 ---
TD1_ANODE Thermal diode anode 136 10 |- 17
TD1_CATHODE Thermal diode cathode 137 10 - 17
General Purpose Input/Output

GPIO1_00/UART1_SOUT/ General Purpose Input/Output 83 (0] 02Vpp 1,4,23
cfg_eng_use
GPIO1_01/UART1_SIN General Purpose Input/Output 16 IO [02Vpp
GPIO1_02/IC1_SCL/ General Purpose Input/Output 121 I0 |O1Vpp
FTM1_CHO
GPIO1_03/lIC1_SDA/ General Purpose Input/Output 58 IO |O1Vpp ---
FTM2_CHO
GPIO1_04/QSPI_A_SCK General Purpose Input/Output 62 0] O1Vpp 1,5
GPIO1_05/QSPI_A_CSo0/ General Purpose Input/Output 124 (0] 0O1Vpp 1,4, 31
cfg_sysclk_sel
GPIO1_06/TCK/UART2_SIN |General Purpose Input/Output 18 IO [02Vpp
GPIO1_07/TDV General Purpose Input/Output 19 IO [02Vpp
UART2_RTS_B/
SAI5_TX_DATA/
SAI5_RX_DATA
GPIO1_08/TDO/ General Purpose Input/Output 20 IO [02Vpp
UART2_SOUT
GPIO1_09/TMS/ General Purpose Input/Output 84 IO |02Vpp
UART2_CTS_B/
SAI5_TX_SYNC/
SAI5_RX_SYNC
GPIO1_10/TRST_B/ General Purpose Input/Output 85 IO |02Vpp
SAI5_TX_BCLK/
SAI5_RX_BCLK
GPIO1_11/QSPI_A_DATAO/ |General Purpose Input/Output 123 (0] O1Vpp 1, 4,283
cfg_eng_use2
GPIO1_12/QSPI_A_DATA1/ |General Purpose Input/Output 61 (0] O1Vpp 1,4
cfg_func_backup
GPIO1_13/QSPI_A_DATA2/ |General Purpose Input/Output 122 IO [O1Vpp
lIC2_SCL
GPIO1_14/QSPI_A_DATA3/ |General Purpose Input/Output 60 IO |O1Vpp
[IC2_SDA/RESET_REQ_B
GPIO1_15/SDHC1_CMD General Purpose Input/Output 5 IO |[EVpp
GPIO1_16/SDHC1_DATO General Purpose Input/Output 72 IO |EVpp
GPIO1_17/SDHC1_DAT1 General Purpose Input/Output 6 IO |EVpp ---
GPIO1_18/SDHC1_DAT2 General Purpose Input/Output 73 IO |EVpp ---
GPIO1_19/SDHC1_DAT3 General Purpose Input/Output 7 IO |EVpp
GPIO1_20/SDHC1_CLK General Purpose Input/Output 71 O EVbp 1,5

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

SAI2_RX_SYNC/USB2_D6

Signal Signal description Package Pin Power supply Notes
pin type
number
GPIO1_21/SDHC1_CD_B General Purpose Input/Output 8 IO |02Vpp 22
GPIO1_22/SDHC1_WP General Purpose Input/Output 74 IO |02Vpp ---
GPIO1_23/SDHC1_VSEL General Purpose Input/Output 75 (0] O2Vpp
GPIO1_24/SDHC2_CMD/ General Purpose Input/Output 65 IO [O1Vpp
FTM1_CH1/SAI1_RX_DATA/
SPI_MOSI
GPIO1_25/SDHC2_DATO0/ General Purpose Input/Output 126 IO [O1Vpp
FTM1_CHS3/SAI1_RX_SYNC/
SPI_CS0_B
GPIO1_26/SDHC2_DAT1/ General Purpose Input/Output 64 IO |O1Vpp
FTM2_CH2/SAI1_TX_BCLK/
SPI_CS1_B
GPIO1_27/SDHC2_DAT2/ General Purpose Input/Output 125 IO |O1Vpp
FTM1_CH2/SAI1_TX_SYNC/
SPI_CS2_B
GPIO1_28/SDHC2_DAT3/ General Purpose Input/Output 63 IO |O1Vpp
FTM2_CH1/SAI1_RX_BCLK/
SPI_MISO
GPIO1_29/SDHC2_CLK/ General Purpose Input/Output 127 O |[O1Vpp 1,5
FTM2_CH3/SAI1_TX_DATA/
SPI_CLK
GPIO1_30/TBSCAN_EN_B/ |General Purpose Input/Output 86 IO [02Vpp 21, 26
FTM_EXTCLK
GPIO1_31/CLK_OUT/ General Purpose Input/Output 17 O |[O2Vpp 1,4
cfg_rcw_src/RESET_REQ_B
GPIO2_00/USB1_DRVVBUS |General Purpose Input/Output 67 (0] O1Vpp
GPI102_01/ General Purpose Input/Output 128 IO |O1Vpp
USB1_PWRFAULT/ASLEEP
GPIO2_02/EC1_TXD3/ General Purpose Input/Output 9 IO |02Vpp
SAI4_TX_DATA/
SAl4_RX_DATA/USB2_DO0
GPIO2_03/EC1_TXD2/ General Purpose Input/Output 76 IO |02Vpp
SAI3_TX_DATA/
SAI3_RX_DATA/USB2_Df1
GPIO2_04/EC1_TXD1/ General Purpose Input/Output 10 IO [02Vpp
SAI2_TX_DATA/USB2_D2
GPIO2_05/EC1_TXD0/ General Purpose Input/Output 77 IO |02Vpp
SAI2_RX_DATA/USB2_D3
GPIO2_06/EC1_TX_EN/ General Purpose Input/Output 11 IO [02Vpp
SAI2_TX_SYNC/USB2_CLK
GPIO2_07/EC1_GTX_CLK/ |General Purpose Input/Output 78 IO |02Vpp
SAI2_TX_BCLK/USB2_D4
GPIO2_09/EC1_RXD3/ General Purpose Input/Output 79 IO [02Vpp

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
GPIO2_10/EC1_RXD2/ General Purpose Input/Output 13 IO |02Vpp
SAI2_RX_BCLK/USB2_D7
GPIO2_11/EC1_RXD1/ General Purpose Input/Output 80 IO [02Vpp
SAI3_TX_SYNC/
SAI3_RX_SYNC/USB2_NXT
GPIO2_12/EC1_RXD0/ General Purpose Input/Output 14 IO |02Vpp ---
SAI3_TX_BCLK/
SAI3_RX_BCLK/USB2_STP
GPIO2_13/EC1_RX_CLK/ General Purpose Input/Output 12 IO [02Vpp
SAI4_TX_SYNC/
SAl4_RX_SYNC/USB2_D5
GPIO2_14/EC1_RX_DV/ General Purpose Input/Output 81 I0 |02Vpp ---
SAl4_TX_BCLK/
SAl4_RX_BCLK/USB2_DIR
GPIO2_15/EMI1_MDC General Purpose Input/Output 15 (0] 02Vpp 1,5
GPIO2_16/EMI1_MDIO General Purpose Input/Output 82 IO |02Vpp ---
GPIO2_17/ General Purpose Input/Output 120 | O1Vpp
TA_TMP_DETECT_B
Power-On-Reset Configuration
cfg_eng_use/UART1_SOUT/ |Power-on-Reset Configuration 83 | 02Vpp 1,4,23
GPIO1_00
cfg_eng_use2/ Power-on-Reset Configuration 123 | O1Vpp 1, 4,23
QSPI_A_DATAO0/GPIO1_11
cfg_func_backup/ backup 61 | O1Vpp 1,4
QSPI_A_DATA1/GPIO1_12
cfg_rcw_src/CLK_OUT/ Power-on-Reset Configuration 17 | 02Vpp 1,4
GPIO1_31/RESET_REQ_B
cfg_sysclk_sel/QSPI_A_CS0/ |Power-on-Reset Configuration 124 | O1Vpp 1,4, 31
GPIO1_05
Frequency Timer Module 1
FTM1_CHO/IC1_SCL/ Channel 0 121 IO |O1Vpp
GPIO1_02
FTM1_CH1/SDHC2_CMD/ Channel 1 65 IO |O1Vpp
GPIO1_24/SAI1_RX_DATA/
SPI_MOSI
FTM1_CH2/SDHC2_DAT2/ Channel 2 125 IO |O1Vpp
GPIO1_27/SAI1_TX_SYNC/
SPI_CS2_B
FTM1_CH3/SDHC2_DATO0/ Channel 3 126 IO |O1Vpp
GPIO1_25/SAI1_RX_SYNC/
SPI_CS0_B
FTM_EXTCLK/ External Clock 86 | 02Vpp 1,21,26
TBSCAN_EN_B/GPIO1_30
Frequency Timer Module 2

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
FTM2_CHO/IIC1_SDA/ Channel 0 58 IO |O1Vpp
GPIO1_03
FTM2_CH1/SDHC2_DAT3/ Channel 1 63 IO |O1Vpp
GPIO1_28/SAI1_RX_BCLK/
SPI_MISO
FTM2_CH2/SDHC2_DAT1/ Channel 2 64 IO |O1Vpp
GPIO1_26/SAI1_TX_BCLK/
SPI_CS1_B
FTM2_CH3/SDHC2_CLK/ Channel 3 127 O |[O1Vpp 1,5
GPIO1_29/SAI1_TX_DATA/
SPI_CLK
Synchronous Audio Interfaces
SAI1_RX_BCLK/ SAI Receive Clock 63 | O1Vpp 1
SDHC2_DAT3/GPIO1_28/
FTM2_CH1/SPI_MISO
SAI1_RX_DATA/ SAl Receive Data 65 I O1Vpp 1
SDHC2_CMD/GPIO1_24/
FTM1_CH1/SPI_MOSI
SAI1_RX_SYNC/ SAl Receive Sync 126 IO |O1Vpp -
SDHC2_DATO0/GPIO1_25/
FTM1_CH3/SPI_CS0_B
SAIM_TX_BCLK/ SAI Transmit Clock 64 | O1Vpp 1
SDHC2_DAT1/GPIO1_26/
FTM2_CH2/SPI_CS1_B
SAI1_TX_DATA/SDHC2_CLK/|SAI Transmit Data 127 O |[O1Vpp 1,5
GPIO1_29/FTM2_CH3/
SPI_CLK
SAI1_TX_SYNC/ SAl Transmit Sync 125 IO |O1Vpp ---
SDHC2_DAT2/GPIO1_27/
FTM1_CH2/SPI_CS2_B
SAI2_RX_BCLK/EC1_RXD2/ |SAl Receive Clock 13 I 02Vpp 1
GP102_10/USB2_D7
SAI2_RX_DATA/EC1_TXDO0/ |SAl Receive Data 77 | 02Vpp 1
GPIO2_05/USB2_D3
SAI2_RX_SYNC/EC1_RXD3/ |SAl Receive Sync 79 IO |0O2Vpp
GP102_09/USB2_D6
SAI2_TX_BCLK/ SAIl Transmit Clock 78 | 02Vpp 1
EC1_GTX_CLK/GPIO2_07/
uUSB2_D4
SAI2_TX_DATA/EC1_TXD1/ |SAl Transmit Data 10 O |02Vpp 1
GPI02_04/USB2_D2
SAI2_TX_SYNC/EC1_TX_EN/ |SAl Transmit Sync 11 10 02Vpp -
GPIO2_06/USB2_CLK
SAI3_RX_BCLK/EC1_RXDO0/ |SAl Receive Clock 14 I 02Vpp 1
GPI02_12/SAI3_TX_BCLK/
uUsB2_STP

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

Signal

Signal description

Package
pin
number

Pin
type

Power supply Notes

SAI3_RX_DATA/EC1_TXD2/
GPIO2_03/SAI3_TX_DATA/
uSB2_D1

SAIl Receive Data

76

SAI3_RX_SYNC/EC1_RXD1/
GPI102_11/SAI3_TX_SYNC/
USB2_NXT

SAl Receive Sync

80

02Vpp

SAI3_TX_BCLK/EC1_RXDO0/
GPI102_12/SAI3_RX_BCLK/
USB2_STP

SAI Transmit Clock

14

02Vpp

SAI3_TX_DATA/EC1_TXD2/
GPI102_03/SAI3_RX_DATA/
uSB2_D1

SAl Transmit Data

76

SAI3_TX_SYNC/EC1_RXD1/
GPI102_11/SAI3_RX_SYNC/
USB2_NXT

SAIl Transmit Sync

80

02Vpp

SAl4_RX_BCLK/EC1_RX_DV/
GPI102_14/SAl4_TX_BCLK/
USB2_DIR

SAIl Receive Clock

81

SAlI4_RX_DATA/EC1_TXD3/
GPIO2_02/SAI4_TX_DATA/
USB2_D0

SAl Receive Data

SAl4_RX_SYNC/
EC1_RX_CLK/GPIO2_13/
SAl4_TX_SYNC/USB2_D5

SAl Receive Sync

12

02Vpp

SAl4_TX_BCLK/EC1_RX_DV/
GP102_14/SAl4_RX_BCLK/
USB2_DIR

SAIl Transmit Clock

81

SAI4_TX_DATA/EC1_TXD3/
GPIO2_02/SAI4_RX_DATA/
USB2_D0

SAl Transmit Data

SAl4_TX_SYNC/
EC1_RX_CLK/GPIO2_13/
SAl4_RX_SYNC/USB2_D5

SAI Transmit Sync

12

02Vpp

SAI5_RX_BCLK/TRST_B/
GPIO1_10/SAI5_TX_BCLK

SAIl Receive Clock

85

SAI5_RX_DATA/TDV/
GPIO1_07/UART2_RTS_B/
SAI5S_TX_DATA

SAIl Receive Data

19

02Vpp

SAI5_RX_SYNC/TMS/
GPIO1_09/UART2_CTS_B/
SAI5_TX_SYNC

SAl Receive Sync

84

SAI5_TX_BCLK/TRST_B/
GPIO1_10/SAI5_RX_BCLK

SAl Transmit Clock

85

SAI5S_TX_DATA/TDV
GPIO1_07/UART2_RTS_B/
SAI5_RX_DATA

SAl Transmit Data

19

02Vpp

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

SAI5_TX_SYNC/TMS/ SAI Transmit Sync 84 IO |02Vpp ---
GPIO1_09/UART2_CTS_B/

SAI5_RX_SYNC

Power and Ground Signals

GNDO1 GND - SoC Common ground 131
GNDO02 GND - SoC Common ground 133
GNDO03 GND - SoC Common ground 135
GNDO04 GND - SoC Common ground 138 --- --- ---
GNDO05 GND - SoC Common ground 139
GNDO06 GND - SoC Common ground 140
GNDO7 GND - SoC Common ground 146
GNDO08 GND - SoC Common ground 148
GNDO09 GND - SoC Common ground 150 --- --- ---
GND10 GND - SoC Common ground 152
GND11 GND - SoC Common ground 154
GND12 GND - SoC Common ground 156
GND13 GND - SoC Common ground 157
GND14 GND - SoC Common ground 158
GND15 GND - SoC Common ground 160
GND16 GND - SoC Common ground 162 --- --- ---
GND17 GND - SoC Common ground 164
GND18 GND - SoC Common ground 166
GND19 GND - SoC Common ground 167
GND20 GND - SoC Common ground 170
GND21 GND - SoC Common ground 172 --- --- ---
GND22 GND - SoC Common ground 175
GND23 GND - SoC Common ground 176
GND24 GND - SoC Common ground 178
GND25 GND - SoC Common ground 180
GND26 GND - SoC Common ground 182
GND27 GND - SoC Common ground 184
GND28 GND - SoC Common ground 185 --- --- ---
GND29 GND - SoC Common ground 188
GND30 GND - SoC Common ground 190
GND31 GND - SoC Common ground 192
GND32 GND - SoC Common ground 193
GND33 GND - SoC Common ground 202 --- --- ---
GND34 GND - SoC Common ground 203
GND35 GND - SoC Common ground 210

Table continues on the next page...

QorlQ LS1012A Data Sheet, Rev. 2, 01/2019
NXP Semiconductors 21




Pin assignments

Table 1. Pinout list by bus (continued)

Signal Signal description Package Pin Power supply Notes
pin type
number
GND36 GND - SoC Common ground 211 --- --- ---
XOSC_GND Oscillator GND 196
SD_GND1 Serdes1 core logic GND 197
SD_GND2 Serdes1 core logic GND 201 - - -
SD_GNDS3 Serdes1 core logic GND 208
O1vDD1 General OVDD I/O supply 144 --- O1Vpp ---
O1vDD2 General OVDD 1/O supply 145 O1Vpp
0O1VDD3 General OVDD 1/O supply 174 --- O1Vpp ---
0O2vDD1 General OVDD 1/O supply 168 --- 02Vpp ---
0O2vDD2 General OVDD 1/O supply 177 --- 02Vpp ---
XOSC_OVDD XTAL 10 and Oscillator supply 195 XOSC_OVpp
XOSC_VDD XOSC_PLL 0.9V supply 205 XOSC_Vpp
EVDD eSDHC supply - switchable 159 --- EVpp ---
G1vDD1 DDR supply 147 G1Vpp
G1vDD2 DDR supply 155 G1Vpp
G1vDD3 DDR supply 165 G1Vpp
G1vDD4 DDR supply 173 G1Vpp
G1vDD5 DDR supply 183 --- G1Vpp ---
S1VDD1 SerDes1 core logic supply 198 S1Vpp
S1vDD2 SerDes1 core logic supply 200 S1Vpp
X1VvDD1 SerDes1 transceiver supply 199 --- X1Vpp ---
X1vDD2 SerDes1 transceiver supply 209 --- X1Vpp ---
PROG_MTR Reserved 132 --- PROG_MTR 15
TA_PROG_SFP SFP Fuse Programming 134 TA_PROG_SFP
Override supply
TH_VDD Thermal Monitor Unit supply 149 --- TH_Vpp ---
VDDO1 Supply for cores and platform 151 Vop
VDDO02 Supply for cores and platform 153 --- Vpp ---
VDDO03 Supply for cores and platform 161 Vpp
VDDO04 Supply for cores and platform 163 Vpp
VDDO05 Supply for cores and platform 169 --- Vpp ---
VDDO06 Supply for cores and platform 171 Vop
VDDO07 Supply for cores and platform 179 --- Vpp ---
vVDDO08 Supply for cores and platform 181 Vop
VDDO09 Supply for cores and platform 187 --- Vpb ---
VDD10 Supply for cores and platform 189 --- Vpp ---
VDD11 Supply for cores and platform 191 - Vop -
AVDD_CGA1 A53 Core Cluster Group A 194 - AVDD_CGA1 -
PLL1 1.8V supply

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
AVDD_PLAT Platform PLL 1.8V supply 186 AVDD_PLAT
AVDD_REF XOSC PLL supply 204 AVDD_REF
AVDD_SD1_PLLA1 SerDes1 PLL 1 supply 88 AVDD_SD1_PLLA1
AVDD_SD1_PLL2 SerDes1 PLL 2 supply 95 - AVDD_SD1_PLL2
USB_HVDD USB 3.3V High Supply 143 USB_HVpp
USB_SDVDD USB Analog and digital HS 142 --- USB_SDVpp
supply
USB_SVDD USB Analog and digital SS 141 USB_SVpp
supply

1. Functionally, this pin is an output or an input, but structurally it is an I/O because it
either sample configuration input during reset, is a muxed pin, or has other manufacturing
test functions. This pin will therefore be described as an I/0O for boundary scan.

2. This output is actively driven during reset rather than being tri-stated during reset.
3. Must be grounded through a 240 ohms resistor.

4. This pin is a reset configuration pin. It has a weak (~20 k() internal pull-up P-FET that
is 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 k() be placed on this pin to the
respective power supply.

7. This pin 1s an open-drain signal.

8. Recommend that a weak 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 to 1-kQ) to
the respective power supply for normal operation.

11. This pin requires a 200Q) + 1% pull-up to respective power-supply.
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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() + 1% pull-up to respective power-supply.

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

19. PORESET_B should be asserted zero during the JTAG Boundary scan operation, and
1s required to be controllable on board.

20. To use JTAG interface this pin must be pulled up by 2K-10K Ohms to O2VDD, else
pull to GND.

21. This pin will not be tested using JTAG Boundary scan operation.

22. While PORESET_B is asserted, this pin must be pulled up to O2VDD through a
weak pull-up resistor (4.7 Kohm) and SD card detect signal should be tri-stated.

23. In external clock oscillator mode, cfg_eng_use and cfg_eng_use2 power-on-reset
configuration pins should be pulled high.

24. This pin should be tied to GND in external clock oscillator mode.
26. In normal operation, this pin must be pulled high to O2VDD with 4.7 Kohm.
27. This pin should be grounded through a 200 Ohm + 1% 100ppm/°C precision resistor.

28. Recommend that a weak pull-up resistor (10-20 k() be placed on this pin to the
respective power supply.

29. Recommend that a weak pull-up resistor (10-100 k() be placed on this pin to the
respective power supply.

30. RESET_REQ_B is multiplexed on this pin in the LSI012A Rev 2.0 only.

31. Config signal cfg_sysclk_sel/QSPI_A_CSO0 should be pulled down during reset when
LS1012A is clocked from external oscillator. Most of the flash devices enter into debug
mode if CS is pulled low during reset. Hence, pull down resistance connected at
cfg_sysclk_sel pin should be isolated from chip select signal of flash device during reset
cycle.

Warning
See '"Connection Recommendations in QorIQ LS1012A
Design Checklist (AN5192)" for additional details on properly
connecting these pins for specific applications.
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Electrical characteristics

3 Electrical characteristics

This section provides the AC and DC electrical specifications for the LS1012A

processor. The device 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 electrical characteristics.

3.1.1 Absolute maximum ratings

This table provides the absolute maximum ratings for the LS1012A device.

Table 2. Absolute maximum ratings’

Parameter Symbol Max Value Unit | Notes
Supply for core and platform Vpp -0.310 0.97 \Y,
Platform PLL supply voltage AVpp pLAT -0.31t01.98 \%
Core cluster group A PLL1 supply AVpp_caat -0.31t01.98 \
XOSC PLL 1.35 V supply AVpp_Rer -0.310 1.48 \Y
SerDes1 PLL 1 supply AVpp sp1_PLL1 -0.31t0 1.48 \Y,
SerDes1 PLL 2 supply AVpp_sp1_pLL2 -0.31t01.48 \
12C, GPIO1, GPIO2, FTM1, FTM2, QSPI, SAI1, SPI, O1Vpp -0.31t0 1.98 \Y -
eSDHC2, PORESET_B, Tamper detect, USB1, ASLEEP
UART1, UART2, GPIO1, GPIO2, SDHC1_CD_B, 02Vpp -0.3t0 1.98 \Y -
SDHC1_WP, SDHC1_VSEL, CLK_OUT, EC1, SAI[2-5],
JTAG, EMI1, USB2
SDHC1_CMD, SDHC_DATI[3:0], SDHC_CLK, GPIO1 EVpp -0.3t0 1.98 \Y -
-0.310 3.63

DDR3L DRAM I/O voltage G1Vpp -0.310 1.48 \Y -
XTAL 10 and Oscillator supply XOSC_OVpp -0.31t01.98 \ -
XOSC PLL0.9V XOSC_Vpp -0.3 t0 0.97 \Y -
SerDes transceiver core and reciever power supply S1Vpp -0.31t0 0.97 Vv -
Pad power supply for SerDes transmitter X1Vpp -0.31t0 1.48 \Y, -
Fuse Programming TA_PROG_SFP -0.31t0 1.98 \Y,
Thermal Monitor Unit Supply TH_Vpp -0.31t0 1.98 \Y -
USB PHY Transceiver supply voltage USB_HVpp -0.310 3.63 \Y,

USB_SDVpp -0.31t0 0.97 \Y

Table continues on the next page...
QorlQ LS1012A Data Sheet, Rev. 2, 01/2019

NXP Semiconductors 25



Electrical characteristics

Table 2. Absolute maximum ratings' (continued)

Parameter Symbol Max Value Unit | Notes
USB_SVpp -0.3100.97 Vv 6
Storage junction temperature range Tsg -55 to 150 °C -
Notes:
Refer next table for applicable notes.
Table 3. Absolute maximum ratings for input signal voltage levels’
Interface Input signals Symbol Max DC V_input range Max undershoot and Uni | Notes
overshoot voltage range | t
DDR3L DRAM signals MV GND to (G1Vpp x 1.05) -0.3to (G1Vpp x 1.1) \ 2,3,8
DDR3L DRAM reference D1_MVggr GND to (G1Vpp/2 x 1.05) -0.3to (G1Vpp/2x 1.1) \ 2,3
12C, GPIO1, GPIO2, FTM1, O1V\\ GND to (O1Vpp x 1.1) -0.3to (O1Vpp x 1.15) Vv 2,3
FTM2, QSPI, SAI1, SPI,
eSDHC2, PORESET_B, Tamper
detect, USB1, ASLEEP
UART1, UART2, GPIO1, GPIO2, |02V |y GND to (O2Vpp x 1.1) -0.3 to (O2Vpp x 1.15) Vv 2,3
SDHC1_CD_B, SDHC1_WP,
SDHC1_VSEL, CLK_OUT, EC1,
SAl[2-5], JTAG, EMI1, USB2.0
ULPI, FTM_EXTCLK
SDHC1_CMD, SDHC_DAT[3:0], |EV|n GND to (EVpp x 1.1) -0.3to (EVpp x 1.15) Vv 2,3
SDHC_CLK, GPIO1
Main power supply for internal S1ViN GND to (S1Vpp x 1.05) -0.3t0 (S1Vpp x 1.1) \Y 2,3
circuitry of SerDes and pad power
supply for SerDes receivers
USB PHY Transceiver signals USB_HVy GND to (USB_HVpp x 1.05) |-0.3 to (USB_HVpp x 1.15) |V 2,3
USB_SV\ GND to (USB_SVpp x 1.1) |-0.3to (USB_SVpp x 1.15) |V 2,3

Notes:

damage

4. Transceiver supply for USBPHY.
5. Analog and Digital HS supply for USBPHY.
6. Analog and Digital SS supply for USBPHY.

1. Functional operating conditions are given in Recommended operating conditions. 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: (G1, O1, 02, E)V|y, USB_HV |y, USB_SV|y, and D1_MVREF must not exceed Max DC V_input range. This limit
may be exceeded for a maximum of 20 ms during power-on reset and power-down sequences.

3. Caution: (G1, O1, 02, E)V|y, USB_HV |y, USB_SV)y, and D1_MVREF may overshoot/undershoot to a voltage and for a
maximum duration as shown in Figure 7.

7. Exposing device to Absolute Maximum Ratings conditions for long periods of time may affect reliability or cause permanent

8. Typical DDR interface uses ODT enabled mode. For test purposes with ODT off mode, simulation should be done first so
as to ensure that the overshoot signal level at the input pin does not exceed G1Vpp by more than 10%. The Overshoot/
Undershoot period should comply with JEDEC standards
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3.1.2 Recommended operating conditions

This table provides the recommended operating conditions for the LS1012A processor.

Proper device operation outside these conditions is not guaranteed.

Table 4. Recommended operating conditions

Characteristic Symbol Recommended Value | Unit | Notes
Supply for core and platform Vbp 0.9+30mV \Y -
Platform PLL supply voltage AVpp_pLaAT 1.8+ 90 mV \ 6
Core cluster group A PLL1 supply AVpp_caat 1.8+90 mV \ 6
Oscillator PLL supply AVpp_Rer 1.35 67 mV \Y 6
SerDes1 PLL 1 supply AVpp sp1_pLL1 1.35+ 67 mV \Y
SerDes1 PLL 2 supply AVpp_sp1_pLL2 1.35+ 67 mV \
I2C, GPIO1, GPIO2, FTM1, FTM2, QSPI, SAI1, SPI, O1Vpp 1.8+ 90 mV \Y -
eSDHC2, PORESET_B, Tamper detect, USB1, ASLEEP
UART1, UART2, GPIO1, GPIO2, CLK_OUT, EC1, SAl[2-5], |O2Vpp 1.8+ 90 mV \Y -
JTAG, EMI1, USB2, FTM_EXTCLK, SDHC1_CD_B,
SDHC1_WP, SDHC1_VSEL
SDHC1_CMD, SDHC_DATI[3:0], SDHC_CLK, GPIO1 EVpp 1.8+ 90 mV \Y -
3.3+ 165 mV
DDR3L DRAM I/O voltage G1Vpp 1.35+ 67 mV \Y -
XTAL 10 and oscillator supply XOSC_OVpp 1.8+ 90 mV \ -
XOSC PLL0.9V XOSC_Vpp 0.9+ 30 mV \Y -
SerDes transceiver core and reciever power supply S1Vpp 0.9+30mV \Y -
(LS1012A Rev1.0) 0.9-30mV
S1Vpp 0.9 + 50 mV \Y -
(LS1012A Rev2.0) 0.9-30mV
Pad power supply for SerDes transmitter X1Vpp 1.35+ 67 mV \ -
Fuse Programming TA_PROG_SFP 1.8+90 mV \ 1
Thermal Monitor Unit Supply TH_V pp 1.8+90 mV \ -
USB PHY Transceiver supply voltage USB_HVpp 3.3+ 165 mV \Y
USB_SDVpp 0.9 +30 mV \Y
(LS1012A Rev 1.0) |0.9-30mV
USB_SDVpp 0.9 + 50 mV % 4
(LS1012A Rev 2.0) |0.9-30mV
USB_SVpp 0.9 +30mV \Y 5
(LS1012A Rev 1.0) |0.9-30 mV
USB_SVpp 0.9 + 50 mV \Y 5
(LS1012A Rev 2.0) |0.9-30mV
Input voltage® DDR3L DRAM signals MV N GND to G1Vpp \ -
DDR3L DRAM reference MVRer G1Vpp/2 = 2% \ -
Table continues on the next page...
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Table 4. Recommended operating conditions (continued)

Characteristic Symbol Recommended Value | Unit | Notes

I12C, GPIO1, GPIO2, FTM1, FTM2, o1V GND to O1Vpp \Y -

QSPI, SAI1, SPI, eSDHC2,

PORESET_B, Tamper detect, USB1,

ASLEEP

UART1, UART2, GPIO1, GPIO2, 02V GND to O2Vpp \Y -

CLK_OUT, EC1, SAIl[2-5], JTAG, EMI1,

USB2, FTM_EXTCLK, SDHC1_CD_B,

SDHC1_WP, SDHC1_VSEL

SDHC1_CMD, SDHC_DAT[3:0], EVin GND to EVpp \Y -

SDHC_CLK, GPIO1

Main power supply for the internal S1Viy GND to S1Vpp \ -

circuitry of SerDes and pad power

supply for SerDes receivers
PHY transceiver USB transceiver supply for USB PHY  |USB_HVy GND to USBn_HVpp \Y
signals Analog and digital HS supply for USB | USB_SV)y 0.3 to USB_SVpp v

PHY
Operating Normal Operation Ta, Ta= 0 (min) to °C -
Temperature range T, T,= 105 (max)

Extended temperature Ta, Ta =-40 (min) to °C -

Ty T,=105 (max)
Secure Boot Fuse Programming Ta, Ta= 0 (min) to °C
Ty T,= 105 (max)

Notes:

3. Transceiver supply for USB PHY.
4. Analog and Digital HS supply for USBPHY.
5. Analog and Digital SS supply for USBPHY.

6. AVpp_pLaT, AVpp_caat and AVpp ger are measured at the input to the filter and not at the pin of the device. Refer to Qor/Q
LS1012A Design Checklist (AN5192) for more details.

2. (01, 02, E, S1V);y may overshoot or undershoot to the voltages and maximum duration shown in Figure 7.

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

Figure 7 shows the undershoot and overshoot voltages at the interfaces of the chip.
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Maximum overshoot - - - - - - - oo oo

v 0O1/02/E/S1/G1/USB_HVppUSB_ SVpD .. _ /| \. ... /. \ ...
IH—
GND -~ |
ViL—
Minimum undershoot - -{-q----------c-ea
—>| |— 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 0.8 ns.

Figure 7. Overshoot/Undershoot voltage for O1Vpp/0O2Vpp/G1Vpp/S1Vpp/EVpp/
USB_HVpp/USB_SVpp

The core and platform voltages must always be provided at nominal 0.9 V. See Table 4
for the actual recommended core voltage. The voltage to the processor interface 1/0s is
provided through separate sets of supply pins and must be provided at the voltages shown
in Table 4. The input voltage threshold scales with respect to the associated I/O supply
voltage. On Vpp, EVpp based receivers are simple CMOS 1/0O circuits and satisfy
appropriate LVCMOS type specifications. The DDR SDRAM interface uses differential
receivers referenced by the externally supplied MVREFn signal (nominally set to
G1Vpp/2) as is appropriate for the electrical signaling standard. The DDR DQS receivers
cannot be operated in a single-ended fashion. The complement signal must be properly
driven and cannot be grounded.

3.1.3 Output driver characteristics
This table provides information about the characteristics of the output driver strengths.

NOTE

The values are preliminary estimates.
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Table 5. Output drive capability

Driver type Output impedance (Q) (Nominal) supply Notes
Min Typ Max voltage
12C, GPIO, FTM, QSPI, 30 45 60 01/02Vpp=1.8V 1

SAl, SPI, SDHC1_WP,
SDHC1_VSEL, eSDHC2,
USB, ULPI, ASLEEP,
UART, GPIO, CLK_OUT,
EC1, JTAG, EMI1

eSDHC1 signals: 40 55 75 EVpp=1.8V 1
SDHC1_CMD

- ’ 45 65 90 EVpp=3.3V 1
SDHC1_DATI[3:0], DD
SDHC1_CLK
DDRS3L signals - 48 - G1Vpp=1.35V 1
Notes

1. The drive strength of the interface in half-strength mode is at T; = 105 °C and at G1Vpp (min).

3.1.4 General AC timing specifications

This table lists the AC timing specifications for the sections that are not covered under
the specific interface sections.

Table 6. AC Timing specifications

Parameter Symbol Min Max Unit | Notes

Input signal rise and fall times tr/te - 5 ns 1

1. Rise time refers to the signal transitions from 10% to 90% of supply and fall time refers to the signal transitions from 90%
to 10% of supply.

3.2 Power up sequencing

The power up sequencing requires that the power rails be applied in a specific sequence
in order to ensure proper device operation. The requirements for power up are as follows:

AVpp_ccal» AVpp Rers AVDD_spi_pLLI> AVDD_spi_pLL2: X1Vpp, TH_Vpp.
e The PORESET_B input must be driven asserted and held during this step.
2. Vpp, XOSC_Vpp, S1Vpp, USB_SDVpp, USB_SVpp.
e The 3.3 V (USB_HVpp) in Step 1 and 0.9 V (USB_SDVpp and USB_SVpp) in
Step 2 supplies can power up in any sequence provided all these USB supplies
ramp up within 95 ms with respect to each other.
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All supplies must be at their stable values within 75 ms.

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
theirs.

Negate the PORESET_B input when the required assertion/hold time meets the
specifications listed in Table 12.

NOTE

The ramp rate requirements should meet the parameters listed
in Table 11.

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.

For the secure boot fuse programming, use the following steps:

1. After negation of PORESET_B, drive TA_PROG_SFP = 1.8 V after a required
minimum delay per Table 7.

2. After fuse programming is complete, 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 7. 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.
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!
1
—{Fuse programming j«—
|
i
I

10% TA_PROG_SFP &M—SFP

N

TA_PROG_SFP

L 90% Vpp

VpD ——> XE tta_PRoG_sFP_vDD
¥~ 90% O1Vpp tta_PROG_SFP_PROG —> - 90% O1Vpp
PORESET_B 47 ~

— <«—t1a_PROG_SFP_DELAY — <— t7A_PROG_SFP_RST

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

Figure 8. TA_PROG_SFP timing diagram

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

Table 7. TA_PROG_SFP timing °

Driver type Min Max Unit Notes
TA_PROG_SFP_DELAY 0.8 — us ]
tTA_PROG_SFP_PROG 0 — us >
tTA_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% O1Vpp 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.

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% O1Vpp.

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

3.3 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.

QorlQ LS1012A Data Sheet, Rev. 2, 01/2019
32 NXP Semiconductors




L __________________________________________________________________________________4

Electrical characteristics
If performing secure boot fuse programming per the requirements in Power up
sequencing, it is 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 up sequencing.

3.4 Power characteristics

This table provides the power dissipations of the Vpp supply and SerDes supplies
(S1Vpp) for various operating platform clock frequencies versus the core and DDR clock
frequencies.

Table 8. Core power dissipation

Core Plat freq | DDR data| Vpp (V) | S1Vpp Power | Junction Vbp S1Vpp Total Notes
freq (MHz) rate V) mode te:np. power power core and
(MHz) (MT/s) (°C) (W) (W) platform
power
(w)!
1000 250 1000 0.9 0.9 Typ-50 65 0.665 0.32 0.985 6
Typical 0.94 0.32 1.26
Thermal |85 1.14 0.32 1.46
Maximum 1.2 0.32 1.52 3,4
Thermal [105 1.35 0.32 1.67
Maximum 1.4 0.32 1.72 3,4
800 250 1000 0.9 0.9 Typ-50 65 0.62 0.32 0.94
Typical 0.85 0.32 1.17
Thermal |85 1.05 0.32 1.37
Maximum 1.11 0.32 1.43 3,4
Thermal |[105 1.26 0.32 1.58
Maximum 1.31 0.32 1.63 3,4
600 250 1000 0.9 0.9 Typ-50 65 0.59 0.32 0.91 6
Typical 0.82 0.32 1.14 2
Thermal |85 1.02 0.32 1.34 5
Maximum 1.06 0.32 1.38 3,4
Thermal [105 1.23 0.32 1.55 5
Maximum 1.28 0.32 1.60 3,4
Notes:
1. Combined power of Vpp, and S1Vpp with DDR controller and all SerDes banks active. Does not include 1/0O power.
2. Typical power assumes Dhrystone running with activity factor of 90% and executing DMA on the platform at 100% activity
factor.
3. The maximum power assumes Dhrystone running with activity factor of 100% and executing DMA on the platform at 115%
activity factor.
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Table 8. Core power dissipation

Core Plat freq | DDR data| Vpp (V)
freq (MHz) rate
(MHz) (MT/s)

S1Vpp Power | Junction
V) mode temp.
(°C)

Vbp S1Vpp Total Notes
power power core and

latform
W) w [P

power

(W)

factor.

factor.

4. The maximum power is provided for power supply design sizing.

5. Thermal power assumes Dhrystone running with activity factor of 90% and executing DMA on the platform at 100% activity

6. Typ-50 power assumes Dhrystone running with activity factor of 50% and executing DMA on the platform at 50% activity

3.4.1 Low power mode saving estimation

Refer to this table for low power mode savings.

Table 9. Low power mode savings, 0.9 V, 65C1- 2.3

1. Power for VDD only

2. Typical power assumes Dhrystone running with activity factor of 80%

3. Typical power based on nominal process distribution for this device.

Mode |Core Frequency |Core Frequency |Core Frequency |Units Comments
= 1000 MHz = 800 MHz =600 MHz
PW15 [0.11 0.09 0.07 w Saving realized moving from run to PW15
state. Arm in STANDBYWFI/WFE
LPM20 |0.20 0.16 0.12 w Saving realized moving from PW15 to
LPM20 state.
Notes:

3.5

I/0 power dissipation

The following table shows all the estimated I/O power supply values based on simulation.

Table 10. 1/O power supply estimated values

Interface Parameter Symbol Typical Unit Notes
DDRS3L 1000 MT/s data rate G1Vpp (1.35V) 314 mwW 1,2
PCI Express x1,2.5 GT/s X1Vpp (1.35V) 80 mwW 1,4,7
x1,5 GT/s 80

Table continues on the next page...

QorlQ LS1012A Data Sheet, Rev. 2, 01/2019

34

NXP Semiconductors



Electrical characteristics

Table 10. 1/0 power supply estimated values (continued)

Interface Parameter Symbol Typical Unit Notes
SGMII x1, 1.25 Gbaud X1Vpp (1.35V) 77 mwW |1,4,7
x2, 1.25 Gbaud 127
x1, 3.125 Gbaud 80
x2, 3.125 Gbaud 132
SATA (per port) 6.0 Gbps X1Vpp (1.35 V) 74 mW  [1,4,7
PFE RGMII 02Vpp (1.8 V) 21 mw |1,3
eSDHC1 EVpp (3.3 V) 17 mwW [1,3
EVpp (1.8V) 11
eSDHC2 O1Vpp (1.8 V) 11 mw |1,
USBH1 x1 Super speed mode |USB_HVpp (3.3 V) 46 mW |1,
USB_SVpp (0.9 V) 37
USB_SDVpp (0.9 V) 4
USB1 x1 High speed mode USB_HVpp (3.3V) 79 mwW 1,3
USB_SVpp (0.9 V) 0.31
USB_SDVpp (0.9 V) 4.9
USB2.0 ULPI 02Vpp (1.8 V) 18 mw |1,3
SPI O1Vpp (1.8 V) 10 mw |1,3
12C 02Vpp (1.8 V) 6 mw |1,3
DUART 02Vpp (1.8 V) 9 mwW |1,3
SAl O1Vpp (1.8 V) 34 mw |1,3
FlexTimer 02Vpp (1.8 V) 18 mW [1,3
GPIO x8 3.3V mwW |1,3,5
1.8V
System control O1Vpp (1.8 V) 1 mwW |1,
PLL core and AVpp_CGA1, AVpp_PLAT(1.8 V) 20 mwW |1,
system
Oscillator PLL AVpp_REF(1.35 V) 26 mwW 1,3
supply
PLL SerDes AVpp_SD1_PLL1, AVpp_SD1_PLL2 |50 mw |1,3
(1.35V)
PROG_SFP PROG_SFP (1.8 V) 173 mwW |1,6
TH_Vpp TH_Vpp (1.8 V) 5 mw |1
XOSC_OVpp XOSC_OVpp (1.8V) 2 mw |1,3
QSPI O1Vpp (1.8 V) 10 mw |1,3
JTAG 02Vpp (1.8 V) 11 mw |1,3

2. Typical DDR power numbers are based on 40% utilization.

3. Assuming 15 pF total capacitance load per pin.
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Table 10. 1/O power supply estimated values

Interface | Parameter | Symbol | Typical |Unit| Notes

4. The total power numbers of X1Vpp is dependent on customer application use case. This table lists all the SerDes
configurations possible for the device. To get the X1Vpp power numbers, the user should add the combined lanes to match to
the total SerDes lanes used, not simply multiply the power numbers by the number of lanes.

5. GPIOs are supported on O1Vpp, O2Vpp, and EVpp power rails.

6. The maximum power requirement is during programming. No active power beyond leakage levels should be drawn and the
supply must be grounded when not programming.

7. When combination of SerDes-based protocols (PCI Express, SGMII, or SATA) are used, the X1Vpp power obtained by
adding the power numbers reported in the separate rows of this table for the individual protocols may be more than the actual
power consumption. The X1Vpp power consumption will not exceed 182 mW (typical) for the configuration PCI Express x1 5
GT/s + SGMII 1.25 GBaud + SATA 6.0 Gbps.

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
falsely triggering the ESD circuitry. 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 (except for Vpp and - 25 V/ms 1,2
USB_HVpp)
Required ramp rate Vpp 0.06 25 V/ms 2,3
USB_HVpp - 26.7 V/ms 1,2
Note:

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 4).

3. The minimum ramp rate of Vpp is required to ensure proper start up of XOSC.

3.7 RESET initialization

This section describes the AC electrical specifications for the RESET initialization timing
requirements. Table 12 provides the RESET initialization AC timing specifications.
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Table 12. RESET initialization timing specifications

to negation of PORESET_B

actively driven POR configurations with respect

Parameter Min Max Unit Notes
Required assertion time of PORESET_B after |100 - ms 1
Vpp is stable
Maximum rise/fall time of PORESET_B - 8 ns 1,3
Input hold time for all POR configurations with |16 - ns 2,3
respect to negation of PORESET_B
Maximum valid-to-high impedance time for - 40 ns 2,3

Note:

1. PORESET_B must be driven asserted before the core and platform power supplies are powered up.
2. POR configurations must be driven asserted before the core and platform power supplies are powered up.
3. Time is mentioned assuming that SYSCLK is 125 MHz.

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.

3.8 Input clocks

There are two clocking modes supported on the LS1012A processor:
1. Using a 25MHz on board crystal also called Crystal based clocking.

This requires a 25 MHz crystal onboard which provides a 25 MHz sinusoidal input to
the SoC (EXTAL, XTAL) I/O's.

2. Using a clock source which generates 25MHz single-ended square wave.

This requires a 25 MHz clock source onboard which provides a 25 MHz square wave
input to the SoC (EXTAL) I/O. Connect XTAL to ground.

The tables below list the input specifications for crystals and external clock oscillator.

Table 13. Input specifications for crystals 4

Parameter Symbol Min Typ Max Units Notes
Crystal fundamental frequency Fxtal 25 MHz
Frequency tolerance Fctol -50 ppm +50 ppm - 1,2,5
Equivalent Series Resistance ESR 40 60 Ohms
Load Capacitance Cload 18 pF 3
Pin capacitance of EXTAL, XTAL  |CgxraL/ 3 3.2 3.4 pF
CxraL

Table continues on the next page...
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Table 13. Input specifications for crystals 4 (continued)

Parameter | Symbol | Min | Typ | Max | Units | Notes

1. Frequency tolerance is a function of total capacitance loading the crystal. This total load capacitance includes the load
capacitors as well as the capacitive load of the board and device pins. To maintain a desired frequency tolerance, the load
capacitance specified by the crystal manufacturer may need to be adjusted to accommodate these stray capacitances.

2. To maintain the required system frequency tolerance, it is necessary to select a crystal with an appropriate initial frequency
tolerance as well as low frequency variation across temperature and frequency aging. The frequency tolerance is the
summation of initial frequency tolerance, frequency variation across temperature and frequency variation due to ageing.

3. To minimize the impact of capacitance variation across temperature, a load capacitor with zero drift across temperature
(for example, NPO ceramic capacitors) may be necessary.

4. The power sequencing requirements must be followed for proper startup operation.

5. All the output signals and clocks will have the same frequency tolerance as the input clock. User may choose input
frequency tolerance based on the system requirements. For example:

¢ GTX_CLK of RGMII requires +50ppm

¢ PCle requires £300 ppm (without spread spectrum)

e USB requires +300ppm

Table 14. Input DC specifications for external clock oscillator/generator

Parameter Symbol Min Typ Max Units Notes
Vin input high ViH 1.2 Volts
Vin input low Vi 0.4 Volts

Table 15. Input AC specifications for external clock oscillator/generator

Parameter Symbol Min Typ Max Units Notes
Frequency tolerance Fotol -50 ppm +50 ppm - 1,2
Clock duty cycle ClkDutyCycle |40% 60% -
Clock input slew rate 0.36 4 V/ns 1
Random phase jitter (1 sigma |R;j 1.5 ps-RMS

in RMS) in 10 kHz — 3 MHz
frequency band

Total jitter (pk-pk) in 150 kHz |Tj 50 ps -PP
— 15 MHz frequency band at
BER of 10 -12

1. The slew rate is measured from V|_to V.

2. All the output signals and clocks will have the same frequency tolerance as the input clock. User may choose input
frequency tolerance based on the system requirements. For example:
¢ GTX_CLK of RGMII requires £50ppm
PCle and TX_CLK requires +300 ppm (without spread spectrum)
SATA requires +350 ppm
USB requires +300ppm
SGMII requires +100 ppm
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3.9 DDR3L SDRAM controller

This section describes the DC and AC electrical specifications for the DDR3L SDRAM
controller interface. Note that the required G1Vpp(typ) voltage is 1.35 V when
interfacing to DDR3L SDRAM.

3.9.1 DDR3L SDRAM interface DC electrical characteristics

This table provides the recommended operating conditions for the DDR SDRAM

controller when interfacing to DDR3L SDRAM.
Table 16. DDR3L SDRAM interface DC electrical characteristics 1: 8

Parameter Symbol Min Max Unit Note
I/O reference voltage MVREFn 0.49 x G1Vpp 0.51 x G1Vpp \' 2,3,4
Input high voltage ViH MVREFn + 0.115 G1Vpp \% 5
Input low voltage Vi GND MVREFn - 0.115 \" 5
I/O leakage current loz -100 100 A 7

Notes:

DC level of MVREFnN.

8. For recommended operating conditions, see Table 4.

6. Refer to the IBIS model for the complete output IV curve characteristics.

7. Output leakage is measured with all outputs disabled, 0 V < Voyt < G1Vpp.

4. The voltage regulator for MVREFn must meet the specifications stated in Table 17.

5. Input capacitance load for DQ, DQS, and DQS_B are available in the IBIS models.

1. G1Vpp is expected to be within 50 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. MVREFn is expected to be equal to 0.5 x G1Vpp and to track G1Vpp DC variations as measured at the receiver. Peak-to-
peak noise on MVREFn may not exceed the MVREFn DC level by more than + 1% of G1Vpp (that is, + 13.5 mV).

3. V7 is not applied directly to the device. It is the supply to which far end signal termination is made, and it is expected to be
equal to MVREFn with a min value of MVREFn - 0.04 and a max value of MVREFn + 0.04. V17 should track variations in the

This table provides the current draw characteristics for MVREFn.

Table 17. Current draw characteristics for MVREFn

Parameter Symbol Min Max Unit Notes
Current draw for DDR3L SDRAM for IMVREFN - 200 A -
MVREFn
Notes:
1. For recommended operating conditions, see Table 4.
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3.9.2 DDR3L SDRAM interface AC timing specifications

This section provides the AC timing specifications for the DDR SDRAM controller
interface. The DDR controller supports DDR3L memories. Note that the required
G1Vpp(typ) voltage is 1.35 V when interfacing to DDR3L SDRAM.

3.9.2.1 DDR3L SDRAM interface input AC timing specifications

This table provides the input AC timing specifications for the DDR controller when
interfacing to DDR3L SDRAM.

Table 18. DDR3L SDRAM interface input AC timing specifications?

Parameter Symbol Min Max Unit Notes
Controller Skew for MDQS-MDQ tciskew - - ps 1
1000 MT/s data rate -170 170 1
Tolerated Skew for MDQS-MDQ tDiskew - -
1000 MT/s data rate -300 300 2

1. tciskew represents the total amount of skew consumed by the controller between MDQS[n] and any corresponding bit that
will be captured with MDQSIn]. This should 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 4.

This figure shows the DDR3L SDRAM interface input timing diagram.
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Figure 9. DDR3L SDRAM interface input timing diagram

3.9.2.2 DDR3L SDRAM interface output AC timing specifications

This table contains the output AC timing targets for the DDR3L SDRAM interface.

Table 19. DDR3L SDRAM interface output AC timing specifications®

Parameter Symbol1 Min Max Unit Notes
MCK]n] cycle time tmek 2 2 ns
ADDR/CMD/CNTL output setup with respect |tppkHas - -
to MCK
1000 MT/s data rate 0.665 - 3
ADDR/CMD/CNTL output hold with respect to |tppknax - -
MCK
1000 MT/s data rate 0.744 - 3
MCK to MDQS Skew toDKHMH - - 4
1000MT/s data rate -0.245 0.245 4
MDQ/MDM output data eye tDDKXDEYE - - ns 5
1000 MT/s data rate 0.6 - 5
MDQS preamble tDDKHMP 0.9 X tmek - ns -
MDQS postamble tDDKHME 0.4 X tmek 0.6 X tmek -

_1- The Symbc’ls used for timing specifications follow the pattem of t(first two letters of functione_ll block)(signal)(state) (reference)(s_tat_e) for
inputs and Yirst 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, tppkHas
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Table 19. DDR3L SDRAM interface output AC timing specifications®

Parameter | Symbol1 | Min | Max | Unit | Notes

symbolizes DDR timing (DD) for the time tMCK memory clock reference (K) goes from the high (H) state until outputs (A) are
setup (S) or output valid time. Also, tDDKLDX symbolizes DDR timing (DD) for the time tyycx memory clock reference (K)
goes low (L) until data outputs (D) are invalid (X) or data output hold time.

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

4. Note that tppkymn follows the symbol conventions described in Note 1. For example, tppkymn describes the DDR timing
(DD) from the rising edge of the MCK[n] clock (KH) until the MDQS signal is valid (MH).

5. This value can be determined by the maximum possible skew between a data strobe (MDQS) and any corresponding bit of
data (MDQ), or data mask (MDM). The data strobe should be centered inside of the data eye at the pins of the
microprocessor.

6. For recommended operating conditions, see Table 4.

NOTE
For the ADDR/CMD/CNTL setup and hold specifications in
Table 19, it is assumed that memory clock is delayed by 1/2
applied cycle.

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

MCK_BIn]
MCKIn]

MDQS

MDQS

Figure 10. tppkumu timing diagram

This figure shows the SDRAM output timing diagram.

QorlQ LS1012A Data Sheet, Rev. 2, 01/2019
42 NXP Semiconductors




Electrical characteristics
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Figure 11. DDR3L output timing diagram

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

3.10.1 DUART DC electrical characteristics
Table below provides the DC electrical characteristics for the DUART interface.

Table 20. DUART DC electrical characteristics (02Vpp = 1.8 V)3

Parameter Symbol Min Max Unit Notes
Input high voltage ViH 0.7 x O2Vpp - \Y 1
Input low voltage Vi - 0.3 x O2Vpp \" 1
Input current (O2Vy =0 V or O2V)\ = O2Vpp) Iin - +50 A 2
Output high voltage (O2Vpp = min, loy = -0.5 mA) Vou 1.35 - \Y -
Output low voltage (O2Vpp = min, I = 0.5 mA) VoL - 0.4 \ -
Table continues on the next page...
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Table 20. DUART DC electrical characteristics (O2Vpp = 1.8 V)3 (continued)

Parameter | Symbol | Min | Max | Unit | Notes

Note:
1. The minimum V,_and the maximum Vy values are based on the respective minimum and maxium O2V,y values found in Table 4.

2. The symbol represents the input voltage of the supply. It is referenced in Table 4.

3. For recommended operating conditions, see Table 4.

3.10.2 DUART AC timing specifications
Table below provides the AC timing specifications for the DUART interface.
Table 21. DUART AC Timing Specifications

Parameter Value Unit Notes
Minimum baud rate fccp/1,048,576 baud 1
Maximum baud rate fccp/16 baud 1,2
Oversample rate 16 - 3

Notes:
1. fccg refers to the internal platform clock.
2. The actual attainable baud rate is limited by the latency of interrupt processing.

3. The middle of a start bit is detected as the 81" sampled 0 after the 1-to-0 transition of the start bit. Subsequent bit values
are sampled each at 16! sample.

4. For recommended operating conditions, see Table 4.

3.11 Enhanced secure digital host controller (eSDHC)
This section describes the DC and AC electrical specifications for the eSDHC interface.

3.11.1 eSDHC DC electrical characteristics

This table provides the DC electrical characteristics for the eSDHC interface. This device
has two eSDHC interfaces. Out of the two, eSDHC2 supports only 1.8 V voltage levels.

Table 22. eSDHC interface DC electrical characteristics EVpp = 3.3 V)?

Characteristic Sym Condition Min Max Unit | Note
bol s
Input high voltage ViH - 0.7 x EVpp - \ 1

Table continues on the next page...
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Table 22. eSDHC interface DC electrical characteristics EVpp = 3.3 V)2 (continued)

Characteristic Sym Condition Min Max Unit | Note
bol s
Input low voltage Vi - - 0.25 x EVpp \ 1
Output high voltage Vou |loy=-100pAatEVpp |0.75x EVpp - \ -
min
Output low voltage VoL |loL=100 pA at EVpp - 0.125 x EVpp \ -
min

Notes:

1. The minimum V,_and maximum V\y values are based on the respective minimum and maximum EVy values found in
Table 4.

2. The DC electrical characteristics are based on recommended operating conditions with EVpp = 3.3 V.

Table 23. eSDHC interface DC electrical characteristics 01/02/EVpp = 1.8 V)?

Characteristic Sym Condition Min Max Unit | Note
bol s
Input high voltage Viy - 0.7 x OVpp - \ 1
Input low voltage Vi - - 0.3x OVpp \' 1
OUtpUt hlgh VOltage VOH IOH =-2mA at OVDD OVDD -0.45 - \Y -
min
Output low voltage VoL |loL=2mA at OVpp min |- 0.45 \Y -

Notes:

1. The minimum V,_and maximum V| values are based on the respective minimum and maximum OV values found in
Table 4.

2. The DC electrical characteristics are based on recommended operating conditions for 1.8 V.

3. Replace OVpp with EVpp, O1Vpp or O2Vpp as applicable.

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

This table provides the eSDHC AC timing specifications as defined in Figure 12, Figure
13, and Figure 14.

Table 24. eSDHC AC timing specifications (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) 06/50
eMMC (full-speed/high-speed mode)
SDHC_CLK clock low time (full-speed/high-speed mode) tsHsCKL 10/7

ns 4

Table continues on the next page...
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Table 24. eSDHC AC timing specifications (high-speed mode)® (continued)

Parameter Symbol' Min Max Unit Notes
SDHC_CLK clock high time (full-speed/high-speed mode) tsSHSCKH 10/7 - ns
SDHC_CLK clock rise and fall times tsHscKR/ - 3 ns

tsHsckrF

Input setup times: SDHC_CMD, SDHC_DATx to SDHC_CLK tSHSIVKH 25 - ns 3,4,5
Input hold times: SDHC_CMD, SDHC_DATx to SDHC_CLK tSHSIXKH 2.5 - ns 4,5
Output hold time: SDHC_CLK to SDHC_CMD, SDHC_DATXx tSHSKHOX -3 - ns 4,5
valid
Output delay time: SDHC_CLK to SDHC_CMD, SDHC_DATx tsHSKHOV - 3 ns 4,5
valid
Notes:

1. The symbols used for timing specifications herein follow the pattern of t(irst two letters of functional block)(signal)(state) (reference)(state)
for inputs and (first two letters of functional block)(reference)(state)(signal)(state) for outputs. For example, tspkHox symbolizes eSDHC high-
speed mode device timing (SH) clock reference (K) going to the high (H) state, with respect to the output (O) reaching the
invalid state (X) or output hold time. Note that in general, the clock reference symbol is based on five letters representing the
clock of a particular functional. For rise and fall times, the latter convention is used with the appropriate letter: R (rise) or F
(fall).

2. In the full-speed mode, the clock frequency value can be 0-25MHz for an SD/SDIO card and 0-26MHz for an eMMC
device. In the high-speed mode, the clock frequency value can be 0-50MHz for an SD/SDIO card and 0-52MHz for an eMMC
device .

3. For any high-speed or default speed mode SD card, the one-way board-routing delay between host and card, on
SDHC_CLK, SDHC_CMD, and SDHC_DATXx should not exceed 1.5ns.

4. Ccarp < 10 pF, (1 card), and C_ = Cgys + CHosT + Ccarp < 40 pF.

5. The parameter values apply to both the full-speed and the high-speed modes.

6. Th AC timing specifications are based on the recommended operating conditions with O1/02Vpp=1.8 V and EVpp= 3.3 V.

This figure provides the eSDHC clock input timing diagram.

eSDHC
external clock —
operational mode VM VM VM

/]

tshsckL | | tsHsckH
| - >

« tspsck— 5

—>| |— | |

tshsckr  tshsckr

VM = Midpoint voltage (01/02Vpp/2)

Figure 12. eSDHC clock input timing diagram

This figure provides the input AC timing diagram for high-speed mode.
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VM X VM VM Z & VM
SDHC_CLK \ / \
tSHSlVKH tSHSlXKH

SDHC_DAT/SDHC_CMD
inputs

VM = Midpoint Voltage (O1/02Vpp/2)
Figure 13. eSDHC high-speed mode input AC timing diagram

This figure provides the output AC timing diagram for high-speed mode.

VM X VM VM Z & VM

SDHC_CMD/SDHC_DAT
outputs

> >
tsHskHOV tsHsKHOX

VM = Midpoint Voltage (01/02Vpp/2)

Figure 14. eSDHC high-speed mode output AC timing diagram
Table 25. eSDHC AC timing specifications (SDR 50 mode)?

Parameter Symbol Min Max Unit Notes
SDHC_CLK clock frequency fsHek 0 100 MHz -
SDHC_CLK duty cycle - 44 56 % -
SDHC_CLK clock rise and fall times tsHCKR/ - 2 ns 1
tsHeKF

Table continues on the next page...
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Table 25. eSDHC AC timing specifications (SDR 50 mode)? (continued)

Parameter Symbol Min Max Unit Notes
Output hold time: SDHC_CLK to SDHC_CMD, SDHC_DATx  |tsukHox 1.7 - ns 2,1
valid
Output delay time: SDHC_CLK to SDHC_CMD, SDHC_DATX |tsukHov - 6.2 ns 2,1
valid
Input data window tsHiDV 0.35 - Unit

Interval

Oversampling clock Fsamp_clk - 1000 MHz
Notes:

1. Ccarp < 10 pF, (1 card), and C_ = Cgys + Chost + Ccarp < 30 pF.
2. The values are based on without a voltage translator.

3. The AC timing specifications are based on the recommended operating conditions with EVpp/O1Vpp = 1.8 V.

- TsHek

\

SDHC_CLK

SDHC_CMD/
SDHC_DAT input

SDHC_CMD/SDHC_DAT
output

T SHKHOX

Figure 15. eSDHC SDR50 mode timing diagram
This table provides the eSDHC AC timing specifications for DDR50/eMMC DDR mode.
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Table 26. eSDHC AC timing specifications (DDR50/eMMC DDR)3

Parameter Symbol Min Max Unit Notes
SDHC_CLK clock frequency fshek - - MHz |-
SD/SDIO DDR50 mode 41.67
eMMC DDR mode 41.67
SDHC_CLK duty cycle - 47.5 52.5 % -
SDHC_CLK clock rise and fall times tsHekRy - - ns 1
SD/SDIO DDR50 mode tSHCKF 4.79 2
eMMC DDR mode 2
Input setup times: SDHC_DATx to SDHC_CLK tsHDIVKH - - ns 1
SD/SDIO DDR50 mode 1.795
eMMC DDR mode 1.89
Input hold times: SDHC_DATx to SDHC_CLK tSHDIXKH - - ns
SD/SDIO DDR50 mode 1.2
eMMC DDR mode 1.18
Output hold time: SDHC_CLK to SDHC_DATx valid tsSHDKHOX - - ns
SD/SDIO DDR50 mode 1.7
eMMC DDR mode 3.42
Output delay time: SDHC_CLK to SDHC_DATXx valid tsHDKHOV - - ns 1
SD/SDIO DDR50 mode 8.19 2
eMMC DDR mode 8.79
Input setup times: SDHC_CMD to SDHC_CLK tsHeivkH - - ns
SD/SDIO DDR50 mode 6.59
eMMC DDR mode 6.74
Input hold times: SDHC_CMD to SDHC_CLK tSHCIXKH - - ns
SD/SDIO DDR50 mode 1.2
eMMC DDR mode 1.18
Output hold time: SDHC_CLK to SDHC_CMD valid tsHeKHOX - - ns
SD/SDIO DDR50 mode 1.7
eMMC DDR mode 3.92
Output delay time: SDHC_CLK to SDHC_CMD valid tsHekHoV - - ns 1
SD/SDIO DDR50 mode 17.15 2
eMMC DDR mode 19.84
Notes:
1. Ccarp < 10pF, (1 card).
2. C = Cgys + CHosT + Ccarp = 20pF for eMMC, < 25pF for Input Data of DDR50, < 30pF for Input CMD of DDR50.

| w N

| w N

N

—_

| w N

| w N

N

3. Round trip board delay should not be greater than 2.4ns.

4. The AC timing specifications are based on the recommended operating conditions with EVpp/O1Vpp = 1.8 V.

This figure provides the eSDHC DDR50/eMMC DDR mode input AC timing diagram.
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Figure 16. eSDHC DDR50/eMMC DDR mode input AC timing diagram

This figure provides the eSDHC DDR50/eMMC DDR mode output AC timing diagram.
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Figure 17. eSDHC DDR50/eMMC DDR mode output AC timing diagram

This table provides the eSDHC AC timing specifications for SDR104 / eMMC HS200.
Table 27. eSDHC AC timing specifications (SDR104 / eMMC HS200)

Parameter Symbol' Min Max Unit Notes
SDHC_CLK clock frequency fsHek - 125 MHz -
SD/SDIO SDR104 mode 125
eMMC HS200 mode
SDHC_CLK duty cycle - 44 56 Y% -
SDHC_CLK clock rise and fall times tsHekr/tsHekE |- 1 ns 1

Output hold time: SDHC_CLK to SDHC_CMD, SDHC_DATXx tsHKHOX - - ns 1
valid 19

SD/SDIO SDR104 mode 19
eMMC HS200 mode

Output delay time: SDHC_CLK to SDHC_CMD, SDHC_DATXx tsHKHOV - - ns 1
valid

SD/SDIO SDR104 mode
eMMC HS200 mode

Input data window (Ul) tsHIDV - - Unit 1
SD/SDIO SDR104 mode 0.5 Interval
eMMC HS200 mode 0.475

Notes:
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Table 27. eSDHC AC timing specifications (SDR104 / eMMC HS200)

Parameter | Symbol' | Min | Max | Unit | Notes
1. C|_ = CBUS + CHOST + CCARD <15 pF.

2. The AC timing specifications are based on the recommended operating conditions with EVpp/O1Vpp = 1.8 V.

This figure provides the eSDHC SDR104/HS200 mode timing diagram.

- SHCK >

SDHC_CLK

SDHC_CMD/
SDHC_DAT input

I I
I I
I I
I I
: DATA :
I I
I |
I

I

I

- TspkHov

SDHC_CMD/SDHC_DAT
output

T sHKHOX

Figure 18. eSDHC SDR104/HS200 mode timing diagram

3.12 PFE (Ethernet Interface)

This section provides the AC and DC electrical characteristics for the PFE triple speed
Ethernet 10/100/1000 controller and MII management.
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3.12.1 RGMII DC electrical characteristics

This table provides the DC electrical characteristics for the RGMII interface at
O2Vpp=1.8 V.

Table 28. RGMII DC electrical characteristics (02Vpp = 1.8 V)3

Parameter Symbol Min Max Unit | Notes
Input high voltage ViH 0.7 x O2Vpp — \Y 1
Input low voltage Vi — 0.3 x 02Vpp Vv 1
Input current (O2V |y =0V or O2V |y = 02Vpp)  |Iin — +50 A 2
Output high voltage (O2Vpp = min, loy =-0.5 VoH 1.35 — \" -
mA)
Output low voltage (O2Vpp= min, Ig. = 0.5 mA) (VoL — 0.4 \" -

Notes:
1. The minimum V,_and maximum V|4 values are based on the minimum and maximum O2V,y values found in Table 4.
2. The symbol O2V\y, in this case, represents the O2V,y symbol referenced in Table 4.

3. For recommended operating conditions, see Table 4.

3.12.2 RGMII AC timing specifications
This table presents the RGMII timing specifications.
Table 29. RGMII AC timing specifications

Parameter Symbol' Min Typ Max Unit Notes

Data to clock output skew (at transmitter) tskRraT TX -500 0 500 ps

Data to clock input skew (at receiver) tSKRGT_RX 1.0 - 2.6 ns

Clock period duration traT 7.2 8.0 8.8 ns

Duty cycle for 10BASE-T and 100BASE-TX treTH/trgT |40 50 60 Y% 3,4
Duty cycle for Gigabit treTH/tRgT |45 50 55 % -

Rise time (20%-80%) traTR - - 0.54 ns

Fall time (20%-80%) tRGTF - - 0.54 ns

Notes:

1. In general, the clock reference symbol representation for this section is based on the symbols RGT to represent RGMII
timing. Note also that the notation for rise (R) and fall (F) times follows the clock symbol that is being represented. For
symbols representing skews, the subscript is skew (SK) followed by the clock that is being skewed (RGT).

2. This implies that the PC board design requires clocks to be routed such that an additional trace delay greater than 1.5 ns
is added to the associated clock signal. Many PHY vendors already incorporate the necessary delay inside their chip. If so,

additional PCB delay is probably not needed.

3. For 10 and 100 Mbps, tggT scales to 400 ns + 40 ns and 40 ns + 4 ns, respectively.

4. Duty cycle may be stretched/shrunk during speed changes or while transitioning to a received packet's clock domains as
long as the minimum duty cycle is not violated and stretching occurs for no more than three tggt of the lowest speed

transitioned between.
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Table 29. RGMII AC timing specifications

Parameter | Symbol' | Min | Typ | Max | Unit | Notes
5. The frequency of RX_CLK (input) should not exceed the frequency of GTX_CLK (output) by more than 300 ppm.

6. For recommended operating conditions, see Table 4.

7. Applies to inputs and outputs.

This figure shows the RGMII AC timing and multiplexing diagrams.

NOTE
NXP guarantees timings generated from the MAC. Board
designers must ensure delays needed at the PHY or the MAC.

This figure shows the RGMII AC timing and multiplexing diagram.
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Figure 19. RGMII AC timing and multiplexing diagram

3.13 EMI1 management

This section provides the DC and AC electrical characteristics for EMI1 management.
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3.13.1 EMI1 management DC electrical characteristics

The MDC and MDIO are defined to operate at a supply voltage of 1.8 V. The DC

electrical characteristics for MDIO and MDC are provided in this table.

Table 30. EMI1 management DC electrical characteristics (02Vpp = 1.8 V)3

Parameter Symbol Min Max Unit Notes
Input high voltage ViH 0.7*02Vpp |- \Y -
Input low voltage Vi - 0.3*02Vpp |V -
Input current (O2V |y =0 V, O2Vy = O2Vpp) N - +50 A 1
Output high voltage (O2Vpp = Min, Igy = -0.5 mA) Von 1.35 - \" -
Output low voltage (O2Vpp = Min, I = 0.5 mA) VoL - 0.4 \ -
Note:
1. The symbol Vy in this case, represents the O2Vy symbol referenced in Table 4.
2. The DC electrical characteristics are based on recommended operating conditions with O2Vpp = 1.8 V
3.13.2 EMI1 management AC timing specifications
This table provides the EMI1 management AC timing specifications.

Table 31. EMI1 management AC timing specifications
Parameter Symbol, Min Typ Max Unit Notes
MDC frequency fmbc - - 25 MHz
MDC clock pulse width high tvMDcH 160 - - ns -
MDC to MDIO delay tMDKHDX (Y+1) X teneLcIk -3 |- (Y+1) X tenetﬁclk + ns 2, 3, 4
3

MDIO to MDC setup time tMDDVKH - - ns -
MDIO to MDC hold time tMDDXKH - - ns -

Notes:

4, The value of Y =5. .

2. tenet_cik 18 the Ethernet clock period (4ns).

3. The AC timing specifications are based on recommended operating conditions with O2V pp= 1.8 V + 5%.

1. The symbols used for timing specifications follow the pattern of tirst two letters of functional block)(signal)(state)(reference)(state) fOr

inputs and first two letters of functional block)(reference)(state)(signal)(state) fOr outputs. For example, tyipkHpx Symbolizes management
data timing (MD) for the time typc from clock reference (K) high (H) until data outputs (D) are invalid (X) or data hold time.
Also, typpvkH Symbolizes management data timing (MD) with respect to the time data input signals (D) reaching the valid
state (V) relative to the tMDC clock reference (K) going to the high (H) state or setup time.

This figure shows the EMI1 management interface timing diagram.
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tMbc

A

tMDCH

MDIO # %
(Input)

tMDDVKH —»‘

-
—> <—iMDDXKH

MDIO
(Output)
tMDKHDX  —> <«

Figure 20. EMI1 management interface timing diagram

3.14 GPIO

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

3.14.1 GPIO DC electrical characteristics

This table provides the DC electrical characteristics for the GPIO interface when
operating at EVpp = 3.3 V supply.

Table 32. GPIO DC electrical characteristics (EVpp = 3.3 V)®

Parameter Symbol Min Max Unit Notes
Input high voltage Viy 0.7xEVpp |- \ 1
Input low voltage Vi - 0.2xEVpp |V 1
Input current (EViy =0V or EV )y = EVpp) IiN - +50 A 2
Output high voltage (EVpp = min, loy = -2 mA) Von 2.4 - Vv -
Output low voltage (EVpp = min, lg. =2 mA) VoL - 0.4 \" -

Notes:
1. The minimum V,_and maximum V\y values are based on the minimum and maximum EV)y respective values found in
Table 4.

2. The symbol EV)y represents the input voltage of the supply. It is referenced in Table 4.

3. For recommended operating conditions, see Table 4.

This table provides the DC electrical characteristics for the GPIO interface when
operating at O1/O2/EVpp = 1.8 V supply.
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Table 33. GPIO DC electrical characteristics (01/02/EVpp = 1.8 V)3

Parameter

Symbol

Min Max Unit

Notes

High-level input
voltage

Vin

<

0.7 x 01/02/EVDD

Low-level input
voltage

Vi

- 0.3 x 01/02/EVDD \Y

Input current
(O1/02/[EV|N=0V
or 01/02/EV|N =
01/02/EVpp)

In

- +50 A

High-level output
voltage (O1/02/
EVDD = min, IOH =
-0.5 mA)

Vor

1.35 - \

Low-level output
voltage (O1/02/
EVDD = min, |o|_ =
0.5 mA)

VoL

Notes:

in Table 4.

2. The symbol O1/02/EVy represents the input voltage of the supply. It is referenced in Table 4.

3. For recommended operating conditions, see Table 4.

1. The minimum V|_and maximum V4 values are based on the minimum and maximum O1/O2/EV,y respective values found

3.14.2 GPIO AC timing specifications
Table below provides the GPIO input and output AC timing specifications.

Table 34. GPIO Input AC timing specifications

Parameter Symbol Min

Unit

Notes

GPIO inputs-minimum pulse width

teiwip 20

ns

Notes:

2. For recommended operating conditions, see Table 4

1. GPIO inputs and outputs are asynchronous to any visible clock. GPIO outputs should be synchronized before use by any
external synchronous logic. GPIO inputs are required to be valid for at least tPIWID to ensure proper operation.

Figure below provides the AC test load for the GPIO.
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OUtpUt Zo= 50 Q BVDD/2
R.=50Q

where, B = O1/02/EVbb

Figure 21. GPIO AC test load

3.15 SAIl/I%S interface

This section describes the DC and AC electrical characteristics for the SAI/I?S interface.
There are SAI/I%S pins on various power supplies in this device.

3.15.1 SAIl/I?S DC electrical characteristics
This table provides the SAI/I2S DC electrical characteristics when O1/02Vpp = 1.8 V.
Table 35. SAI/I?S DC electrical characteristics (01/02Vpp = 1.8 V)3

Parameter Symbol Min Max Unit Notes
Input high voltage |V|4 0.7 x 01/02Vpp — \ 1
Input low voltage Vi — 0.3 x 01/02Vpp \'

Input current N — +50 A 2
(O1/02V\y=0Vor
01/02Vy =
01/02Vpp)

Output high voltage |Von 1.35 — \ -
(01/02VDD = min,
IOH =-0.5 mA)
Output low voltage |VoL — 0.4 \ -
(01/02Vpp = min,
loL = 0.5 mA)

Notes:

1. The minimum V,_and maximum V\y values are based on the respective minimum and maximum O1/02V,y values found in
Table 4.

2. The symbol O1/02Vy represents the O1/02V,y symbols referenced in Table 4.

3. For recommended operating conditions, see Table 4.
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3.15.2 SAIl/I2S AC timing specifications

This section provides the AC timings for the synchronous audio interface (SAI) in slave
(clocks input) modes.

This table provides the SAI timing in slave mode.

Table 36. Slave mode SAIl timing

Parameter Symbol Min Max Unit
SAIn_TX_BCLK/SAIn_RX_BCLK cycle |tsaic 20 - ns
time (input)

SAIn_TX_BCLK/SAIn_RX_BCLK pulse |tsaiLtsaiH 35% 65% BCLK period
width high/low (input)

SAIn_RX_SYNC input setup before tsAISFSVKH 10 - ns
SAIn_RX_BCLK

SAIn_RX_SYNC input hold after tSAISFSXKH 21 - ns
SAIn_RX_BCLK

SAIn_TX_BCLK to SAIn_TX_DATA/ tsaisLov - 20 ns
SAIn_TX_SYNC output valid

SAIn_TX_BCLK to SAIn_TX_DATA/ tSAISLOX 0 - ns
SAIn_TX_SYNC output invalid

SAIn_RX_DATA setup before tSAISVKH 10 - ns
SAIn_RX_BCLK

SAIn_RX_DATA hold after tSAISXKH 2.1 - ns
SAIn_RX_BCLK

This figure shows the SAI timing in slave modes.

tsarc

: tsalL : I
| > /
SAIn_Rx_BCLK /e tsam > / S S\ !
< , | e .
| tsalsEsLOV : , N :tSAISFSXK:H
| | T T |
SAIn_Tx_SYNC 1 / : ) ! —
I 1 1
: LSAISFSVKH , LSAISXKH —3>) -«
[ ! 1 [ |
| l I N X
SAIn_Rx_SYNC L) elsrsiov,, H i
| e |
i tsaisLox
tsaisrsLov ! ) L L  tsalsLox 1
I
SAIn_Tx_DATA I [ >< i ‘ \ %
>
: (SAISVKH tsarsxkn |
I I

Figure 22. SAl timing — slave modes
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3.16 Flextimer interface

This section describes the DC and AC electrical characteristics for the Flextimer
interface. There are Flextimer pins on various power supplies in this device.

3.16.1 Flextimer DC electrical characteristics

This table provides the DC electrical characteristics for Flextimer pins operating at
OIVDD = 18 V

Table 37. Flextimer DC electrical characteristics (O1Vpp = 1.8 V)3

Parameter Symbol Min Max Unit Notes
Input high voltage |V 0.7 x O1Vpp — \ 1
Input low voltage |V — 0.3x O1Vpp \Y 1

Input current (Vin= |y — +50 MA 2
OVor VlN =
O1Vpp)

Output high voltage |Voy 1.35 — \ —

(O1VDD = min, IOH
=-0.5 mA)

Output low voltage |VoL — 0.4 \ —

(O1VDD =min, |o|_
=0.5mA)

Notes:

1. The minimum V,_and maximum V| values are based on the respective minimum and maximum O1Vy values found in
Table 4.

2. The symbol V), in this case, represents the O1V,y symbol referenced in Table 4.

3. For recommended operating conditions, see Table 4.

3.16.2 Flextimer AC timing specifications

This table provides the Flextimer AC timing specifications.

Table 38. Flextimer AC timing specifications?

Parameter Symbol Min Unit Notes

Flextimer inputs—minimum pulse width tPiwiD 20 ns 1

Notes:

1. Flextimer inputs and outputs are asynchronous to any visible clock. Flextimer outputs should be synchronized before use
by any external synchronous logic. Flextimer inputs are required to be valid for at least tp)wp to ensure proper operation.

2. For recommended operating conditions, see Table 4.
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This figure provides the AC test load for the Flextimer.

Output Zo=50 Q O1Vpp/2
R.=500Q

Figure 23. Flextimer AC test load

3.17 USB 2.0 ULPI interface

This section provides the AC and DC electrical specifications for the USB 2.0 interface.

3.17.1 USB 2.0 DC electrical characteristics

This table provides the DC electrical characteristics for the USB 2.0 interface when
operating at O2Vpp = 1.8 V.

Table 39. USB 2.0 DC electrical characteristics (O2Vpp = 1.8 V)3

Parameter Symbol Min Max Unit Notes
Input high voltage |V O2Vpp - 0.425 - \ 1
Input low voltage Vi - 0.3 x 02Vpp Vv
Input current N - +50 A 2
(O1/02V\y=0Vor
01/02V\\ =
01/02Vpp)
Output high voltage |Vou 1.35 - \Y, -
(01/02VDD = min,
IOH =-0.5 mA)
Output low voltage |VoL - 0.4 \ -
(01/02Vpp= min,
loL = 0.5 mA)
NOTE:
1. The minimum V,_and maximum V4 values are based on the respective minimum and maximum O2Vy values found in
Table 4.
2. The symbol O2V y represents the input voltage of the supply. It is referenced in Table 4.
3. For recommended operating conditions, see Table 4.
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3.17.2 USB 2.0 AC timing specifications for ULPI mode

This table provides the general timing parameters of the USB 2.0 interface for ULPI
mode.

Table 40. USB general timing parameters (ULPI mode only)'-6

Parameter Symbol’ Min Max Unit Notes
USB clock cycle time tusck 15 - ns 2,45
Input setup to USB clock-all inputs tusivkH 4 - ns 2,4,5
Input hold to USB clock-all inputs tusixkH 1 - ns 2,45
USB clock to output valid-all outputs tuskHov - 7 ns 2,4,5
Output hold from USB clock-all outputs tuskHOX 1 - ns 2,4,5
USB clock slew rate 0.5 - V/ns

NOTE:

1. The symbols for timing specifications follow the pattern of trist wo letters of functional block)(signal)(state) (reference)(state) fOr inputs
and t(First two letters of functional block)(reference)(state)(signal)(state) fOr outputs. For example, tysixkn Symbolizes USB timing (US) for the
input (1) to go invalid (X) with respect to the time the USB clock reference (K) goes high (H). Also, tyskHox Ssymbolizes USB
timing (US) for the USB clock reference (K) to go high (H) with respect to the output (O) going invalid (X) or output hold time.

2. All timings are with reference to the USB clock.
4. Input timings are measured at the pin.

5. For active/float timing measurements, the high impedance or off state is defined to be when the total current delivered
through the component pin is less than or equal to that of the leakage current specification.

6. When switching the data pins from outputs to inputs using the pin, the output timings will be violated on that cycle because
the output buffers are tristated asynchronously. This should not be a problem, because the PHY should not be functionally
looking at these signals on that cycle as per ULPI specifications.

7. For recommended operating conditions, Table 4.

Figure 24 and Figure 25 provide the USB AC test load and signals, respectively.

T T

Figure 24. USB AC test load

01/02Vpp/2
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Input Signals

Output Signals

Figure 25. USB Signals
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Table below provides the USB clock input (USB_CLK_IN) AC timing specifications.

Table 41. USB_CLK_IN AC timing
specifications

Parameter Condition Symbol Min Typ | Max | Unit
Frequency range Steady state fuse_cLk N |59.97 |60 60.03 |[MHz
Clock frequency tolerance |- toLk_ToL -0.05 |0 0.05 |%
Reference clock duty cycle | Measured at rising edge and/or falling edge at /2 tclk puty |40 50 60 %
Total input jitter/time Peak-to-peak value measured with a second-order, |tcik py - - 200 ps
interval error high-pass filter of 500-kHz bandwidth
USB clock slew rate - 0.5 - - V/ns

3.18 USB 3.0 interface

This section describes the DC and AC electrical specifications for the USB 3.0 interface.

3.18.1 USB 3.0 PHY transceiver supply DC voltage

This table provides the DC electrical characteristics for the USB 3.0 interface when
operating at USB_HVpp=3.3 V.

Table 42. USB 3.0 PHY transceiver supply DC voltage (USB_HVpp = 3.3 V)3

Parameter Symbol Min Max Unit Notes

Input high voltage Viy 2.0 — \Y 1

Input low voltage VL — 0.8 \% 1

Output high voltage (USB_HVpp = min, lgy = -2 mA) Vou 2.8 — \ —

Output low voltage (USB_HVpp = min, Io. =2 mA) VoL — 0.3 \Y —

Table continues on the next page...
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Table 42. USB 3.0 PHY transceiver supply DC voltage (USB_HVpp = 3.3 V)3 (continued)

Parameter

| Symbol |

Min

| Max

| Unit

| Notes

Notes:

Table 4.

3. For recommended operating conditions, see Table 4.

2. The symbol USB_HVy, in this case, represents the USB_HV,\ symbol referenced in Table 4.

1. The minimum V| .and maximum V4 values are based on the respective minimum and maximum USB_HV,y values found in

3.18.2 USB 3.0 DC electrical characteristics
This table provides the USB 3.0 transmitter DC electrical characteristics at package pins.

Table 43. USB 3.0 transmitter DC electrical characteristics’

Characteristic Symbol Min Nom Max Unit
Differential output voltage Vix-diff-pp 800 1000 1200 mVpp
Low power differential output voltage Vix-diff-pp-low | 400 — 1200 mVp,
Tx de-emphasis Vix-de-ratic |3 — 4 dB
Differential impedance Z§itrTX 72 100 120 Q
Tx common mode impedance Rrx-nc 18 — 30 Q
Absolute DC common mode voltage between U1 and U0 Ttx.cm-DC- | — — 200 mV
ACTIVEIDLE-
DELTA
DC electrical idle differential output voltage VTX-IDLE- 0 — 10 mV
DIFF-DC
Note:
1. For recommended operating conditions, see Table 4.

This table provides the USB 3.0 receiver DC electrical characteristics at the Rx package

pins.

Table 44. USB 3.0 receiver DC electrical characteristics

Characteristic Symbol Min Nom Max Unit Notes
Differential Rx input impedance RRrx-pIFF-DC | 72 100 120 Q —
Receiver DC common mode impedance RRrx-nc 18 — 30 Q —
DC input CM input impedance for V > 0 during ZRX- 25K — — Q —
reset or power down HIGH-IMP-
DC
LFPS detect threshold VRX-IDLE- | 100 — 300 mV 1
DET-DC-
DIFFpp

Note:
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Table 44. USB 3.0 receiver DC electrical characteristics

Characteristic | Symboll Min | Nom | Max | Unit | Notes

1. Below the minimum is noise. Must wake up above the maximum.

3.18.3 USB 3.0 AC timing specifications

This table provides the USB 3.0 transmitter AC timing specifications at the Tx package
pins.
Table 45. USB 3.0 transmitter AC timing specifications’

Parameter Symbol Min Nom Max Unit Notes

Speed — — 5.0 — Gb/s —

Transmitter eye trx-Eye 0.625 — — ul —

Unit interval ul 199.94 — 200.06 ps 2

AC coupling capacitor AC 75 — 200 nF —
coupling
capacitor

Note:

1. For recommended operating conditions, see Table 4.

2. Ul does not account for SSC-caused variations.

This table provides the USB 3.0 receiver AC timing specifications at Rx package pins.
Table 46. USB 3.0 receiver AC timing specifications’

Parameter Symbol Min Nom Max Unit Notes

Unit interval ul 199.94 — 200.06 ps 2

Notes:

1. For recommended operating conditions, see Table 4.

2. Ul does not account for SSC-caused variations.

3.18.4 USB 3.0 LFPS specifications

This table provides the key LFPS electrical specifications at the transmitter.

Table 47. LFPS electrical specifications at the transmitter

Parameter Symbol Min Typ Max Unit Notes

Period tPeriod 20 — 100 ns —

Table continues on the next page...
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Table 47. LFPS electrical specifications at the transmitter (continued)

Parameter Symbol Min Typ Max Unit Notes
Peak-to-peak differential amplitude VIX-DIFF-PP-LFPS 800 — 1200 mV —
Rise/fall time tRiseFall2080 — — 4 ns 1
Duty cycle Duty cycle 40 — 60 % 1

Note:

1. Measured at compliance TP1. See Figure 26 for details.

This figure shows the Tx normative setup with reference channel as per USB 3.0
specifications.

— O

Measurement Tool : SMP Reference Test Channel T Reference Cable M DUT

oF + ~

Figure 26. Tx normative setup

3.19 High-speed serial interfaces (HSSI)

The chip features a Serializer/Deserializer (SerDes) interface to be used for high-speed
serial interconnect applications. The SerDes interface can be used for PCI Express,
SGMII and Serial ATA (SATA) data transfers.

This section describes the common portion of SerDes DC electrical specifications: the
DC requirement for SerDes reference clocks. The SerDes data lane's transmitter (Tx) and
receiver (Rx) reference circuits are also described.

3.19.1 Signal terms definition

The SerDes utilizes differential signaling to transfer data across the serial link. This
section defines terms used in the description and specification of differential signals.

The figure shows how the signals are defined. For illustration purposes only, one SerDes
lane is used in the description. Figure 27 shows the waveform for either a transmitter
output (SD_TXn_P and SD_TXn_N) or a receiver input (SD_RX#n_P and SD_RXn_N).
Each signal swings between A volts and B volts where A > B.
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SD_TXn_P or

SD_RXn_P
AVolts _ _ _ _

SD_TXn_N or

SD_RXn_N
BVolts _ _ _ _

Differential swing, Vip orVop =A - B
Differential peak voltage, Vpirr, = |A - Bl
Differential peak-to-peak voltage, Voirrpp =2 X Voirrp (N0t shown)

Figure 27. Differential voltage definitions for transmitter or receiver

Using this waveform, the definitions are as shown in the following list. To simplify the
illustration, the definitions assume that the SerDes transmitter and receiver operate in a
fully symmetrical differential signaling environment:

Single-Ended Swing
The transmitter output signals and the receiver input signals SD_TXn_P, SD_TXn_N,
SD_RXn_P and SD_RXn_N each have a peak-to-peak swing of A - B volts. This is
also referred as each signal wire's single-ended swing.

Differential Output Voltage,Vyp(or Differential Output Swing):
The differential output voltage (or swing) of the transmitter,V gp, 1s defined as the
difference of the two complimentary output voltages: Vsp 1x,_P - Vsp Tx, n- The
Vop value can be either positive or negative.

Differential Input Voltage, V  (or Differential Input Swing):
The differential input voltage (or swing) of the receiver, Vp, is defined as the
difference of the two complimentary input voltages: Vsp rx, p - Vsp rxn N- The Vip
value can be either positive or negative.

Differential Peak Voltage,Vprry
The peak value of the differential transmitter output signal or the differential receiver
input signal is defined as the differential peak voltage, V pirrp = |A - Bl volts.

Differential Peak-to-Peak, V piprp.p
Since the differential output signal of the transmitter and the differential input signal of
the receiver each range from A - B to -(A - B) volts, the peak-to-peak value of the
differential transmitter output signal or the differential receiver input signal is defined
as differential peak-to-peak voltage, V pigpp-p = 2 X Vpippp = 2 X I(A - B)l volts, which
is twice the differential swing in amplitude, or twice of the differential peak. For
example, the output differential peak-peak voltage can also be calculated as Vrx_pirgp-
p= 2 X lVODl'

Differential Waveform
The differential waveform is constructed by subtracting the inverting signal
(SD_TXn_P, for example) from the non-inverting signal (SD_TXn_N, for example)
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within a differential pair. There is only one signal trace curve in a differential
waveform. The voltage represented in the differential waveform is not referenced to
ground. Refer to Figure 32 as an example for differential waveform.

Common Mode Voltage, V.,
The common mode voltage is equal to half of the sum of the voltages between each
conductor of a balanced interchange circuit and ground. In this example, for SerDes
output, V ¢y out = (Vsp_ Txn P + Vsp Txn N) ~ 2 = (A + B) + 2, which is the arithmetic
mean of the two complimentary output voltages within a differential pair. In a system,
the common mode voltage may often differ from one component's output to the other's
input. It may be different between the receiver input and driver output circuits within
the same component. It is also referred to as the DC offset on some occasions.

To illustrate these definitions using real values, consider the example of a current mode
logic (CML) transmitter that has a common mode voltage of 2.25 V and outputs, TD and
TD_B. If these ouputs have a swing from 2.0 V to 2.5 V, the peak-to-peak voltage swing
of each signal (TD or TD_B) is 500 mV p-p, which is referred to as the single-ended
swing for each signal. Because the differential signaling environment is fully symmetrical
in this example, the transmitter output's differential swing (Vop) has the same amplitude
as each signal's single-ended swing. The differential output signal ranges between 500
mV and -500 mV. In other words, Vgp is 500 mV in one phase and -500 mV in the other
phase. The peak differential voltage (Vpiggp) is 500 mV. The peak-to-peak differential
voltage (Vpirpp-p) is 1000 mV,, .

3.19.2 SerDes reference clocks

The SerDes reference clock inputs are applied to an internal phase-locked loop (PLL)
whose output creates the clock used by the corresponding SerDes lanes. The SerDes
reference clocks inputs are SD1_REF_CLKI1_P and SD1_REF_CLKI1_N.

SerDes may be used for various combinations of the following IP block based on the
RCW configuration field SRDS_PRTCLn:

« SGMII (1.25 Gbaud or 3.125 Gbaud)
* PCle (2.5 GT/s, 5 GT/s)
e SATA (1.5 Gbps, 3.0 Gbps, and 6.0 Gbps)

The following sections describe the SerDes reference clock requirements and provide
application information.
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3.19.2.1 SerDes spread-spectrum clock source recommendations

SDn_REF_CLK#n_P and SDn_REF_CLK#n_N are designed to work with spread-spectrum
clocking for the PCI Express protocol only with the spreading specification defined in
Table 48. When using spread-spectrum clocking for PCI Express, both ends of the link
partners should use the same reference clock. For best results, a source without
significant unintended modulation must be used.

The SerDes transmitter does not support spread-spectrum clocking for the SATA
protocol. The SerDes receiver does support spread-spectrum clocking on receive, which
means the SerDes receiver can receive data correctly from a SATA serial link partner
using spread-spectrum clocking.

Spread-spectrum clocking cannot be used if the same SerDes reference clock is shared
with other non-spread-spectrum-supported protocols. For example, if spread-spectrum
clocking is desired on a SerDes reference clock for the PCI Express protocol and the
same reference clock is used for any other protocol, such as SATA or SGMII because of
the SerDes lane usage mapping option, spread-spectrum clocking cannot be used at all.

This table provides the source recommendations for SerDes spread-spectrum clocking.

Table 48. SerDes spread-spectrum clock source recommendations !

Parameter Min Max Unit Notes

Frequency modulation 30 33 kHz —

Frequency spread +0 -0.5 % 2

Notes:

1. At recommended operating conditions. See Table 4.

2. Only down-spreading is allowed.

3.19.2.2 SerDes reference clock receiver characteristics

The figure shows a receiver reference diagram of the SerDes reference clocks.
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50 Q

SD1_REF_CLKn_P =<

Input
amp

SD1_REF CLKn N X< ‘ {

50 O

Figure 28. Receiver of SerDes reference clock

The characteristics of the clock signals are as follows:

* The SerDes receiver's core power supply voltage requirements (SVpp) are as
specified in Table 4.
» The SerDes reference clock receiver reference circuit structure is as follows:

e The SDn_REF_CLK_P and SDn_REF_CLK_N are internally AC-coupled
differential inputs as shown in Figure 28. Each differential clock input
(SDn_REF_CLK_P or SDn_REF_CLK_N) has on-chip 50-() termination to
SD_GNDI followed by on-chip AC-coupling.

* The external reference clock driver must be able to drive this termination.

» The SerDes reference clock input can be either differential or single-ended.
Refer to the differential mode and single-ended mode descriptions below for
detailed requirements.

e The maximum average current requirement also determines the common mode
voltage range.

* When the SerDes reference clock differential inputs are DC coupled externally
with the clock driver chip, the maximum average current allowed for each input
pin is 8 mA. In this case, the exact common mode input voltage is not critical as
long as it is within the range allowed by the maximum average current of 8 mA
because the input is AC-coupled on-chip.

 This current limitation sets the maximum common mode input voltage to be less
than 0.4 V (0.4 V + 50 = 8 mA) while the minimum common mode input level is
0.1 V above SD_GND. For example, a clock with a 50/50 duty cycle can be
produced by a clock driver with output driven by its current source from 0 mA to
16 mA (0-0.8 V), such that each phase of the differential input has a single-
ended swing from 0 V to 800 mV with the common mode voltage at 400 mV.

e If the device driving the SDn_REF_CLK_P and SDrn_REF_CLK_N inputs
cannot drive 50 Q) to SD_GND DC or the drive strength of the clock driver chip
exceeds the maximum input current limitations, it must be AC-coupled off-chip.

* The input amplitude requirement is described in detail in the following sections.
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3.19.2.3 DC level requirement for SerDes reference clocks

The DC level requirement for the SerDes reference clock inputs is different depending on
the signaling mode used to connect the clock driver chip and SerDes reference clock
inputs, as described below:

* Differential mode

* The input amplitude of the differential clock must be between 400 mV and 1600
mV differential peak-peak (or between 200 mV and 800 mV differential peak).
In other words, each signal wire of the differential pair must have a single-ended
swing of less than 800 mV and greater than 200 mV. This requirement is the
same for both external DC-coupled or AC-coupled connection.

* For an external DC-coupled connection, as described in SerDes reference clock
receiver characteristics," the maximum average current requirements sets the
requirement for average voltage (common mode voltage) as between 100 mV
and 400 mV. The figure shows the SerDes reference clock input requirement for
DC-coupled connection scheme.

200 mV < Input amplitude or differential peak < 800 mV

SD1_REF_CLKn_P / Vmax < 800mV

100 mV < Vem < 400 mV

SD1_REF_CLKn_N Vmin >0V
Figure 29. Differential reference clock input DC requirements (external DC-coupled)
* For an external AC-coupled connection, there is no common mode voltage
requirement for the clock driver. Because the external AC-coupling capacitor
blocks the DC level, the clock driver and the SerDes reference clock receiver

operate in different command mode voltages. The SerDes reference clock
receiver in this connection scheme has its common mode voltage set to
SD_GND. Each signal wire of the differential inputs is allowed to swing below
and above the command mode voltage SD_GND.

* The figure shows the SerDes reference clock input requirement for AC-coupled
connection scheme.
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200 mV < Input amplitude or differential peak < 800 mV

SD1_REF_CLKn_P / Vmax < Vem + 400 mV

SD1_REF_CLKn_N Vmin > Vem - 400 mV

Figure 30. Differential reference clock input DC requirements (external AC-coupled)
* Single-ended mode

» The reference clock can also be single-ended. The SDn_REF_CLK_P input
amplitude (single-ended swing) must be between 400 mV and 800 mV peak-
peak (from Vyn to Vyax) with SDn_REF_CLK_N either left unconnected or
tied to ground.

* To meet the input amplitude requirement, the reference clock inputs may need to
be DC- or AC-coupled externally. For the best noise performance, the reference
of the clock could be DC- or AC-coupled into the unused phase
(SDn_REF_CLK_N) through the same source impedance as the clock input
(SDn_REF_CLK_P) in use.

* The SDn_REF_CLK_P input average voltage must be between 200 and 400 mV.
The figure shows the SerDes reference clock input requirement for single-ended
signaling mode.

400 mV gSD1_REF_CLKr]1 input amplitude < 800 mV

A
SD1_REF_CLKn_\ J

Figure 31. Single-ended reference clock input DC requirements

oV

SD1_REF_CLKn_N

3.19.2.4 AC requirements for SerDes reference clocks

This table provides the AC requirements for the SerDes reference clocks for protocols
running at data rates up to 6 Gbit/s.

This includes PCI Express (2.5 GT/s and 5 GT/s), SGMII (1.25 Gbaud and 3.125 Gbaud),
and SATA (1.5 Gbps, 3.0 Gbps, and 6.0 Gbps). The SerDes reference clocks need to be
verified by the customer's application design.
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Table 49. SD1_REF_CLK_P and SD1_REF_CLK_N input clock requirements (SVpp =0.9 V) ?

Parameter Symbol Min Typ Max Unit Notes
SDn_REF_CLKn_P/SDn_REF_CLKn_N frequency |tcik Rer — 100/125 — MHz 2
range
SDn_REF_CLKn_P/SDn_REF_CLKn_N clock toLk_ToL -300 — 300 ppm 3
frequency tolerance
SDn_REF_CLKn_P/SDn_REF_CLKn_N clock toLk ToL -100 — 100 ppm 4
frequency tolerance
SDn_REF_CLKn_P/SDn_REF_CLKn_N reference |tcLk_puty 40 50 60 % 5
clock duty cycle
SDn_REF_CLKn_P/SDn_REF_CLKn_N max tcLk Dy — — 42 ps —
deterministic peak-to-peak jitter at 10 BER
SDn_REF_CLKn_P/SDn_REF_CLKn_N total toLk TJ — — 86 ps 6

reference clock jitter at 10 BER (peak-to-peak jitter
at refClk input)

SDn_REF_CLKn_P/SDn_REF_CLKn_N 10 kHz to tF{EFCLK-LF-RMS —_— —_— 3 ps 7
1.5 MHz RMS jitter RMS
SDn_REF_CLKn_P/SDn_REF_CLKn_N > 1.5 MHz tREFCLK-HF-RMS — — 3.1 ps 7
to Nyquist RMS jitter RMS
SDn_REF_CLKn_P/SDn_REF_CLKn_N rising/ tokrriAcikrr  |0.6 — 4 V/ns 9
falling edge rate

Differential input high voltage Viy 150 — — mV 5
Differential input low voltage Vi — — -150 mV 5
Rising edge rate (SDn_REF_CLKn_P) to falling Rise-Fall — — 20 % 10, 11
edge rate (SDn_REF_CLKn_N) matching Matching

Notes:

1. For recommended operating conditions, see Table 4.

. Caution: Only 100 and 125 have been tested. In-between values do not work correctly with the rest of the system.
. For PCI Express (2.5 GT/s and 5 GT/s).

. For SGMII and 2.5G SGMII.

. Measurement taken from differential waveform.

. Limits from PCI Express CEM Rev 2.0.

. For PCI Express 5 GT/s, per PCI Express base specification Rev 3.0.

N o o0 WO

9. Measured from -150 mV to +150 mV on the differential waveform (derived from SDn_REF_CLKn_P minus
SDn_REF_CLKn_N). The signal must be monotonic through the measurement region for rise and fall time. The 300 mV
measurement window is centered on the differential zero crossing. See Figure 32.

10. Measurement taken from single-ended waveform.

11. Matching applies to rising edge for SDn_REF_CLKn_P and falling edge rate for SDn_REF_CLKn_N. It is measured using
a +75 mV window centered on the median cross point where SDn_REF_CLKn_P rising meets SDn_REF_CLKn_N falling.
The median cross point is used to calculate the voltage thresholds that the oscilloscope uses for the edge rate calculations.
The rise edge rate of SDn_REF_CLKn_P must be compared to the fall edge rate of SDn_REF_CLKn_N, the maximum
allowed difference should not exceed 20% of the slowest edge rate. See Figure 33.
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SD1_REF_CLKn_P -
SD1_REF_CLKn_N

Figure 32. Differential measurement points for rise and fall time

SD1_REF_CLKn_N SD1_REF_CLKn_N

TFALL TRISE,

Vcross Mepian +75 mV
VcrossmeDiaN — — — — — _SNM{(— — _ _ _ _ VcRross MEDIAN

Vcross MEpian =75 mV

SD1_REF_CLKn_| SD1_REF_CLKn_|

Figure 33. Single-ended measurement points for rise and fall time matching

3.19.3 SerDes transmitter and receiver reference circuits

The figure shows the reference circuits for the SerDes data lane's transmitter and
receiver.

SDn_TXn_P SDn_RXn_P
=Y =Y
50 Q
Transmitter 100 Q Receiver
+ >J =Y
SDn_TXn_N SDn_RXn_N éso Q

Figure 34. SerDes transmitter and receiver reference circuits

The DC and AC specification of SerDes data lanes are defined in each interface protocol
section below based on the application usage :
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e PCI Express
e Serial ATA (SATA) interface
e SGMII interface

Note that external AC-coupling capacitor is required for the above serial transmission
protocols per the protocol's standard requirements.

3.19.4 PCI Express

This section describes the clocking dependencies, as well as the DC and AC electrical
specifications for the PCI Express bus.

3.19.4.1 Clocking dependencies

The ports on the two ends of a link must transmit data at a rate that is within 600 parts per
million (ppm) of each other at all times. This is specified to allow bit rate clock sources
with a £300 ppm tolerance.

3.19.4.2 PCI Express DC physical layer specifications

This section contains the DC specifications for the physical layer of PCI Express on this
chip.

3.19.4.2.1 PCI Express DC physical layer transmitter specifications

This section discusses the PCI Express DC physical layer transmitter specifications for
2.5 GT/s and 5 GT/s.

This table defines the PCI Express 2.0 (2.5 GT/s) DC specifications for the differential
output at all transmitters. The parameters are specified at the component pins.

Table 50. PCI Express 2.0 (2.5 GT/s) differential transmitter output DC specifications (X1Vpp
=1.35 V)]

Parameter Symbol Min | Typical| Max | Units Notes

Differential peak-to-peak VTX—DlFFp—p 800 1000 1200 [mV VTX—DIFFp—p =2X | VTX—D+ - VTX—D- |
output voltage

De-emphasized differential | V1x.pe-raTiO |3.0 3.5 4.0 dB Ratio of the Vrx.pirFp-p Of the second and

output voltage (ratio) following bits after a transition divided by the V1x.
DIFFp-p Of the first bit after a transition.

DC differential transmitter |Ztx.pirroc |80 100 120 Q Transmitter DC differential mode low Impedance

impedance

Transmitter DC impedance |Z1x.pc 40 50 60 Q Required transmitter D+ as well as D- DC

Impedance during all states

Table continues on the next page...
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Table 50. PCI Express 2.0 (2.5 GT/s) differential transmitter output DC specifications (X1Vpp
=1.35 V) (continued)

Parameter | Symbol | Min |Typica|| Max | Unitsl Notes

Notes:

1. For recommended operating conditions, see Table 4.

This table defines the PCI Express 2.0 (5 GT/s) DC specifications for the differential
output at all transmitters. The parameters are specified at the component pins.

Table 51. PCI Express 2.0 (5 GT/s) differential transmitter output DC specifications (X1Vpp =

1.35 V)!
Parameter Symbol Min | Typical| Max | Units Notes

Differential peak-to-peak VTX-DIFFp-p 800 1000 1200 [mV VTX-DlFFp-p =2X | VTX-D+ - VTX-D- |

output voltage

Low power differential VTX-DlFFp-p?lOW 400 500 1200 mV VTX-DlFFp-p =2X | VTX-D+ - VTX-D- |

peak-to-peak output

voltage

De-emphasized differential | V1x.pe-raTIO-3.508 | 3-0 3.5 4.0 dB Ratio of the Vrx.pirFp-p Of the second and

output voltage (ratio) following bits after a transition divided by the
Vx-piFFp-p Of the first bit after a transition.

De-emphasized differential | V1x.pe-rATIO-6.008 | 5-5 6.0 6.5 dB Ratio of the Vrx.pirrp-p Of the second and

output voltage (ratio) following bits after a transition divided by the
Vx-piFFp-p Of the first bit after a transition.

DC differential transmitter |Ztx.piFr-nc 80 100 120 Q Transmitter DC differential mode low

impedance impedance

Transmitter DC Z1x-DC 40 50 60 Q Required transmitter D+ as well as D- DC

Impedance impedance during all states

Notes:

1. For recommended operating conditions, see Table 4.

3.19.4.2.2 PCI Express DC physical layer receiver specifications

This section discusses the PCI Express DC physical layer receiver specifications for 2.5
GT/s and 5 GT/s.

This table defines the DC specifications for the PCI Express 2.0 (2.5 GT/s) differential
input at all receivers. The parameters are specified at the component pins.

Table 52. PCI Express 2.0 (2.5 GT/s) differential receiver input DC specifications (S1Vpp =

0.9 V)

Parameter Symbol Min | Typ | Max| Units Notes
Differential input peak-to-peak VRX-DIFFp-p 120 |1000 [1200 |mV VRx-DIFFp-p = 2 X IVRx-D+ - VRx-D-| See
voltage Note 1.

Table continues on the next page...
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Table 52. PCI Express 2.0 (2.5 GT/s) differential receiver input DC specifications (S1Vpp =

0.9 V)* (continued)
Parameter Symbol Min | Typ | Max| Units Notes

DC differential input impedance ZRX-DIFF-DC 80 100 120 |Q Receiver DC differential mode
impedance. See Note 2

DC input impedance Zrx-.nC 40 50 60 Q Required receiver D+ as well as D- DC
Impedance (50 + 20% tolerance). See
Notes 1 and 2.

Powered down DC input impedance | Zgx.HigH-Imp-Dc |50 - - kQ Required receiver D+ as well as D- DC
Impedance when the receiver
terminations do not have power. See
Note 3.

Electrical idle detect threshold VRX-IDLE-DET- 65 - 175 |mV VRX-IDLE-DET-DIFFp-p =2X lVRX-D+ -VR)(_

DIFFp-p D-I
Measured at the package pins of the
receiver

Notes:
1. Measured at the package pins with a test load of 50Q to GND on each pin.

2. Impedance during all LTSSM states. When transitioning from a fundamental reset to detect (the initial state of the LTSSM)
there is a 5 ms transition time before receiver termination values must be met on all unconfigured lanes of a port.

3. The receiver DC common mode impedance that exists when no power is present or fundamental reset is asserted. This
helps ensure that the receiver detect circuit does not falsely assume a receiver is powered on when it is not. This term must
be measured at 300 mV above the receiver ground.

4. For recommended operating conditions, see Table 4.

This table defines the DC specifications for the PCI Express 2.0 (5 GT/s) differential
input at all receivers. The parameters are specified at the component pins.

Table 53. PCI Express 2.0 (5 GT/s) differential receiver input DC specifications (S1Vpp = 0.9

V)4
Parameter Symbol Min Typ | Max | Units Notes

Differential input peak-to-peak voltage |Vgrx.piFFp-p 120 |1000 1200 |mV VRx-DIFFp-p = 2 X I[VRx-D+ - VRx-D|
See Note 1.

DC differential input impedance ZRX-DIFE-DC 80 100 120 |Q Receiver DC differential mode
impedance. See Note 2

DC input impedance ZRx-DC 40 50 60 Q Required receiver D+ as well as D-
DC Impedance (50 +20%
tolerance). See Notes 1 and 2.

Powered down DC input impedance | Zgx.HigH-mP-DC |50 - - kQ Required receiver D+ as well as D-
DC Impedance when the receiver
terminations do not have power.
See Note 3.

Electrical idle detect threshold VRX-IDLE-DET- 65 - 175 mV VRX-IDLE-DET-DIFFp-p =2X |VHX-D+ -

DIFFp-p VRx-p-l

Measured at the package pins of
the receiver

Table continues on the next page...
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Table 53. PCI Express 2.0 (5 GT/s) differential receiver input DC specifications (S1Vpp = 0.9
V)? (continued)

Parameter | Symbol | Min | Typ | Maxl Unitsl Notes

Notes:
1. Measured at the package pins with a test load of 50 Q to GND on each pin.

2. Impedance during all LTSSM states. When transitioning from a fundamental reset to detect (the initial state of the LTSSM)
there is a 5 ms transition time before receiver termination values must be met on all unconfigured lanes of a port.

3. The receiver DC common mode impedance that exists when no power is present or fundamental reset is asserted. This
helps ensure that the receiver detect circuit does not falsely assume a receiver is powered on when it is not. This term must
be measured at 300 mV above the receiver ground.

4. For recommended operating conditions, see Table 4.

3.19.4.3 PCI Express AC physical layer specifications

This section describes the AC specifications for the physical layer of PCI Express on this
device.

3.19.4.3.1 PCI Express AC physical layer transmitter specifications

This section discusses the PCI Express AC physical layer transmitter specifications for
2.5 GT/s and 5 GT/s.

This table defines the PCI Express 2.0 (2.5 GT/s) AC specifications for the differential
output at all transmitters. The parameters are specified at the component pins. The AC
timing specifications do not include RefCIk jitter.

Table 54. PCI Express 2.0 (2.5 GT/s) differential transmitter output AC specifications*

Parameter Symbol Min | Typ | Max | Units Notes
Unit interval Ul 399.88 400 [400.12 (ps Each Ul is 400 ps + 300 ppm. Ul does not
account for spread-spectrum clock dictated
variations.
Minimum transmitter eye Trx-EYE 0.75 - - ul The maximum transmitter jitter can be
width derived as Trx.max-Jditter = 1 - TTx-eyE=

0.25 Ul. Does not include spread-spectrum
or RefCLK jitter. Includes device random

jitter at 10712,

See Notes 1 and 2.
Maximum time between the |Ttx.eye-MEDIAN- |- - 0.125 |UI Jitter is defined as the measurement
jitter median and maximum |0 MAX-JITTER variation of the crossing points (Vrx.pirrp-p =
deviation from the median 0 V) in relation to a recovered transmitter

Ul. A recovered transmitter Ul is calculated
over 3500 consecutive unit intervals of
sample data. Jitter is measured using all

Table continues on the next page...
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Table 54. PCI Express 2.0 (2.5 GT/s) differential transmitter output AC specifications*
(continued)

Parameter Symbol Min | Typ | Max | Units Notes

edges of the 250 consecutive Ul in the
center of the 3500 Ul used for calculating
the transmitter Ul. See Notes 1 and 2.

AC coupling capacitor Crx 75 - 200 nF All transmitters must be AC coupled. The
AC coupling is required either within the
media or within the transmitting component
itself. See Note 3.

Notes:

1. Specified at the measurement point into a timing and voltage test load as shown in Test and measurement load and
measured over any 250 consecutive transmitter Uls.

2. A Tyx.eye = 0.75 Ul provides for a total sum of deterministic and random jitter budget of T1x.girteER-MAX = 0.25 Ul for the
transmitter collected over any 250 consecutive transmitter Uls. The Ttx.eve-MEDIAN-to-MAX-JITTER Median is less than half of the
total transmitter jitter budget collected over any 250 consecutive transmitter Uls. It must be noted that the median is not the
same as the mean. The jitter median describes the point in time where the number of jitter points on either side is
approximately equal as opposed to the averaged time value.

3. The chip's SerDes transmitter does not have Ctx built-in. An external AC coupling capacitor is required.

4. For recommended operating conditions, see Table 4.

This table defines the PCI Express 2.0 (5 GT/s) AC specifications for the differential
output at all transmitters. The parameters are specified at the component pins. The AC
timing specifications do not include RefCIk jitter.

Table 55. PCI Express 2.0 (5 GT/s) differential transmitter output AC specifications?

Parameter Symbol Min | Typ | Max | Units Notes

Unit Interval ul 199.94|200.00(200.06 | ps Each Ul is 200 ps + 300 ppm. Ul does not
account for spread-spectrum clock dictated
variations.

Minimum transmitter eye width | Ttx.geye 0.75 |- - ul The maximum transmitter jitter can be
derived as: Trx-max-JirTer = 1 - Tx-EYE=
0.25 Ul.
See Note 1.

Transmitter deterministic jitter | Ttx.HrF-pJ-DD - - 0.15 |UI -

> 1.5 MHz

Transmitter RMS jitter < 1.5 TTX-LF-RMS - 3.0 - ps Reference input clock RMS jitter (< 1.5

MHz MHz) at pin < 1 ps

AC coupling capacitor Crx 75 - 200 nF All transmitters must be AC coupled. The
AC coupling is required either within the
media or within the transmitting component
itself. See Note 2.

Notes:

1. Specified at the measurement point into a timing and voltage test load as shown in Test and measurement load and
measured over any 250 consecutive transmitter Uls.

2. The chip's SerDes transmitter does not have Ctx built-in. An external AC coupling capacitor is required.

3. For recommended operating conditions, see Table 4.
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3.19.4.3.2 PCI Express AC physical layer receiver specifications

This section discusses the PCI Express AC physical layer receiver specifications for 2.5
GT/s and 5 GT/s.

This table defines the AC specifications for the PCI Express 2.0 (2.5 GT/s) differential
input at all receivers. The parameters are specified at the component pins. The AC timing
specifications do not include RefCIk jitter.

Table 56. PCI Express 2.0 (2.5 GT/s) differential receiver input AC specifications?

Parameter Symbol Min Typ Max | Units Notes

Unit Interval ul 399.88 (400.00 (400.12 |ps Each Ul is 400 ps + 300 ppm. Ul does not
account for spread-spectrum clock
dictated variations.

Minimum receiver eye width | Trx.eve 0.4 - - ul The maximum interconnect media and
transmitter jitter that can be tolerated by
the receiver can be derived as Try.max-
Jter =1 - Trx-eve= 0.6 Ul.

See Notes 1 and 2.

Maximum time between the | Trx.evye-MeDIAN- |- - 0.3 ul Jitter is defined as the measurement
jitter median and maximum |- mMAX-JITTER variation of the crossing points (Vrx-pirrp-p
deviation from the median. =0V) in relation to a recovered

transmitter Ul. A recovered transmitter Ul
is calculated over 3500 consecutive unit
intervals of sample data. Jitter is
measured using all edges of the 250
consecutive Ul in the center of the 3500
Ul used for calculating the transmitter UL.
See Notes 1, 2 and 3.

Notes:

1. Specified at the measurement point and measured over any 250 consecutive Uls. The test load in Test and measurement
load must be used as the receiver device when taking measurements. If the clocks to the receiver and transmitter are not
derived from the same reference clock, the transmitter Ul recovered from 3500 consecutive Ul must be used as a reference
for the eye diagram.

2. A Trx.eve = 0.40 Ul provides for a total sum of 0.60 Ul deterministic and random jitter budget for the transmitter and
interconnect collected any 250 consecutive Uls. The TRX-EYE-MEDIAN-to-MAX-JITTER specification ensures a jitter
distribution in which the median and the maximum deviation from the median is less than half of the total. Ul jitter budget
collected over any 250 consecutive transmitter Uls. It must be noted that the median is not the same as the mean. The jitter
median describes the point in time where the number of jitter points on either side is approximately equal as opposed to the
averaged time value. If the clocks to the receiver and transmitter are not derived from the same reference clock, the
transmitter Ul recovered from 3500 consecutive Ul must be used as the reference for the eye diagram.

3. It is recommended that the recovered transmitter Ul is calculated using all edges in the 3500 consecutive Ul interval with a
fit algorithm using a minimization merit function. Least squares and median deviation fits have worked well with experimental
and simulated data.

4. For recommended operating conditions, see Table 4.
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This table defines the AC specifications for the PCI Express 2.0 (5 GT/s) differential
input at all receivers. The parameters are specified at the component pins. The AC timing
specifications do not include RefCIk jitter.

Table 57. PCI Express 2.0 (5 GT/s) differential receiver input AC specifications?

Parameter Symbol Min Typ Max | Units Notes
Unit Interval ul 199.94 [200.00 |200.06 |ps Each Ul is 200 ps + 300 ppm. Ul does
not account for spread-spectrum clock
dictated variations.
Max receiver inherent timing | Trx-Ty-cc - - 0.4 ul The maximum inherent total timing error
error for common RefClk receiver architecture
Max receiver inherent TRx-DJ-DD-CC - - 0.30 ul The maximum inherent deterministic
deterministic timing error timing error for common RefClk receiver
architecture
Note:
1. For recommended operating conditions, see Table 4.
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Figure 35. Swept sinusoidal jitter mask

3.19.4.4 Test and measurement load

The AC timing and voltage parameters must be verified at the measurement point. The
package pins of the device must be connected to the test/measurement load within 0.2
inches of that load, as shown in the following figure.
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NOTE

The allowance of the measurement point to be within 0.2 inches

of the package pins is meant to acknowledge that package/

board routing may benefit from D+ and D- not being exactly

matched in length at the package pin boundary. If the vendor

does not explicitly state where the measurement point is

located, the measurement point is assumed to be the D+ and D-

package pins.

D + package pin

Transmitter
silicon
+ package

I
I

I
I

I
I

|
I

I
I

I
I
l \
f A |
I C=Crx |

I
I
‘ I
D - package pin | |

I
I

I
I

I
I

I
I

R=500Q R=500Q

Figure 36. Test and measurement load

3.19.5 TX_CLK

The TX_CLK is AC-coupled 100 MHz differential clock output from the SerDes
interface. TX_CLK uses Tx pair of SerDes lane. The Rx pair of the lane remains unused
when this option is selected through RCW[SRDS_PRTCL]. For guidelines on
termination of the RX pair, see the application note titled QorlQ LS1012A Design
Checklist (AN5192).

3.19.5.1 TX_CLK DC specifications

This table shows the DC specifications for TX_CLK
Table 58. TX_CLK DC specifications (X1Vpp = 1.35 V)'

Parameter Symbol Min | Typical| Max | Units Notes
Differential peak-to-peak VTX-DIFFp-p 800 1000 1200 [mV VTX-DIFFp-p =2X | VTX-D+ - VTX-D- |
output voltage
DC differential transmitter | Ztx.pirr-nc 80 100 120 Q Transmitter DC differential mode low
impedance impedance

Table continues on the next page...

QorlQ LS1012A Data Sheet, Rev. 2, 01/2019
82 NXP Semiconductors




Electrical characteristics

Table 58. TX_CLK DC specifications (X1Vpp = 1.35 V)! (continued)

Parameter Symbol Min | Typical| Max | Units Notes

Transmitter DC impedance |Z1x.pc 40 50 60 Q Required transmitter D+ as well as D- DC
impedance during all states

Notes:

1. For recommended operating conditions, see Table 4.

3.19.5.2 TX_CLK AC specifications

This table lists the AC specifications for the TX_CLK output.
Table 59. TX_CLK AC specifications (X1Vpp = 1.35 V)'

Parameter Symbol Min Typ Max Unit Notes
Clock frequency foLk 99.97 (100 100.03 |MHz 2
Clock duty cycle tcLk_puty 40 50 60 %
Max deterministic peak-to-peak jitter at 10¢ BER toLk_py — — 42 ps 2
Total clock jitter at 106 BER (peak-to-peak jitter) toLk Ty — — 86 ps 2
10 kHz to 1.5 MHz RMS jitter teLk-LF-RMS — — 3 ps 2
1.5 MHz to Nyquist RMS jitter toLK-HE-RMS — — 3.1 ps 2
AC coupling capacitor Crx 75 — 200 nF
Notes:
1. For recommended operating conditions, see Table 4.
2. Limits from PCI Express CEM Rev 2.0.
3. PCle compatible driver has been used to generate the pattern for TX_CLK output.

3.19.6 Serial ATA (SATA) interface
This section describes the DC and AC electrical specifications for the SATA interface.

3.19.6.1 SATA DC electrical characteristics

This section describes the DC electrical characteristics for SATA.

3.19.6.1.1 SATA DC transmitter output characteristics

This table provides the differential transmitter output DC characteristics for the SATA
interface at Genli/1m or 1.5 Gbits/s transmission.
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Table 60. Gen1i/1m 1.5 G transmitter DC specifications (X1Vpp = 1.35 V)3

Parameter Symbol Min Typ Max Units Notes
Tx differential output voltage VSATA_TXDIFF 400 500 600 mVpp |1
Tx differential pair impedance ZSATA_TXDIFFIM 85 100 115 Q 2
Notes:

1. Terminated by 50 Q load.
2. DC impedance.

3. For recommended operating conditions, see Table 4.

This table provides the differential transmitter output DC characteristics for the SATA
interface at Gen2i/2m or 3.0 Gbits/s transmission.

Table 61. Gen 2i/2m 3 G transmitter DC specifications (X1Vpp = 1.35 V)?

Parameter Symbol Min Typ Max Units Notes
Transmitter differential output voltage VSATA_TXDIFF 400 — 700 mV p-p 1
Transmitter differential pair impedance ZsaTA_TXDIFFIM |85 100 115 Q —
Notes:

1. Terminated by 50 Q load.

2. For recommended operating conditions, see Table 4.

This table provides the differential transmitter output DC characteristics for the SATA
interface at Gen 31 transmission.

Table 62. Gen 3i transmitter DC specifications (S1Vpp = 0.9 V)?

Parameter Symbol Min Typ Max Units Notes
Transmitter differential output voltage VSATA_TXDIFF 240 — 900 mV p-p 1
Transmitter differential pair impedance ZsaTA_TXDIFFIM |85 100 115 Q —
Notes:

1. Terminated by 50 Q load.

2. For recommended operating conditions, see Table 4.

3.19.6.1.2 SATA DC receiver input characteristics

This table provides the Genli/1m or 1.5 Gbits/s differential receiver input DC
characteristics for the SATA interface.
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Table 63. Gen1i/1m 1.5 G receiver input DC specifications (S1Vpp = 0.9 V)3

Parameter Symbol Min Typical Max Units Notes
Differential input voltage VSATA_RXDIFF 240 500 600 mVp-p |1
Differential receiver input impedance |Zgata_RxSeM 85 100 115 Q 2
OOB signal detection threshold VsaTA_00B 50 120 240 mVp-p |—

Notes:
1. Voltage relative to common of either signal comprising a differential pair.

2. DC impedance.

3. For recommended operating conditions, see Table 4.

This table provides the Gen2i/2m or 3 Gbits/s differential receiver input DC
characteristics for the SATA interface.

Table 64. Gen2i/2m 3 G receiver input DC specifications (S1Vpp = 0.9 V)3

Parameter Symbol Min Typical Max Units Notes
Differential input voltage VSATA_RXDIFF 240 — 750 mV p-p 1
Differential receiver input impedance ZSATA_RXSEIM 85 100 115 Q 2
OOB signal detection threshold VsaTA_00B 75 120 240 mV p-p —

Notes:

1. Voltage relative to common of either signal comprising a differential pair.

2. DC impedance.

3. For recommended operating conditions, see Table 4.

This table provides the Gen 31 differential receiver input DC characteristics for the SATA
interface.

Table 65. Gen 3i receiver input DC specifications (S1Vpp = 0.9 V)3

Parameter Symbol Min Typical Max Units Notes
Differential input voltage VSATA_RXDIFF 240 — 1000 mVp-p |1
Differential receiver input impedance |Zgata Rxseim 85 100 115 Q 2
OOB signal detection threshold VsaTA_00B 75 120 200 mVpp |—

Notes:
1. Voltage relative to common of either signal comprising a differential pair.
2. DC impedance.

3. For recommended operating conditions, see Table 4.

3.19.6.2 SATA AC timing specifications
This section describes the SATA AC timing specifications.
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3.19.6.2.1 AC requirements for SATA REF_CLK

This table provides the AC requirements for the SATA reference clock. These
requirements must be guaranteed by the customer's application design.

Table 66. SATA reference clock input requirements®

Parameter Symbol Min Typ Max Unit Notes
SD1_REF_CLK1_P/SD1_REF_CLK1_N tcLk_RerF — 100/125 — MHz 1
frequency range
SD1_REF_CLK1_P/SD1_REF_CLK1_N clock [tcik ToL -350 — +350 ppm —
frequency tolerance
SD1_REF_CLK1_P/SD1_REF_CLK1_N toLk puty |40 50 60 % 5
reference clock duty cycle
SD1_REF_CLK1_P/SD1_REF_CLK1_N cycle- |tcik_cy — — 100 ps 2
to-cycle clock jitter (period jitter)

SD1_REF_CLK1_P/SD1_REF_CLK1_Ntotal |tcik py -50 — +50 ps 2,3,4
reference clock jitter, phase jitter (peak-to-peak)

Notes:

1. Caution: Only 100 and 125 MHz have been tested. All the intermediate values do not work correctly with the rest of the
system.

2. At RefClk input.
3. In a frequency band from 150 kHz to 15 MHz at BER of 1012,
4. Total peak-to-peak deterministic jitter must be less than or equal to 50 ps.

5. Measurement taken from differential waveform.

6. For recommended operating conditions, see Table 4.

3.19.6.2.2 AC transmitter output characteristics

This table provides the differential transmitter output AC characteristics for the SATA
interface at Gen 1i/1m or 1.5 Gbits/s transmission. The AC timing specifications do not
include RefCIk jitter.

Table 67. Gen 1i/1im 1.5 G transmitter AC specifications?

Parameter Symbol Min Typ Max Units | Notes
Channel speed tcH_sPEED — 1.5 — Gbps —
Unit interval Tul 666.4333 666.6667 670.2333 ps —
Total jitter, data-data 5 Ul UsaTa_TxTJsUl — — 0.355 Ul p-p 1
Total jitter, data-data 250 Ul UsaTA_TXTJ250U1 — — 0.47 Ul p-p 1
Deterministic jitter, data-data 5 Ul UsATA_TXDJsUI — — 0.175 Ul p-p 1
Deterministic jitter, data-data 250 Ul UsaTA_TXDJ250U1 — — 0.22 Ul p-p 1
Notes:
1. Measured at transmitter output pins peak-to-peak phase variation; random data pattern.
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Table 67. Gen 1i/im 1.5 G transmitter AC specifications?

Parameter | Symbol | Min | Typ | Max | Units | Notes
2. For recommended operating conditions, see Table 4.

This table provides the differential transmitter output AC characteristics for the SATA
interface at Gen 2i/2m or 3.0 Gbits/s transmission. The AC timing specifications do not
include RefClk jitter.

Table 68. Gen 2i/2m 3 G transmitter AC specifications?

Parameter Symbol Min Typ Max Units | Notes
Channel speed tcH_sPEED — 3.0 — Gbps —
Unit Interval Tul 333.2167 333.3333 335.1167 ps —
Total jitter, fcags = faup + 500 UsaTa_TxTJB/S00 | — — 0.37 Upp |1
Total jitter, fcags = fgaup + 1667 UsaTa_TxTJiB/1667 | — — 0.55 Upp |1
Deterministic jitter, fcgqs = fgaup + 500 |UsaTa_TxDJB/500 — — 0.19 Ul p-p 1
Deterministic jitter, fcagg = feaup + UsaTa TxDJtB/1667 |— — 0.35 Ul p-p 1
1667
Notes:
1. Measured at transmitter output pins peak-to-peak phase variation; random data pattern.
2. For recommended operating conditions, see Table 4.

This table provides the differential transmitter output AC characteristics for the SATA
interface at Gen 3i transmission. The AC timing specifications do not include RefClk
jitter.

Table 69. Gen 3i transmitter AC specifications (S1Vpp = 0.9 V)

Parameter Symbol Min Typ Max Units
Speed — — 6.0 — Gbps
Total jitter before and after compliance interconnect channel |Jt — — 0.52 Ul p-p
Random jitter before compliance interconnect channel Jr — — 0.18 Ul p-p
Unit interval Ul 166.6083 |166.6667 |167.5583 |[ps

3.19.6.2.3 AC differential receiver input characteristics

This table provides the Genli/1m or 1.5 Gbits/s differential receiver input AC
characteristics for the SATA interface. The AC timing specifications do not include
RefClk jitter.
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Table 70. Gen 1i/1m 1.5 G receiver AC specifications?

Parameter Symbol Min Typical Max Units Notes
Unit Interval Tul 666.4333 666.6667 670.2333 ps —
Total jitter, data-data 5 Ul UsaTA_RXTJ5UI — — 0.43 Ulpp |1
Total jitter, data-data 250 Ul UsaTA_RXTJ250U1 — — 0.60 Upp |1
Deterministic jitter, data-data 5 Ul UsaTA_RXDJsUI — — 0.25 Ulpp |1
Deterministic jitter, data-data 250 Ul |Usata_RxpJ2soul — — 0.35 Ul p-p 1
Notes:
1. Measured at the receiver.
2. For recommended operating conditions, see Table 4.

This table provides the differential receiver input AC characteristics for the SATA
interface at Gen2i/2m or 3.0 Gbits/s transmission. The AC timing specifications do not
include RefClk jitter.

Table 71. Gen 2i/2m 3 G receiver AC specifications?

Parameter Symbol Min Typical Max Units Notes
Unit Interval Tul 333.2167 333.3333 335.1167 ps —
Total jitter, fcags = fgaup + 500 UsATA_RXTJfB/500 — — 0.60 Upp |1
Total jitter, fcags = feaup + 1667 UsaTa_RxTJB/1667 |— — 0.65 Upp |1
Deterministic jitter, fcgqg = fgaup + 500  |UsaTa RXDJB/500 — — 0.42 Ul p-p 1
Deterministic jitter, fcgqg = feaup + 1667 |Usata_mrxpieriesr | — — 0.35 Ul p-p 1
Notes:
1. Measured at the receiver.
2. For recommended operating conditions, see Table 4.

This table provides the differential receiver input AC characteristics for the SATA
interface at Gen 31 transmission The AC timing specifications do not include RefClk
jitter.

Table 72. Gen 3i receiver AC specifications?

Parameter Symbol Min Typical Max Units Notes
Total jitter after compliance Jr — — 0.60 Upp |1
interconnect channel
Random jitter before compliance Jr — — 0.18 Ulpp |1
interconnect channel
Unit interval: 6.0 Gb/s ul 166.6083 166.6667 167.5583 ps —
Notes:

1. Measured at the receiver.

2. The AC specifications do not include RefClIk jitter.
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3.19.7 SGMIl interface

Each SGMII port features a 4-wire AC-coupled serial link from the SerDes interface of
the chip, as shown in Figure 37, where Cry is the external (on board) AC-coupled
capacitor. Each SerDes transmitter differential pair features 100-Q output impedance.
Each input of the SerDes receiver differential pair features 50-() on-die termination to
XGNDn. The reference circuit of the SerDes transmitter and receiver is shown in Figure
34.

3.19.7.1 SGMII clocking requirements for SD1_REF_CLKn_P and
SD1_REF_CLKn_N

When operating in SGMII mode, a SerDes reference clock is required. SerDes lanes may
be used for SerDes SGMII configurations based on the RCW Configuration field
SRDS_PRTCL.

For more information on these specifications, see SerDes reference clocks.

3.19.7.2 SGMII DC electrical characteristics

This section describes the electrical characteristics for the SGMII interface.

3.19.7.2.1 SGMII and SGMII 2.5G transmit DC specifications

This table describes the SGMII SerDes transmitter AC-coupled DC electrical
characteristics. Transmitter DC characteristics are measured at the transmitter outputs
(SD1_TXn_P and SD1_TXn_N)as shown in Figure 38.

Table 73. SGMII DC transmitter electrical characteristics (X1Vpp = 1.35 V)*

Parameter Symbo Min Typ Max Un Notes
I it

Output high voltage Vou - - 1.5 |Vop | -max [MV |1

Output low voltage VoL [Vop |- - - mV |1
min/2

Output differential Vool |320 500.0 |{725.0 mV |LNmTECRO[AMP_RED]=0b000000

voltage? > © 293.8 459.0 (665.6 LNmTECRO[AMP_RED]=0b000001

(X1Vpp.1yp at 1.35 V) 266.9 417.0 |604.7 LNmTECRO[AMP_RED]=0b000011
240.6 376.0 (545.2 LNmTECRO[AMP_RED]=0b000010
213.1 333.0 (482.9 LNmTECRO[AMP_RED]=0b000110
186.9 292.0 (423.4 LNmTECRO[AMP_RED]=0b000111
160.0 250.0 [362.5 LNmTECRO[AMP_RED]=0b010000

Table continues on the next page...
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Table 73. SGMII DC transmitter electrical characteristics (X1Vpp = 1.35 V)* (continued)

Parameter Symbo Min Typ Max Un Notes
| it
Output impedance Ro 80 100 |120 Q |-
(differential)

Notes:
1. This does not align to DC-coupled SGMII.
2. |V0D| = |VSD_TXn_p -Vsp Txn N | . |VOD| is also referred to as output differential peak voltage. Vx.pirrp-p = 2 X |VOD | ]

3. The |VOD| value shown in the Typ column is based on the condition of X1VDD_SRDSn-Typ = 1.35 V, no common mode
offset variation. SerDes transmitter is terminated with 100-Q differential load between SDn _TXn_P and SDn_TXn_N.

4. For recommended operating conditions, see Table 4.

5. Example amplitude reduction setting for SGMII on lane A: LNaTECRO[AMP_RED] = 0b000001 for an output differential
voltage of 459 mV typical.

This figure shows an example of a 4-wire AC-coupled SGMII serial link connection.

|
|
| |
! SDn_TXn_P : c SDn_RXn_P
‘ ‘ l X
| X e >
|
! | 50 O
|
|
‘ Transmitter § 1000 | Receiver
|
|
|
|
|
|
|
‘ X — 1 < . o
o Tew
| SDn_TXn_N SDn_RXn_N
[ ‘ 50 Q
|
! SGMIl |
[ SerDes Interface |
: SDn RXn P c SDn_TXn_P
.
| o
| =4 | || =4
|
50 Q |
|
|
: Receiver | 100 Q Transmitter
|
|
|
|
|
|
\ | X
|
| | Crx ‘ [
SDn_RXn_N | SDn_TXn_N
| 50 Q |
|
|
|
|
l

Figure 37. 4-wire AC-coupled SGMII serial link connection example

This figure shows the SGMII transmitter DC measurement circuit.
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Figure 38. SGMII transmitter DC measurement circuit

This table defines the SGMII 2.5G transmitter DC electrical characteristics for 3.125
GBaud.

Table 74. SGMII 2.5G transmitter DC electrical characteristics (X1Vpp = 1.35 V)'

Parameter Symbol Min Typical Max Unit Notes
Output differential voltage | Vob | 400 - 600 mV
Output impedance (differential) Ro 80 100 120 Q -

Notes:

1. For recommended operating conditions, see Table 4.

3.19.7.2.2 SGMIl and SGMII 2.5G DC receiver electrical characteristics

This table lists the SGMII DC receiver electrical characteristics. Source synchronous
clocking is not supported. Clock is recovered from the data.

Table 75. SGMII DC receiver electrical characteristics (S1Vpp = 0.9V)*

Parameter Symbol Min | Typ | Max Unit | Notes
DC input voltage range - N/A - 1
Input differential voltage REIDL_TH = 001 VRx_pDIFFpp |100 - 1200 mV 2,5
REIDL_TH =100 175 -
Loss of signal threshold REIDL_TH = 001 Vios 30 - 100 mV 3,5
REIDL_TH =100 65 - 175

Table continues on the next page...
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Table 75. SGMII DC receiver electrical characteristics (S1Vpp = 0.9V)* (continued)

Parameter Symbol Min Typ Max Unit | Notes

Receiver differential input impedance ZRX_DIFF 80 - 120 Q -

Notes:
1. Input must be externally AC coupled.
2. VRrx_pIFrp-p is also referred to as peak-to-peak input differential voltage.

3. The concept of this parameter is equivalent to the electrical idle detect threshold parameter in PCI Express. See PCI
Express DC physical layer receiver specifications, and PCIl Express DC physical layer receiver specifications, for further
explanation.

4. For recommended operating conditions, see Table 4.
5. The REIDL_TH shown in the table refers to the chip's SRDSXLNmGCR1[REIDL_TH] bit field.

This table defines the SGMII 2.5G receiver DC electrical characteristics for 3.125
GBaud.

Table 76. SGMII 2.5G receiver DC timing specifications (S1Vpp = 0.9V)!

Parameter Symbol Min Typical Max Unit Notes
Input differential voltage VRx_DIFFpp |200 - 1200 mV -
Loss of signal threshold Vios 75 - 200 mV -
Receiver differential input impedance |Zgx pirr 80 - 120 Q -

Notes:

1. For recommended operating conditions, see Table 4.

3.19.7.3 SGMII AC timing specifications

This section describes the AC timing specifications for the SGMII interface.

3.19.7.3.1 SGMII and SGMII 2.5G transmit AC timing specifications

This table provides the SGMII and SGMII 2.5G transmit AC timing specifications. A

source synchronous clock is not supported. The AC timing specifications do not include
RefClk jitter.

Table 77. SGMII transmit AC timing specifications*

Parameter Symbol Min Typ Max Unit Notes
Deterministic jitter JD - - 0.17 Ul p-p -
Total jitter JT - - 0.35 Ul p-p 2
Unit Interval: 1.25 GBaud (SGMII) ul 800 - 100 ppm |800 800 + 100 ppm |ps 1
Unit Interval: 3.125 GBaud (2.5G SGMII]) | Ul 320 - 100 ppm |320 320 + 100 ppm |ps 1

Table continues on the next page...
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Table 77. SGMII transmit AC timing specifications* (continued)

Parameter Symbol Min Typ Max Unit Notes

AC coupling capacitor Crx 10 - 200 nF 3

Notes:

1. Each Ul is 800 ps + 100 ppm or 320 ps + 100 ppm.

2. See Figure 1 for single frequency sinusoidal jitter measurements.

3. The external AC coupling capacitor is required. It is recommended that it be placed near the device transmitter output.

4. For recommended operating conditions, see Table 4.

3.19.7.3.2 SGMII AC measurement details

Transmitter and receiver AC characteristics are measured at the transmitter outputs
(SDn_TXn_P and SDn_TXn_N) or at the receiver inputs (SDn_RXn_P and
SDn_RXn_N) respectively, as shown in this figure.

D + package pin

Transmitter
silicon
+ package

D - package pin R=500 R=500

Figure 39. SGMII AC test/measurement load

3.19.7.3.3 SGMII and SGMII 2.5G receiver AC timing Specification

This table provides the SGMII and SGMII 2.5G receiver AC timing specifications. The
AC timing specifications do not include RefClk jitter. Source synchronous clocking is not
supported. Clock is recovered from the data.

Table 78. SGMII Receive AC timing specifications®

Parameter Symbol Min Typ Max Unit Notes
Deterministic jitter tolerance Jp - - 0.37 Ulpp |1
Combined deterministic and random jitter tolerance |Jpr - - 0.55 Ul pp |1

Table continues on the next page...
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Table 78. SGMII Receive AC timing specifications® (continued)

Parameter Symbol Min Typ Max Unit Notes
Total jitter tolerance JT - - 0.65 Upp |1,2
Bit error ratio BER - - 10712 - -
Unit Interval: 1.25 GBaud (SGMII) Ul 800 - 100 ppm |800 800 + 100 ppm |ps 1
Unit Interval: 3.125 GBaud (2.5G SGMII]) ul 320 - 100 ppm |320 320 + 100 ppm |ps 1

Notes:
1. Measured at receiver

2.Total jitter is composed of three components: deterministic jitter, random jitter, and single frequency sinusoidal jitter. The
sinusoidal jitter may have any amplitude and frequency in the unshaded region of the figure given below. The sinusoidal jitter
component is included to ensure margin for low frequency jitter, wander, noise, crosstalk and other variable system effects.

3. For recommended operating conditions, see Table 4.

The sinusoidal jitter in the total jitter tolerance may have any amplitude and frequency in
the unshaded region of this figure.

8.5 Ul p-p
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baud/142000 Frequency baud/1667 20 MHz

Figure 40. Single-frequency sinusoidal jitter limits

3.20 12C

This section describes the DC and AC electrical characteristics for the 12C interfaces.
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3.20.1 12C DC electrical characteristics

Table below provides the DC electrical characteristics for the 12C interfaces when

operating at O1Vpp =1.8 V.
Table 79. 12C DC electrical characteristics (O1Vpp = 1.8 V)?

Parameter Symbol Min Max Unit Notes
Input high voltage Viy 0.7 x O1Vpp - \ 1
Input low voltage Vi - 0.3 x O1Vpp \Y 1
Output low voltage (O1Vpp = min, lg. =2 mA) VoL 0 0.2x O1Vpp \Y -
Pulse width of spikes that must be suppressed by the |tjokHke 0 50 ns 2
input filter
Input current each 1/O pin (input voltage is between f -10 10 A 3
0.1 x O1Vpp and 0.9 x O1Vpp (max)
Capacitance for each 1/O pin C - 10 pF -
Notes:
1. Note that the min V| and max V|4 values are based on the respective min and max O1V,y values found in Table 4.
2. Refer to the QorlQ LS1012A Reference Manual for information about the digital filter used.
3. I/O pins obstruct the SDA and SCL lines if O1Vpp is switched off.
4. For recommended operating conditions, see Table 4.
3.20.2 12C AC timing specifications
This table provides the AC timing specifications for the 12C interfaces.
Table 80. 12C AC timing specifications
Parameter Symbol' Min Max Unit | Notes
SCL clock frequency floc 0 400 kHz 2
Low period of the SCL clock tiocL 1.3 - us -
High period of the SCL clock tiocH 0.6 - ps -
Setup time for a repeated START condition tiosVKH 0.6 - us -
Hold time (repeated) START condition (after this tiosxKL 0.6 - ps -
period, the first clock pulse is generated)
Data setup time tioDVKH 100 - ns -
Data input hold time CBUS compatible masters tiopxKL - - us 3
I2C bus devices 0 -
Data output delay time tisovkL - 0.9 us 4
Setup time for STOP condition tiopVKH 0.6 - us -
Bus free time between a STOP and START condition  |tjokHpx 1.3 - us -

Table continues on the next page...
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Table 80. 12C AC timing specifications (continued)

Parameter Symbol' Min Max Unit | Notes
Noise margin at the LOW level for each connected VL 0.1 x O1Vpp - \Y -
device (including hysteresis)
Noise margin at the HIGH level for each connected VNH 0.2x O1Vpp - \Y -
device (including hysteresis)
Capacitive load for each bus line Cp - 400 pF -
Notes:

1. The symbols used for timing specifications herein follow the pattern t it wo letters of functional block)(signal)(state)(reference)(state) TOF
inputs and first two letters of functional block)(reference)(state)(signal)(state) fOr outputs. For example, tiopykH symbolizes 1C timing (12) with
respect to the time data input signals (D) reaching the valid state (V) relative to the tj5¢ clock reference (K) going to the high
(H) state or setup time. Also, tjosxkL symbolizes I,C timing (12) for the time that the data with respect to the START condition
(S) went invalid (X) relative to the t;o¢ clock reference (K) going to the low (L) state or hold time. Also, tiopyky Symbolizes 12C
timing (12) for the time that the data with respect to the STOP condition (P) reaches the valid state (V) relative to the t;o¢ clock
reference (K) going to the high (H) state or setup time.

2. The requirements for I12C frequency calculation must be followed. See Determining the I2C Frequency Divider Ratio for
SCL (AN2919)."

3. As a transmitter, the chip provides a delay time of at least 300 ns for the SDA signal (referred to as the V|ymin of the SCL
signal) to bridge the undefined region of the falling edge of SCL to avoid unintended generation of a START or STOP
condition. When the chip acts as the 12C bus master while transmitting, it drives both SCL and SDA. As long as the load on
SCL and SDA are balanced, the chip does not generate an unintended START or STOP condition. Therefore, the 300 ns
SDA output delay time is not a concern. If under some rare condition, the 300 ns SDA output delay time is required for the
chip as transmitter, see Determining the I12C Frequency Divider Ratio for SCL (AN2919) .

4. The maximum txoykL has to be met only if the device does not stretch the LOW period (tjocL) of the SCL signal.

5. For recommended operating conditions, see Table 4.

This figure provides the AC test load for the I°C.

= -

Figure 41. I2C AC test load

O1Vpp/2

This figure shows the AC timing diagram for the I*C bus.
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toKHDX

This section describes the DC and AC electrical specifications for the IEEE 1149.1
(JTAG) interface.

3.21.1 JTAG DC electrical characteristics

This table provides the JTAG DC electrical characteristics.
Table 81. JTAG DC electrical characteristics (02Vpp = 1.8 V)3

Parameter Symbol Min Max Unit Notes
Input high voltage |V |4 0.7 x O2Vpp — \ 1
Input low voltage Vi — 0.3 x02Vpp \' 1
Input current Iin — -100/ +50 A 2
(O2V|N =0Vor
Output high voltage |Von 1.35 — \Y —
(O2Vpp = min, loH
=-0.5 mA)

Output low voltage |V — 0.4 \Y —
(OZVDD =min, |o|_=
0.5 mA)

Notes:

Table 4.

3. For recommended operating conditions, see Table 4.

2. The symbol V), in this case, represents the O2V,y symbol found in Table 4.

1. The minimum V,_and maximum V| values are based on the respective minimum and maximum O2Vy values found in
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3.21.2 JTAG AC timing specifications

This table provides the JTAG AC timing specifications as defined in the following
figures.

Table 82. JTAG AC timing specifications

Parameter Symbol' Min Max Unit Notes

JTAG external clock frequency of operation fitg 0 33.3 MHz -
JTAG external clock cycle time tta 30 - ns -
JTAG external clock pulse width measured at 1.4 V tTKHKL 15 - ns -
JTAG external clock rise and fall times titer/tuTGE 0 2 ns -
TRST_B assert time trrsT 25 - ns 2
Input setup times tyTDVKH 4 - ns -
Input hold times tyTDXKH 10 - ns -
Output valid times ns 3
Boundary-scan data tyTkLDV - 15

TDO - 10

Output hold times tyTkLDX 0 - ns 3

Notes:

1. The symbols used for timing specifications follow the pattern t st wo letters of functional block)(signal)(state)(reference)(state) fOr inputs
and tirst two letters of functional block)(reference)(state)(signal)(state) TOF Outputs. For example, tyrpykn symbolizes JTAG device timing
(JT) with respect to the time data input signals (D) reaching the valid state (V) relative to the t;rg clock reference (K) going to
the high (H) state or setup time. Also, typxkn symbolizes JTAG timing (JT) with respect to the time data input signals (D)
reaching the invalid state (X) relative to the t;rg clock reference (K) going to the high (H) state. Note that in general, the clock
reference symbol representation is based on three letters representing the clock of a particular functional. For rise and fall
times, the latter convention is used with the appropriate letter: R (rise) or F (fall).

2. TRST_B is an asynchronous level sensitive signal. The set-up time is for test purposes only.

3. All outputs are measured from the midpoint voltage of the falling edge of trg k to the midpoint of the signal in question.
The output timings are measured at the pins. All output timings assume a purely resistive 50-Q load. Time-of-flight delays
must be added for trace lengths, vias, and connectors in the system.

This figure provides the AC test load for TDO and the boundary-scan outputs of the
device.

Output Z,=50 Q 02Vpp/2
RL=500Q

Figure 43. AC test Load for the JTAG interface

This figure provides the JTAG clock input timing diagram.
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JTAG

External Clock M

tUTKHKL

tta

VM = Midpoint Voltage (O2Vpp/2)

Figure 44. JTAG clock input timing diagram

This figure provides the TRST timing diagram.

TRST_B VM VM

tTRST

VM = Midpoint Voltage (O2Vpp/2)

Figure 45. TRST_B timing diagram

This figure provides the boundary-scan timing diagram.

JTAG \
External Clock K VM WM
tTovkH  —>|  |€—
> <TDXKH
Boundary Input
Data Inputs Data Valid
tyTKLDV
UTKLDX  —> P
Boundary )
Data Outputs Output Data Valid

VM = Midpoint Voltage (02Vpp/2)

Figure 46. Boundary-Scan timing diagram

3.22 SPI interface

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

3.22.1 SPI DC electrical characteristics

This table provides the DC electrical characteristics for the SPI interface operating at
OlVpp=1.8 V.

Table 83. SPI DC electrical characteristics (O1Vpp = 1.8 V)3

Parameter Symbol Min Max Unit Notes
Input high voltage |V |4 0.7 x O1Vpp — \ 1
Input low voltage Vi — 0.3x01Vpp \'% 1

Table continues on the next page...
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Table 83. SPI DC electrical characteristics (O1Vpp = 1.8 V)3 (continued)

Parameter Symbol Min Max Unit Notes
N — +50 pA 2

Input current (Vi =
OVor VlN =
O1Vpp)

Output high voltage | Vo 1.35 — \Y —

(O1VDD = min, IOH
=-0.5 mA)

Output low voltage |VoL — 0.4 \ —

(O1VDD =min, |o|_
=0.5mA)

Notes:

1. The minimum V,_and maximum V| values are based on the respective minimum and maximum O1Vy values found in
Table 4.

2. The symbol V), in this case, represents the O1V,y symbol referenced in Table 4.

3. For recommended operating conditions, see Table 4.

3.22.2 SPI AC timing specifications
This table provides the SPI timing specifications.
Table 84. SPI AC timing specifications

Parameter Symbol Condition Min Max Unit Notes
SCK Clock Pulse Width tspc — 40% 60% tsck
CS to SCK Delay tcsc Master tp*2 -5 — ns 1,2
After SCK Delay tasc Master tp*2 -1 — ns 1,3
Data Setup Time for Inputs INIVKH Master 9 — ns
Data Hold Time for Inputs tNIIXKH Master 0 — ns
Data Valid (after SCK edge) for tNIKHOV Master — 5 ns
Outputs
Data Hold Time for Outputs tNIKHOX Master 0 — ns
Notes:

1. tp represent the time period for platform clock.

2. Refer the CTARX register in QorlQ LS1012ARM for more details. The tCSC = tp*(Delay Scaler Value)*CTARX[PCSSCK]
-5.0, where the Delay Scaler Value comes from Table Delay Scaler Encoding. For example, the tCSC = tp*4*3-5.0 when
CTARXx[PCSSCK] = 0b01, CTARX[CSSCK]=0b0001.

3. Refer the CTARX register in QorlQ LS1012ARM for more details. The tASC = tp*(Delay Scaler Value)*CTARx[PASC] -1.0,
where the Delay Scaler Value comes from Table Delay Scaler Encoding. For example, the tASC = tp*8*3-1.0 when
CTARXx[PASC] = 0b01, CTARX[ASC]=0b0010.

This figure shows the SPI timing master when CPHA = 0.
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Figure 47. SPI timing master, CPHA =0
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This figure shows the SPI timing master when CPHA = 1.
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Figure 48. SPI timing master, CPHA = 1
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3.23 QuadSPI interface

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

3.23.1 QuadSPI DC electrical characteristics

This table provides the DC electrical characteristics for the QuadSPI interface operating
at OlVpp=1.8 V.

Table 85. QuadSPI DC electrical characteristics (O1Vpp = 1.8 V)3

Parameter Symbol Min Max Unit Notes
Input high voltage |V 0.7 x O1Vpp \Y, 1
Input low voltage |V . - 0.3x O1Vpp \ 1

Table continues on the next page...
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Table 85. QuadSPI DC electrical characteristics (O1Vpp = 1.8 V)3 (continued)

Parameter Symbol Min Max Unit

Notes

Input current IIN - +50 A 2
(O1V|N =0Vor
O1V)y=01Vpp)

Output high voltage | Vo 1.35 - \ -
(O1VDD =min, loy
=-0.5mA)

Output low voltage |V - 0.4 \Y -
(O1VDD= min, |0|_ =
0.5mA)

Notes:
1. The min V|_and max V|4 values are based on the respective min and max values found in Table 4.

2. The symbol V|, in this case, represents the O1V,y symbol referenced in Table 4.

3. At recommended operating conditions with O1Vpp=1.8 V. For detailed recommended operating conditions, see Table 4.

3.23.2 QuadSPI AC timing specifications

This section describes the QuadSPI timing specifications in Single data rate (SDR) mode.
All data is based on a negative edge data launch and a positive edge data capture for the
flash device. Double data rate (DDR)/Double trasfer rate (DTR) mode is not supported.

3.23.2.1 QuadSPI timing SDR mode
This table provides the QuadSPI input and output timing in SDR mode.
Table 86. SDR mode QuadSPI input and output timing

incoming data

Parameter Symbol Min Max Unit Notes
Clock frequency Fsck — 83.3 MHz
Clock rise/fall time | Trise/TraLL 1 — ns
CS output hold time | tnikHoxe -3.4+*T — ns 1,2
CS output delay tNIKHOV2 -3.5+k*T — ns 1,3
Setup time for tNIVKH 3.8 — ns

Hold time tNllXKH 1 — ns
requirement for
incoming data

Output data delay | tnikHOV — 2.7 ns
Output data hold tNIKHOX 2.7 — ns
Notes:

1. T represents the clock period.
2. j represents qSPI_FLSHCR[TCSH].
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Table 86. SDR mode QuadSPI input and output timing

Parameter | Symbol | Min | Max | Unit | Notes
3. k depends on qSPI_FLSHCR[TCSS].

This figure shows the QuadSPI AC timing in SDR mode.

QSPI_CK_B

QSPI_LCK_A ~— — 7 J —

Input Signals:

tNIKHOX

|
|
|
1 |
| T |
| | |
. : '<— tNikHOV o<
Output Signals: | : !
____________ fommm e : e
! I
! I
! I
! I
1

|
|
|
tNIKHOV2 : tNiKHOXR
B S—
QSPI_CS_A0 : ; '
QSPI_CS_A1 -~ "< | | S
QSPI_CS_BO | i |
QSPI_CS_B1 : : |

Figure 49. QuadSPI AC timing — SDR mode

3.23.3 1000Base-KX interface

This section discusses the electrical characteristics for the 1000Base-KX. Only AC-
coupled operation is supported.

3.23.3.1 1000Base-KX DC electrical characteristics

3.23.3.1.1 1000Base-KX Transmitter DC Specifications

This table describes the 1000Base-KX SerDes transmitter DC specification at TP1 per
IEEE Std 802.3ap-2007. Transmitter DC characteristics are measured at the transmitter
outputs (SD1_TXn_P and SD1_TXn_N).

Table 87. 1000Base-KX Transmitter DC Specifications

Parameter Symbols Min Typ Max Units Notes
Output differential VTX-DIFFp-p 800 - 1600 mV 1
voltage
Differential Trp 80 100 120 ohm
resistance

Table continues on the next page...
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Table 87. 1000Base-KX Transmitter DC Specifications (continued)

Parameter | Symbols | Min | Typ | Max | Units Notes
Notes:
1. LNmTECRO[AMP_RED]=00_0000.
2. For recommended operating conditions, see Recommended operating conditions.
3.23.3.1.2 1000Base-KX Receiver DC Specifications
Table below provides the 1000Base-KX receiver DC timing specifications.

Table 88. 1000Base-KX Receiver DC Specifications

Parameter Symbols Min Typical Max Units Notes
Input differential VRX-DIFFp-p - - 1600 mV 1
voltage
Differential TrDIN 80 - 120 ohm -
resistance
Notes:
1. For recommended operating conditions, see Recommended operating conditions.
3.23.3.2 1000Base-KX AC electrical characteristics
3.23.3.2.1 1000Base-KX Transmitter AC Specifications
Table below provides the 1000Base-KX transmitter AC specification.

Table 89. 1000Base-KX Transmitter AC Specifications

Parameter Symbols Min Typical Max Units Notes

Baud Rate TeauD 1.25-100ppm 1.25 1.25+100pp |Gb/s -
m
Uncorrelated High | TynpyTRy - - 0.15 Ul p-p -
Probability Jitter/
Random Jitter
Deterministic Jitter [ Tpy - - 0.10 Ul p-p -
Total Jitter T1y - - 0.25 Ul p-p 1
Notes:
1. Total jitter is specified at a BER of 10712,
2. For recommended operating conditions, see Recommended operating conditions.
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3.23.3.2.2 1000Base-KX Receiver AC Specifications

Table below provides the 1000Base-KX receiver AC specification with parameters
guided by IEEE Std 802.3ap-2007.

Table 90. 1000Base-KX Receiver AC Specifications

Parameter Symbols Min Typical Max Units Notes
Receiver Baud Rate |Tgaup 1.25-100ppm 1.25 1.25+100pp |Gb/s -
m

Random Jitter Rry - - 0.15 Ul p-p 1
Sinusoidal Jitter, Rsy-max - - 0.10 Ul p-p 2
maximum

Total Jitter Rty - - See Note 3 Ul p-p 2

Notes:

1. Random jitter is specified at a BER of 10712,

2. The receiver interference tolerance level of this parameter shall be measured as described in Annex 69A of the IEEE Std
802.3ap-2007.

3. Per IEEE 802.3ap-clause 70.
4. The AC specifications do not include Refclk jitter.

5. For recommended operating conditions, see Recommended operating conditions.

4 Hardware design considerations

4.1 Clock ranges

This section provides the clocking specifications for the processor core, platform, and
memory.

Table 91. Processor, platform, and memory clocking specifications

Characteristic Maximum processor core Unit
frequency
Min Max
Core cluster group PLL frequency (LS1012A Rev 2.0 only) 600 1000 MHz
Core cluster group PLL frequency 600 800 MHz
Platform clock frequency 250 250 MHz
Memory Bus Clock Frequency (DDR3L) 500 500 MHz
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5 Thermal characteristics
Table 92 provides the package thermal characteristics of the LS1012A.

Table 92. Package thermal characteristics

Characteristic JEDEC Board Symbol Value Unit
Junction-to-ambient Natural Convection Single layer board (1s) ReJa 52.7 °C/W
Junction-to-ambient Natural Convection Four layer board (2s2p) Regya 27.2 °C/W
Junction-to-ambient, Moving Air (at 1 m/s) Single layer board (1s) Rguma 40.7 °C/W
Junction-to-ambient, Moving Air (at 1 m/s) Four layer board (2s2p) Rgyma 22.0 °C/W
Junction-to-board Four layer board (2s2p) Reus 10.7 °C/W
Junction-to-case (Top) - Readctop 6 °C/wW
Junction-to-Mold-top - Reymt 4.4 °C/W

Notes:
1. Junction-to-Ambient Thermal Resistance determined per JEDEC JESD51-2A.
2. Junction-to-Ambient, Moving Air Thermal Resistance determined per JEDEC JESD51-6.

3. Junction-to-Board thermal resistance determined per JEDEC JESD51-8. Thermal test board meets JEDEC specification
for the specified package.

4. Thermal test board meets JEDEC specification for this package (JESD51-9). Thermal vias are incorporated in 2s2p test
board in accordance to JESD51-9 guidelines.

5. Junction-to-Case at the top of the package determined using MIL-STD 883 Method 1012.1. The cold plate temperature is
used for the case temperature. Reported value includes the thermal resistance of the interface layer.

6. Junction-to-Mold Top thermal resistance determined using the using MIL-STD 883 Method 1012.1. However, instead of the
cold plate, the mold top temperature is used here for the reference case temperature. Reported value does not include the
thermal resistance of the interface layer between the package and cold plate.

5.1 Recommended thermal model

Information about Flotherm models of the package or thermal data not available in this
document can be obtained from your local NXP sales office.

5.2 Temperature diode

The chip has temperature diodes that can be used to monitor its temperature by using
some external temperature monitoring devices (such as ADT7481A™).

The following are the specifications of the chip's on-board temperature diode:
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* Operating range: 10 - 230 pA
* Ideality factor over temperature range 85° C to 105° C, n = 1.006 + 0.003, with
approximate error + 1° C and error under + 3° C for temperature range 0° C to 85° C.

5.3 Thermal management information

This section describes the thermal management information for the molded flip-chip, land
grid array (FC-LGA) package for air-cooled applications. Heat extraction from the
package is primarily dependant on the attached cooling solution, board attributes and
ambient/environmental conditions around the package. When an effective cooling
solution is attached to the topside of the package, a significant amount of heat will
extracted in that direction. If there is no cooling solution attached to the package, the
primary heat loss path will be through the package lands to the motherboard. The
FCLGA package is designed with a unique LGA map where ground and power pins are
clustered in the centre of the package, under the die shadow area. This feature allows for
effective heat transfer to the motherboard. The need for heat sinks or any cooling solution
ultimately depends on the use condition and system environment. This figure illustrates a
typical heat transfer paths and thermal resistances that is associated with this package.
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External resistance Radiation Convection

A
Heat Sink ———>»
<—— Thermal interface material

<«— Die/Package
Internal|resistance <«— Die junction
<«— Package/LGA
Printed-circuit board ———> %
\

External resistance Radiation Convection

(Note the internal versus external package resistance)

Figure 50. Package with heat sink mounted to a printed-circuit board

5.3.1 Bare package heat transfer

This section describes a scenario where there is no heat sink or cooling solution attached
on the top side of the package. Bulk of the heat generated in the die will be channelled to
the PC board through the package substrate and land grid array. The land grid array of
this package is designed to facilitate routing of all dual-row perimeter pins on the top
metal layer of the PC board using standard design rules. This enables placement of
copper planes in the internal and bottom layers of a four layer PC board for thermal
dissipation, power and ground. The PC board drawing in Figure 51 illustrates this. The
PC board’s power/ground plated through holes (PTH) or via will channel heat from the
package to the PC board’s internal copper planes. The centrally positioned ground and
power pins under the die shadow (that is, the heat source) area significantly aids this
mode of heat transfer.
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5.3.2 Heat sink and thermal interface materials

A topside heat sink may or may not be needed for the molded FC-LGA depending on use
case and environmental conditions. The recommended attachment method to the heat
sink 1s illustrated in the following figure. The heat sink should be attached to the printed
circuit board with the spring force centred over package. This spring force should not
exceed 40 Newtons.

Molded FC-LGA Package
Heat Slnk

[ 1 [ ][]

HeatS|nkCI|p4> U U U

Thermal Interface Material ———]

Mold Cap 4><,—\
< Die

Package Substrate ——»

—

Printed Circuit Board ————» %

l ] N

Thermal Via's

Figure 51. Package exploded, cross-sectional view - molded FC-LGA

The system thermal engineer can choose among several types of commercially-available
heat sinks to determine the appropriate one to place on the device. Ultimately, the final
selection of an appropriate heat sink depends on factors such as thermal performance at a
given air velocity, spatial volume, mass, attachment method, assembly and cost.

A thermal interface material is required at the package-to-heat sink interface to minimize
the thermal contact resistance. The performance of thermal interface materials improves
with increasing contact pressure; this performance characteristic chart is generally
provided by the thermal interface vendor. The recommended method of mounting heat
sinks on the package is by means of a spring clip attachment to the printed-circuit board.

5.3.3 Gap filler thermal pads

In a scenario where there 1s a lack of volumetric space or headroom above the package
for a heat sink, gap filler thermal pads can be used to fill the space between the package
and the structure above it. Usually, this structure is the inner chassis skin but may also be
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a wide metal heat spreader shared by multiple packages on the same side of the PC board.
Gap filler thermal pads are essentially a thicker form of thermal interface material with
thicknesses ranging from 0.25 to 5 mm. The presence of the thermal pads will facilitate
heat transfer from the top side of the package thus aiding in package temperature
reduction. There are many commercially available materials that should be selected based
on the target thickness and thermal conductivity that best suits the use application.

6 Package information

6.1 Package parameters for the LS1012A device

The package type is 9.6 mm x 9.6 mm molded FC-LGA. The package parameters are as
follows:

Package 9.6 mm x 9.6 mm molded FC-LGA
Pitch 0.5 mm

Solder Alloy composition SAC 305 (96.5/3.0/0.5)
Interconnects 211

6.2 Mechanical dimensions of the LS1012A device

The following figure shows the mechanical dimensions and bottom surface nomenclature
of the chip.
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Security fuse processor
NOTES:
1. ALL DIMENSIONS IN MILLIMETERS.
2. DIMENSIONING AND TOLERANCING PER ASME Y14.5M—1994.

3. ALL DIMENSIONS ARE SYMMETRIC ACROSS THE PACKAGE CENTER LINES, UNLESS
DIMENSIONED OTHERWISE.

PARALLELISM MEASUREMENT SHALL EXCLUDE ANY EFFECT OF MARK ON TOP SURFACE
OF PACKAGE.

A MAXIMUM SOLDER BUMP SHAPE MEASURED PARALLEL TO DATUM A.
EXPOSED COPPER IS NOT ALLOWED ON THE LGA PAD.

Figure 52. Mechanical dimensions of the FC-LGA

7 Security fuse processor

This chip implements the QorlIQ platform's Trust Architecture, supporting capabilities
such as secure boot. Use of the Trust Architecture features is dependent on programming
fuses in the Security Fuse Processor (SFP). The details of the Trust Architecture and SFP
can be found in the chip reference manual.

To program SFP fuses, the user is required to supply 1.8 V to the TA_PROG_SFP pin per
Power up sequencing. TA_PROG_SFP should only be powered for the duration of the
fuse programming cycle, with a per device limit of six fuse programming cycles. All
other times, TA_PROG_SFP should be connected to GND. The sequencing requirements
for raising and lowering TA_PROG_SFP are shown in Power up sequencing. To ensure
device reliability, fuse programming must be performed within the recommended fuse
programming temperature range per Table 4.

NOTE
Users not implementing the QorlQ platform's Trust
Architecture features should connect TA_ PROG_SFP to GND.

8 Ordering information
This table provides the NXP QorIQ platform part numbering nomenclature.
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8.1 Part numbering nomenclature

This table provides the NXP QorIQ platform part numbering nomenclature.

Table 93. Part numbering nomenclature

Y Is n nn n A X e X c d p
3
- o °
4 (2]
> 8 c o - 2 c
2 5 |4 T (2 |&8 |c S s i g s
g 2 8 2 o > o 5 =~ ] (2
3 © g £ = - = g o o s S
iz 5 « s =3 o 3 S o o = 2
s g £ S < e S > a1 o
[ c £ S c ° © g 8 > 9 x
=] Q 3 o o] (&) ) i 8 a8 = o
o o © 7] =3 S g a
[} Ke] qE)
o g K
=z
P="Sampling" [LS |1 01 2 = |S=Standard |E =Export |7=LGA |K=1000 |K=1000|B=
Blank="Qual" Arm  |temp controlled MHz MHz Rev
X = Extended |YPt H = 800 2.0
hardware
temp MHz =
enabled Rev
N = Export 5;2600 1.0
controlled
crypto
hardware
disabled

1. CPU speed of 1000 MHz is applicable for the LS1012A Rev 2.0 only.

8.2 Part marking

Parts are marked as in the example shown in this figure.
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Legend:

LS1012AXXXXXX is the orderable part number
ATWLYYWW is the test traceability code
MMMM is the mask number

CCCC is the country code

YWWLAZ is the assembly traceability code

Figure 53. Part marking for FC-LGA chip LS1012A

9 Revision history

The following table provides revision history for this document.

Table 94. Document revision history

Rev.
Number

Date

Substantive Change(s)

2

01/2019

* Updated output low voltage in Table 79

* Updated QuadSPI AC timing specifications

e Updated output data delay and output data hold in Table 86
* Updated output data delay and output data hold in Figure 49
* Updated tcgc and tasc timing parameters in Table 84

Table continues on the next page...
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Table 94. Document revision history (continued)

Rev. Date
Number

Substantive Change(s)

Updated cursor position of tggyt inFigure 19

Updated section Temperature diode

Updated Mechanical dimensions of the LS1012A device
Updated CS output delay in Table 86

1 01/2018

Added note 31 in Pinout list
Added section 1000Base-KX interface
Updated maximum value from 500 to 200 in Table 17
Changed the title of section 3.5 from "Preliminary 10 value" to 1/0O power dissipation
Changed the S1VDD, USB_SDVDD, and USB_SVDD voltage tolerance values from +30mV
to +50mV in Table 4
Updated Table 93 for LS1012A Rev 2.0
Updated Table 9 for 1000 MHz
Updated notes in Table 3
Updated Table 8 for 1000 MHz
Changed 10 ms to 95 ms in Power up sequencing
Updated Table 4 for LS1012A Rev 2.0
Updated Table 81 for maximum input current.
Updated Table 91 for 1000 MHz. and removed the Notes column.
Updated Pinout list for the following:
e The RESET_REQ_B pin is additionally multiplexed with CLK_OUT
e Updated notes 2, 11 and 16
* Added note 28 to SDHC1_CMD, SDHC1_DATO0, SDHC1_DAT1, SDHC1_DAT2, and
SDHC1_DAT3
* Added note 29 to SDHC2_CMD, SDHC2_DATO0, SDHC2_DAT1, SDHC2_DAT2, and
SDHC2_DAT3
* Updated the pin type of D1_MVREF

0 01/2017

Initial public release
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