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PRODUCT OVERVIEW

The Marvell® ARMADA® 38x family of devices provides
comprehensive System-on-Chip (SoC) solutions based
on the ARM Cortex-A9 high-performance CPU
technology:

= ARMADA 380 (88F6810) — Single-core ARM CPU
m  ARMADA 385 (88F6820) — Dual-core ARM CPU

m  ARMADA 388 (88F6828) — Dual-core ARM CPU
The ARMADA SoCs are ideally suited for innovative
Home and Enterprise applications providing a new level

of performance, integration, and efficiency, and raising
the performance-to-power and performance-to-cost bar.

The 88F6810, 88F6820, and 88F6828 SoCs are
designed for high-volume products, such as Network
Attached Storage (NAS), WiFi Access Point (WAP), and
Surveillance Video Recorders (DVR / NVR / Hybrid), and
high-performance networking products such as control
planes and line cards.

Features

m  Single / dual core ARMv7 Cortex-A9 CPU with
NEON SIMD and Floating Point Unit (FPU)

CPU core operating speed of up to 2.0 GHz

Symmetric/Asymmetric Multiprocessing (SMP/AMP)
operational modes

m 32 KB-Instruction / Data (4-way) set associative L1
cache per core

m  Up to 1024 KB shared and unified 8/16-way set
associative L2 cache

m  High-bandwidth, low-latency Coherency Fabric

Copyright © 2017 Marvell
March 9, 2017, Preliminary

High-speed, low-latency, tightly coupled

DDR3/3L/DDR4 DRAM memory controller with

advanced transaction re-ordering and prefetch

engine

High-speed SERDES interfaces

Advanced I/O peripherals including:

* PCI Express (PCle) Gen 2.0

¢ USB 3.0/2.0

¢ SATA3.0

* Gigabit Ethernet ports with TCP offload for IPv4
and IPv6 and hardware buffer management

¢ Open NAND Flash Interface (ONFI) controller,
Device bus, and SDIO 3.0/MMC 4 .4 interfaces

¢ Audio interface

¢ Time Division Multiplexed (TDM) interface

Acceleration engines for storage, networking, and

security

Advanced power management

Integrated Real Time Clock (RTC), Thermal Sensor,

Pulse Width Modulation (PWM), and Low-Dropout
Regulator (LDO) controllers

Secure-Boot flow using One Time Programmable
(OTP) memory

TFBGA 17 x 17 mm with 0.8 mm ball pitch
green-compliant package

Sub 4W/5W Thermal Dissipation Power (TDP) for
fully featured 88F6810/88F682x based applications
respectively

28 nm low-power process

Doc. No. MV-S108817-00 Rev. H
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Product Overview
Features
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NOTE: The only difference between the 88F6820 and the 88F6828 is in the number of SATA 3.0 ports. The 88F6820 has
2 SATA 3.0 ports while the 88F6828 has 4 SATA 3.0 ports.
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Preface

About This Document

This document provides the hardware specifications for the Marvell® ARMADA® 380, 385, and 388
devices. The hardware specifications include detailed pin information, configuration settings,
electrical characteristics, and physical specifications.

This document is intended to be the basic source of information for designers of new systems.
In this document, the 88F6810, 88F6820, and 88F6828 devices are often referred to as the “device”.

Relevant Devices

= 88F6810
88F6820
m  88F6828

Related Documents

The following documents contain additional information related to the 88F6810, 88F6820, and
88F6828. For the latest documentation revisions, contact a Marvell representative or see the Marvell
Extranet website.

Title Document
Number

88F6810, 88F6820 and 88F6828 Marvell® ARMADA® 38x Family MV-S302310-00

High-Performance Single/Dual Core CPU System on Chip Hardware Design

Guide

88F6810, 88F6811, 88F6821, 88F6W21, 88F6820, and 88F6828 ARMADA® MV-S109094-00

380, 381, 382, 383, 385, and 388 High-Performance Single/Dual CPU System
on Chip Functional Specifications

External standards

Cortex-A9 Technical Reference Manual ARM DDI 0338
Cortex-A9 Floating-Point Unit Technical Reference Manual ARM DDI 0408
Cortex-A9 NEON™ Media Processing Engine Technical Reference Manual ARM DDI 0409
Corelink™ Level 2 Cache Controller L2C-310 Technical Reference Manual ARM DDI 0246

ARM Architecture Reference Manual, Second Edition

USB-HS High-Speed Controller Core Reference
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Preface
Terms and Abbreviations

Terms and Abbreviations

Signal Range

Active Low Signals #

State Names

Register Naming
Conventions

Reset Values

Abbreviations

Numbering Conventions

Copyright © 2017 Marvell
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A signal name followed by a range enclosed in brackets represents a range of logically related
signals. The first number in the range indicates the most significant bit (MSb) and the last
number indicates the least significant bit (LSb).

Example: DB_Addr[12:0]

An n letter at the end of a signal name indicates that the signal’s active state occurs when
voltage is low.

Example: INTn

State names are indicated in italic font.
Example: linkfail

Register field names may be indicated by angle brackets.
Example: <Reglnit>

Register field bits are enclosed in brackets.

Example: Field [1:0]

Register addresses are represented in hexadecimal format.
Example: 0x0

Reserved: The contents of the register are reserved for internal use only or for future use.

A lowercase <n> in angle brackets in a register indicates that there are multiple registers with
this name.
Example: Multicast Configuration Register<n>

Reset values have the following meanings:
0 = Bit clear
1 = Bit set

Kb: kilobit

KB: kilobyte

Mb: megabit

MB: megabyte

Gb: gigabit

GB: gigabyte

Unless otherwise indicated, all numbers in this document are decimal (base 10).

An 0x prefix indicates a hexadecimal number.
An 0b prefix indicates a binary number.
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1 Detailed Features List

ARMv7 Cortex-A9 The ARMv7 core supports the following features:
CPU(s) m Upto2.0GHz
m  Superscalar RISC CPU with Harvard architecture, variable length, out-of-order
pipeline

NEON SIMD co-processor for improved signal processing

DSP instructions to boost performance for multimedia and signal processing
algorithms

32-bit instruction set for high-performance and flexibility

Thumb-2 and Thumb-EE instruction set for code density

Single / double precision Floating Point Unit (FPU)

Symmetrical Multiprocessing (SMP) and Asymmetric Multiprocessing (AMP) modes

32-KB L1 Instruction cache 4-way, set-associative, virtually indexed, physically
tagged, parity protected

m  32-KB L1 Data cache, 4-way, set-associative, physically indexed, physically
tagged, parity protected

m L1 Prefetch:
¢ Software driven using ARM PLD instructions

¢ Hardware prefetcher that monitors up to 2 data streams
m  Table Look-ahead Buffer (TLB):
* Micro TLB: Two 64-entry fully-associative for Instruction and Data caches
* Macro TLB: 512-entry 2-way associative structure
MESI cache coherency scheme
Hit-under-miss and multiple outstanding requests
8-stage pipeline
Out-of-order execution for increased performance
Branch Prediction Unit:
¢ 2-way Branch Target Address Cache (BTAC) of 4096 entries
¢ Global History Buffer (GHB) with 16K 2-bit predictors
* Return Stack with eight 32-bit entries
64-bit internal data bus with 64-bit load / store instructions
Endianess options—Little or Mixed Endian
Performance Monitor Unit (PMU) that counts up to 6 event types

JTAG/ARM-compatible ICE and Embedded Trace Module (ETM) for enhanced
real-time debug capabilities

Doc. No. MV-S108817-00 Rev. H Copyright © 2017 Marvell
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Detailed Features List

Unified Layer 2 Cache

16-way, 1024 KB, write-back and write-through cache

Physically Indexed Physically Tagged (PIPT)

Non-blocking pipeline supports multiple outstanding requests and Hit Under Miss
(HUM) operation

m  Lockdown/way-locking for data and instructions by line or master ID

Parity protected

DDR3 / DDR3L / DDR4 16/32-bit, with an Error-Correcting Code (ECC) option supported by both interface
SDRAM Controller widths

Supports DDR3L up to1600, DDR3 up to 1866 and DDR4 up to 1600

Supports synchronous clock ratio of 1:N and 2:N between the CPU cores and the
DRAM interface

m  Supports asynchronous clock frequencies between the CPU cores and the DRAM
interface

Supports 1.5 and 1.35V for DDR3 (SSTL) and 1.2V for DDR4 (POD")
Smart scheduler for transaction re-ordering and QoS
Auto calibration of 1/0 output impedance

Up to 8 Gb for DDR3 and 16 Gb for DDR4 (supports all DDR devices densities,
according to the JEDEC standard)

DDR3/DDR4 write and read leveling support

Proprietary data and control eye pattern optimization process to improve signal
integrity

DDRS3 address mirroring support

Supports DDR3/DDR4 BL8

Supports the 2T and 3T modes to enable high-frequency operation even under a
heavy-load configuration

Supports SDRAM bank interleaving

8/16 open pages per rank (DDR3 and DDRA4, respectively)
Up to a 128-byte burst per single memory

Supports x8 and x16 memory devices

Supports the following DDR4 features:

* DDR4 PDA (Per DRAM Accessibility)

* DDR4 MRS readout

* DDR4 different bank group timings

¢ Supports different pin mapping for DDR3/DDR4 optimization of board routing

* Pseudo Open Drain

Copyright © 2017 Marvell Doc. No. MV-S108817-00 Rev. H
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Gigabit Ethernet = 88F6810
(GbE) Ports * 2 GbE ports (0 and 1)
¢ SGMII/ RGMII / Ml interface

m 88F6820/88F6828

* 3 GbE ports (0-2)

* SGMII/ QSGMII / RGMII / Ml interface

SGMII supports 10/100/1000/2500 Mbps

Full-wire speed receive and transmit of short packets

Support for IEEE 1588v2 (PTP)

DA filtering

Hash-based statistical load balancing (RSS)

Strict priority/WRR arbitration between 8 transmit queues with rate limiting
Per queue egress rate shaping

Support for queuing based on Marvell® DSA tag

Support for jumbo frames (up to 10K) on both receive and transmit
TCP/IP checksum acceleration

Support for IEEE 802.3az (Energy-Efficient-Ethernet)

Support for Wake-On-LAN

Hardware Buffer 4 independent buffer pools
Management = Up to 64 KB elements per pool
Dedicated DMA engines for read-ahead or write-back from/to external memory

Doc. No. MV-S108817-00 Rev. H Copyright © 2017 Marvell
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Detailed Features List

PCI Express (PCle) 88F6810/—Supports 3 ports x1 lanes

Interface m  88F6820/88F6828—Supports 1 port x4 lanes and additional 2 ports x1 lane or
up to 4 ports x1 lane

PCle Gen 1.1 at 2.5 Gbps / Gen 2.0 at 5 Gbps signaling
Supports Root Complex and Endpoint modes

Lane polarity inversion/reversal support

Maximum payload size of 128 bytes

Single Virtual Channel (VC-0)

Replay buffer support

Extended PCle configuration space

Power management: LOs and L1 ASPM active power state support; software L1
and L2 support

MSI / MSI-x support
Error message support
m  PCle master specific features:

* Host to PCle bridge—translates CPU cycles to the PCle memory or
configuration cycles

¢ Supports DMA bursts between memory and PCle

¢ Supports up to 4 outstanding read transactions
* Maximum read request of up to 128 bytes
m  PCle target specific features:
¢ Supports reception of up to 8 read requests
* Maximum read request of up to 4 KB
* Supports PCle access to the device internal and external space

High-Speed Integrated 88F6810—Integrates 5 low-power, high-speed SERDES PHY's, based on proven
SERDES Lanes Marvell SERDES technology

m 88F6820/88F6828 Integrates 6 low-power, high-speed SERDES PHYs, based on
proven Marvell SERDES technology

m  Diverse multiplexing options of PCle, SATA 3.0, SGMII, QSGMII, and USB 3.0
interfaces
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USB Controllers m 3 USB ports configurable from the following 4 USB controllers:
¢ 2 USB 3.0/2.0 Host compliant ports with integrated PHYs
* 1 USB 3.0 Device compliant port with integrated PHYs
* 1 USB 2.0 Host or Device compliant port with integrated PHY
m  AsaHost:
¢ Extensible Host Controller interface (xHCI) compatible
* Supports direct connection to all device types (SS, HS, FS, LS)
¢ Supports up to 64/16 independent endpoints (USB 3.0/USB 2.0, respectively)
m  As a Device:
¢ Connects to all host types (SS, HS, FS) and hubs
¢ Supports up to 16/4 independent endpoints (USB 3.0/USB 2.0, respectively)
Supports control, interrupt, bulk, and isochronous data transfers
USB Power Management states:
* UO (Active), U1 (Idle), U2 (Deep Idle), and U3 (Suspended) for USB 3.0
¢ Suspend and Resume for USB 2.0

2 Marvell® 6 Gbps
(Gen 3x) SATA 3.0
Ports

88F6810/88F6820—2 fully compliant SATA 3.0 ports

88F6828—4 fully compliant SATA 3.0 ports

Supports communications speeds of 6.0 Gbps, 3.0 Gbps, and 1.5 Gbps
Supports Gen 1x, Gen 2x, Gen 3

Supports programmable transmitter signal levels

Supports Native Command Queuing (NCQ) and First Party DMA (FPDAM) with up
to 32 outstanding commands per port

Supports AHCI 1.0 and IDE programming interfaces

Supports Port Multiplier (PM)—Performs FIS-Based-Switching as defined in the
SATA working group PM definition

m  Port Selector (PS)—Issues the protocol-based Out-of-Band (OOB) sequence to
select the active host port

Supports external SATA (eSATA)

Supports Partial and Slumber power management states
Advanced interrupt coalescing

Advanced drive diagnostics via the ATA SMART command

2 Cryptographic m  Hardware implementation on Encryption/Decryption and Authentication engines to
Engines boost IP security (IPsec) and file encryption/decryption

m  Dedicated DMA to feed the hardware engine with data from the internal SRAM
memory or from the DDR memory

m  Implements AES, DES, and 3DES encryption algorithms
Implements SHA2, SHA1, and MD5 authentication algorithms
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4 XOR DMA Engines

TDM Controller

I2S Input/Output and
S/PDIF Output
Audio Interfaces

Device Bus Controller

NAND Flash
Controller

2 SPI Ports

SD/SDIO/MMC /
eMMC Host Interface

2 UART Interfaces

Copyright © 2017 Marvell
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Detailed Features List

RAID5 P (XOR parity) generate and repair up to 8 source blocks
RAID6 P and Q generate and repair up to 8 source blocks
Memory copy (DMA) acceleration

iSCSI CRC-32 calculation

Memory initialization function

Supports 2 independent VolP channels
Generic interface to standard SLIC / SLAC / DAA / codec devices
Compatible with standard PCM highway formats

Supports various bit clock rates (256 kHz to 8.192 MHz, in increments of
powers of 2)

Sample rates of: 44.1, 48, and 96 kHz
Compliant with IEC 60958-1, 60958-3, and 61937 specifications
Supports plain 12S, right-justified, and left-justified formats

8/16-bit multiplexed address / data bus

Supports different types of standard memory devices, such as NOR Flash and
ROM

Up to 5 chip selects with programmable timing

Native support for NAND Flash with up to:

* 8 KB page size

* 16-bit ECC per page

4 chip selects with programmable timing and optional external wait-state control

General purpose 1-bit SPI interface
SPI port has up to 4 chip selects

1-bit / 4-bit SDmem, SDIO 3.0

1-bit / 4-bit / 8-bit MMC 4.4 for eMMC
SDR-50: Up to 100 MHz

HS-DDR: Up to 50 MHz

Hardware generate/check CRC on all command and data transactions on the card
bus

16750 UART compatible

Each port has:

¢ 2 pins for transmit and receive operations
¢ 2 pins for modem control functions
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Advanced Power
Management

2 I2C Interfaces

Real Time Clock

Integrated BootROM

2 Integrated Low Drop
Out (LDO) Controller

Multi-Purpose Pins
(MPP)

Clock Generation

Interrupts

Doc. No. MV-S108817-00 Rev. H
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CPU Power Management states:

* Deep Idle (CPU power down)

¢ Idle (CPU clock gating)

¢ Throttle (CPU reduced speed)

* Run (CPU full speed)

Standby with Real Time Clock (RTC) alarm or external wake-up options
Wake-On-LAN (WOL) with lossless packet reception
SDRAM Self Refresh and Power Down modes
Selectable clock gating of different interfaces

PCle, SGMII, USB, and SATA SERDES shutdown
Energy Efficient Ethernet (EEE)

Various wake-up options

General purpose 12C master/slave ports
EEPROM Serial initialization support

External system wake-up
Battery backup

Boot from Flash (SPI, parallel NOR, parallel NAND, serial NAND (SPI-NAND), and
SDIO / MMC / eMMC)

Boot from PCle or SATA
Secured boot flow

On-chip LDO controller for external Positive-Negative-Positive (PNP) transistors
Programmable output voltages of 1.8/2.5V with 50 mV resolution.

60 MPP pins dedicated for peripheral functions and General Purpose I/0 (GPIO)
Each pin independently configurable

GPIO inputs configurable to register interrupts from external devices and generate
maskable interrupts

GPIO outputs configurable for PWM control of LED or fan operation

Internal generation of CPU clock, Core clock, SDRAM clock, RGMII/MII clock,
SERDES clock, TDM clock, Audio clock, and external Reference clock from a
single 25-MHz reference clock

Supports internal generation of spread spectrum clocking on the CPU subsystem
and SDRAM interface

ARM compliant Generic Interrupt Controller (GIC), version 1

Copyright © 2017 Marvell
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Detailed Features List

Thermal Sensor On-die Thermal Sensor with over-heat interrupt

Timers/Counters and

Watchdog Timers Integrated programmable 32/64-bit timers/counters and watchdog timers

Package TFBGA 17x17 mm package, 0.8 mm ball pitch
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1.1 Device Differences

Table 1 lists the differences between the devices.

Table 1: Device Differences

88F6810 88F6820 88F6828
JTAG Device ID 6820
CPU
Core Counts Single Dual Dual
CPU Architecture Cortex A9 Cortex A9 Cortex A9
L1 1/D cache 32 KB 32 KB 32 KB
Max Core Speed (GHz) 1.6 2.00 2.00
L2 Cache Size 1 MB 1 MB 1 MB
Ethernet
GbE Ports 2 3 3
RGMII 2 2 2
SGMII 2 3 3
QSGMII No Yes Yes
Buffer Management Yes Yes Yes
SMI 1 1 1
Memory
DDR3/3L/4 DDR3/3L/4 DDR3/3L/4 DDR3/3L/4
16/32-bit + ECC 16/32-bit + ECC 16/32-bit + ECC
NAND Yes Yes Yes
SPI 2 2 2
Device Bus 8/16-bit 8/16-bit 8/16-bit
Co-processor
Cryptographic Engine/ Security Yes Yes Yes
Accelerator
DMA/RAID5/RAID6 4-Channels 4-Channels 4-Channels
Connectivity
PCle2.0 3 Ports x1 1 Port x4 + 2 Ports 1 Port x4 + 2 Ports

USB2.0 (Host/Device)
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Detailed Features List
Device Differences

Table 1: Device Differences (Continued)

88F6810 88F6820 88F6828
USB3.0 (Host) 2 2 2
USB3.0 (Device) 1 1 1
SATA3 2 2 4
SDIO3 Yes Yes Yes
1S / S/PDIF Yes Yes Yes
2 Channel TDM Yes Yes Yes
High Speed SERDES 5 6 6
Peripherals
PTP 1 1 1
UART 2 2 2
1>C 2 2 2
System Functions
GPIO 60 60 60
RTC Yes Yes Yes
AVS Yes Yes Yes
eFuse Yes Yes Yes
LDO 2 2 2
BootROM Yes Yes Yes
PCle Clock Outputs 2 2 2
Secure Boot Yes Yes Yes
Technology
Package 17x17 TFBGA, 0.8 | 17x17 TFBGA, 0.8 | 17x17 TFBGA, 0.8
mm mm mm
Process 28LP 28 LP 28 LP
I-Temp Yes Yes Yes
Copyright © 2017 Marvell Doc. No. MV-S108817-00 Rev. H
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2 Pin Information

This section provides the pin logic diagram for the 88F6810, 88F6820, and 88F6828 devices and a
detailed description of the pin assignments and their functionality.
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2.1 Pin Logic

Figure 1: 88F6810 Pin Logic Diagram (Top)

Pin Information
Pin Logic

AVS_FB 4&—

DEV_A[2:0] ¢——
DEV_AD[15:0] ¢——P
DEV_ALE[1:0] ¢——

DEV_BOOTCSh ¢———

DEV_BURSTn_LASTn ¢———
DEV_CLKOUT ¢———
DEV_CSn[3:0] ¢———

DEV_OEn ¢———
DEV_READYn ——
DEV_WEn[1:0] ¢———

GPIO[47:0] ¢——P

12C<n>_SCK 4—p
12C<n>_SDA 4—p
<n>=0 thru1

JT_ CLK——p
JT_TDl——»p
JT_TDO ¢———
JT_TMS_CORE ——p
JT_TMS_CPU ——p
JT_RSTn——p

LDOA_CTRL 4&—
LDOA_SENSE ——p
LDOB_CTRL ¢——
LDOB_SENSE ———p

FE_.COL—p
FECRS—
FE_RXCLK
FE_RXD[3:0] ———p>
FE_RXDV ——p
FE_RXERR ——
FE_TXCLK ———p
FE_TXD[3:0] ¢———
FE_TXEN ¢———
FE_TXERR ¢————

AVS

Device Bus

GPP

JTAG

LDO

Mil

PCle

PTP

Reference Clock

RTC

SAT

SDIO/MMC

SDRAMDDR3

Diagram continued on the follow ing page

—— PCle0_RSTOUTn
4—» PCle<n>_CLK_P/N
<n>=0 thru 1
44— PCle<n>_CLKREQ
«4——— PCle<n>_RX_PIN

—» PCle<n> TX_PIN
<>=0,2,3

<4——— PTP_CLK
<4—— PTP_EVENT_REQ
—  » PTP_TRIG_GEN

€——— REF_CLK_XIN
—  » REF_CLK_XOUT

—» RTC_ALARMn
4—— RTC_XIN
—— RTC_XOUT

— » SATA<n> PRESENT_ACTIVEn
4——— SATA<n>_RX_PIN
—  » SATA<>_TX_PIN

<n>=0 thru 1

—  »SD CLK
<4—» SD_CMD
<——p SD_D[7:0]

—  » M_A[150]

— » M_BA[2:0]

—  » M_CASn

<—» M_CB[7:0]

— » M_CLKOUT[1:0]/M_CLKOUTN[1:0]
—» M_CKE[1:0]

—  » M_CSn[1:0]

— » M_DMI[4:0]

<—» M_DQ[31:0]

<4——» M_DQS[4:0]/M_DQSn[4:0]
—  » M_ODT[1:0]

—  » M_RASH

—  » M_RESETn

—  » M_VTT.CTRL

—  » M_WEn
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Figure 2: 88F6810 Pin Logic Diagram (Bottom)

GE<n>_RXCLK ————p»
GE<n>_RXCTL ——p
GE<n>_RXD[3:0] ———p
GE<n>_TXCLKOUT ¢———
GE<n>_TXCTL ¢——
GE<n>_TXD[3:0] ¢&——
<n>=0 thru 1

SGM ll<n>_RX_P/N ———p
SGM lI<n>_TX_P/N ¢———
<n>=0 thru1

SMI_MDC 44—
SMI_MDIO 4—»

CDRN ——p
M_DECC_ERR ¢———
MRn ———p
REF_CLK_OUT[1:0] ¢———
SYSRST_OUTn 4&——
SYSRST_INn ———p

ND_ALE ¢———
ND_CEn[3:0] ¢———
ND_CLE ¢———
ND_IO[15:0] ¢——P
ND_RBn[1:0] ———»
ND_REn ¢———
ND_WEn ¢———

Diagram continued from the previous page

RGMII
SGMII SDRAMDDR4
SMI
Miscellaneous
SPI
NAND Flash
UART
UsSB 2.0
USB 3.0

—» M_A[13:0]

—» M_ACTn

—» M_BA[1:0]

—p M_BG[1:0]

——P M_CASn/M_A[15]
<4—» M_CBJ[7:0]

—Pp M_CLKOUT[1:0]/M_CLKOUTN[1:0]
——p» M_CKE[1:0]

— M_CSn[1:0]

——p M_DMn[4:0]/M_DBIn[4:0]
<4—» M_DQ[31:0]

<4—» M_DQS[4:0]/M_DQSn[4:0]
——» M_ODT[1:0]

—P M_RASn/M_A[16]
———» M_RESETn

—» M_VTT_CTRL

—» M_WEnWM_A[14]

—— SPI<n>_CSn[3:0]
44— SPI<n>_MISO
——» SPI<n>_MOSI
—p SPI<n>_SCK

<n>=0 thru1

44— UA<n>_CTS
—p UA<n>_RTS
4— UA<n>_RXD
— UA<n>_TXD

<n>=0 thru1

<4——p USB<n>_DP/M
<n>=0 thru 2

4— USB3_<n>_RX_P/N
——Pp USB3_<n>_TX_P/N
<n>=0 thru2
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Figure 3: 88F6820/88F6828 Pin Logic Diagram (Top)

Pin Information
Pin Logic

AVS_FB ¢——

DEV_A[2:0] ¢——
DEV_AD[15:0] ¢——P
DEV_ALE[1:0] ¢———

DEV_BOOTCSn ¢———

DEV_BURSTn_LASTn ¢————
DEV_CLKOUT ¢———
DEV_CSn[3:0] ¢———

DEV_OEn ¢———
DEV_READYn ——p
DEV_WEN[1:0] ¢———

GPIO[59:0] ¢——P

12C<n>_SCK 4——p
12C<n>_SDA 4—p
<n>=0 thru1

AU_I2SBCLK ¢———
AU_12SDI ———p
AU_I12SDO ¢———
AU_EXTCLK ——p
AU_I2SLRCLK ¢———
AU_I2SMCLK ¢———

JT CLK———p
JT_TDl——»p
JT_TDO ¢——
JT_TMS_CORE ——p
JT_TMS_CPU ——p
JT_RSTh——p

LDOA_CTRL ¢—
LDOA_SENSE ——p
LDOB_CTRL ¢——
LDOB_SENSE ———p

AVS
RGMII
Device_Bus
RTC
GPP SAT,
l’c
SDIO/MMC
’s
JTAG SDRAM_DDR3
LDO

Diagram continued on the follow ing page

4—— GE<n>_RXCLK

44— GE<n>_RXCTL

4—— GE<n>_RXDI[3:0]

——P GE<n>_TXCLKOUT

—» GE<n>_TXCTL

——p GE<n>_TXD[3:0]
<n>=0 thru1

—» RTC_ALARMn
<4—— RTC_XIN
——— RTC_XOUT

——P SATA<n>_PRESENT_ACTIVEn
4—— SATA<n>_RX_PIN
——P SATA<n>_TX_PIN

<n>=0 thru3

—  »SD CLK
<—» SD_CMD
<—» SD_D[7:0]

— » M_A[15:0]
—  » M_BA[2:0]

—  » M_CASn

<—» M_CB[7:0]

—  » M_CLKOUT[1:0]/ M_CLKOUTR[1:0]
— » M_CKE[1:0]

—» M_CSn[1:0]

—  » M_DM[4:0]

<—» M_DQ[31:0]

<——» M_DQS[4:0] /M_DQSn[4:0]

—  » M_ODT[10]

—  » M_RASn

——» M_RESETn

—  » M_VTT.CTRL

—  » M_WEn
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Figure 4: 88F6820/88F6828 Pin Logic Diagram (Bottom)

Diagram continued from the previous page

CDRn——p
M_DECC_ERR ¢————
MRn——p
REF_CLK_OUT[1:0] ¢———
SYSRST_OUTh ¢———
SYSRST_INn——p

Miscellaneous

FE_ COL——p SDRAM_DDR4
FE_CRS ——
FE_RXCLK ——
FE_RXD[3:0] ——»
FERXOV— |
FE_RXERR ——
FE_TXCLK ——»
FE_TXD[3:0] ¢———
FE_TXEN €———
FE_TXERR ¢———

ND_ALE ¢——— SGMII
ND_CEn[3:0] ¢———
ND_CLE ¢——
ND_IO[15:0] ¢——P NAND Flash

SMI
ND_RBn[1:0] ———»
ND_REn ¢———
ND_WEn ¢——— SPDIF

PCle0_RSTOUTH ¢———
PCle<n> CLK_P/N ¢——
<n>=0thru1 SPl
PCle<n> CLKREQ ——— PCle x1
PCle<n> RX_P/N ——p
PCle<n> TX_P/N ¢————
<n>=0thru3

PCle0_CLK_PIN ¢——
PCle0_CLKREQ ——
PCle0_RSTOUTH ¢——— PCle x4
PCle0_RX_P/N[3:0] ———>
PCle0_TX_P/N[3:0] g———

TDM

PTP_CLK ——p
PTP_EVENT_REQ —p PTP UART
PTP_TRIG_GEN ¢———

QSGM II_RX_P/N ———
QSGMII_TX_P/N ¢——— QSGMIl USle

REF_CLK_XIN ——»
REF_CLK_XOUT ¢———

REFCLK
USB3

— » M_A[13:0]

—  » M_ACTn

—» M_BA[1:0]

—  » M_BG[1:0]

<—» M_CASWM_A[15]
<4—» M_CB[7:0]

—  » M_CLKOUT[1:0]/ M_CLKOUTR[1:0]
—» M_CKE[1:0]

— % M_CSn[1:0]

—  » M_DBIn[4:0]/M_DMn[4:0]
<—» M_DQ[31:0]

—» M_DQS[4:0]/ M_DQSn[4:0]
—  » M_ODT[1:0]

—  » M_RASWM_A[16]

—  » M_RESETn

—  » M_VTT_CTRL

— » M_WEWM_A[14]

«4— SGMII<n>_RX_P/N
——Pp SGMIl<n>_TX_P/N
<n>=0 thru2

—— SM|_MDC
<4—» SMI_MDIO

——» AU_SPDIFO

——P SPI<n>_CSn[3:0]
<4——p SPI<n>_MISO
——Pp SPI<n>_MOSI
——P SPI<n>_SCK
<n>=0 thru1

4— TDM2C_INTn
—» TDM2C_RSTn
<4—» TDM2C_DRX
<4—» TDM2C_DTX
<4—» TDM2C_FSYNC
<4—» TDM2C_PCLK

4—— UA<n>_CTS
—p UA<n>_RTS
44— UA<n>_RXD
—p UA<n>_TXD
n=0 thru1

<4—» USB<n>_DP/M
<n>=0 thru2

<€——— USB3_<n> RX_P/N
— » USB3_<n> TX_PIN

<n>=0 thru2
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Pin Information
Pin Descriptions

2.2 Pin Descriptions

This section details all the pins for the different interfaces providing a functional description of each
pin and pin attributes.

| ;I | For a description of the unused pins, refer to Section 3, Unused Interface Strapping,

Note

on page 75.

Table 2 and Table 3 define the abbreviations and acronyms used in the pin description tables.

Table 2:

Term
<n>
Analog
Calib
CML
CMOS
DDR
GND
HCSL
|

1/0

)

oD

POD
Power
SDR
SSTL
XXXn

Copyright © 2017 Marvell
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Pin Functions and Assignments Table Key

Definition

Represents port number when there are more than one ports
Analog Driver/Receiver or Power Supply
Calibration pad type

Current Mode Logic

Complementary Metal-Oxide-Semiconductor
Double Data Rate

Ground Supply

High-speed Current Steering Logic

Input

Input/Output

Output

Open Drain pin
The pin allows multiple drivers simultaneously (wire-OR connection).
A pull-up is required to sustain the inactive value.

Pseudo Open Drain

Power Supply

Single Data Rate

Stub Series Terminated Logic

n - Suffix represents an Active Low Signal

Doc. No. MV-S108817-00 Rev. H
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Table 3: Interface Pin Prefixes

Interface Prefix
Inter-IC Sound Interface (IZS or S/PDIF) AU_
Adaptive Voltage Selector AVS_
Device Bus Interface DEV_
Gigabit Ethernet GE_
Inter-Integrated Circuit (I2C) 12C_
JTAG JT_
Low-Dropout Regulator LDO_
NAND Flash Interface ND_
PCle Interface PCle_
Precision Timing Protocol Interface PTP_
Real Time Clock Interface RTC_
Reference Clock REF_
SDRAM DDR3/4 Interface M

Quad Serial Gigabit Media Independent Interface = QSGMII_

Serial-ATA Interface SATA_
Secure Digital Input/Output SD_
Serial Gigabit Media Independent Interface SGMII_
SERDES SRD_
Serial Peripheral Interface SPI_
Time Division Multiplexing TDM2C _
Universal Asynchronous Receiver Transmitter UA_
Universal Serial Bus USB_
Doc. No. MV-S108817-00 Rev. H Copyright © 2017 Marvell
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2.21

Table 4:

Pin Name

VDD

VSS
CPU_PLL_AVDD
CPU_PLL_AVSS
RTC_AVDD
SRD_AVDD
USB_AVDD

USB_AVDDL

VDDO_A

VDDO_B

VDDO_C

VDDO_D

VDDO_E

VDDO_M
VHV

Copyright © 2017 Marvell
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Power Supply

Pin Type
Power

Ground
Analog Power
Analog Ground
Analog Power
Analog Power
Analog Power

Analog Power

Power

Power

Power

Power

Power

Power

Power

Document Classification: Proprietary Information

Pin Information
Pin Descriptions

Power Supply Pin Description

Description

Core and CPU Voltage

Main ground

CPU PLL quiet power supply
CPU PLL quiet ground

RTC quiet power supply
NOTE: See the Design Guide for power supply filtering recommendations.

PCle, SATA, SGMII/QSGMII, ETM, USB3.0, SERDES quiet power supply.
NOTE: See the Design Guide for power supply filtering recommendations.

USB 2.0 PHY and LDO_A quiet power supply.
NOTE: See the Design Guide for power supply filtering recommendations.

USB 2.0 PHY quiet power supply
NOTE: See the Design Guide for power supply filtering recommendations

I/O supply voltage for the SMI, JTAG, Miscellaneous, GPIO, 12C0, LDO_B,

and UART interfaces.

NOTE: For more details on the MPP multiplexing options, see the
Multi-Purpose Pins Functionality section.

I/0O supply voltage for the Device Bus/NAND Flash, GPIO, UART, PTP, SPI,

PCle, SATA, and GbEQO interfaces.

NOTE: For more details on the MPP multiplexing options, see the
Multi-Purpose Pins Functionality section.

I/0O supply voltage for the Device Bus/NAND Flash, GPIO, UART, PTP, SPI,

I12C, PCle, SATA, and GbE1 interfaces.

NOTE: For more details on the MPP multiplexing options, see the
Multi-Purpose Pins Functionality section.

I/0O supply voltage for the GPIO, 12C, SATA, PCle, TDM, Audio / S/PDIF,

PTP, SPI, and UART interfaces.

NOTE: For more details on the MPP multiplexing options, see the
Multi-Purpose Pins Functionality section.

I/0O supply voltage for the GPIO, 12C, SATA, PCle, TDM, Audio / S/PDIF,

PTP, SPI, and UART interfaces.

NOTE: For more details on the MPP multiplexing options, see the
Multi-Purpose Pins Functionality section.

I/0 supply voltage for the SDRAM interface.

eFUSE is a technology which allows dynamic real-time reprogramming.
Leave unconnected for other operations.
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2.2.2 Adaptive Voltage Scaling (AVS) Interface

AVS external interface to Power Management unit on board

Table 5: Adaptive Voltage Scaling (AVS) Interface Pin Description

Pin Name 1/O0  Pin Power Rail Description
Type
AVS_FB O Analog | CPU_PLL_AVDD @ AVS Feedback Signal.

Feedback to the external power regulator to adjust the

voltage level.
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2.2.3 Device Bus Interface

Pin Information
Pin Descriptions

EI These signals are multiplexed on MPP pins.

Note

Table 6: Device Bus Interface Pin Description

Pin Name

DEV_A[2:0]

DEV_ADI[15:9]

DEV_ADI[8:0]

DEV_ALE[1:0]

DEV_BOOTCSn

DEV_BURSTn_LASTnh

DEV_CLKOUT

DEV_CSn[3]
DEV_CSn[2:0]
DEV_OEn

DEV_READYn

DEV_WEn[1]
DEV_WER[0]

Copyright © 2017 Marvell
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1/10

O
I/0

I/0

O O O O

o

Pin
Type
CMOS
CMOS

CMOS

CMOS

CMOS

CMOS

CMOS

CMOS
CMOS
CMOS
CMOS

CMOS
CMOS

Power Rail

VDDO_C

VDDO_B

VDDO_C

VDDO_C

VDDO_C

VDDO_C

VDDO_C

VDDO_B
VDDO_C
VDDO_C
VDDO_C

VDDO_B
VDDO_C

Description

Device Bus Address.

Device Bus Data Input/Output.
Output command, address and data.
Input data during read operations.

Device Bus Data Input/Output.
Output command, address and data.
Input data during read operations.

Device Bus Address Latch Enable.
Controls the activating path for the address to the
external address registers.

Device Bus Boot Chip Select. Corresponds to Boot Bank.

Device Burst/Device Last
Optional output.

Device Bus Clock Output
Clock reference when in synchronous device bus mode.

Device Bus Chip Select.
Device Bus Chip Select.
Device Bus Output Enable

Device Bus Ready.
Used as cycle extender when interfacing a slow device.

Device Bus Byte Write Enable (most significant byte).
Device Bus Byte Write Enable (least significant byte).
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224 General Purpose Pins (GPP)

Each individual pin can be defined as an input, output, or edge-sensitive interrupt input.

These pins can be used for indications retrieval or for peripherals control.

EI These signals are multiplexed on MPP pins.
Note

Table 7:  General Purpose Pins (GPP) Pin Description

Pin Name 1/O0  Pin Power Rail Description

Type
GPIO[3:0] 110 CMOS @ VDDO_A General Purpose Pin(s)
GPI0[20:4] 110 CMOS @ VDDO_B General Purpose Pin(s)
GPIO[43:21] 110 CMOS @ VDDO_C General Purpose Pin(s)
GPIO[47:44] 110 CMOS @ VDDO D General Purpose Pin(s)

NOTE: GPIOJ[44] has a special function during the boot
sequence (refer to the Section 7.8, Boot Progress
and Failure Signal).

GPI0[59:48] 110 CMOS @ VDDO_E General Purpose Pin(s)
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Pin Information
Pin Descriptions

2.2.5 Inter-Integrated Circuit (I2C) Interface

N

Note

These signals are multiplexed on MPP pins.

12C0 is compliant with I°C Fast Mode. All other I2C pins are compliant with 1°C
Standard Mode only. For further detail see the Functional Specifications 1°C
section.

Table 8: Inter-Integrated Circuit (I2C) Interface Pin Description

Pin Name

12C0_SCK

12C1_SCK

12C0_SDA

12C1_SDA

Copyright © 2017 Marvell
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1/0
I/0
oD

I/0
oD

I/0
oD

I/0
oD

Pin
Type
CMOS

CMOS

CMOS
SDR

CMOS
SDR

Power Rail Description
VDDO_A I2C Serial Clock
Serves as output when acting as an 12C master.
Serves as input when acting as an I°C slave.
NOTE: Must be pulled up to a power rail.
VDDO_B or I2C Serial Clock
VDDO_C or Serves as output when acting as an 12C master.
VDDO_E Serves as input when acting as an I2C slave.
NOTE: Must be pulled up to a power rail.
VDDO_A I2C Serial Data/Address
Address or write data driven by the I2C master or read
response data driven by the 12C slave.
NOTE: Must be pulled up to a power rail.
VDDO_B or I2C Serial Data/Address
VDDO_C or Address or write data driven by the I2C master or read
VDDO_E response data driven by the 12C slave.
NOTE: Must be pulled up to a power rail.
Doc. No. MV-S108817-00 Rev. H
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2.2.6 Inter-IC Sound (IZS) Interface

EI These signals are multiplexed on MPP pins.
Note

Table 9: Inter-IC Sound (IZS) Interface Pin Description

Pin Name 1/0 Pin Power Rail Description
Type
AU_I2SBCLK (0] CMOS VDDO_E 12S Bit Clock (64 x Fs)

AU_I2SDI and AU_I2SDO are referenced to this clock.
NOTE: Fsis the audio sampling rate.

AU_I2SDI CMOS @ VDDO_E 12S Receiver Serial Data In

SDR This signal is referenced to AU_I2SBCLK.
AU_I2SDO (0] CMOS @ VDDO_E 12S Transmitter Serial Data Out

SDR This signal is referenced to AU_I2SBCLK.
AU_EXTCLK CMOS @ VDDO_E 12S External Master Clock

When in use, AU_I2SBCLK, AU_I2SMCLK, and AU_
I2SLRCLK are being generated from this signal.

AU_I2SLRCLK (0] CMOS | VDDO_E 12S Word Select Left/Right Clock (1 x Fs)
NOTE: Fsis the audio sampling rate.

AU_I2SMCLK 0} CMOS @ VDDO_E 12S Master Clock (256 x Fs)
NOTE: Fs is the audio sampling rate.
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2.2.7 JTAG Interface

Pin Information
Pin Descriptions

The device supports a JTAG interface and is compliant with the IEEE 1149.1 standard.

It supports mandatory and optional boundary scan instructions.

Table 10: JTAG Interface Pin Description

Pin Name

JT_CLK

JT_TDI

JT_TDO

JT_TMS_CORE

JT_TMS_CPU

JT_RSTn

Copyright © 2017 Marvell
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1/0

Pin
Type
CMOS

CMOS
SDR

CMOS
SDR

CMOS
SDR

CMOS
SDR

CMOS

Power Rail

VDDO_A

VDDO_A

VDDO_A

VDDO_A

VDDO_A

VDDO_A

Description

JTAG Test Clock

JT_TDI, JT_TDO, JT_TMS_CORE are referenced to this
clock.

NOTE: When unused, must be pulled down.

JTAG Test Data Input
Sampled on JT_CLK rising edge.
NOTE: When unused, must be pulled up to a power rail.

JTAG Test Data Output
Driven on JT_CLK falling edge.
NOTE: When unused, can be left unconnected.

JTAG Test Mode Select

Sampled on JT_CLK rising edge.

TMS signal for Boundary Scan mode.

NOTE: When unused, must be pulled up to a power rail.

JTAG Test Mode Select

Sampled on JT_CLK rising edge.

TMS signal for CPU debugger and trace mode.

NOTE: When unused, must be pulled up to a power rail.

JTAG Test Asynchronous Reset
NOTE: This pin must be pulled down to GND.
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2.2.8 Low-Dropout Regulator (LDO)

Table 11: Low-Dropout Regulator (LDO) Pin Description

Pin Name /O  Pin Power Rail Description
Type
LDOA_CTRL (0] Analog | USB_AVDD Used to convert 3.3V to 1.8V.
Analog output pin, to be connected to the base of external
PNP device.
LDOA_SENSE | Analog = USB_AVDD Sense power pin for internal regulator voltage sense.

The default setting is 1.8V.
NOTE: For exact connections recommendations, see the
device's Hardware Design Guide.

LDOB_CTRL (0] Analog | VDDO_A Used to convert 3.3V to 2.5V.
Analog output pin, to be connected to the base of external
PNP device.

LDOB_SENSE | Analog | VDDO_A Sense power pin for internal regulator voltage sense.

The default setting is 2.5V.
NOTE: For exact connections recommendations, see the
device's Hardware Design Guide.
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2.2.9 Media Independent Interface (Mll)

EI These signals are multiplexed on MPP pins.
Note

Table 12: Media Independent Interface (MIl) Pin Description

Pin Name 1/0 Pin Power Rail Description
Type
FE_COL | CMOS vVDDO_B MIl Collision Indication

This signal is relevant for half-duplex mode only.
This signal is asynchronous.

FE_CRS | CMOS @ VDDO_B MII Carrier Sense Indication
This signal is relevant for half-duplex mode only.
This signal is asynchronous.

FE_RXCLK | CMOS | VDDO_B MII Receive Clock
FE_RXD[3:0], FE_RXDV, and FE_RXERR pins are
referenced to FE_RXCLK.

FE_RXD[3:0] CMOS | vDDO_B MIl Receive Data

SDR This bus is referenced to FE_RXCLK.
FE_RXDV CMOS | vDDO_B MIl Receive Data Valid

SDR This pin is referenced to FE_RXCLK.
FE_RXERR CMOS @ VDDO_B MIl Receive Error

SDR This pin is referenced to FE_RXCLK.
FE_TXCLK | CMOS @ VDDO_B MIl Transmit Reference Clock

This clock is provided by an external PHY device
connected to the MAC.
All MIl output pins are referenced to FE_TXCLK.

FE_TXD[3:0] (0] CMOS | vDDO_B MIl Transmit Data
SDR This bus is referenced to FE_TXCLK.
FE_TXEN O CMOS @ VDDO_B MIl Transmit Enable
SDR Indicates that the packet is being transmitted on the data
lines.
This pin is referenced to FE_TXCLK.
FE_TXERR O CMOS @ VDDO _Bor MIl Transmit Error
SDR VDDO_E This pin is referenced to FE_TXCLK.
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2.2.10 Miscellaneous Signals

Table 13: Miscellaneous Signals Pin Description

Pin Name 1/0 Pin Power Rail
Type
CDRn | CMOS  VDDO A
M_DECC_ERR (0] CMOS VDDO_B or
VDDO_C or
VDDO_E
MRn | CMOS VDDO_A

REF_CLK_OUT[1:0] O CMOS  VDDO_C or

VDDO_D
SYSRST_OUTn O CMOS VDDO A
oD
SYSRST_INn CMOS  VDDO_A
M_NCAL[2:0] | Calib  VDDO_M

Doc. No. MV-S108817-00 Rev. H

Description

CPU Debugger Reset (CDR) input, active low.
May be used by the debugger logic to reset the device.

Memory Uncorrectable ECC Error

Asserted upon a uncorrectable ECC error detected during
read data phase from DRAM.

Remains active as long as the <DBit> field in the in the
DDR Controller Interrupt Cause register is asserted.

For further information about the DDR Controller Interrupt
Cause register, refer to the device's functional
specifications.

NOTE: This signal is multiplexed on MPP pins.

Manual Reset (MR) input, active low.

SYSRST_OUTn is asserted low as long as the MRn input
signal is asserted low, and for an additional 100 ms after
MRn de-assertion.

25 MHz Reference output clock

System Reset Output
Reset request from the device to the board reset logic.
NOTE: This signal must be pulled up to a power rail.

System Reset
Main reset signal of the device.
Used to reset all units to their initial state.

SDRAM interface N channel output driver calibration.
Connect to VDDO_M through a resistor.
In case of DDRS3, all calibration pins must be connected
separately to a 931 ohm +/- 1% resistor.
In case of DDR4:
*  M_NCAL[O] must be connected to a 392 ohm +/- %
resistor.
*  M_NCAL[1] must be connected to a 392 ohm +/- 1%
resistor.
*  M_NCAL[2] must be connected to a 931 ohm +/- 1%
resistor.
NOTE: M_NCAL[1:0] are used for DDR DATA calibration
(POD/SSTL). M_NCALJ[2] is used for DDR CTRL
calibration (only SSTL).
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Table 13: Miscellaneous Signals Pin Description (Continued)

Pin Name /0  Pin Power Rail Description
Type
M_PCAL[2:0] | Calib VDDO_M SDRAM interface P channel output driver calibration.

Connect to VSS through a resistor.

In case of DDRS3, all calibration pins must be connected
separately to a 931 ohm +/- 1% resistor.

In case of DDR4:

*  M_PCAL[0] must be connected to a 2150 ohm +/- 1%

resistor.

*  M_PCAL[1] must be connected to a 2150 ohm +/- 1%
resistor.

*  M_PCAL[2] must be connected to a 931 ohm +/- 1%
resistor.

NOTE: M_PCAL[1:0] are used for DDR DATA calibration
(POD/SSTL). M_PCAL[2] is used for DDR CTRL
calibration (only SSTL).

ISET | Calib CPU_PLL_AVDD | Analog reference current.
This pin must be tied to a 6.04 kilohm +/-1% pull-down
resistor.
Copyright © 2017 Marvell Doc. No. MV-S108817-00 Rev. H
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2.2.11 NAND Flash Interface

|z | | m  These signals are multiplexed on MPP pins.
m  For more details refer to Section 5.5, Device Bus/NAND Flash Multiplexing,
Note on page 85.

Table 14: NAND Flash Interface Pin Description

Pin Name 1/0 Pin Power Rail Description
Type
ND_ALE (0] CMOS @ VDDO_C NAND Flash Address Latch Enable

The Address Latch Enable signal is one of the signals
used by the host to indicate the type of bus cycle
(command, address, data).

This pin is referenced to ND_WEn.

ND_CEn[3] (0] CMOS | vDDO_B NAND Flash Chip Enable
Controls the device selection.
Referenced to ND_WEn during output command,
address, and data.
Referenced to ND_REn during read operations.

ND_CEn[2:0] O CMOS @ VDDO_C NAND Flash Chip Enable
Controls the device selection.
Referenced to ND_WERn during output command,
address, and data.
Referenced to ND_REn during read operations.

ND_CLE 0} CMOS | vDDO_C NAND Flash Command Latch Enable
The Command Latch Enable signal is one of the signals
used by the host to indicate the type of bus cycle
(command, address, data).
This pin is referenced to ND_WEn.

ND_10[15:9] 1/0 CMOS | vDDO B NAND Flash Data Input/Output
Output command, address, and data referenced to ND_
WEn.
Input data during read operations referenced to ND_REn.

ND_IO[8:0] I/0 CMOS | VvDDO_C NAND Flash Data Input/Output
Output command, address, and data referenced to ND_
WEn.
Input data during read operations referenced to ND_REn.

ND_RBn[1:0] CMOS | VvDDO_C NAND Flash Ready/Busy
The Ready/Busy asynchronous signal indicates the target
status. When low, the signal indicates that one or more
operations are in progress.
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Table 14: NAND Flash Interface Pin Description (Continued)

Pin Name 1/0 Pin Power Rail
Type

ND_REn (0] CMOS  VDDO C

ND_WEn (0] CMOS | VvDDO_C

Copyright © 2017 Marvell

Description

NAND Flash Read Enable

The ND_IO[15:0] bus and ND_CEN[3:0] are referenced to
ND_REn during read operations.

This pin may have a different source when using CE care
or CE don't care flashes.

For full details, refer to the Functional Specification.

NAND Flash Write Enable

The ND_IO[15:0] bus, ND_CEN[3:0], ND_ALE, and ND_
CLE are referenced to ND_WEn during write operations.
This pin may have a different source when using CE care
or CE don't care flashes.

For full details, refer to the Functional Specification.
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2.212 PCI Express (PCle) x1 Interface

m  Port 0 is connected internally to PCle0_CLK_P/N. Port 1, Port2, and Port 3 are
EI connected to PCle1_CLK_P/N.
m  Refer to Table 39, 88F6810 SERDES Lane Selection Options, on page 82,
Note Table 40, 88F6820 SERDES Lane Selection Options, on page 82 and Table 41,
88F6828 SERDES Lane Selection Options, on page 83 for the PCle SERDES

Lane selection options.

Table 15: PCI Express (PCle) x1 Interface Pin Description

Pin Name 1/O  Pin Power Rail Description
Type
PCle0_RSTOUTN O CMOS @ VDDO _Bor Endpoint external triggered reset.
VDDO_D or For further details, refer to the RESET section.
VDDO_E NOTE: This signal is multiplexed on MPP pins.
PCle0_CLKREQ CMOS | VvVDDO_B or Endpoint request to enable/disable the reference clock.
VDDO_C or NOTE: This signal is multiplexed on MPP pins.
VDDO_E

Where <n> represents number 2 in case of 88F6810 and numbers 1 and 2 in case of 88F6820/88F6828

PCle<n>_CLKREQ | CMOS VDDO_B or Endpoint request to enable/disable the reference clock.
VDDO_E NOTE: These signals are multiplexed on MPP pins.
PCle3_CLKREQ CMOS | vDDO_B Endpoint request to enable/disable the reference clock.

NOTE: This signal is multiplexed on MPP pins.
Where <n> represents numbers 0 thru 1

PCle<n>_CLK_P/N 110 HCSL SRD_AVDD PCI Express Reference Clock 100 MHz Differential pair.
NOTE: When functions as output, each pin must be pulled
down through a 49.9 ohm 1% resistor.

Where <n> represents numbers 0, 2, and 3 in case of 88F6810 and numbers 0 thru 3 in case of 88F6820/88F6828

PCle<n>_RX_P/N | CML SRD_AVDD PCle Receive Lane Differential Pair.
NOTE: These signals are multiplexed on SERDES lanes.

PCle<n>_TX_P/N (0] CML SRD_AVDD PCle Transmit Lane Differential Pair.
NOTE: These signals are multiplexed on SERDES lanes.
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2213 PCI Express (PCle) x4 Interface

N| -

Note

Port 0 is connected internally to PCle0_CLK_P/N.

Refer to Table 39, 88F6810 SERDES Lane Selection Options, on page 82,
Table 40, 88F6820 SERDES Lane Selection Options, on page 82 and Table 41,
88F6828 SERDES Lane Selection Options, on page 83 for the PCle SERDES
Lane selection options.

Table 16: PCI Express (PCle) x4 Interface Pin Description

Pin Name

PCle0_RSTOUTnN

PCle0_CLKREQ

PCle0_CLK_P/N

PCle0_RX_P/N[3:0]

PCle0_TX_P/N[3:0]

Copyright © 2017 Marvell
March 9, 2017, Preliminary

1/10

O

I/0

(0]

Pin Power Rail Description

Type

CMOS | VDDO_B or Endpoint external triggered reset.
VDDO_D or For further details, refer to the RESET section.
VDDO_E NOTE: This signal is multiplexed on MPP pins.

CMOS @ VDDO _Bor Endpoint request to enable/disable the reference clock.
VDDO_C or NOTE: This signal is multiplexed on MPP pins.
VDDO_E

HCSL SRD_AVDD PCI Express Reference Clock 100 MHz Differential pair.

NOTE: When functions as output, each pin must be pulled
down through a 49.9 ohm 1% resistor.

CML SRD_AVDD Receive Lane Differential pair of PCI Express.
NOTE: These signals are multiplexed on SERDES lanes.

CML SRD_AVDD Transmit Lane Differential pair of PCl Express.
NOTE: These signals are multiplexed on SERDES lanes.
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2214 Precision Timing Protocol (PTP) Interface

EI These signals are multiplexed on MPP pins.
Note

Table 17: Precision Timing Protocol (PTP) Interface Pin Description

Pin Name /O  Pin Power Rail Description
Type

PTP_CLK CMOS @ VDDO_Bor PTP reference clock for time stamping.
VDDO_C or
VDDO_E

PTP_EVENT REQ CMOS @ VDDO_Bor PTP capturing event time.
VDDO_C or
VDDO_E

PTP_TRIG_GEN (0] CMOS @ VDDO _Bor PTP pulse signal.
VDDO_C or
VDDO_E
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2.215 Quad Serial Gigabit Media Independent Interface (QSGMII)

The three Gigabit Ethernet ports can be connected directly to a PHY operating in QSGMII mode, or
to other devices with QSGMII.

EI The QSGMII interface is available in the 88F6820 and 88F6828 devices only.
Note

Table 18: Quad Serial Gigabit Media Independent Interface (QSGMII) Pin Description

Pin Name 1/O  Pin Power Rail Description
Type
QSGMII_RX_P/N | CML SRD_AVDD Quad-SGMll interface input to one 5.0 Gbps SERDES
lane.
QSGMII_TX_P/N o} CML SRD_AVDD Quad-SGMll interface output from one 5.0 Gbps SERDES
lane.
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2.2.16 Reference Clock

Table 19: Reference Clock Pin Description

Pin Name 1/0 Pin Power Rail
Type

REF_CLK_XIN | CMOSs CPU_PLL_AVDD

REF_CLK_XOUT (0] Analog | CPU_PLL_AVDD

Doc. No. MV-S108817-00 Rev. H

Description

Crystal Clock Input

When used with external clock oscillator, connect

REF_CLK_XIN to external source output and leave

REF_CLK_XOUT floating.

NOTE: External oscillator mode supports only 1.8V
clock source.

Crystal Clock Output (feedback)
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2.217 Reduced Gigabit Media Independent Interface (RGMII)

EI These signals are multiplexed on MPP pins.

Note

Table 20: Reduced Gigabit Media Independent Interface (RGMII) Pin Description

Pin Name

GEO_RXCLK

GE1_RXCLK

GEO_RXCTL

GE1_RXCTL

GEO_RXD[3:0]

GE1_RXD[3:0]

GEO_TXCLKOUT

GE1_TXCLKOUT

Copyright © 2017 Marvell
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Pin
Type
CMOS

CMOS

CMOS
DDR

CMOS
DDR

CMOS
DDR

CMOS
DDR

CMOS

CMOS

Power Rail Description
VDDO_B RGMII Receive Clock
Receives 125 MHz for 1000 Mbps, 25 MHz for 100 Mbps,
and 2.5 MHz for 10 Mbps.
All RGMII input pins are referenced to GEO_RXCLK.
VDDO_C RGMII Receive Clock
Receives 125 MHz for 1000 Mbps, 25 MHz for 100 Mbps,
and 2.5 MHz for 10 Mbps.
All RGMII input pins are referenced to GE1_RXCLK.
VDDO_B RGMII Receive Control
A logical derivative of receive data valid (RXDV) on
GEO_RXCLK rising edge, and data error (RXERR) on
GEO_RXCLK falling edge.
VDDO_C RGMII Receive Control
A logical derivative of receive data valid (RXDV) on
GE1_RXCLK rising edge, and data error (RXERR) on
GE1_RXCLK falling edge.
VDDO_B RGMII Receive Data
Contains the receive data nibble inputs that run at double
data rate.
Bits [3:0] are presented on the rising edge of
GEO_RXCLK, and bits [7:4] are presented on the falling
edge of GEO_RXCLK.
VDDO_C RGMII Receive Data
Contains the receive data nibble inputs that run at double
data rate.
Bits [3:0] are presented on the rising edge of
GE1_RXCLK, and bits [7:4] are presented on the falling
edge of GE1_RXCLK.
vVDDO_B RGMII Transmit Clock
Provides 125 MHz for 1000 Mbps, 25 MHz for 100 Mbps,
and 2.5 MHz for 10 Mbps.
All RGMII output pins are referenced to GEO_TXCLKOUT.
VDDO_C RGMII Transmit Clock
Provides 125 MHz for 1000 Mbps, 25 MHz for 100 Mbps,
and 2.5 MHz for 10 Mbps.
All RGMII output pins are referenced to GE1_TXCLKOUT.
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Table 20: Reduced Gigabit Media Independent Interface (RGMII) Pin Description (Continued)

Pin Name 1/0
GEO_TXCTL (0]
GE1_TXCTL (0]
GEOQ_TXDI[3:0] (0]
GE1_TXDI[3:0] (0]

Doc. No. MV-S108817-00 Rev. H
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Pin
Type

CMOS
DDR

CMOS
DDR

CMOS
DDR

CMOS
DDR

Power Rail Description

VDDO_B RGMII Transmit Control

A logical derivative of transmit data enable (TXEN) on
GEO_TXCLKOUT rising edge, and data error (TXERR) on

GEO_TXCLKOUT falling edge.
VDDO_C RGMII Transmit Control

A logical derivative of transmit data enable (TXEN) on
GE1_TXCLKOUT rising edge, and data error (TXERR) on

GE1_TXCLKOUT falling edge.
VDDO_B RGMII Transmit Data

Contains the transmit data nibble outputs that run at

double data rate.

Bits [3:0] are presented on the rising edge of
GEO_TXCLKOUT, and bits [7:4] are presented on the

falling edge of GEO_TXCLKOUT.
VDDO_C RGMII Transmit Data

Contains the transmit data nibble outputs that run at

double data rate.

Bits [3:0] are presented on the rising edge of
GE1_TXCLKOUT, and bits [7:4] are presented on the

falling edge of GE1_TXCLKOUT.
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2.2.18 Reserved and Not Connected (NC)

Table 21: Reserved and Not Connected (NC) Pin Description

Pin Name Description

RSVD_GND Pins must be connected to GND on customer boards.
These pins may be connected differently on Marvell boards.

RSVD_NC Do Not Connect. A device pin to which there may or may not be an internal connection, but no
external connections are allowed.

RSVD_SENSE Pins must not be connected to anything on customer board and should be left floating.
These pins may be connected on a Marvell board.

RSVD_TP Pins must not be connected to anything on customer board and should be left floating.
These pins may be connected on a Marvell board.
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2.219 Real Time Clock (RTC) Interface

Table 22: Real Time Clock (RTC) Interface Pin Description

Pin Name /O  Pin Power Rail Description
Type
RTC_ALARMn (¢] CMOS | RTC_AvVDD Crystal Alarm Indicator
oD NOTE: This signal must be pulled up to the power rail.
RTC_XIN | Analog = RTC_AVDD Crystal Clock Input
RTC_XOUT 0] Analog = RTC_AVDD Crystal Clock Output (feedback)
Doc. No. MV-S108817-00 Rev. H Copyright © 2017 Marvell
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2.2.20 Serial-ATA (SATA) Interface

| §| | m  SATA<n>_PRESENT_ACTIVERn signals are multiplexed on MPP pins.

Note SATA<n>_RX/TX_P/N signals are multiplexed on SERDES lanes.

Table 23: Serial-ATA (SATA) Interface Pin Description

Pin Name 1/0 Pin Power Rail Description
Type
Where <n> represents numbers 2 thru 3 in case of 88F6828 only
SATA<n>_PRESENT_ACTIVEn | O CMOS @ VDDO_Dor Disk Present Indication.
VDDO_E NOTE: The polarity of the SATA LED is always
active low.

Where <n> represents numbers 0 thru 1

SATA<n>_PRESENT_ACTIVEn (0] CMOS  VDDO _Bor Disk Present Indication.
VDDO_C or NOTE: The polarity of the SATA LED is always
VDDO_D or active low.
VDDO_E

Where <n> represents numbers 0 thru 1 in case of 88F6810/88F6820

Where <n> represents numbers 0 thru 3 in case of 88F6828

SATA<n>_RX_P/N | CML SRD_AVDD Receive Lane Differential pair of SATA.
SATA<n>_TX_P/N o CML SRD_AVDD Transmit Lane Differential pair of SATA.
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2.2.21 Secure Digital Input/Output (SDIO)/Multi-Media Card (MMC)

Interface

This interface supports the SDIO standard Rev. 3.01 in the following modes:
m  SDR (Normal, High-speed, 12.5/25/50) mode

DDR (50) mode

This interface supports the MMC JEDEC standard JESD84-A441 in the following modes:

m  SDR High-speed mode
[ DDR High-speed mode

EI These signals are multiplexed on MPP pins.

Note

Table 24: Secure Digital Input/Output (SDIO)/Multi-Media Card (MMC) Interface Pin Description

Pin Name 1/0 Pin
Type
SD_CLK (0] CMOS

SD_CMD I/0 CMOS
SDR

SD_DI[7:0] /O CMOS
SDR

CMOS
DDR

Doc. No. MV-S108817-00 Rev. H
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Power Rail

VDDO_C or
VDDO_E

VDDO_C or
VDDO_E

VDDO_C or
VDDO_E

VDDO_C or
VDDO_E

Description

SDIO Clock Output
SD_CMD and SD_D[7:0] signals are referenced to this
clock.

SDIO Command/Response

This signal is referenced to SD_CLK.

NOTE: This pin must be pulled up to a power rail through
a 10 kilohm resistor.

SDIO Data Bus in SDIO/MMC SDR mode

This bus is referenced to SD_CLK.

NOTE: This bus must be pulled up to a power rail through
10 kilohm resistor.

NOTE: When supporting Insertion/Removal Auto-Detect
using DAT3, SD_D[3] must be pulled down using a
200-470 kilohm resistor to GND, allowing the SD
cards internal pullup resistor (usually in the range
of 10-90 kilohm) to pull it to a logic 1 value.

SDIO Data Bus in SDIO/MMC_DDR mode.

This bus is referenced to SD_CLK.

NOTE: This bus must be pulled up to a power rail through
10 kilohm resistor.

NOTE: When supporting Insertion/Removal Auto-Detect
using DAT3, SD_D[3] must be pulled down using a
200-470 kilohm resistor to GND, allowing the SD
cards internal pullup resistor (usually in the range
of 10-90 kilohm) to pull it to a logic 1 value.

Copyright © 2017 Marvell
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2.2.22 SDRAM DDRa3 Interface

m  Refer to Section 3, Unused Interface Strapping, on page 75 for additional details
| §|| on unused pins.
See the device Functional Specifications for information about clock and data

Note strobe polarity, and multiplexing options for DDR4 support.

Table 25: SDRAM DDRS3 Interface Pin Description

Pin Name 1/0 Pin Power Rail Description
Type
M_A[15:0] (6] SSTL VDDO_M DRAM Address Outputs
SDR Provides the row address for ACTIVE commands

(M_RASN), the column address, Auto Precharge bit
(A[10]) and Burst Chop (A[12]) information for
READ/WRITE commands (M_CASn), to determine, with
the bank address bits (M_BA[2:0]), the DRAM address.
These signals are referenced to M_CLKOUT[1:0] and
M_CLKOUTRN[1:0].

M_BA[2:0] (0] SSTL VDDO_M DRAM Bank Address Outputs
SDR Selects one of the eight virtual banks during an ACTIVE
(M_RASn), READ/WRITE (M_CASn), or PRECHARGE
command.

These signals are referenced to M_CLKOUT[1:0] and
M_CLKOUTnN[1:0].

M_CASn O SSTL VDDO_M DRAM Column Address Strobe
SDR Asserted to indicate an active column address driven on
the address lines.
This signal is referenced to M_CLKOUT[1:0] and
M_CLKOUTnN[1:0].

M_CBJ7:0] 1/0 SSTL VDDO_M DRAM ECC Check Bits
DDR Driven during writes to the DRAM. Driven by the DRAM

during reads.

These signals are referenced to M_DQS[4] and

M_DQSn[4].

NOTE: In 16-bit mode, ECC can be multiplexed on Byte 3.
For additional information, refer to the DRAM
Controller section of the Functional Specifications.

M_CLKOUTN[1:0] (0] SSTL VDDO_M DRAM Differential Clock Output
All address and control output signals are clocked on the
crossing of the positive edge of M_CLKOUT[1:0] and
negative edge of M_CLKOUTN[1:0].
The M_DQS[4:0/M_DQSn[4:0] output (during the WRITE
data phase) is referenced to the crossings of
M_CLKOUT[1:0] and M_CLKOUTN[1:0] (both directions
of crossing).
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Table 25: SDRAM DDR3 Interface Pin Description (Continued)

Pin Name 1/O  Pin Power Rail Description
Type
M_CKE[1:0] (0] SSTL VDDO_M DRAM Clock Enable Control
SDR Driven high to enable DRAM clock.

Driven low when setting the DRAM in self Refresh Mode
or Power Down mode.

All M_CKE[1:0] pins are driven together (no separate self
refresh or power down mode per each DRAM bank).

This signal is referenced to M_CLKOUT[1:0] and
M_CLKOUTRN[1:0].

M_CSn[1:0] O SSTL VDDO_M DRAM Chip Select Control
SDR Asserted to select a specific DRAM physical bank.
This signal is referenced to M_CLKOUT[1:0] and
M_CLKOUTnN[1:0].

M_DM[4:0] (0] SSTL VDDO_M DRAM Data Mask
DDR Driven during writes to the DRAM to mask the

corresponding group of M_DQ[31:0] and

M_DQSJ[4:0)/M_DQSn[4:0] pins.

This signal is referenced to M_DQSJ[4:0] and

M_DQSn[4:0].

NOTE: When unused, can be left unconnected.

NOTE: Data mask can be multiplexed with Data bits
according to the Functional Specifications
definition. For additional information, refer to the
DRAM Controller section of the Functional

Specifications.
M_DQ[31:0] 1/0 SSTL VDDO_M DRAM Data Bus
DDR Driven during writes to the DRAM. Driven by the DRAM

during reads.
These signals are referenced to M_DQS[4:0] and

M_DQSn[4:0].
M_DQsSJ4:0] I/0 SSTL VDDO_M DRAM Data Strobe
M_DQSn[4:0] DDR Data strobe for input and output data.

Driven during writes to the DRAM. Driven by the DRAM
during reads.

M_ODTI[1:0] O SSTL VDDO_M DRAM On-Die Termination Control
SDR Driven to the DRAM to turn on/off the DRAM on-die
termination resistor.
This signal is referenced to M_CLKOUT[1:0] and
M_CLKOUTN[1:0].

M_RASnh O SSTL VDDO_M DRAM Row Address Strobe
SDR Asserted to indicate an active row address driven on the
address lines.
This signal is referenced to M_CLKOUT[1:0] and
M_CLKOUTnN[1:0].

M_RESETn 0] CMOS @ VDDO_M DRAM active low asynchronous reset.
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Table 25: SDRAM DDR3 Interface Pin Description (Continued)

Pin Name

M_VTT_CTRL

M_WEn

Copyright © 2017 Marvell
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(0]

Pin Power Rail Description

Type

CMOS VDDO_B or DRAM VTT Power Control
VDDO_C or Controls the Enable pin of a VTT power regulator that is
VDDO_E used for switching on/off the termination voltage for the

address/control pins.
SSTL VDDO_M DRAM Write Enable Command
SDR Active low.

Asserted to indicate a WRITE command to the DRAM.
This signal is referenced to M_CLKOUT[1:0] and
M_CLKOUTN[1:0].
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2.2.23 SDRAM DDR4 Interface

[Parallel_Param]/[Library spec interfaces list]/[SDRAM_DDR4]

EI For additional details refer to Section 5.4, DDR3/DDR4 Multiplexing, on page 84.
Note

Table 26: SDRAM DDR4 Interface Pin Description

Pin Name /O  Pin Power Rail Description
Type
M_A[13:0] (0] SSTL VDDO_M DRAM Address Outputs
SDR Provides the row address for ACTIVE commands

(M_RASN), the column address, Auto Precharge bit
(A[10]) and Burst Chop (A[12]) information for
READ/WRITE commands (M_CASn), to determine, with
the bank address bits (M_BA[1:0]), the DRAM address.
These signals are referenced to M_CLKOUT[1:0] and
M_CLKOUTRN[1:0].

M_ACTn (0] SSTL VDDO_M DRAM Activation Command.
SDR Defines the activation command being entered:
RASNn/A16, CASn/A15 and WEn/A14.
This signal is referenced to M_CLKOUT[1:0] and
M_CLKOUTRN[1:0].

M_BA[1:0] O SSTL VDDO_M DRAM Bank Address Outputs
SDR Selects one of the eight virtual banks during an ACTIVE
(M_RASN), READ/WRITE (M_CASn), or PRECHARGE
command.

These signals are referenced to M_CLKOUT[1:0] and
M_CLKOUTRN[1:0].

M_BG[1:0] 0} SSTL VDDO_M DRAM Bank Group Outputs
SDR Defines to which bank group an Active, Read, Write or
Precharge command is being applied.
BGO also determines which mode register is to be
accessed during an MRS cycle.
These signals are referenced to M_CLKOUT[1:0] and
M_CLKOUTnN[1:0].

M_CASNn/M_A[15] (0] SSTL VDDO_M DRAM Column Address Strobe / Address 15
SDR Asserted to indicate an active column address driven on
the address lines.
This pin has multi function together with M_ACTn pin.
This signal is referenced to M_CLKOUT[1:0] and
M_CLKOUTnN[1:0].
M_CB[7:0] I/0 POD VDDO_M DRAM ECC Check Bits
DDR Driven during writes to the DRAM. Driven by the DRAM
during reads.

These signals are referenced to M_DQS[4] and
M_DQSn[4].
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Table 26: SDRAM DDR4 Interface Pin Description (Continued)

Pin Name

M_CLKOUT[1:0]
M_CLKOUTR[1:0]

M_CKE[1:0]

M_CSn[1:0]

M_DBIn[4:0]

M_DMn[4:0]

M_DQ[31:0]

M_DQS[4:0]
M_DQSn[4:0]

Copyright © 2017 Marvell
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o

I/0

I/0

I/0

Pin
Type
SSTL

SSTL
SDR

SSTL
SDR

POD
DDR

POD
DDR

POD
DDR

POD
DDR

Power Rail

VDDO_M

VDDO_M

VDDO_M

VDDO_M

VDDO_M

VDDO_M

VDDO_M
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Description

DRAM Differential Clock Output

All address and control output signals are clocked on the
crossing of the positive edge of M_CLKOUT[1:0] and
negative edge of M_CLKOUTN[1:0].

The M_DQS[4:0]/M_DQSn[4:0] output (during the WRITE
data phase) is referenced to the crossings of
M_CLKOUT[1:0] and M_CLKOUTN[1:0] (both directions
of crossing).

DRAM Clock Enable Control

Driven high to enable DRAM clock.

Driven low when setting the DRAM in self Refresh Mode
or Power Down mode.

All M_CKE[1:0] pins are driven together (no separate self
refresh or power down mode per each DRAM bank).

This signal is referenced to M_CLKOUT[1:0] and
M_CLKOUTnN[1:0].

DRAM Chip Select Control

Asserted to select a specific DRAM physical bank.
This signal is referenced to M_CLKOUT[1:0] and
M_CLKOUTnN[1:0].

DRAM Data Bus Inversion

Identifies whether to store/output the true or inverted data.
Driven during writes to/from the DRAM to the
corresponding group of M_DQ[31:0] and
M_DQSJ4:0)/M_DQSn[4:0] pins.

This signal is multiplexed on M_DMn[4:0] pin.

This signal is referenced to M_DQSJ[4:0] and
M_DQSn[4:0].

NOTE: This pin supports RX DBI only.

DRAM Data Mask

Driven during writes to the DRAM to mask the

corresponding group of M_DQ[31:0] and

M_DQSJ4:0)/M_DQSn[4:0] pins.

This signal is referenced to M_DQSJ[4:0] and

M_DQSn[4:0].

NOTE: Data mask can be multiplexed with Data bits
according to the Functional Specifications
definition. For additional information, refer to the
DRAM Controller section of the Functional
Specifications.

DRAM Data Bus

Driven during writes to the DRAM. Driven by the DRAM
during reads.

These signals are referenced to M_DQS[4:0] and
M_DQSn[4:0].

DRAM Data Strobe

Data strobe for input and output data.

Driven during writes to the DRAM. Driven by the DRAM
during reads.
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Table 26: SDRAM DDR4 Interface Pin Description (Continued)

Pin Name 1/O  Pin Power Rail Description
Type
M_ODTI[1:0] O SSTL VDDO_M DRAM On-Die Termination Control
SDR Driven to the DRAM to turn on/off the DRAM on-die

termination resistor.
This signal is referenced to M_CLKOUT[1:0] and
M_CLKOUTnN[1:0].

M_RASN/M_A[16] (0] SSTL VDDO_M DRAM Row Address Strobe / Address 16
SDR Asserted to indicate an active row address driven on the
address lines.
This pin has multi function together with M_ACTn pin.
This signal is referenced to M_CLKOUT[1:0] and
M_CLKOUTRN[1:0].

M_RESETn O CMOS @ VDDO_M DRAM active low asynchronous reset.
M_VTT_CTRL 6] CMOS | VvDDO_B or DRAM VTT Power Control
VDDO_C or Controls the Enable pin of a VTT power regulator that is
VDDO_E used for switching on/off the termination voltage for the
address/control pins.
M_WEn/M_A[14] (0] SSTL VDDO_M DRAM Write Enable Command / Address 14
SDR Asserted to indicate a WRITE command to the DRAM.

This pin has multi function together with M_ACTn pin.
This signal is referenced to M_CLKOUT[1:0] and
M_CLKOUTRN[1:0].
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2.2.24 Serial Gigabit Media Independent Interface (SGMII)

The Gigabit Ethernet ports support direct connection to Gigabit PHY's for 10/100/1000 Mbps using
Auto-Negotiation capabilities.

In addition, these interfaces can be directly connected to SFP for 1000BASE-X.

EI These signals are multiplexed on SERDES lanes.
Note

Table 27: Serial Gigabit Media Independent Interface (SGMII) Pin Description

Pin Name 1/O0  Pin Power Rail Description
Type
Where <n> represents numbers 0 thru 1 in case of 88F6810 and 0 thru 2 in case of 88F6820/88F6828
SGMll<n>_RX_P/N | CML SRD_AVDD SGMII / 1000BASE-X interface input to one
1.25/3.125 Gbps SERDES lane.
SGMIlI<n>_TX_P/N 0] CML SRD_AVDD SGMII / 1000BASE-X interface output from one

1.25/3.125 Gbps SERDES lane.
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2.2.25 Serial Management Interface (SMI)

This interface may be used for address-mapped read and write access for device configuration.

This interface complies with IEEE 802.3 Clause 22.

EI These signals are multiplexed on MPP pins.
Note

Table 28: Serial Management Interface (SMI) Pin Description

Pin Name /O  Pin Power Rail Description
Type
SMI_MDC (0] CMOS @ VDDO_Bor Serial Management Interface Data Clock
VDDO_E Provides the timing reference for the transfer of the
SMI_MDIO signal.
SMI_MDIO 110 CMOS @ VDDO_Bor Serial Management Interface Data Input/Output
SDR VDDO_E When connected through a connector/module, must be
pulled up to VDDO_B or VDDO _E using a 2.0 kilohm
resistor.
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2.2.26 Sony/Philips Digital Interconnect Format (S/PDIF) Interface

Table 29: Sony/Philips Digital Interconnect Format (S/PDIF) Interface Pin Description

Pin Name 1/O0  Pin Power Rail Description
Type
AU_SPDIFO (0] CMOS @ VDDO_E S/PDIF Transmitter Data Out
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2.2.27 Serial Peripheral Interface (SPI)

EI These signals are multiplexed on MPP pins.
Note

Table 30: Serial Peripheral Interface (SPI) Pin Description

Pin Name

SPI0_CSn([3:0]

SPI1_CSn[3:2]

SPI1_CSn[1:0]

SPI0_MISO

SPI1_MISO

SPI10_MOSI

SPIM1_MOSI

SPI0_SCK

SPI1_SCK

Doc. No. MV-S108817-00 Rev. H
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Pin
Type

CMOS
SDR

CMOS
SDR

CMOS
SDR

CMOS
SDR

CMOS
SDR

CMOS
SDR

CMOS
SDR

CMOS

CMOS

Power Rail Description
VDDO_B or SPI Chip-Select
VDDO_C This signal is referenced to SPI_SCK.
NOTE: This pin must be pulled up to a power rail.
VDDO_C SPI Chip-Select
This signal is referenced to SPI1_SCK.
NOTE: This pin must be pulled up to a power rail.
VDDO_E SPI Chip-Select
This signal is referenced to SPI1_SCK.
NOTE: This pin must be pulled up to a power rail.
VDDO_B or SPI Data In (Master In / Slave Out)
VDDO_C This signal is referenced to SPI_SCK.
VDDO_E SPI Data In (Master In / Slave Out)
This signal is referenced to SPI1_SCK.
VDDO_B or SPI Data Out (Master Out / Slave In)
VDDO_C This signal is referenced to SPI_SCK.
VDDO_E SPI Data Out (Master Out / Slave In)
This signal is referenced to SPI1_SCK.
VDDO_B or SPI Clock Output
VDDO_C All SPI signals are referenced to this clock.
VDDO_E SPI Clock Output
All SPI signals are referenced to this clock.
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2.2.28 Time Division Multiplexing (TDM) Interface

EI These signals are multiplexed on MPP pins.
Note

Table 31: Time Division Multiplexing (TDM) Interface Pin Description

Pin Name

TDM2C_INTn
TDM2C_RSTn
TDM2C_DRX

TDM2C_DTX

TDM2C_FSYNC

TDM2C_PCLK

Copyright © 2017 Marvell
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1/0

I/0

I/0

Pin
Type
CMOS
CMOS

CMOS
SDR

CMOS
SDR

CMOS
SDR

CMOS

Power Rail

VDDO_E
VDDO_E
VDDO_E

VDDO _E

VDDO_E

VDDO_E

Description

Interrupt input from the SLIC device.
SLIC Codec asynchronous reset signal.

Pulse Code Modulation (PCM) Input Data
This signal is referenced to TDM2C_PCLK.

Pulse Code Modulation (PCM) Output Data
This signal is referenced to TDM2C_PCLK.

Frame Synchronous Signal

Driven by the device if configured as Frame master.
Input to the device (driven by an external component) if
configured as Frame slave.

This signal is referenced to TDM2C_PCLK.

Pulse Code Modulation (PCM) Bit Clock

Driven by the device if configured as PCLK master.
Input to the device (driven by an external component) if
configured as PCLK slave.

TDM2C_FSYNC, TDM2C_DTX, and TDM2C_DRX are
referenced to this clock.
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2.2.29 Universal Asynchronous Receiver Transmitter (UART)

Interface

EI These signals are multiplexed on MPP pins.

Note

Table 32: Universal Asynchronous Receiver Transmitter (UART) Interface Pin Description

Pin Name 1/0
UAO_CTS

UA1_CTS |
UAO_RTS 0]
UA1_RTS (0]
UAO_RXD |
UA1_RXD |
UAO_TXD (0]
UA1_TXD (0]
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Pin
Type
CMOS

CMOS
CMOS

CMOS
CMOS
CMOS

CMOS
CMOS

Power Rail Description
VDDO_B or UART Clear To Send
VDDO_C

VDDO_E UART Clear To Send
VDDO_B or UART Request To Send
VDDO_C

VDDO_E UART Request To Send
VDDO_A UART Receive Data
VDDO_B or UART Receive Data
VDDO_C or

VDDO_D or

VDDO_E

VDDO_A UART Transmit Data
VDDO_B or UART Transmit Data
VDDO_C or

VDDO_D or

VDDO_E
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2.2.30 Universal Serial Bus (USB) 2.0 Interface

Table 33: Universal Serial Bus (USB) 2.0 Interface Pin Description

Pin Name 1/O0  Pin Power Rail Description
Type
Where <n> represents numbers 0 thru 2
USB<n>_DP/M 110 CML USB_AVDD USB 2.0 Data Differential Pair.
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March 9, 2017, Preliminary Document Classification: Proprietary Information Page 71



—

==  88F6810, 88F6820, and 88F6828
M ARV EL L® Hardware Specifications

2.2.31 Universal Serial Bus (USB) 3.0 Interface

EI These signals are multiplexed on SERDES lanes.
Note

Table 34: Universal Serial Bus (USB) 3.0 Interface Pin Description

Pin Name 1/0 Pin Power Rail Description
Type
Where <n> represents numbers 0 thru 2
USB3_<n> RX_P/N | CML SRD_AVDD Receive Lane Differential pair of USB3.
USB3_<n>_TX_P/N (0] CML SRD_AVDD Transmit Lane Differential pair of USB3.
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Pin Information
Internal Pull-up and Pull-down Pins

Internal Pull-up and Pull-down Pins

Table 35 lists the pins of the device package that are connected to internal pull-up and pull-down
resistors. When these pins are not connected (NC) on the system board, these resistors set the
default value for input and sample at reset configuration pins.

The internal pull-up and pull-down resistor value is between 20—-70 kQ. An external resistor with a
lower value can override this internal resistor.

For the pin location, see the attached Excel files in Section 4, 88F6810, 88F6820, and 88F6828 Pin
Map and Pin List, on page 77.

|§ | | For some of the MPP pins in the table below, the pull-up/pull-down resistors defines the
default Sample at Reset value. For more information on the Sample at Reset pins, refer
Note to the Table 47, Reset Configuration Pins, on page 94.

Table 35: Internal Pull-up and Pull-down Pins

Pin Pull Up/Down Pin Pull Up/Down Pin Pull Up/Down
M_CKE[0] Pull Down MPP[14] = Pull Down MPP[38] = Pull Up
M_CKE[1] Pull Down MPP[15] = Pull Down MPP[39] = Pull Up
M_RESETn Pull Up MPP[16] = Pull Down MPP[40] = Pull Up
JT_CLK Pull Down MPP[17] = Pull Down MPP[41] = Pull Down
JT_RSTn Pull Down MPP[18] = Pull Down MPP[42] = Pull Up
JT_TDI Pull Up MPP[19] = Pull Down MPP[43] = Pull Down
JT_TMS_CORE | Pull Up MPP[20] = Pull Down MPP[44] = Pull Up
JT_TMS_CPU Pull Up MPP[21] = Pull Up MPP[45] = Pull Down
MRn Pull Up MPP[22] = Pull Down MPP[46] = Pull Down
CDRn Pull Up MPP[23] = Pull Up MPP[47] = Pull Down
MPPI[O0] Pull Down MPP[24] = Pull Down MPP[48] = Pull Up
MPPI[1] Pull Down MPP[25] = Pull Up MPP[49] = Pull Up
MPP[2] Pull Up MPP[26] = Pull Up MPP[50] = Pull Up
MPPI[3] Pull Up MPP[27] = Pull Up MPP[51] = Pull Down
MPP[4] Pull Down MPP[28] = Pull Down MPP[52] @ Pull Up
MPPI[5] Pull Down MPP[29] = Pull Down MPP[53] = Pull Up
MPPI[6] Pull Down MPP[30] = Pull Down MPP[54] NA
MPPI[7] Pull Down MPP[31] = Pull Up MPP[55] = Pull Up
MPPI[8] Pull Up MPP[32] = Pull Down MPP[56] = Pull Up
MPPI[9] Pull Up MPP[33] = Pull Down MPP[57] = Pull Down
Copyright © 2017 Marvell Doc. No. MV-S108817-00 Rev. H

March 9, 2017, Preliminary Document Classification: Proprietary Information Page 73



—

==  88F6810, 88F6820, and 88F6828
M ARV EL L® Hardware Specifications

Table 35: Internal Pull-up and Pull-down Pins (Continued)

Pin Pull Up/Down Pin Pull Up/Down Pin Pull Up/Down
MPP[10] Pull Up MPP[34] = Pull Up MPP[58] = Pull Up
MPP[11] Pull Up MPP[35] = Pull Down MPP[59] = Pull Up
MPP[12] Pull Down MPP[36] @ Pull Up
MPP[13] Pull Down MPP[37] NA
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3 Unused Interface Strapping

Table 36 lists the signal strapping for systems in which some of the 88F6810, 88F6820, and
88F6828 interfaces are unused.

Table 36: Unused Interface Strapping
Unused Interface Strapping

Device Leave VDDO_B/C/D connected to 1.8V or 3.3V.
The Device bus signals can be left unconnected.

SDRAM If there are unused clock pairs:
* Leave the unused pair unconnected.
* In the DDR Controller Control (Low) register (Offset: 0x1404), set <Clk1Drv>
(bit[12]),<CIk2Drv> (bit[13]), or <CIk3Drv> (bit[15]) to O (high-Z).
The following SDRAM signals can be left unconnected when unused:

- MA
+ M_BA
+ M_CB
+ M_DM
+ M_DQ
+ M_DQS/DQSn
+ M_CSn
« M_ODT
+ M_CKE
* M_RESET
Ethernet SMI Unused SMI_MDIO must be pulled up with a 1.0-4.7 kohm resistor to VDDO_B/E.
Unused SMI_MDC can be left unconnected.
12c Unused 12C<n>_SDA and 12C<n>_SCK signals must be pulled up with a 1.0-4.7 kohm
resistor to VDDO_A/B/C/E.
UART Unused UA<n>_RXD signals must be pulled up with a 1.0-4.7 kohm resistor to
VDDO_B/C/D.

Unused UA<n>_TXD signals can be left unconnected.

MPP Configure unused signals as GPIO inputs. No external pullups are required.
Leave the power rail driving the unused MPPs connected as follows:
* Leave VDDO_A connected to 3.3V.
* Leave VDDO_B connected to 1.8V or 2.5V or 3.3V.
* Leave VDDO_C connected to 1.8V or 2.5V or 3.3V.
* Leave VDDO_D connected to 1.8V or 3.3V.
* Leave VDDO_E connected to 1.8V or 3.3V.
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Table 36: Unused Interface Strapping (Continued)
Unused Interface Strapping

USB 2.0 Unused USB<n>_D_P and USB<n>_D_M signals can be left unconnected.

Power down any unused USB ports via the following register configuration:

* clear bit 25 (PU PLL) in register 0x18240

* clear bit 5 (PU PHY) in register 0x18440 - PHYO

* clear bit 5 (PU PHY) in register 0x18444 - PHY1

* clear bit 5 (PU PHY) in register 0x18448 - PHY2

« If all the USB ports are unused, connect the USB_AVDD pin to the 3.3V rail and the
USB_AVDDL pin to the 1.8V rail. Use a 0.1 uF capacitor for decoupling each of the
pins.

SERDES Lanes Unused SERDES RX/TX P/N signals can be left unconnected.
*  Power down any unused SERDES port via register configuration.

PCle Clocks Unused signals can be left unconnected.
To power down the clock receiver, write 0 to the SoC Control 1 register
(offset: 0x00018204) bits[5:4].

RTC « RTC_AVDD, RTC_XIN, and RTC_XOUT can be left unconnected.
*« RTC_ALARMN can be left unconnected.
If unused, the external pull-up can be removed. Set the alarm register to 0 and then
the set control register field to 1.

LDO The following LDO pins can be left unconnected when unused:
+ LDOA_SENSE
+ LDOB_SENSE

« LDOA_CTRL
+ LDOB_CTRL
S/PDIF Unused signals can be left unconnected.
Inter-IC Sound (1°S) Unused signals can be left unconnected.
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88F6810, 88F6820, and 88F6828 Pin Map and Pin List

4 88F6810, 88F6820, and 88F6828 Pin Map
and Pin List

The pin information files are provided as Excel file attachments. The Excel contains the pin list, pin
map, and trace lengths.

| ;I | The SDRAM pins in the pin list refer to the DDRS3 interface. For details about DDR4,

Not refer to Section 5.4, DDR3/DDR4 Multiplexing, on page 84.
ote

To open the attached Excel pin list files, double-click the pin icons below:

88F6810 Pin Map and Pin List

88F6820/88F6828 Pin Map and Pin List

File attachments are only supported by Adobe Reader 6.0 and above.

To download the latest version of free Adobe Reader go to http://www.adobe.com.

Note
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Pin List

		

		88F6810 Pin List

		Pin#		Pin Name		Package Trace Length [um]		Package Trace Delay [ps]

		A01		VSS

		A02		M_DQSn[1]		9255.06		62.99

		A03		M_DQ[13]		6984.35		47.53

		A04		M_DQ[10]		6691.16		45.54

		A06		M_DQ[18]		6312.46		42.96

		A07		M_DQSn[2]		7755.45		52.78

		A09		M_DQ[22]		6535.15		44.47

		A10		M_CLKOUTn[0]		7389.27		50.29

		A12		M_CKE[0]		6186.93		42.11

		A13		M_A[5]		9563.43		65.08

		A15		M_BA[2]		6886.16		46.86

		A16		M_BA[1]		7064.05		48.07

		A17		M_PCAL[1]		7590.16		51.65

		A18		REF_CLK_XOUT		7596.36		51.7

		A19		REF_CLK_XIN		8085.81		55.03

		B01		M_DQ[9]		7244.06		49.3

		B02		M_DQ[14]		7126.22		48.5

		B03		M_DQS[1]		8455.33		57.54

		B04		M_DQ[15]		6018.56		40.96

		B05		M_DM[2]		5749.25		39.13

		B06		M_DQ[17]		5404.24		36.78

		B07		M_DQS[2]		6957.25		47.35

		B08		M_DQ[23]		5248.84		35.72

		B09		M_DQ[21]		5563.13		37.86

		B10		M_CLKOUT[0]		6588.72		44.84

		B11		M_ODT[1]		6079.36		41.37

		B12		M_CASn		5211.56		35.47

		B13		M_A[3]		9760.56		66.43

		B14		M_A[13]		5712.17		38.87

		B15		M_A[0]		5894.56		40.12

		B16		M_A[6]		6074.58		41.34

		B17		M_NCAL[1]		6329.53		43.08

		B18		VSS

		B19		VSS

		B20		VSS

		C01		M_DQ[8]		6505.84		44.28

		C02		M_DQ[11]		6055.54		41.21

		C03		VSS

		C04		M_DQ[12]		5138.72		34.97

		C05		VSS

		C06		M_DQ[19]		4490.82		30.56

		C07		M_DQ[16]		4553.71		30.99

		C08		VSS

		C09		M_DQ[20]		4786.49		32.57

		C10		M_CKE[1]		5424.82		36.92

		C11		VSS

		C12		M_WEn		4600.81		31.31

		C13		M_BA[0]		4720.89		32.13

		C14		VSS

		C15		M_A[1]		5319.07		36.2

		C16		M_A[8]		5404.69		36.78

		C17		M_CSn[1]		6124.09		41.68

		C18		VSS

		C19		SRD0_TX_P		7135.78		48.56

		C20		SRD0_TX_N		7145.23		48.63

		D01		M_CB[0]		6201.06		42.2

		D02		M_DM[1]		5671.41		38.6

		D03		VSS

		D04		VSS

		D05		VSS

		D06		VSS

		D07		VSS

		D08		VSS

		D09		M_CLKOUTn[1]		5051.84		34.38

		D10		M_CLKOUT[1]		5023.4		34.19

		D11		M_A[10]		4389.83		29.87

		D12		M_ODT[0]		3403.59		23.16

		D13		M_CSn[0]		4372.16		29.75

		D14		M_A[11]		4139.48		28.17

		D15		M_A[4]		4413.69		30.04

		D16		M_A[7]		4824.04		32.83

		D17		M_NCAL[2]		7754.54		52.77

		D18		M_PCAL[2]		7997.73		54.43

		D19		SRD0_RX_P		6851.29		46.63

		D20		SRD0_RX_N		6842.86		46.57

		E01		M_CB[7]		5718.02		38.91

		E02		M_CB[2]		5008.23		34.08

		E03		M_CB[1]		4504.12		30.65

		E04		VSS

		E05		M_PCAL[0]		4967.12		33.8

		E06		VDDO_M

		E07		VSS

		E08		VSS

		E09		M_RESETn		3623.02		24.66

		E10		M_A[15]		4314.42		29.36

		E11		M_RASn		2858.49		19.45

		E12		M_A[12]		2769.04		18.84

		E13		M_A[2]		3568.05		24.28

		E14		M_A[9]		3187.43		21.69

		E15		M_A[14]		3371.72		22.95

		E16		VSS

		E17		VSS

		E18		VSS

		E19		SRD1_RX_P		6463.19		43.99

		E20		SRD1_RX_N		6425.45		43.73

		F01		M_DQSn[4]		7043.33		47.93

		F02		M_DQS[4]		6223.22		42.35

		F03		M_CB[3]		5883.89		40.04

		F04		VSS

		F05		M_NCAL[0]		3789.21		25.79

		F06		VSS

		F07		VDDO_M

		F08		VSS

		F09		VDDO_M

		F11		VDDO_M

		F12		VSS

		F14		VSS

		F15		VSS

		F16		RSVD_SENSE		4997.33		34.01

		F17		CPU_PLL_AVDD

		F18		VSS

		F19		SRD1_TX_P		6258.83		42.59

		F20		SRD1_TX_N		6293.78		42.83

		G02		M_CB[4]		4543.95		30.92

		G03		VSS

		G04		M_CB[6]		3266.37		22.23

		G05		VSS

		G07		VSS

		G08		VDDO_M

		G09		VSS

		G10		VDDO_M

		G11		VSS

		G12		VDDO_M

		G13		VSS

		G14		VSS

		G15		RSVD_NC		2750.39		18.72

		G16		AVS_FB		4149.92		28.24

		G17		CPU_PLL_AVSS

		G18		VSS

		G19		SRD2_TX_P		6499.24		44.23

		G20		SRD2_TX_N		6498.76		44.23

		H01		M_DQ[2]		5143.03		35

		H02		M_DQ[1]		4374.19		29.77

		H03		M_DQ[0]		3501.86		23.83

		H04		M_CB[5]		3191.5		21.72

		H05		M_DM[4]		3607.13		24.55

		H06		VSS

		H07		VDDO_M

		H08		VDD

		H09		VDD

		H10		VSS

		H11		VDD

		H12		VSS

		H13		VSS

		H14		VSS

		H15		RSVD_NC		2835.32		19.3

		H16		VSS

		H18		VSS

		H19		SRD2_RX_N		6143.3		41.81

		H20		SRD2_RX_P		6130.68		41.72

		J01		M_DQ[3]		4898.57		33.34

		J02		M_DQS[0]		5451.77		37.1

		J03		M_DQSn[0]		4637.12		31.56

		J04		VSS

		J05		VSS

		J06		VDDO_M

		J07		VSS

		J08		VSS

		J10		VSS

		J11		VDD

		J13		SRD_AVDD

		J14		VSS

		J16		ISET		8078.7		54.98

		J17		RSVD_TP		8860.24		60.3

		J18		VSS

		J19		SRD3_RX_N		5724.57		38.96

		J20		SRD3_RX_P		5769.66		39.27

		K02		M_DQ[6]		4634.28		31.54

		K03		VSS

		K04		VSS

		K05		VSS

		K06		VSS

		K07		VDDO_M

		K08		VDD

		K09		VDD

		K10		VDD

		K11		VSS

		K12		VDD

		K13		VSS

		K14		VSS

		K15		VSS

		K16		VSS

		K17		VSS

		K18		VSS

		K19		SRD3_TX_N		5875.5		39.99

		K20		SRD3_TX_P		5888.93		40.08

		L01		M_DQ[5]		5102.78		34.73

		L02		M_DQ[4]		4197.95		28.57

		L03		M_DQ[7]		3340.93		22.74

		L04		VSS

		L05		VSS

		L06		VDDO_M

		L07		VSS

		L08		VSS

		L09		VDD

		L10		VSS

		L11		VDD

		L12		VSS

		L13		SRD_AVDD

		L14		VSS

		L15		VSS

		L16		PCIe0_CLK_N		9168.89		62.4

		L17		PCIe0_CLK_P		9993.18		68.01

		L19		NC

		L20		NC

		M01		M_DM[0]		5176.45		35.23

		M02		M_DQ[24]		4181.2		28.46

		M03		M_DQ[25]		3509.67		23.89

		M04		VSS

		M05		VDDO_M

		M06		VSS

		M07		VDDO_M

		M08		VSS

		M10		VDD

		M11		VSS

		M13		VDD

		M14		VSS

		M15		VHV

		M16		PCIe1_CLK_N		6123.26		41.67

		M17		PCIe1_CLK_P		6886.75		46.87

		M18		VSS

		M19		NC

		M20		NC

		N02		M_DQ[27]		4529.28		30.82

		N03		VSS

		N04		LDOB_SENSE		6230		42.4

		N05		LDOB_CTRL		3971.77		27.03

		N06		VDDO_A

		N07		VSS

		N08		VDD

		N09		VDD

		N10		VSS

		N11		VDDO_C

		N12		VSS

		N13		VSS

		N14		USB_AVDDL

		N15		USB_AVDD

		N16		VSS

		N17		VSS

		N18		VSS

		N19		SRD5_RX_N		6006.02		40.87

		N20		SRD5_RX_P		6045.2		41.14

		P01		M_DQS[3]		6838.17		46.54

		P02		M_DQ[26]		5055.1		34.4

		P03		VSS

		P04		VSS

		P05		VDDO_A

		P06		VSS

		P07		VDDO_A

		P08		VSS

		P09		VDDO_B

		P10		VSS

		P11		VDDO_C

		P12		VDDO_D

		P13		VDDO_E

		P14		VDDO_E

		P15		RTC_AVDD

		P16		VSS

		P17		LDOA_SENSE		3538.73		24.08

		P18		VSS

		P19		SRD5_TX_N		6276.85		42.72

		P20		SRD5_TX_P		6234.09		42.43

		R01		M_DQSn[3]		6812.76		46.36

		R02		M_DQ[29]		5631.16		38.32

		R03		M_DQ[28]		4363.15		29.69

		R04		JT_TMS_CORE		3699.06		25.17

		R05		MRn		2542.21		17.3

		R07		VSS

		R08		VDDO_B

		R10		VSS

		R11		VDDO_C

		R13		VSS

		R14		VSS

		R16		RTC_ALARMn		2990.06		20.35

		R17		LDOA_CTRL		3714.2		25.28

		R18		VSS

		R19		VSS

		R20		VSS

		T02		M_DQ[30]		6006.45		40.88

		T03		VSS

		T04		SYSRST_INn		4401.34		29.95

		T05		MPP[14]		4588.88		31.23

		T06		MPP[17]		3728.95		25.38

		T07		MPP[13]		3637.29		24.75

		T08		MPP[20]		3634.69		24.74

		T09		MPP[39]		3812.43		25.95

		T10		MPP[37]		3058.77		20.82

		T11		MPP[38]		3109.99		21.17

		T12		MPP[34]		3243.37		22.07

		T13		MPP[26]		3393.57		23.09

		T14		MPP[47]		5368.24		36.53

		T15		MPP[50]		3673.8		25

		T16		MPP[54]		3936.56		26.79

		T17		MPP[59]		5228.67		35.58

		T18		VSS

		T19		USB0_DP		6770.69		46.08

		T20		USB0_DM		6789.97		46.21

		U01		M_DM[3]		7195.26		48.97

		U02		M_DQ[31]		6547.37		44.56

		U03		JT_RSTn		5196.33		35.36

		U04		SYSRST_OUTn		4907.4		33.4

		U05		MPP[15]		4883.56		33.24

		U06		MPP[12]		4464.21		30.38

		U07		MPP[16]		4151.83		28.26

		U08		MPP[19]		4408.24		30

		U09		MPP[40]		4441.4		30.23

		U10		MPP[21]		3794.84		25.83

		U11		MPP[41]		4139.29		28.17

		U12		MPP[35]		4183.69		28.47

		U13		MPP[33]		4342.47		29.55

		U14		MPP[44]		5868.95		39.94

		U15		MPP[48]		4670.66		31.79

		U16		MPP[51]		4774.89		32.5

		U17		MPP[56]		6083.23		41.4

		U18		VSS

		U19		USB1_DP		8471.37		57.65

		U20		USB1_DM		8422.88		57.32

		V01		JT_TDI		7405		50.39

		V02		JT_TMS_CPU		6521.69		44.38

		V03		RSVD_GND		5475.29		37.26

		V04		MPP[5]		5390.33		36.68

		V05		VSS

		V06		MPP[9]		5486.53		37.34

		V07		MPP[7]		5147.4		35.03

		V08		VSS

		V09		MPP[30]		5145		35.01

		V10		MPP[28]		5062.92		34.46

		V11		VSS

		V12		MPP[22]		4903.77		33.37

		V13		MPP[36]		5053.95		34.39

		V14		VSS

		V15		MPP[58]		5461.46		37.17

		V16		MPP[57]		5667.95		38.57

		V17		VSS

		V18		VSS

		V19		USB2_DP		7160.36		48.73

		V20		USB2_DM		7163.27		48.75

		W01		JT_CLK		7627.91		51.91

		W02		JT_TDO		7153.36		48.68

		W03		MPP[0]		6933.55		47.19

		W04		MPP[2]		6350.71		43.22

		W05		MPP[4]		6570.85		44.72

		W06		MPP[11]		6214.9		42.3

		W07		MPP[8]		6095.31		41.48

		W08		MPP[18]		5947.62		40.48

		W09		MPP[32]		5580.08		37.98

		W10		MPP[29]		5861.35		39.89

		W11		MPP[25]		5874.02		39.98

		W12		MPP[24]		5843.75		39.77

		W13		MPP[42]		5914.65		40.25

		W14		MPP[45]		6010.56		40.9

		W15		MPP[53]		6401.31		43.56

		W16		MPP[52]		6530.04		44.44

		W17		MPP[49]		7030.87		47.85

		W18		VSS

		W19		VSS

		W20		VSS

		Y01		VSS

		Y02		CDRn		7680.27		52.27

		Y03		MPP[1]		7939.22		54.03

		Y04		MPP[3]		6996.19		47.61

		Y06		MPP[10]		7156.66		48.7

		Y07		MPP[6]		6816.19		46.39

		Y09		MPP[31]		6999.78		47.64

		Y10		MPP[27]		6598.95		44.91

		Y12		MPP[23]		6564.15		44.67

		Y13		MPP[43]		6850.6		46.62

		Y15		MPP[46]		7525.01		51.21

		Y16		MPP[55]		7745.46		52.71

		Y18		RTC_XOUT		7174.85		48.83

		Y19		RTC_XIN		7449.46		50.7

		Y20		VSS
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		88F6810 Pin Map

				1		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16		17		18		19		20

		A		VSS		M_DQSn[1]		M_DQ[13]		M_DQ[10]				M_DQ[18]		M_DQSn[2]				M_DQ[22]		M_CLKOUTn[0]				M_CKE[0]		M_A[5]				M_BA[2]		M_BA[1]		M_PCAL[1]		REF_CLK_XOUT		REF_CLK_XIN				A

		B		M_DQ[9]		M_DQ[14]		M_DQS[1]		M_DQ[15]		M_DM[2]		M_DQ[17]		M_DQS[2]		M_DQ[23]		M_DQ[21]		M_CLKOUT[0]		M_ODT[1]		M_CASn		M_A[3]		M_A[13]		M_A[0]		M_A[6]		M_NCAL[1]		VSS		VSS		VSS		B

		C		M_DQ[8]		M_DQ[11]		VSS		M_DQ[12]		VSS		M_DQ[19]		M_DQ[16]		VSS		M_DQ[20]		M_CKE[1]		VSS		M_WEn		M_BA[0]		VSS		M_A[1]		M_A[8]		M_CSn[1]		VSS		SRD0_TX_P		SRD0_TX_N		C
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Revision History

		

		88F6820 and 88F6828 Revision History

		Revision		Date		Comments

		A		11-Nov-13		Initial Release

		B		29-Jul-14		Added trace lengths.

		C		7-Dec-14		No change.

		D		20-May-15		No change.

		E		24-Jun-15		No change.

		F		16-Jul-15		No change.

		G		19-Jul-16		No change.

		H		9-Mar-17		Unrestricted release.
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Pin List

		

		88F6820 and 88F6828 Pin List

		Pin#		Pin Name		Package Trace Length [um]		Package Trace Delay [ps]

		A01		VSS

		A02		M_DQSn[1]		9255.06		62.99

		A03		M_DQ[13]		6984.35		47.53

		A04		M_DQ[10]		6691.16		45.54

		A06		M_DQ[18]		6312.46		42.96

		A07		M_DQSn[2]		7755.45		52.78

		A09		M_DQ[22]		6535.15		44.47

		A10		M_CLKOUTn[0]		7389.27		50.29

		A12		M_CKE[0]		6186.93		42.11

		A13		M_A[5]		9563.43		65.08

		A15		M_BA[2]		6886.16		46.86

		A16		M_BA[1]		7064.05		48.07

		A17		M_PCAL[1]		7590.16		51.65

		A18		REF_CLK_XOUT		7596.36		51.7

		A19		REF_CLK_XIN		8085.81		55.03

		B01		M_DQ[9]		7244.06		49.3

		B02		M_DQ[14]		7126.22		48.5

		B03		M_DQS[1]		8455.33		57.54

		B04		M_DQ[15]		6018.56		40.96

		B05		M_DM[2]		5749.25		39.13

		B06		M_DQ[17]		5404.24		36.78

		B07		M_DQS[2]		6957.25		47.35

		B08		M_DQ[23]		5248.84		35.72

		B09		M_DQ[21]		5563.13		37.86

		B10		M_CLKOUT[0]		6588.72		44.84

		B11		M_ODT[1]		6079.36		41.37

		B12		M_CASn		5211.56		35.47

		B13		M_A[3]		9760.56		66.43

		B14		M_A[13]		5712.17		38.87

		B15		M_A[0]		5894.56		40.12

		B16		M_A[6]		6074.58		41.34

		B17		M_NCAL[1]		6329.53		43.08

		B18		VSS

		B19		VSS

		B20		VSS

		C01		M_DQ[8]		6505.84		44.28

		C02		M_DQ[11]		6055.54		41.21

		C03		VSS

		C04		M_DQ[12]		5138.72		34.97

		C05		VSS

		C06		M_DQ[19]		4490.82		30.56

		C07		M_DQ[16]		4553.71		30.99

		C08		VSS

		C09		M_DQ[20]		4786.49		32.57

		C10		M_CKE[1]		5424.82		36.92

		C11		VSS

		C12		M_WEn		4600.81		31.31

		C13		M_BA[0]		4720.89		32.13

		C14		VSS

		C15		M_A[1]		5319.07		36.2

		C16		M_A[8]		5404.69		36.78

		C17		M_CSn[1]		6124.09		41.68

		C18		VSS

		C19		SRD0_TX_P		7135.78		48.56

		C20		SRD0_TX_N		7145.23		48.63

		D01		M_CB[0]		6201.06		42.2

		D02		M_DM[1]		5671.41		38.6

		D03		VSS

		D04		VSS

		D05		VSS

		D06		VSS

		D07		VSS

		D08		VSS

		D09		M_CLKOUTn[1]		5051.84		34.38

		D10		M_CLKOUT[1]		5023.4		34.19

		D11		M_A[10]		4389.83		29.87

		D12		M_ODT[0]		3403.59		23.16

		D13		M_CSn[0]		4372.16		29.75

		D14		M_A[11]		4139.48		28.17

		D15		M_A[4]		4413.69		30.04

		D16		M_A[7]		4824.04		32.83

		D17		M_NCAL[2]		7754.54		52.77

		D18		M_PCAL[2]		7997.73		54.43

		D19		SRD0_RX_P		6851.29		46.63

		D20		SRD0_RX_N		6842.86		46.57

		E01		M_CB[7]		5718.02		38.91

		E02		M_CB[2]		5008.23		34.08

		E03		M_CB[1]		4504.12		30.65

		E04		VSS

		E05		M_PCAL[0]		4967.12		33.8

		E06		VDDO_M

		E07		VSS

		E08		VSS

		E09		M_RESETn		3623.02		24.66

		E10		M_A[15]		4314.42		29.36

		E11		M_RASn		2858.49		19.45

		E12		M_A[12]		2769.04		18.84

		E13		M_A[2]		3568.05		24.28

		E14		M_A[9]		3187.43		21.69

		E15		M_A[14]		3371.72		22.95

		E16		VSS

		E17		VSS

		E18		VSS

		E19		SRD1_RX_P		6463.19		43.99

		E20		SRD1_RX_N		6425.45		43.73

		F01		M_DQSn[4]		7043.33		47.93

		F02		M_DQS[4]		6223.22		42.35

		F03		M_CB[3]		5883.89		40.04

		F04		VSS

		F05		M_NCAL[0]		3789.21		25.79

		F06		VSS

		F07		VDDO_M

		F08		VSS

		F09		VDDO_M

		F11		VDDO_M

		F12		VSS

		F14		VSS

		F15		VSS

		F16		RSVD_SENSE		4997.33		34.01

		F17		CPU_PLL_AVDD

		F18		VSS

		F19		SRD1_TX_P		6258.83		42.59

		F20		SRD1_TX_N		6293.78		42.83

		G02		M_CB[4]		4543.95		30.92

		G03		VSS

		G04		M_CB[6]		3266.37		22.23

		G05		VSS

		G07		VSS

		G08		VDDO_M

		G09		VSS

		G10		VDDO_M

		G11		VSS

		G12		VDDO_M

		G13		VSS

		G14		VSS

		G15		RSVD_NC		2750.39		18.72

		G16		AVS_FB		4149.92		28.24

		G17		CPU_PLL_AVSS

		G18		VSS

		G19		SRD2_TX_P		6499.24		44.23

		G20		SRD2_TX_N		6498.76		44.23

		H01		M_DQ[2]		5143.03		35

		H02		M_DQ[1]		4374.19		29.77

		H03		M_DQ[0]		3501.86		23.83

		H04		M_CB[5]		3191.5		21.72

		H05		M_DM[4]		3607.13		24.55

		H06		VSS

		H07		VDDO_M

		H08		VDD

		H09		VDD

		H10		VSS

		H11		VDD

		H12		VSS

		H13		VSS

		H14		VSS

		H15		RSVD_NC		2835.32		19.3

		H16		VSS

		H18		VSS

		H19		SRD2_RX_N		6143.3		41.81

		H20		SRD2_RX_P		6130.68		41.72

		J01		M_DQ[3]		4898.57		33.34

		J02		M_DQS[0]		5451.77		37.1

		J03		M_DQSn[0]		4637.12		31.56

		J04		VSS

		J05		VSS

		J06		VDDO_M

		J07		VSS

		J08		VSS

		J10		VSS

		J11		VDD

		J13		SRD_AVDD

		J14		VSS

		J16		ISET		8078.7		54.98

		J17		RSVD_TP		8860.24		60.3

		J18		VSS

		J19		SRD3_RX_N		5724.57		38.96

		J20		SRD3_RX_P		5769.66		39.27

		K02		M_DQ[6]		4634.28		31.54

		K03		VSS

		K04		VSS

		K05		VSS

		K06		VSS

		K07		VDDO_M

		K08		VDD

		K09		VDD

		K10		VDD

		K11		VSS

		K12		VDD

		K13		VSS

		K14		VSS

		K15		VSS

		K16		VSS

		K17		VSS

		K18		VSS

		K19		SRD3_TX_N		5875.5		39.99

		K20		SRD3_TX_P		5888.93		40.08

		L01		M_DQ[5]		5102.78		34.73

		L02		M_DQ[4]		4197.95		28.57

		L03		M_DQ[7]		3340.93		22.74

		L04		VSS

		L05		VSS

		L06		VDDO_M

		L07		VSS

		L08		VSS

		L09		VDD

		L10		VSS

		L11		VDD

		L12		VSS

		L13		SRD_AVDD

		L14		VSS

		L15		VSS

		L16		PCIe0_CLK_N		9168.89		62.4

		L17		PCIe0_CLK_P		9993.18		68.01

		L19		SRD4_TX_N		5672.38		38.6

		L20		SRD4_TX_P		5684.5		38.69

		M01		M_DM[0]		5176.45		35.23

		M02		M_DQ[24]		4181.2		28.46

		M03		M_DQ[25]		3509.67		23.89

		M04		VSS

		M05		VDDO_M

		M06		VSS

		M07		VDDO_M

		M08		VSS

		M10		VDD

		M11		VSS

		M13		VDD

		M14		VSS

		M15		VHV

		M16		PCIe1_CLK_N		6123.26		41.67

		M17		PCIe1_CLK_P		6886.75		46.87

		M18		VSS

		M19		SRD4_RX_N		5933.26		40.38

		M20		SRD4_RX_P		5925.38		40.33

		N02		M_DQ[27]		4529.28		30.82

		N03		VSS

		N04		LDOB_SENSE		6230		42.4

		N05		LDOB_CTRL		3971.77		27.03

		N06		VDDO_A

		N07		VSS

		N08		VDD

		N09		VDD

		N10		VSS

		N11		VDDO_C

		N12		VSS

		N13		VSS

		N14		USB_AVDDL

		N15		USB_AVDD

		N16		VSS

		N17		VSS

		N18		VSS

		N19		SRD5_RX_N		6006.02		40.87

		N20		SRD5_RX_P		6045.2		41.14

		P01		M_DQS[3]		6838.17		46.54

		P02		M_DQ[26]		5055.1		34.4

		P03		VSS

		P04		VSS

		P05		VDDO_A

		P06		VSS

		P07		VDDO_A

		P08		VSS

		P09		VDDO_B

		P10		VSS

		P11		VDDO_C

		P12		VDDO_D

		P13		VDDO_E

		P14		VDDO_E

		P15		RTC_AVDD

		P16		VSS

		P17		LDOA_SENSE		3538.73		24.08

		P18		VSS

		P19		SRD5_TX_N		6276.85		42.72

		P20		SRD5_TX_P		6234.09		42.43

		R01		M_DQSn[3]		6812.76		46.36

		R02		M_DQ[29]		5631.16		38.32

		R03		M_DQ[28]		4363.15		29.69

		R04		JT_TMS_CORE		3699.06		25.17

		R05		MRn		2542.21		17.3

		R07		VSS

		R08		VDDO_B

		R10		VSS

		R11		VDDO_C

		R13		VSS

		R14		VSS

		R16		RTC_ALARMn		2990.06		20.35

		R17		LDOA_CTRL		3714.2		25.28

		R18		VSS

		R19		VSS

		R20		VSS

		T02		M_DQ[30]		6006.45		40.88

		T03		VSS

		T04		SYSRST_INn		4401.34		29.95

		T05		MPP[14]		4588.88		31.23

		T06		MPP[17]		3728.95		25.38

		T07		MPP[13]		3637.29		24.75

		T08		MPP[20]		3634.69		24.74

		T09		MPP[39]		3812.43		25.95

		T10		MPP[37]		3058.77		20.82

		T11		MPP[38]		3109.99		21.17

		T12		MPP[34]		3243.37		22.07

		T13		MPP[26]		3393.57		23.09

		T14		MPP[47]		5368.24		36.53

		T15		MPP[50]		3673.8		25

		T16		MPP[54]		3936.56		26.79

		T17		MPP[59]		5228.67		35.58

		T18		VSS

		T19		USB0_DP		6770.69		46.08

		T20		USB0_DM		6789.97		46.21

		U01		M_DM[3]		7195.26		48.97

		U02		M_DQ[31]		6547.37		44.56

		U03		JT_RSTn		5196.33		35.36

		U04		SYSRST_OUTn		4907.4		33.4

		U05		MPP[15]		4883.56		33.24

		U06		MPP[12]		4464.21		30.38

		U07		MPP[16]		4151.83		28.26

		U08		MPP[19]		4408.24		30

		U09		MPP[40]		4441.4		30.23

		U10		MPP[21]		3794.84		25.83

		U11		MPP[41]		4139.29		28.17

		U12		MPP[35]		4183.69		28.47

		U13		MPP[33]		4342.47		29.55

		U14		MPP[44]		5868.95		39.94

		U15		MPP[48]		4670.66		31.79

		U16		MPP[51]		4774.89		32.5

		U17		MPP[56]		6083.23		41.4

		U18		VSS

		U19		USB1_DP		8471.37		57.65

		U20		USB1_DM		8422.88		57.32

		V01		JT_TDI		7405		50.39

		V02		JT_TMS_CPU		6521.69		44.38

		V03		RSVD_GND		5475.29		37.26

		V04		MPP[5]		5390.33		36.68

		V05		VSS

		V06		MPP[9]		5486.53		37.34

		V07		MPP[7]		5147.4		35.03

		V08		VSS

		V09		MPP[30]		5145		35.01

		V10		MPP[28]		5062.92		34.46

		V11		VSS

		V12		MPP[22]		4903.77		33.37

		V13		MPP[36]		5053.95		34.39

		V14		VSS

		V15		MPP[58]		5461.46		37.17

		V16		MPP[57]		5667.95		38.57

		V17		VSS

		V18		VSS

		V19		USB2_DP		7160.36		48.73

		V20		USB2_DM		7163.27		48.75

		W01		JT_CLK		7627.91		51.91

		W02		JT_TDO		7153.36		48.68

		W03		MPP[0]		6933.55		47.19

		W04		MPP[2]		6350.71		43.22

		W05		MPP[4]		6570.85		44.72

		W06		MPP[11]		6214.9		42.3

		W07		MPP[8]		6095.31		41.48

		W08		MPP[18]		5947.62		40.48

		W09		MPP[32]		5580.08		37.98

		W10		MPP[29]		5861.35		39.89

		W11		MPP[25]		5874.02		39.98

		W12		MPP[24]		5843.75		39.77

		W13		MPP[42]		5914.65		40.25

		W14		MPP[45]		6010.56		40.9

		W15		MPP[53]		6401.31		43.56

		W16		MPP[52]		6530.04		44.44

		W17		MPP[49]		7030.87		47.85

		W18		VSS

		W19		VSS

		W20		VSS

		Y01		VSS

		Y02		CDRn		7680.27		52.27

		Y03		MPP[1]		7939.22		54.03

		Y04		MPP[3]		6996.19		47.61

		Y06		MPP[10]		7156.66		48.7

		Y07		MPP[6]		6816.19		46.39

		Y09		MPP[31]		6999.78		47.64

		Y10		MPP[27]		6598.95		44.91

		Y12		MPP[23]		6564.15		44.67

		Y13		MPP[43]		6850.6		46.62

		Y15		MPP[46]		7525.01		51.21

		Y16		MPP[55]		7745.46		52.71

		Y18		RTC_XOUT		7174.85		48.83

		Y19		RTC_XIN		7449.46		50.7

		Y20		VSS
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C15

C16

C17

C18

C19

C20

D01

D02

D03

D04

D05

D06

D07

D08

D09

D10

D11

D12

D13

D14

D15

D16

D17

D18

D19

D20

E01

E02

E03

E04

E05

E06

E07

E08

E09

E10

E11

E12

E13

E14

E15

E16

E17

E18

E19

E20

F01

F02

F03

F04

F05

F06

F07

F08

F09

F11

F12

F14

F15

F16

F17

F18

F19

F20

G02

G03

G04

G05

G07

G08

G09

G10

G11

G12

G13

G14

G15

G16

G17

G18

G19

G20

H01

H02

H03

H04

H05

H06

H07

H08

H09

H10

H11

H12

H13

H14

H15

H16

H18

H19

H20

J01

J02

J03

J04

J05

J06

J07

J08

J10

J11

J13

J14

J16

J17

J18

J19

J20

K02

K03

K04

K05

K06

K07

K08

K09

K10

K11

K12

K13

K14

K15

K16

K17

K18

K19

K20

L01

L02

L03

L04

L05

L06

L07

L08

L09

L10

L11

L12

L13

L14

L15

L16

L17

L19

L20

M01

M02

M03

M04

M05

M06

M07

M08

M10

M11

M13

M14

M15

M16

M17

M18

M19

M20

N02

N03

N04

N05

N06

N07

N08

N09

N10

N11

N12

N13

N14

N15

N16

N17

N18

N19

N20

P01

P02

P03

P04

P05

P06

P07

P08

P09

P10

P11

P12

P13

P14

P15

P16

P17

P18

P19

P20

R01

R02

R03

R04

R05

R07

R08

R10

R11

R13

R14

R16

R17

R18

R19

R20

T02

T03

T04

T05

T06

T07

T08

T09

T10

T11

T12

T13

T14

T15

T16

T17

T18

T19

T20

U01

U02

U03

U04

U05

U06

U07

U08

U09

U10

U11

U12

U13

U14

U15

U16

U17

U18

U19

U20

V01

V02

V03

V04

V05

V06

V07

V08

V09

V10

V11

V12

V13

V14

V15

V16

V17

V18

V19

V20

W01

W02

W03

W04

W05

W06

W07

W08

W09

W10

W11

W12

W13

W14

W15

W16

W17

W18

W19

W20

Y01

Y02

Y03

Y04

Y06

Y07

Y09

Y10

Y12

Y13

Y15

Y16

Y18

Y19

Y20



Pin Map

		

		88F6820 and 88F6828  Pin Map

				1		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16		17		18		19		20

		A		VSS		M_DQSn[1]		M_DQ[13]		M_DQ[10]				M_DQ[18]		M_DQSn[2]				M_DQ[22]		M_CLKOUTn[0]				M_CKE[0]		M_A[5]				M_BA[2]		M_BA[1]		M_PCAL[1]		REF_CLK_XOUT		REF_CLK_XIN				A

		B		M_DQ[9]		M_DQ[14]		M_DQS[1]		M_DQ[15]		M_DM[2]		M_DQ[17]		M_DQS[2]		M_DQ[23]		M_DQ[21]		M_CLKOUT[0]		M_ODT[1]		M_CASn		M_A[3]		M_A[13]		M_A[0]		M_A[6]		M_NCAL[1]		VSS		VSS		VSS		B

		C		M_DQ[8]		M_DQ[11]		VSS		M_DQ[12]		VSS		M_DQ[19]		M_DQ[16]		VSS		M_DQ[20]		M_CKE[1]		VSS		M_WEn		M_BA[0]		VSS		M_A[1]		M_A[8]		M_CSn[1]		VSS		SRD0_TX_P		SRD0_TX_N		C

		D		M_CB[0]		M_DM[1]		VSS		VSS		VSS		VSS		VSS		VSS		M_CLKOUTn[1]		M_CLKOUT[1]		M_A[10]		M_ODT[0]		M_CSn[0]		M_A[11]		M_A[4]		M_A[7]		M_NCAL[2]		M_PCAL[2]		SRD0_RX_P		SRD0_RX_N		D

		E		M_CB[7]		M_CB[2]		M_CB[1]		VSS		M_PCAL[0]		VDDO_M		VSS		VSS		M_RESETn		M_A[15]		M_RASn		M_A[12]		M_A[2]		M_A[9]		M_A[14]		VSS		VSS		VSS		SRD1_RX_P		SRD1_RX_N		E

		F		M_DQSn[4]		M_DQS[4]		M_CB[3]		VSS		M_NCAL[0]		VSS		VDDO_M		VSS		VDDO_M				VDDO_M		VSS				VSS		VSS		RSVD_SENSE		CPU_PLL_AVDD		VSS		SRD1_TX_P		SRD1_TX_N		F

		G				M_CB[4]		VSS		M_CB[6]		VSS				VSS		VDDO_M		VSS		VDDO_M		VSS		VDDO_M		VSS		VSS		RSVD_NC		AVS_FB		CPU_PLL_AVSS		VSS		SRD2_TX_P		SRD2_TX_N		G

		H		M_DQ[2]		M_DQ[1]		M_DQ[0]		M_CB[5]		M_DM[4]		VSS		VDDO_M		VDD		VDD		VSS		VDD		VSS		VSS		VSS		RSVD_NC		VSS				VSS		SRD2_RX_N		SRD2_RX_P		H

		J		M_DQ[3]		M_DQS[0]		M_DQSn[0]		VSS		VSS		VDDO_M		VSS		VSS				VSS		VDD				SRD_AVDD		VSS				ISET		RSVD_TP		VSS		SRD3_RX_N		SRD3_RX_P		J

		K				M_DQ[6]		VSS		VSS		VSS		VSS		VDDO_M		VDD		VDD		VDD		VSS		VDD		VSS		VSS		VSS		VSS		VSS		VSS		SRD3_TX_N		SRD3_TX_P		K

		L		M_DQ[5]		M_DQ[4]		M_DQ[7]		VSS		VSS		VDDO_M		VSS		VSS		VDD		VSS		VDD		VSS		SRD_AVDD		VSS		VSS		PCIe0_CLK_N		PCIe0_CLK_P				SRD4_TX_N		SRD4_TX_P		L

		M		M_DM[0]		M_DQ[24]		M_DQ[25]		VSS		VDDO_M		VSS		VDDO_M		VSS				VDD		VSS				VDD		VSS		VHV		PCIe1_CLK_N		PCIe1_CLK_P		VSS		SRD4_RX_N		SRD4_RX_P		M

		N				M_DQ[27]		VSS		LDOB_SENSE		LDOB_CTRL		VDDO_A		VSS		VDD		VDD		VSS		VDDO_C		VSS		VSS		USB_AVDDL		USB_AVDD		VSS		VSS		VSS		SRD5_RX_N		SRD5_RX_P		N

		P		M_DQS[3]		M_DQ[26]		VSS		VSS		VDDO_A		VSS		VDDO_A		VSS		VDDO_B		VSS		VDDO_C		VDDO_D		VDDO_E		VDDO_E		RTC_AVDD		VSS		LDOA_SENSE		VSS		SRD5_TX_N		SRD5_TX_P		P

		R		M_DQSn[3]		M_DQ[29]		M_DQ[28]		JT_TMS_CORE		MRn				VSS		VDDO_B				VSS		VDDO_C				VSS		VSS				RTC_ALARMn		LDOA_CTRL		VSS		VSS		VSS		R

		T				M_DQ[30]		VSS		SYSRST_INn		MPP[14]		MPP[17]		MPP[13]		MPP[20]		MPP[39]		MPP[37]		MPP[38]		MPP[34]		MPP[26]		MPP[47]		MPP[50]		MPP[54]		MPP[59]		VSS		USB0_DP		USB0_DM		T

		U		M_DM[3]		M_DQ[31]		JT_RSTn		SYSRST_OUTn		MPP[15]		MPP[12]		MPP[16]		MPP[19]		MPP[40]		MPP[21]		MPP[41]		MPP[35]		MPP[33]		MPP[44]		MPP[48]		MPP[51]		MPP[56]		VSS		USB1_DP		USB1_DM		U

		V		JT_TDI		JT_TMS_CPU		RSVD_GND		MPP[5]		VSS		MPP[9]		MPP[7]		VSS		MPP[30]		MPP[28]		VSS		MPP[22]		MPP[36]		VSS		MPP[58]		MPP[57]		VSS		VSS		USB2_DP		USB2_DM		V

		W		JT_CLK		JT_TDO		MPP[0]		MPP[2]		MPP[4]		MPP[11]		MPP[8]		MPP[18]		MPP[32]		MPP[29]		MPP[25]		MPP[24]		MPP[42]		MPP[45]		MPP[53]		MPP[52]		MPP[49]		VSS		VSS		VSS		W

		Y		VSS		CDRn		MPP[1]		MPP[3]				MPP[10]		MPP[6]				MPP[31]		MPP[27]				MPP[23]		MPP[43]				MPP[46]		MPP[55]				RTC_XOUT		RTC_XIN		VSS		Y

				1		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16		17		18		19		20
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DS List

		

		Ball		Pin		Ball		Pin		Ball		Pin		Ball		Pin		Ball		Pin		Ball		Pin		Ball		Pin		Ball		Pin		Ball		Pin		Ball		Pin		Ball		Pin		Ball		Pin		Ball		Pin		Ball		Pin		Ball		Pin		Ball		Pin		Ball		Pin		Ball		Pin		Ball		Pin		Ball		Pin		Ball		Pin		Ball		Pin		Ball		Pin		Ball		Pin

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0
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88F6820/88F6828 Pin Map and Pin List
 ˇDouble-click to open the attached file. ˇ
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M ARVELL®

88F6810, 88F6820, and 88F6828
Hardware Specifications

5 Multi-Purpose and General Purpose Pins
Functionality

This section provides information on the functionality available by configuring the device’s Multi
Purpose Pins (MPP), and the interfaces supported by the high-speed SERDES lanes.

5.1 Multi-Purpose Pins Functionality

The device contains 60 MPPs. Each MPP pin can be assigned to a different functionality through the
MPP Control register.

Table 37 lists the available MPP pin functionality for the device’s interfaces.

Table 37: 88F6810, 88F6820, and 88F6828 MPP Functionality

GPIO and Interface Signals

General Purpose pins/Interrupts

GPIO (input/output)

Device Bus

NAND Flash
12C

12s

S/PDIF

RGMII Interface

MIl Interface

SMI
PCle
PTP

SATA

SDIO
SPI

TDM

Doc. No. MV-S108817-00 Rev. H
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MPP Pin Functionality

GPIO[59:0]

DEV_A[2:0], DEV_ADI[15:0], DEV_ALE[1:0], DEV_BOOTCSn, DEV_CLKOUT,
DEV_BURSTn/LASTn, DEV_CSn[3:0], DEV_OEn, DEV_READYn, DEV_WERn[1:0]
ND_ALE, ND_CEn[3:0], ND_CLE, ND_IO[15:0], ND_RBn[1:0], ND_REn, ND_WEn
12C<n>_SDA, 12C<n>_SCK (<n>= 0 thru 1)

AU_EXTCLK, AU_I2SBCLK, AU_I2SDI, AU_I2SDO, AU_I2SLRCLK,
AU_I2SMCLK

AU_SPDIFO

GE<n> RXD[3:0], GE<n> RXCTL, GE<n> RXCLK, GE<n> TXCLKOUT,
GE<n>_TXD[3:0], GE<n> TXCTL, (<n>= 0 thru 1)

FE_COL, FE_CRS, FE_RXERR, FE_RXCLK, FE_RXD[3:0], FE_RXDV,
FE_TXCLK, FE_TXD[3:0], FE_TXEN

SMI_MDC, SMI_MDIO
PCle<n>_CLKREQ (<n>= 0 thru 3), PCle0_RSTOUTn
PTP_CLK, PTP_EVENT_REQ, PTP_TRIG_GEN

SATA<n>_PRESENT_ACTIVEN (<n>= 0 thru 1 n case of 88F6810/88F6820 and
<n>= 0 thru 3 in case of 88F6828)

SD_CLK, SD_CMD, SD_D[7:0]
SPl<n>_CSn[3:0], SPI<n>_SCK, SPI<n>_MOSI, SPI<n>_MISO (<n>= 0 thru 1)

TDM2C_DRX, TDM_DTX, TDM2C_FSYNC, TDM2C_INTn, TDM2C_PCLK,
TDM2C_RSTn

Copyright © 2017 Marvell
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Multi-Purpose and General Purpose Pins Functionality
Multi-Purpose Pins Functionality

Table 37: 88F6810, 88F6820, and 88F6828 MPP Functionality (Continued)

GPIO and Interface Signals MPP Pin Functionality
UART UA<n>_CTS, UA<n>_RTS, UA<n>_RXD, UA<n>_TXD, (<n>= 0 thru 1)

Miscellaneous M_DECC_ERR, M_VTT_CTRL, REF_CLK_OUT[1:0]

MPP pins can be assigned to different functionalities through the MPP Control register.

The attached Excel file lists each MPP pins’ functionality as determined by the MPP Multiplex
registers. For more information, see the Pins Multiplexing Interface Registers section in the device’s
Functional Specifications.

To open the attached Excel files, double-click the pin icons below.

88F6810 MPP Map
88F6820 MPP Map

88F6828 MPP Map

| 5 | | File attachments are only supported by Adobe Reader 6.0 and above.
To download the latest version of free Adobe Reader go to http://www.adobe.com.

Note
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		88F6810 MPP Information

		Revision		Date		Comments

		0.7		4-Jun-13		No change.

		0.8		10-Jul-13		No change.

		A		11-Nov-13		Initial Release

		B		29-Jul-14		Revised MPP Table.

		C		7-Dec-14		Added GE_S_MDC (in) on MPP[15], and GE_S_MDIO (in/out) on MPP[16] select 0x2.

		D		20-May-15		Added the note: The Device Bus interface is multiplexed with the NAND interface. For the list of the MPP pins used for the Device Bus and their corresponding NAND Flash pins, see see the Device Bus/NAND Flash Multiplexing table in the Hardware Specifications.
Added the note: The MII interface is multiplexed with the RGMII interface. For the list of the MPP pins used for the MII and their corresponding RGMII  pins, see the RGMII/MII Multiplexing For GE Port table in the Hardware Specifications.
Added PCIe0_CLKREQ (in) on MPP[16] Sel 0x5.

		E		24-Jun-15		Removed GE_S_MDC (in) on MPP[15], and GE_S_MDIO (in/out) on MPP[16] select 0x2.
Added the note: When using the SDIO or SPI interfaces, choose the interface from 1 select column. Do not mix signals from different selects.

		F		16-Jul-15		No change.

		G		19-Jul-16		No change.

		H		9-Mar-17		Unrestricted release.
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MPP Table

		Pin Name		Functional Pin Name		0		0		0		0		0		0

		88F6810 Multi-functional Pin Table

				NOTE: When using the SDIO or SPI interfaces, choose the interface from 1 select column. Do not mix signals from different selects.

				NOTE: The Device Bus interface is multiplexed with the NAND interface. For the list of the MPP pins used for the Device Bus and their corresponding NAND Flash pins, see the Device Bus/NAND Flash Multiplexing table in the Hardware Specifications.

				NOTE: The MII interface is multiplexed with the RGMII interface. For the list of the MPP pins used for the MII and their corresponding RGMII  pins, see the RGMII/MII Multiplexing For GE Port table in the Hardware Specifications.

				NOTE: for pull-up/down information, see the Internal Pull-up and Pull-down Pins Section in the Hardware Specifications.

		Pin Name		Functional Pin Name

		Mode		0x0		0x1		0x2		0x3		0x4		0x5		0x6

		MPP[0]		GPIO[0](in/out)		UA0_RXD (in)		-		-		-		-		-

		MPP[1]		GPIO[1](in/out)		UA0_TXD (out)		-		-		-		-		-

		MPP[2]		GPIO[2](in/out)		I2C0_SCK (in/out)		-		-		-		-		-

		MPP[3]		GPIO[3](in/out)		I2C0_SDA (in/out)		-		-		-		-		-

		MPP[4]		GPIO[4](in/out)		SMI_MDC (out)		UA1_TXD (out)		UA0_RTS (out)		-		-		-

		MPP[5]		GPIO[5](in/out)		SMI_MDIO (in/out)		UA1_RXD (in)		UA0_CTS (in)		-		-		-

		MPP[6]		GPIO[6](in/out)		GE0_TXCLKOUT (out)		FE_CRS (in)		-		-		DEV_CSn[3] (out)		-

		MPP[7]		GPIO[7](in/out)		GE0_TXD[0] (out)		-		-		-		DEV_AD[9] (in/out)		-

		MPP[8]		GPIO[8](in/out)		GE0_TXD[1] (out)		-		-		-		DEV_AD[10] (in/out)		-

		MPP[9]		GPIO[9](in/out)		GE0_TXD[2] (out)		-		-		-		DEV_AD[11] (in/out)		-

		MPP[10]		GPIO[10](in/out)		GE0_TXD[3] (out)		-		-		-		DEV_AD[12] (in/out)		-

		MPP[11]		GPIO[11](in/out)		GE0_TXCTL (out)		-		-		-		DEV_AD[13] (in/out)		-

		MPP[12]		GPIO[12](in/out)		GE0_RXD[0] (in)		PCIe0_RSTOUTn (out)		-		SPI0_CSn[1] (out)		DEV_AD[14] (in/out)		PCIe3_CLKREQ (in)

		MPP[13]		GPIO[13](in/out)		GE0_RXD[1] (in)		PCIe0_CLKREQ (in)		-		SPI0_CSn[2] (out)		DEV_AD[15] (in/out)		PCIe2_CLKREQ (in)

		MPP[14]		GPIO[14](in/out)		GE0_RXD[2] (in)		PTP_CLK (in)		M_VTT_CTRL (out)		SPI0_CSn[3] (out)		DEV_WEn[1] (out)		PCIe3_CLKREQ (in)

		MPP[15]		GPIO[15](in/out)		GE0_RXD[3] (in)		-		PCIe0_RSTOUTn (out)		SPI0_MOSI (out)		-		-

		MPP[16]		GPIO[16](in/out)		GE0_RXCTL (in)		-		M_DECC_ERR (out)		SPI0_MISO (in)		PCIe0_CLKREQ (in)		-

		MPP[17]		GPIO[17](in/out)		GE0_RXCLK (in)		PTP_CLK (in)		UA1_RXD (in)		SPI0_SCK (out)		SATA1_PRESENT_ACTIVEn (out)		SATA0_PRESENT_ACTIVEn (out)

		MPP[18]		GPIO[18](in/out)		FE_RXERR (in)		PTP_TRIG_GEN (out)		UA1_TXD (out)		SPI0_CSn[0] (out)		-		-

		MPP[19]		GPIO[19](in/out)		FE_COL (in)		PTP_EVENT_REQ  (in)		FE_TXERR (out)		SATA1_PRESENT_ACTIVEn (out)		UA0_CTS (in)		UA1_RXD (in)

		MPP[20]		GPIO[20](in/out)		FE_TXCLK (in)		PTP_CLK (in)		-		SATA0_PRESENT_ACTIVEn (out)		UA0_RTS (out)		UA1_TXD (out)

		MPP[21]		GPIO[21](in/out)		SPI0_CSn[1] (out)		GE1_RXD[0] (in)		SATA0_PRESENT_ACTIVEn (out)		SD_CMD (in/out)		DEV_BOOTCSn (out)		SATA1_PRESENT_ACTIVEn (out)

		MPP[22]		GPIO[22](in/out)		SPI0_MOSI (out)		-		-		-		DEV_AD[0] (in/out)		-

		MPP[23]		GPIO[23](in/out)		SPI0_SCK (out)		-		-		-		DEV_AD[2] (in/out)		-

		MPP[24]		GPIO[24](in/out)		SPI0_MISO (in)		UA0_CTS (in)		UA1_RXD (in)		SD_D[4] (in/out)		DEV_READYn (in)		-

		MPP[25]		GPIO[25](in/out)		SPI0_CSn[0] (out)		UA0_RTS (out)		UA1_TXD (out)		SD_D[5] (in/out)		DEV_CSn[0] (out)		-

		MPP[26]		GPIO[26](in/out)		SPI0_CSn[2] (out)		-		I2C1_SCK (in/out)		SD_D[6] (in/out)		DEV_CSn[1] (out)		-

		MPP[27]		GPIO[27](in/out)		SPI0_CSn[3] (out)		GE1_TXCLKOUT (out)		I2C1_SDA (in/out)		SD_D[7] (in/out)		DEV_CSn[2] (out)		-

		MPP[28]		GPIO[28](in/out)		-		GE1_TXD[0] (out)		-		SD_CLK (out)		DEV_AD[5] (in/out)		-

		MPP[29]		GPIO[29](in/out)		-		GE1_TXD[1] (out)		-		-		DEV_ALE[0] (out)		-

		MPP[30]		GPIO[30](in/out)		-		GE1_TXD[2] (out)		-		-		DEV_OEn (out)		-

		MPP[31]		GPIO[31](in/out)		-		GE1_TXD[3] (out)		-		-		DEV_ALE[1] (out)		-

		MPP[32]		GPIO[32](in/out)		-		GE1_TXCTL (out)		-		-		DEV_WEn[0] (out)		-

		MPP[33]		GPIO[33](in/out)		M_DECC_ERR (out)		-		-		-		DEV_AD[3] (in/out)		-

		MPP[34]		GPIO[34](in/out)		-		-		-		-		DEV_AD[1] (in/out)		-

		MPP[35]		GPIO[35](in/out)		REF_CLK_OUT[1] (out)		-		-		-		DEV_A[1] (out)		-

		MPP[36]		GPIO[36](in/out)		PTP_TRIG_GEN (out)		-		-		-		DEV_A[0] (out)		-

		MPP[37]		GPIO[37](in/out)		PTP_CLK (in)		GE1_RXCLK (in)		-		SD_D[3] (in/out)		DEV_AD[8] (in/out)		-

		MPP[38]		GPIO[38](in/out)		PTP_EVENT_REQ  (in)		GE1_RXD[1] (in)		REF_CLK_OUT[0] (out)		SD_D[0] (in/out)		DEV_AD[4] (in/out)		-

		MPP[39]		GPIO[39](in/out)		I2C1_SCK (in/out)		GE1_RXD[2] (in)		UA0_CTS (in)		SD_D[1] (in/out)		DEV_A[2] (out)		-

		MPP[40]		GPIO[40](in/out)		I2C1_SDA (in/out)		GE1_RXD[3] (in)		UA0_RTS (out)		SD_D[2] (in/out)		DEV_AD[6] (in/out)		-

		MPP[41]		GPIO[41](in/out)		UA1_RXD (in)		GE1_RXCTL (in)		UA0_CTS (in)		SPI1_CSn[3] (out)		DEV_BURSTn_LASTn (out)		ND_RBn[0] (in)

		MPP[42]		GPIO[42](in/out)		UA1_TXD (out)		-		UA0_RTS (out)		-		DEV_AD[7] (in/out)		-

		MPP[43]		GPIO[43](in/out)		PCIe0_CLKREQ (in)		M_VTT_CTRL (out)		M_DECC_ERR (out)		SPI1_CSn[2] (out)		DEV_CLKOUT (out)		ND_RBn[1] (in)

		MPP[44]		GPIO[44](in/out)		SATA0_PRESENT_ACTIVEn (out)		SATA1_PRESENT_ACTIVEn (out)		-		-		-		-

		MPP[45]		GPIO[45](in/out)		REF_CLK_OUT[0] (out)		PCIe0_RSTOUTn (out)		-		-		-		UA1_RXD (in)

		MPP[46]		GPIO[46](in/out)		REF_CLK_OUT[1] (out)		PCIe0_RSTOUTn (out)		-		-		-		UA1_TXD (out)

		MPP[47]		GPIO[47](in/out)		SATA0_PRESENT_ACTIVEn (out)		SATA1_PRESENT_ACTIVEn (out)		-		-		-		-

		MPP[48]		GPIO[48](in/out)		SATA0_PRESENT_ACTIVEn (out)		M_VTT_CTRL (out)		TDM2C_PCLK (in/out)		AU_I2SMCLK (out)		SD_D[4] (in/out)		PCIe0_CLKREQ (in)

		MPP[49]		GPIO[49](in/out)		-		-		TDM2C_FSYNC (in/out)		AU_I2SLRCLK (out)		SD_D[5] (in/out)		-

		MPP[50]		GPIO[50](in/out)		PCIe0_RSTOUTn (out)		-		TDM2C_DRX (in)		AU_EXTCLK (in)		SD_CMD (in/out)		-

		MPP[51]		GPIO[51](in/out)		-		-		TDM2C_DTX (out)		AU_I2SDO/AU_SPDIFO(out)		M_DECC_ERR (out)		PTP_TRIG_GEN (out)

		MPP[52]		GPIO[52](in/out)		PCIe0_RSTOUTn (out)		-		TDM2C_INTn (in)		AU_I2SDI(in)		SD_D[6] (in/out)		PTP_CLK (in)

		MPP[53]		GPIO[53](in/out)		SATA1_PRESENT_ACTIVEn (out)		SATA0_PRESENT_ACTIVEn (out)		TDM2C_RSTn (out)		AU_I2SBCLK (out)		SD_D[7] (in/out)		PTP_EVENT_REQ  (in)

		MPP[54]		GPIO[54](in/out)		SATA0_PRESENT_ACTIVEn (out)		SATA1_PRESENT_ACTIVEn (out)		PCIe0_RSTOUTn (out)		FE_TXERR (out)		SD_D[3] (in/out)		-

		MPP[55]		GPIO[55](in/out)		UA1_CTS (in)		SMI_MDIO (in/out)		-		SPI1_CSn[1] (out)		SD_D[0] (in/out)		UA1_RXD (in)

		MPP[56]		GPIO[56](in/out)		UA1_RTS (out)		SMI_MDC (out)		M_DECC_ERR (out)		SPI1_MOSI (out)		-		UA1_TXD (out)

		MPP[57]		GPIO[57](in/out)		-		-		-		SPI1_SCK (out)		SD_CLK (out)		UA1_TXD (out)

		MPP[58]		GPIO[58](in/out)		-		I2C1_SCK (in/out)		PCIe2_CLKREQ (in)		SPI1_MISO (in)		SD_D[1] (in/out)		UA1_RXD (in)

		MPP[59]		GPIO[59](in/out)		PCIe0_RSTOUTn (out)		I2C1_SDA (in/out)		-		SPI1_CSn[0] (out)		SD_D[2] (in/out)		-
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Revision History

		

		88F6820 MPP Information

		Revision		Date		Comments

		0.7		4-Jun-13		No change.

		0.8		10-Jul-13		No change.

		A		11-Nov-13		Initial Release

		B		29-Jul-14		Revised MPP Table.

		C		7-Dec-14		Added GE_S_MDC (in) on MPP[15], and GE_S_MDIO (in/out) on MPP[16] select 0x2.

		D		20-May-15		Added the note: The Device Bus interface is multiplexed with the NAND interface. For the list of the MPP pins used for the Device Bus and their corresponding NAND Flash pins, see the Device Bus/NAND Flash Multiplexing table in the Hardware Specifications.
Added the note: The MII interface is multiplexed with the RGMII interface. For the list of the MPP pins used for the MII and their corresponding RGMII  pins, see the RGMII/MII Multiplexing For GE Port table in the Hardware Specifications.

		E		24-Jun-15		Removed GE_S_MDC (in) on MPP[15], and GE_S_MDIO (in/out) on MPP[16] select 0x2.
Added the note: When using the SDIO or SPI interfaces, choose the interface from 1 select column. Do not mix signals from different selects.

		F		16-Jul-15		No change.

		G		19-Jul-16		No change.

		H		9-Mar-17		Unrestricted release.



&CConfidential



MPP Table

		

		88F6820 Multi-functional Pin Table

				NOTE: When using the SDIO or SPI interfaces, choose the interface from 1 select column. Do not mix signals from different selects.

				NOTE: The Device Bus interface is multiplexed with the NAND interface. For the list of the MPP pins used for the Device Bus and their corresponding NAND Flash pins, see the Device Bus/NAND Flash Multiplexing table in the Hardware Specifications.

				NOTE: The MII interface is multiplexed with the RGMII interface. For the list of the MPP pins used for the MII and their corresponding RGMII  pins, see the RGMII/MII Multiplexing For GE Port table in the Hardware Specifications.

				NOTE: For pull-up/down information, see the Internal Pull-up and Pull-down Pins Section in the Hardware Specifications.

		Pin Name		Functional Pin Name

		Mode		0x0		0x1		0x2		0x3		0x4		0x5		0x6

		MPP[0]		GPIO[0](in/out)		UA0_RXD (in)		-		-		-		-		-

		MPP[1]		GPIO[1](in/out)		UA0_TXD (out)		-		-		-		-		-

		MPP[2]		GPIO[2](in/out)		I2C0_SCK (in/out)		-		-		-		-		-

		MPP[3]		GPIO[3](in/out)		I2C0_SDA (in/out)		-		-		-		-		-

		MPP[4]		GPIO[4](in/out)		SMI_MDC (out)		UA1_TXD (out)		UA0_RTS (out)		-		-		-

		MPP[5]		GPIO[5](in/out)		SMI_MDIO (in/out)		UA1_RXD (in)		UA0_CTS (in)		-		-		-

		MPP[6]		GPIO[6](in/out)		GE0_TXCLKOUT (out)		FE_CRS (in)		-		-		DEV_CSn[3] (out)		-

		MPP[7]		GPIO[7](in/out)		GE0_TXD[0] (out)		-		-		-		DEV_AD[9] (in/out)		-

		MPP[8]		GPIO[8](in/out)		GE0_TXD[1] (out)		-		-		-		DEV_AD[10] (in/out)		-

		MPP[9]		GPIO[9](in/out)		GE0_TXD[2] (out)		-		-		-		DEV_AD[11] (in/out)		-

		MPP[10]		GPIO[10](in/out)		GE0_TXD[3] (out)		-		-		-		DEV_AD[12] (in/out)		-

		MPP[11]		GPIO[11](in/out)		GE0_TXCTL (out)		-		-		-		DEV_AD[13] (in/out)		-

		MPP[12]		GPIO[12](in/out)		GE0_RXD[0] (in)		PCIe0_RSTOUTn (out)		-		SPI0_CSn[1] (out)		DEV_AD[14] (in/out)		PCIe3_CLKREQ (in)

		MPP[13]		GPIO[13](in/out)		GE0_RXD[1] (in)		PCIe0_CLKREQ (in)		PCIe1_CLKREQ (in)		SPI0_CSn[2] (out)		DEV_AD[15] (in/out)		PCIe2_CLKREQ (in)

		MPP[14]		GPIO[14](in/out)		GE0_RXD[2] (in)		PTP_CLK (in)		M_VTT_CTRL (out)		SPI0_CSn[3] (out)		DEV_WEn[1] (out)		PCIe3_CLKREQ (in)

		MPP[15]		GPIO[15](in/out)		GE0_RXD[3] (in)		-		PCIe0_RSTOUTn (out)		SPI0_MOSI (out)		-		-

		MPP[16]		GPIO[16](in/out)		GE0_RXCTL (in)		-		M_DECC_ERR (out)		SPI0_MISO (in)		PCIe0_CLKREQ (in)		PCIe1_CLKREQ (in)

		MPP[17]		GPIO[17](in/out)		GE0_RXCLK (in)		PTP_CLK (in)		UA1_RXD (in)		SPI0_SCK (out)		SATA1_PRESENT_ACTIVEn (out)		SATA0_PRESENT_ACTIVEn (out)

		MPP[18]		GPIO[18](in/out)		FE_RXERR (in)		PTP_TRIG_GEN (out)		UA1_TXD (out)		SPI0_CSn[0] (out)		-		-

		MPP[19]		GPIO[19](in/out)		FE_COL (in)		PTP_EVENT_REQ  (in)		FE_TXERR (out)		SATA1_PRESENT_ACTIVEn (out)		UA0_CTS (in)		UA1_RXD (in)

		MPP[20]		GPIO[20](in/out)		FE_TXCLK (in)		PTP_CLK (in)		-		SATA0_PRESENT_ACTIVEn (out)		UA0_RTS (out)		UA1_TXD (out)

		MPP[21]		GPIO[21](in/out)		SPI0_CSn[1] (out)		GE1_RXD[0] (in)		SATA0_PRESENT_ACTIVEn (out)		SD_CMD (in/out)		DEV_BOOTCSn (out)		SATA1_PRESENT_ACTIVEn (out)

		MPP[22]		GPIO[22](in/out)		SPI0_MOSI (out)		-		-		-		DEV_AD[0] (in/out)		-

		MPP[23]		GPIO[23](in/out)		SPI0_SCK (out)		-		-		-		DEV_AD[2] (in/out)		-

		MPP[24]		GPIO[24](in/out)		SPI0_MISO (in)		UA0_CTS (in)		UA1_RXD (in)		SD_D[4] (in/out)		DEV_READYn (in)		-

		MPP[25]		GPIO[25](in/out)		SPI0_CSn[0] (out)		UA0_RTS (out)		UA1_TXD (out)		SD_D[5] (in/out)		DEV_CSn[0] (out)		-

		MPP[26]		GPIO[26](in/out)		SPI0_CSn[2] (out)		-		I2C1_SCK (in/out)		SD_D[6] (in/out)		DEV_CSn[1] (out)		-

		MPP[27]		GPIO[27](in/out)		SPI0_CSn[3] (out)		GE1_TXCLKOUT (out)		I2C1_SDA (in/out)		SD_D[7] (in/out)		DEV_CSn[2] (out)		-

		MPP[28]		GPIO[28](in/out)		-		GE1_TXD[0] (out)		-		SD_CLK (out)		DEV_AD[5] (in/out)		-

		MPP[29]		GPIO[29](in/out)		-		GE1_TXD[1] (out)		-		-		DEV_ALE[0] (out)		-

		MPP[30]		GPIO[30](in/out)		-		GE1_TXD[2] (out)		-		-		DEV_OEn (out)		-

		MPP[31]		GPIO[31](in/out)		-		GE1_TXD[3] (out)		-		-		DEV_ALE[1] (out)		-

		MPP[32]		GPIO[32](in/out)		-		GE1_TXCTL (out)		-		-		DEV_WEn[0] (out)		-

		MPP[33]		GPIO[33](in/out)		M_DECC_ERR (out)		-		-		-		DEV_AD[3] (in/out)		-

		MPP[34]		GPIO[34](in/out)		-		-		-		-		DEV_AD[1] (in/out)		-

		MPP[35]		GPIO[35](in/out)		REF_CLK_OUT[1] (out)		-		-		-		DEV_A[1] (out)		-

		MPP[36]		GPIO[36](in/out)		PTP_TRIG_GEN (out)		-		-		-		DEV_A[0] (out)		-

		MPP[37]		GPIO[37](in/out)		PTP_CLK (in)		GE1_RXCLK (in)		-		SD_D[3] (in/out)		DEV_AD[8] (in/out)		-

		MPP[38]		GPIO[38](in/out)		PTP_EVENT_REQ  (in)		GE1_RXD[1] (in)		REF_CLK_OUT[0] (out)		SD_D[0] (in/out)		DEV_AD[4] (in/out)		-

		MPP[39]		GPIO[39](in/out)		I2C1_SCK (in/out)		GE1_RXD[2] (in)		UA0_CTS (in)		SD_D[1] (in/out)		DEV_A[2] (out)		-

		MPP[40]		GPIO[40](in/out)		I2C1_SDA (in/out)		GE1_RXD[3] (in)		UA0_RTS (out)		SD_D[2] (in/out)		DEV_AD[6] (in/out)		-

		MPP[41]		GPIO[41](in/out)		UA1_RXD (in)		GE1_RXCTL (in)		UA0_CTS (in)		SPI1_CSn[3] (out)		DEV_BURSTn_LASTn (out)		ND_RBn[0] (in)

		MPP[42]		GPIO[42](in/out)		UA1_TXD (out)		-		UA0_RTS (out)		-		DEV_AD[7] (in/out)		-

		MPP[43]		GPIO[43](in/out)		PCIe0_CLKREQ (in)		M_VTT_CTRL (out)		M_DECC_ERR (out)		SPI1_CSn[2] (out)		DEV_CLKOUT (out)		ND_RBn[1] (in)

		MPP[44]		GPIO[44](in/out)		SATA0_PRESENT_ACTIVEn (out)		SATA1_PRESENT_ACTIVEn (out)		-		-		-		-

		MPP[45]		GPIO[45](in/out)		REF_CLK_OUT[0] (out)		PCIe0_RSTOUTn (out)		-		-		-		UA1_RXD (in)

		MPP[46]		GPIO[46](in/out)		REF_CLK_OUT[1] (out)		PCIe0_RSTOUTn (out)		-		-		-		UA1_TXD (out)

		MPP[47]		GPIO[47](in/out)		SATA0_PRESENT_ACTIVEn (out)		SATA1_PRESENT_ACTIVEn (out)		-		-		-		-

		MPP[48]		GPIO[48](in/out)		SATA0_PRESENT_ACTIVEn (out)		M_VTT_CTRL (out)		TDM2C_PCLK (in/out)		AU_I2SMCLK (out)		SD_D[4] (in/out)		PCIe0_CLKREQ (in)

		MPP[49]		GPIO[49](in/out)		-		-		TDM2C_FSYNC (in/out)		AU_I2SLRCLK (out)		SD_D[5] (in/out)		PCIe1_CLKREQ (in)

		MPP[50]		GPIO[50](in/out)		PCIe0_RSTOUTn (out)		-		TDM2C_DRX (in)		AU_EXTCLK (in)		SD_CMD (in/out)		-

		MPP[51]		GPIO[51](in/out)		-		-		TDM2C_DTX (out)		AU_I2SDO/AU_SPDIFO(out)		M_DECC_ERR (out)		PTP_TRIG_GEN (out)

		MPP[52]		GPIO[52](in/out)		PCIe0_RSTOUTn (out)		-		TDM2C_INTn (in)		AU_I2SDI(in)		SD_D[6] (in/out)		PTP_CLK (in)

		MPP[53]		GPIO[53](in/out)		SATA1_PRESENT_ACTIVEn (out)		SATA0_PRESENT_ACTIVEn (out)		TDM2C_RSTn (out)		AU_I2SBCLK (out)		SD_D[7] (in/out)		PTP_EVENT_REQ  (in)

		MPP[54]		GPIO[54](in/out)		SATA0_PRESENT_ACTIVEn (out)		SATA1_PRESENT_ACTIVEn (out)		PCIe0_RSTOUTn (out)		FE_TXERR (out)		SD_D[3] (in/out)		-

		MPP[55]		GPIO[55](in/out)		UA1_CTS (in)		SMI_MDIO (in/out)		PCIe1_CLKREQ (in)		SPI1_CSn[1] (out)		SD_D[0] (in/out)		UA1_RXD (in)

		MPP[56]		GPIO[56](in/out)		UA1_RTS (out)		SMI_MDC (out)		M_DECC_ERR (out)		SPI1_MOSI (out)		-		UA1_TXD (out)

		MPP[57]		GPIO[57](in/out)		-		-		-		SPI1_SCK (out)		SD_CLK (out)		UA1_TXD (out)

		MPP[58]		GPIO[58](in/out)		PCIe1_CLKREQ (in)		I2C1_SCK (in/out)		PCIe2_CLKREQ (in)		SPI1_MISO (in)		SD_D[1] (in/out)		UA1_RXD (in)

		MPP[59]		GPIO[59](in/out)		PCIe0_RSTOUTn (out)		I2C1_SDA (in/out)		-		SPI1_CSn[0] (out)		SD_D[2] (in/out)		-
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Revision History

		

		88F6828 MPP Information

		Revision		Date		Comments

		0.7		4-Jun-13		No change.

		0.8		10-Jul-13		No change.

		A		11-Nov-13		Initial Release

		B		29-Jul-14		Revised MPP Table.

		C		7-Dec-14		Added SATA2_PRESENT_ACTIVEn (out) on MPP[49] seclect 0x1.
Added GE_S_MDC (in) on MPP[15], and GE_S_MDIO (in/out) on MPP[16] select 0x2.
Added SATA3_PRESENT_ACTIVEn (out) on MPP[49] select ox2, MPP[44] select 0x4, and MPP[47] select 0x5.
Added SATA2_PRESENT_ACTIVEn (out) on MPP[44] and MPP[47] select 0x3.

		D		20-May-15		Added the note: The Device Bus interface is multiplexed with the NAND interface. For the list of the MPP pins used for the Device Bus and their corresponding NAND Flash pins, see see the Device Bus/NAND Flash Multiplexing table in the Hardware Specifications.
Added the note: The MII interface is multiplexed with the RGMII interface. For the list of the MPP pins used for the MII and their corresponding RGMII  pins, see the RGMII/MII Multiplexing For GE Port table in the Hardware Specifications.

		E		24-Jun-15		Removed GE_S_MDC (in) on MPP[15], and GE_S_MDIO (in/out) on MPP[16] select 0x2.
Added the note: When using the SDIO or SPI interfaces, choose the interface from 1 select column. Do not mix signals from different selects.

		F		16-Jul-15		No change.

		G		19-Jul-16		No change.

		H		9-Mar-17		Unrestricted release.
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MPP Table

		

		88F6828 Multi-functional Pin Table

				NOTE: When using the SDIO or SPI interfaces, choose the interface from 1 select column. Do not mix signals from different selects.

				NOTE: The Device Bus interface is multiplexed with the NAND interface. For the list of the MPP pins used for the Device Bus and their corresponding NAND Flash pins, see the Device Bus/NAND Flash Multiplexing table in the Hardware Specifications.

				NOTE: The MII interface is multiplexed with the RGMII interface. For the list of the MPP pins used for the MII and their corresponding RGMII  pins, see the RGMII/MII Multiplexing For GE Port table in the Hardware Specifications.

				NOTE: for pull-up/down information, see the Internal Pull-up and Pull-down Pins Section in the Hardware Specifications.

		Pin Name		Functional Pin Name

		Mode		0x0		0x1		0x2		0x3		0x4		0x5		0x6

		MPP[0]		GPIO[0](in/out)		UA0_RXD (in)		-		-		-		-		-

		MPP[1]		GPIO[1](in/out)		UA0_TXD (out)		-		-		-		-		-

		MPP[2]		GPIO[2](in/out)		I2C0_SCK (in/out)		-		-		-		-		-

		MPP[3]		GPIO[3](in/out)		I2C0_SDA (in/out)		-		-		-		-		-

		MPP[4]		GPIO[4](in/out)		SMI_MDC (out)		UA1_TXD (out)		UA0_RTS (out)		-		-		-

		MPP[5]		GPIO[5](in/out)		SMI_MDIO (in/out)		UA1_RXD (in)		UA0_CTS (in)		-		-		-

		MPP[6]		GPIO[6](in/out)		GE0_TXCLKOUT (out)		FE_CRS (in)		-		-		DEV_CSn[3] (out)		-

		MPP[7]		GPIO[7](in/out)		GE0_TXD[0] (out)		-		-		-		DEV_AD[9] (in/out)		-

		MPP[8]		GPIO[8](in/out)		GE0_TXD[1] (out)		-		-		-		DEV_AD[10] (in/out)		-

		MPP[9]		GPIO[9](in/out)		GE0_TXD[2] (out)		-		-		-		DEV_AD[11] (in/out)		-

		MPP[10]		GPIO[10](in/out)		GE0_TXD[3] (out)		-		-		-		DEV_AD[12] (in/out)		-

		MPP[11]		GPIO[11](in/out)		GE0_TXCTL (out)		-		-		-		DEV_AD[13] (in/out)		-

		MPP[12]		GPIO[12](in/out)		GE0_RXD[0] (in)		PCIe0_RSTOUTn (out)		-		SPI0_CSn[1] (out)		DEV_AD[14] (in/out)		PCIe3_CLKREQ (in)

		MPP[13]		GPIO[13](in/out)		GE0_RXD[1] (in)		PCIe0_CLKREQ (in)		PCIe1_CLKREQ (in)		SPI0_CSn[2] (out)		DEV_AD[15] (in/out)		PCIe2_CLKREQ (in)

		MPP[14]		GPIO[14](in/out)		GE0_RXD[2] (in)		PTP_CLK (in)		M_VTT_CTRL (out)		SPI0_CSn[3] (out)		DEV_WEn[1] (out)		PCIe3_CLKREQ (in)

		MPP[15]		GPIO[15](in/out)		GE0_RXD[3] (in)		-		PCIe0_RSTOUTn (out)		SPI0_MOSI (out)		-		-

		MPP[16]		GPIO[16](in/out)		GE0_RXCTL (in)		-		M_DECC_ERR (out)		SPI0_MISO (in)		PCIe0_CLKREQ (in)		PCIe1_CLKREQ (in)

		MPP[17]		GPIO[17](in/out)		GE0_RXCLK (in)		PTP_CLK (in)		UA1_RXD (in)		SPI0_SCK (out)		SATA1_PRESENT_ACTIVEn (out)		SATA0_PRESENT_ACTIVEn (out)

		MPP[18]		GPIO[18](in/out)		FE_RXERR (in)		PTP_TRIG_GEN (out)		UA1_TXD (out)		SPI0_CSn[0] (out)		-		-

		MPP[19]		GPIO[19](in/out)		FE_COL (in)		PTP_EVENT_REQ  (in)		FE_TXERR (out)		SATA1_PRESENT_ACTIVEn (out)		UA0_CTS (in)		UA1_RXD (in)

		MPP[20]		GPIO[20](in/out)		FE_TXCLK (in)		PTP_CLK (in)		-		SATA0_PRESENT_ACTIVEn (out)		UA0_RTS (out)		UA1_TXD (out)

		MPP[21]		GPIO[21](in/out)		SPI0_CSn[1] (out)		GE1_RXD[0] (in)		SATA0_PRESENT_ACTIVEn (out)		SD_CMD (in/out)		DEV_BOOTCSn (out)		SATA1_PRESENT_ACTIVEn (out)

		MPP[22]		GPIO[22](in/out)		SPI0_MOSI (out)		-		-		-		DEV_AD[0] (in/out)		-

		MPP[23]		GPIO[23](in/out)		SPI0_SCK (out)		-		-		-		DEV_AD[2] (in/out)		-

		MPP[24]		GPIO[24](in/out)		SPI0_MISO (in)		UA0_CTS (in)		UA1_RXD (in)		SD_D[4] (in/out)		DEV_READYn (in)		-

		MPP[25]		GPIO[25](in/out)		SPI0_CSn[0] (out)		UA0_RTS (out)		UA1_TXD (out)		SD_D[5] (in/out)		DEV_CSn[0] (out)		-

		MPP[26]		GPIO[26](in/out)		SPI0_CSn[2] (out)		-		I2C1_SCK (in/out)		SD_D[6] (in/out)		DEV_CSn[1] (out)		-

		MPP[27]		GPIO[27](in/out)		SPI0_CSn[3] (out)		GE1_TXCLKOUT (out)		I2C1_SDA (in/out)		SD_D[7] (in/out)		DEV_CSn[2] (out)		-

		MPP[28]		GPIO[28](in/out)		-		GE1_TXD[0] (out)		-		SD_CLK (out)		DEV_AD[5] (in/out)		-

		MPP[29]		GPIO[29](in/out)		-		GE1_TXD[1] (out)		-		-		DEV_ALE[0] (out)		-

		MPP[30]		GPIO[30](in/out)		-		GE1_TXD[2] (out)		-		-		DEV_OEn (out)		-

		MPP[31]		GPIO[31](in/out)		-		GE1_TXD[3] (out)		-		-		DEV_ALE[1] (out)		-

		MPP[32]		GPIO[32](in/out)		-		GE1_TXCTL (out)		-		-		DEV_WEn[0] (out)		-

		MPP[33]		GPIO[33](in/out)		M_DECC_ERR (out)		-		-		-		DEV_AD[3] (in/out)		-

		MPP[34]		GPIO[34](in/out)		-		-		-		-		DEV_AD[1] (in/out)		-

		MPP[35]		GPIO[35](in/out)		REF_CLK_OUT[1] (out)		-		-		-		DEV_A[1] (out)		-

		MPP[36]		GPIO[36](in/out)		PTP_TRIG_GEN (out)		-		-		-		DEV_A[0] (out)		-

		MPP[37]		GPIO[37](in/out)		PTP_CLK (in)		GE1_RXCLK (in)		-		SD_D[3] (in/out)		DEV_AD[8] (in/out)		-

		MPP[38]		GPIO[38](in/out)		PTP_EVENT_REQ  (in)		GE1_RXD[1] (in)		REF_CLK_OUT[0] (out)		SD_D[0] (in/out)		DEV_AD[4] (in/out)		-

		MPP[39]		GPIO[39](in/out)		I2C1_SCK (in/out)		GE1_RXD[2] (in)		UA0_CTS (in)		SD_D[1] (in/out)		DEV_A[2] (out)		-

		MPP[40]		GPIO[40](in/out)		I2C1_SDA (in/out)		GE1_RXD[3] (in)		UA0_RTS (out)		SD_D[2] (in/out)		DEV_AD[6] (in/out)		-

		MPP[41]		GPIO[41](in/out)		UA1_RXD (in)		GE1_RXCTL (in)		UA0_CTS (in)		SPI1_CSn[3] (out)		DEV_BURSTn_LASTn (out)		ND_RBn[0] (in)

		MPP[42]		GPIO[42](in/out)		UA1_TXD (out)		-		UA0_RTS (out)		-		DEV_AD[7] (in/out)		-

		MPP[43]		GPIO[43](in/out)		PCIe0_CLKREQ (in)		M_VTT_CTRL (out)		M_DECC_ERR (out)		SPI1_CSn[2] (out)		DEV_CLKOUT (out)		ND_RBn[1] (in)

		MPP[44]		GPIO[44](in/out)		SATA0_PRESENT_ACTIVEn (out)		SATA1_PRESENT_ACTIVEn (out)		SATA2_PRESENT_ACTIVEn (out)		SATA3_PRESENT_ACTIVEn (out)		-		-

		MPP[45]		GPIO[45](in/out)		REF_CLK_OUT[0] (out)		PCIe0_RSTOUTn (out)		-		-		-		UA1_RXD (in)

		MPP[46]		GPIO[46](in/out)		REF_CLK_OUT[1] (out)		PCIe0_RSTOUTn (out)		-		-		-		UA1_TXD (out)

		MPP[47]		GPIO[47](in/out)		SATA0_PRESENT_ACTIVEn (out)		SATA1_PRESENT_ACTIVEn (out)		SATA2_PRESENT_ACTIVEn (out)		-		SATA3_PRESENT_ACTIVEn (out)		-

		MPP[48]		GPIO[48](in/out)		SATA0_PRESENT_ACTIVEn (out)		M_VTT_CTRL (out)		TDM2C_PCLK (in/out)		AU_I2SMCLK (out)		SD_D[4] (in/out)		PCIe0_CLKREQ (in)

		MPP[49]		GPIO[49](in/out)		SATA2_PRESENT_ACTIVEn (out)		SATA3_PRESENT_ACTIVEn (out)		TDM2C_FSYNC (in/out)		AU_I2SLRCLK (out)		SD_D[5] (in/out)		PCIe1_CLKREQ (in)

		MPP[50]		GPIO[50](in/out)		PCIe0_RSTOUTn (out)		-		TDM2C_DRX (in)		AU_EXTCLK (in)		SD_CMD (in/out)		-

		MPP[51]		GPIO[51](in/out)		-		-		TDM2C_DTX (out)		AU_I2SDO/AU_SPDIFO(out)		M_DECC_ERR (out)		PTP_TRIG_GEN (out)

		MPP[52]		GPIO[52](in/out)		PCIe0_RSTOUTn (out)		-		TDM2C_INTn (in)		AU_I2SDI(in)		SD_D[6] (in/out)		PTP_CLK (in)

		MPP[53]		GPIO[53](in/out)		SATA1_PRESENT_ACTIVEn (out)		SATA0_PRESENT_ACTIVEn (out)		TDM2C_RSTn (out)		AU_I2SBCLK (out)		SD_D[7] (in/out)		PTP_EVENT_REQ  (in)

		MPP[54]		GPIO[54](in/out)		SATA0_PRESENT_ACTIVEn (out)		SATA1_PRESENT_ACTIVEn (out)		PCIe0_RSTOUTn (out)		FE_TXERR (out)		SD_D[3] (in/out)		-

		MPP[55]		GPIO[55](in/out)		UA1_CTS (in)		SMI_MDIO (in/out)		PCIe1_CLKREQ (in)		SPI1_CSn[1] (out)		SD_D[0] (in/out)		UA1_RXD (in)

		MPP[56]		GPIO[56](in/out)		UA1_RTS (out)		SMI_MDC (out)		M_DECC_ERR (out)		SPI1_MOSI (out)		-		UA1_TXD (out)

		MPP[57]		GPIO[57](in/out)		-		-		-		SPI1_SCK (out)		SD_CLK (out)		UA1_TXD (out)

		MPP[58]		GPIO[58](in/out)		PCIe1_CLKREQ (in)		I2C1_SCK (in/out)		PCIe2_CLKREQ (in)		SPI1_MISO (in)		SD_D[1] (in/out)		UA1_RXD (in)

		MPP[59]		GPIO[59](in/out)		PCIe0_RSTOUTn (out)		I2C1_SDA (in/out)		-		SPI1_CSn[0] (out)		SD_D[2] (in/out)		-
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5.2

Gigabit Ethernet Pins Multiplexing on the MPP

The device Gigabit Ethernet ports are multiplexed on the MPP pins and high-speed SERDES.

m  Port 0 can operate in MIl, RGMII, or SGMII mode.

m  Port 1 can operate in RGMIl or SGMII mode

m  Port 2 can operate in SGMII mode (relevant for the 88F6820/88F6828 devices only)

Once a port is configured as an SGMII port, it cannot be selected as an RGMII/MII port on the MPP

pins. The SGMII interface may be selected on various SERDES options (see Section 5.3,
High-Speed SERDES Multiplexing, on page 81).

EI Do not select more than one SERDES option for the same GbE port.
Note

Table 38 provides the RGMII/MII Multiplexing table for Gigabit Ethernet port 0.

Table 38: RGMII/MII Multiplexing for GE Port 0

MPP #  RGMII MIl
MPP[6]  GEO_TXCLKOUT (out) FE_CRS (in)

MPP[7]  GEO_TXDI0] (out) FE_TXDI0] (out)

MPP[8]  GEO_TXDI[1] (out) FE_TXDI[1] (out)

MPP[9]  GEO_TXDI2] (out) FE_TXD[2] (out)

MPP[10]  GEO_TXDI[3] (out) FE_TXD[3] (out)

MPP[11]  GEO_TXCTL (out) FE_TXEN (out)

MPP[12]  GEO_RXDI0] (in) FE_RXDIO] (in)

MPP[13]  GEO_RXD[1] (in) FE_RXD[1] (in)

MPP[14]  GEO_RXD[2] (in) FE_RXD[2] (in)

MPP[15]  GEO_RXD[3] (in) FE_RXDI[3] (in)

MPP[16]  GEO_RXCTL (in) FE_RXDV (in)

MPP[17]  GEO_RXCLK (in) FE_RXCLK (in)

MPP[18]  N/A FE_RXERR (in)

MPP[19]  N/A FE_COL or FE_TXERR (in)
MPP[20]  N/A FE_TXCLK (in)

MPP[54]  N/A FE_TXERR (in)
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5.3 High-Speed SERDES Multiplexing
The 88F6810 device integrates 5 high-speed SERDES lanes.
The 88F6820/88F6828 devices integrate 6 high-speed SERDES lanes.
The SERDES lanes provide a physical SERDES link to the following interfaces:

The following PCI Express operational modes:

* Gen 2.0 (5 Gbps)

e Gen 1.1 (2.5 Gbps)

PCle unit 0 may be configured to x4 or x1 lanes. PCle units 1 (88F6820/88F6828 only), 2, and 3

are set to x1 lane only.

SGMIl interface:

e SGMII 0 and SGMII 1 (88F6810, 88F6820 and 88F6828), and SGMII 2 (88F6820 and
88F6828 only) operate at 1.25 Gbps or 3.125 Gbps

QSGMII (5 Gbps) — In 88F6820/88F6828 only

SATA Gen 1 (1.5 Gbps), SATA Gen 2 (3 Gbps), and SATA Gen 3 (6 Gbps)

USB3.0 (5 Gbps) and USB2.0 (480 Mbps)

Table 39-Table 41 lists the different interfaces available on each SERDES lane. Each lane can be
configured independently for the required link type, according to the specified application. If a lane is
unused, it can be turned off.

The Interface Index refers to the associated MAC Controller associated with this protocol. For
example:

Copyright © 2017 Marvell
March 9, 2017, Preliminary

SGMII 0 refers to the Ethernet MAC port 0 working in SGMII mode.
The PCI 0 refers to PCI controller 0.
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Table 39: 88F6810 SERDES Lane Selection Options

Interface SRD 0 SRD 1 SRD 2 SRD 3 SRD4 SRD 5
(Lane 0) (Lane 1) (Lane 2) (Lane 3) (Lane 4) (Lane 5)

PCle PCle 0 PCle 0 - PCle 3RC - PCle 2RC
RC/EP RC/EP

SATA SATAO SATAO SATA 1 - - -

SGMIl SGMII 0 SGMIl O or | SGMII 1 - - -

SGMIl 1

USB 3 Host - USB3 0 (H) - USB3 1 (H) - USB3 1 (H)

USB 3 Device - - - USB3 0 (D) - USB30 (D)

QSGMII - - - - - -

Table 40: 88F6820 SERDES Lane Selection Options

Interface SRD 0 SRD 1 SRD 2 SRD 3 SRD 4 SRD 5
(Lane 0) (Lane 1) (Lane 2) (Lane 3) (Lane 4) (Lane 5)

PCle PCle 0 PCle 0 PCle1RC | PCle3RC PCle 1 RC PCle 2 RC
RC/EP RC/EP or

PCle 2 RC

PCle x4 PCle 0-LO PCle 0-L1 PCle 0-L2 PCle 0-L3 -
RC/EP RC/EP RC/EP RC/EP

SATA SATAOQ SATAO SATA1 - - -

SGMiII SGMII 0 SGMII 0 or SGMII 1 SGMII 2 SGMII 1 SGMII 2

SGMII 1

USB3 Host - USB3 0 (H) - USB3 1 (H) USB30 (H) | USB3 1 (H)

USB3 - - - USB30 (D) USB30 (D) USB3 0 (D)

Device

QSGMII - QSGMII - - - -
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Table 41: 88F6828 SERDES Lane Selection Options

Interface SRD 0 SRD 1 SRD 2 SRD 3 SRD 4 SRD 5
(Lane 0) (Lane 1) (Lane 2) | (Lane 3) (Lane 4) (Lane 5)
PCle PCle 0 PCle 0 PCle1RC | PCle3RC | PCle1RC | PCle2RC
RC/EP RC/EP or
PCle 2 RC
PCle x4 PCle 0-LO PCle 0-L1 PCle 0-L2 | PCle 0-L3 -
RC/EP RC/EP RC/EP RC/EP
SATA SATAO SATA O SATA 1 SATA 3 SATA 2 SATA 2
SGMII SGMII 0 SGMIIOor | SGMII 1 SGMII 2 SGMII 1 SGMII 2
SGMII 1
USB3 Host - USB3 0 (H) - USB31(H) | USB30(H) | USB31 (H)
USB3 - - - USB30(D) | USB30 (D) | USB30 (D)
Device
QSGMII - QSGMII - - - -

5.3.1 Multiplexing USB 3.0 and USB 2.0 On The Same Connector
If USB 3.0 and USB 2.0 are routed to the same connector, the following routing options are valid:
= USB 3.0 Host 0 with USB 2.0 port 0
m USB 3.0 Host 1 with USB 2.0 port 1
m  USB 3.0 Device with USB 2.0 port 1
The Armada 38x devices integrates 3 instances of USB 2.0 compliant physical transceivers.
Table 42 shows the possible configuration (or association) of the integrated USB 3.0 / 2.0 controllers
and the USB 2.0 transceivers.
Unused transceivers can be turned off.
Table 42: Configuring The USB 3.0/ 2.0 Controllers and USB 2.0 Transceivers
USB 2.0 Transceiver 0 USB 2.0 Transceiver 1 USB 2.0 Transceiver 2
USB 2.0 working in Host or USB 3.0 host controller 0 USB 3.0 host controller 1
Device mode
USB 3.0 device controller USB 3.0 device controller
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5.4 DDR3/DDR4 Multiplexing

In the 88F6810, 88F6820, and 88F6828 devices, the DDR3 and DDR4 interfaces are multiplexed on
the I/O pins. Table 43 presents the 88F6810, 88F6820, and 88F6828 1/O multiplexing.

Table 43: 88F6810, 88F6820, and 88F6828 1/0 Multiplexing

On-Board DDR3 Address Control

On-Board DDR4 Address Control

M_RESETn M_RESETn
M_RASn M_ODTI[0]
M_A[15] M_BG[1]
M_ODTI[0] M_CKE[0]
M_ODTI[1] M_ODT[1]
M_CKE[1] M_CKE[1]
M_CKE[0] M_RASN/M_A[16]
M_CASn M_CSn[0]
M_WEn M_ACTn
M_CS0_n M_WEn/M_A[14]
M_A[7] M_A[8]

M_A[5] M_A[6]

M_A[3] M_BA[0]
M_BA[0] M_BGI0]

M_A[2] M_A[0]

M_A[9] M_A[2]

M_A[13] M_A[11]
M_CLKOUTI[0] M_CLKOUTI[0]
M_CLKOUTN(0] M_CLKOUTN[0]
M_CLKOUT[1] M_CLKOUT[1]
M_CLKOUTn[1] M_CLKOUTN[1]
M_A[12] M_BA[1]
M_A[10] M_CASNn/M_A[15]
M_BA[2] M_A[10]

M_A[0] M_A[4]

M_A[1] M_A[5]

M_A[11] M_A[7]

M_A[14] M_A[13]
M_BA[1] M_A[12]

M_A[6] M_A[1]

M_A[8] M_A[9]

M_A[4] M_A[3]
M_CSn[1] M_CSn[1]
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Device Bus/NAND Flash Multiplexing

5.5 Device Bus/NAND Flash Multiplexing

If a NAND Flash interface is used, it is necessary to configure this interface through the Device Bus

pins.

The 88F6810, 88F6820, and 88F6828 devices support the following Flash interface topologies:

Multiplexed — Support for both Device Bus (NOR) and NAND Flash interfaces multiplexed on
the same /O pins. Arbitration is performed by the SoC.

Point-to- Point — Support for NOR or NAND Flash interface.

Table 44 lists the MPP pins used for the Device Bus and their corresponding NAND Flash pins.

Table 44: Device Bus/NAND Flash Multiplexing

MPP #

MPP[6]
MPP[7]
MPP[8]
MPP[9]
MPP[10]
MPP[11]
MPP[12]
MPP[13]
MPP[14]

MPP[21]

MPP[22]
MPP[23]
MPP[24]

MPP[25]

MPP[26]
MPP[27]
MPP[28]
MPP[29]
MPP[30]
MPP[31]

MPP[32]
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NAND Flash

(Point-to-Point)

ND_CEn[3] (out)
ND_IO[9]
ND_IO[10]
ND_IO[11]
ND_IO[12]
ND_IO[13]
ND_IO[14]
ND_IO[15]

N/A

N/A

ND_10[0]
ND_I0[2]
N/A

ND_CEn[0] (out)

ND_CEnI[1] (out)
ND_CEn[2] (out)
ND_IO[5]

N/A

ND_REn (out)
N/A

ND_WEn (out)

Document Classification: Proprietary Information

Device Bus
(Point-to-Point)

DEV_CSn[3] (out)
DEV_AD[9]
DEV_AD[10]
DEV_AD[11]
DEV_AD[12]
DEV_ADI[13]
DEV_AD[14]
DEV_ADI[15]
DEV_WEn[1] (out)

DEV_BOOTCSn (out)

DEV_ADI0]
DEV_ADI[2]
DEV_READYn (in)

DEV_CSn[0] (out)

DEV_CSn[1] (out)
DEV_CSn[2] (out)
DEV_AD[5]
DEV_ALE[0]
DEV_OEn (out)
DEV_ALE[1]

DEV_WER[0] (out)

Multiplexed

Used by NOR or NAND Flash

Shared between NOR and NAND Flash
Shared between NOR and NAND Flash
Shared between NOR and NAND Flash
Shared between NOR and NAND Flash
Shared between NOR and NAND Flash
Shared between NOR and NAND Flash
Shared between NOR and NAND Flash
Used by NOR only

* Used by NOR only
* Used to boot from NOR

Shared between NOR and NAND Flash
Shared between NOR and NAND Flash
Used by NOR only

* Used by NOR or NAND Flash
* Used to boot from NAND Flash

Used by NOR or NAND Flash

Used by NOR or NAND Flash

Shared between NOR and NAND Flash
Used by NOR only

Shared between NOR and NAND Flash
Used by NOR only

Shared between NOR and NAND Flash
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Table 44: Device Bus/NAND Flash Multiplexing (Continued)

MPP # NAND Flash Device Bus Multiplexed
(Point-to-Point) (Point-to-Point)

MPP[33] = ND_IO[3] DEV_AD[3] Shared between NOR and NAND Flash

MPP[34]  ND_IO[1] DEV_AD[1] Shared between NOR and NAND Flash

MPP[35] ND_ALE (out) DEV_A[1] (out) Shared between NOR and NAND Flash

MPP[36] ND_CLE (out) DEV_A[0] (out) Shared between NOR and NAND Flash

MPP[37] = ND_IO[8] DEV_AD[8] Shared between NOR and NAND Flash

MPP[38] = ND_IO[4] DEV_AD[4] Shared between NOR and NAND Flash

MPP[39]  N/A DEV_A[2] Used by NOR only

MPP[40] = ND_IO[6] DEV_AD[6] Shared between NOR and NAND Flash

MPP[41] ND_RBnN[0] (in) DEV_BURSTn/ NOTE: DEV_BURSTN/LASTn is
LASTn supported only in Point-to-Point

mode.
MPP[42] = ND_IO[7] DEV_AD[7] Shared between NOR and NAND Flash
MPP[43] = ND_RBn[1] (in) DEV_CLKOUT NOTE: DEV_CLKOUT is supported

Doc. No. MV-S108817-00 Rev. H

Page 86

Document Classification: Proprietary Information

only in Point-to-Point mode.
NOTE: DEV_CLKOUT must not be
used as a free running clock.
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6 Clocking

Clocking
Clock Domain

6.1 Clock Domain

The 88F6810, 88F6820, and 88F6828 devices have multiple clock domains:

CPU Clock:
NBCLK:

HCLK:

DCLK:

TCLK:
DEV_CLKOUT:

PCle Internal Clock
Domains:

GbE Ports Clock:

SMI Clock:
SATA Clock:
USB Clock:
UART Clock:
SPI Clock:
I2C Clock:
SDIO Clock:
JTAG Clock:
TDM Clock:

NAND Flash ECC
Clock:

Public Key
Processor
(Encryption Unit)
Clock

ARM Cortex A9 CPU clocks—up to 2.0 GHZ'
The Coherent Fabric clock, also used as the L2 cache clock—up to 933 MHz"

The SDRAM controller internal clock—up to 467 MHz for DDR3/DDR4
respectively’

The SDRAM interface clock—up to 933/900 MHz for DDR3/DDR4
respectively1

The device’s core clock—up to 250 MHz.
Up to TCLK/4

m  Runs at 250 MHz when configured to Gen 1.1
m  Runs at 500 MHz when configured to Gen 2.0

m 312.5 MHz for 2500 Mbps
m 125 MHz for 1000 Mbps
m 25 MHz for 100 Mbps

m 2.5 MHz for 10 Mbps

Up to TCLK/8

Runs at 150 MHz

Runs

Up to TCLK frequency divided by 16
Up to 50 MHz

Up to 400 kHz

Up to 100 MHz

Up to 25 MHz

Up to 8.192 MHz

Up to 400 MHz

Up to 500 MHz

1. Controlled by the Spread Spectrum Clock Generator (SSCG). For details, see Section 6.3, Spread
Spectrum Clock Generator (SSCG), on page 88.
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EI For clock diagrams, refer to the Clock Topology section of the Design Guide.
Note

6.2 Clock Frequency Configuration Options

Table 45 lists the supported combinations of the DDR and CPU clock frequencies

Table 45: Clock Frequency Configuration Options

CPU Subsystem | Core Processor | Coherent SDRAM SDRAM Reference

Clock ARM CPU Clock Fabric Clock Controller Interface Clock

Options[4:0] (PCLK) [MHZz] (NBCLK) [MHz] Internal Clock | Clock [MHz]

Settings (HCLK) [MHz] (DCLK) [MHz]

0x0 666 333 167 333 25

0x2 800 400 200 400 25

0x4 1066 533 267 533 25

0x6 1200 600 300 600 25

0x8 1333 667 333 667 25

0xC 1600 800 400 800 25

0x10 1866 933 467 933 25

0x13 2000 1000 467 933 25
6.3 Spread Spectrum Clock Generator (SSCG)

The SSCG (Spread Spectrum Clock Generator) can be used to generate the spread spectrum clock
for the PLL input. See SSCG Disable in Table 47, Reset Configuration Pins, on page 94, for SSCG
enable/disable configuration settings.

The SSCG block can be configured to perform up spread, down spread, and center spread (refer to
the SSCG Configuration register in the device Functional Specifications).
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7 Reset and Initialization

This section details the device’s reset sequence and initialization procedure.

7.1 Power Up/Down Sequence

711 Power-Up Sequence

The following requirements must be applied to meet the device power-up sequence (see Figure 5).
m The Non-Core voltages (/0 and Analog) as listed in Table 46 must reach 70% of their voltage
level before the Core voltages reach 70%.
The order of the power up sequence between the Non-Core voltages is unimportant. The only
requirement is for the Non-Core voltages power up before the Core voltages reach 70% of their
voltage level.
The reset signal(s) must be asserted before the Core voltages reach 70% of their voltage level.
m  Each reference clock input must toggle with its respective voltage level before the first Core
voltage reaches 70% of their voltage level. If a crystal oscillator is used, the system can rely on
the oscillator wake-up mechanism.

Table 46: Non-Core and Core Voltages

Non-Core Voltages Core Voltages
1/0 Voltages Analog Power Supplies
VDDO_A SRD_AVDD VDD
VDDO_B CPU_PLL_AVDD
VDDO_C USB_AVDD
VDDO_D USB_AVDDL
VDDO_E
VDDO_M
VHV
Copyright © 2017 Marvell Doc. No. MV-S108817-00 Rev. H
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Figure 5: Power Up Sequence Example

Voltage
Non-Core Voltage:
_________________________________ 70% of
Non-Core Voltage
VDD
____________________________ 70% of
VDD Voltage

Reset(s) ><|
Clock(s) OO0 nnanannrana

of other components are also met.

EI m ltis the designer's responsibility to verify that the power sequencing requirements
Although the Non-Core voltages can be powered up any time before the Core

Note voltages, allow a reasonable time limit (for example 100 ms) between the first
Non-Core voltage power-up and the last Core voltage power-up.
7.1.2 Power-Down Sequence

Allow a reasonable time limit (for example 100 ms) between the first and last voltage power-down.

7.2 Hardware Reset

The device has three reset inputs pin: SYSRST_INn, CDRn, MRn. The following sections describe
the functionality of these signals.

7.21 Global System Reset (SYSRST_INnN)
When asserted, the entire chip is placed in its initial state. Most outputs are placed in high-Z.

The following output pins are still active during SYSRST_INn assertion:

s M_CLKOUTI[1:0], M_CLKOUTN[1:0]

. M_CKE[1:0]

s M_ODT[1:0]

m  M_RESETn

m  PCle<n>_CLK_P/N (<n>=0thru 1)

m  88F6820 and 88F6828 devices only)

m SATA<n>_TX_P/N (<n> =0 thru 1 for 88F6810 and 88F6820 and <n> = O thru 3 for 88F6828)

m SGMII<n>_TX_P/N (<n> = 0 thru 1 for 88F6810 and n = 0 thru 2 for 88F6820 and 88F6828)
Doc. No. MV-S108817-00 Rev. H Copyright © 2017 Marvell
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USB<n>_DM (<n> = 0 thru 2)
USB<n>_DP (<n> = 0 thru 2)
USB3_<n>_TX_P/N (<n> = 0 thru 2)
m USB3 <n> RX P/N (<n>=0 thru 2)

The device has an optional SYSRST_OUTn open drain output signal, that is used as a reset request
from the device to the board reset logic. This signal is set when one of the following maskable events
occurs. In each of these cases, SYSRST_OUTn is asserted for a duration of 100 ms:

m  Receiving a hot reset indication from the PCle port 0 link, and port 0 is set to endpoint mode,
and bit <PexRstOutEn> is set to 1 in the RSTOUTn Mask Register (see the Miscellaneous
Registers and Tables section of the device’s Functional Specifications).

m  PCle port 0 link failure, when used as a PCle endpoint, and bit <PexRstOutEn> is set to 1 in the
RSTOUTN Mask Register (see the Miscellaneous Registers and Tables section of the device’s
Functional Specifications).

m  One of the Watchdog timers expires and bit <WDRstOutEn> of the relevant watchdog counter is
set to 1 in the RSTOUTn Mask Register (see the Miscellaneous Registers and Tables section of
the device’s Functional Specifications).

m  Bit <SystemSoftRst> is set to 1 in System Soft Reset Register and bit <SoftRstOutEn> is set to
1in RSTOUTn Mask Register. (see the Miscellaneous Registers and Tables section of the
device’s Functional Specifications).

m  An assertion of the internal power-on-reset (POR) circuit (see Section 7.4, Power On Reset
(POR), on page 93 for further details). This assertion is not maskable. The duration of this
assertion is for at least 100ms.

m  SYSRST_OUTn is asserted as long as the MRn input signal is asserted low, and for an
additional at least 100 ms after MRn de-assertion (This is useful for implementations that
include a manual reset button).

| ;] | SYSRST_INn must be active for a minimum length of 20 ms. Core power, 1/O power,

Not and analog power must be stable (VDD +/- 5%) during that time and onward.
ote

SYSRST_INn Duration Counter

When SYSRST_INn is asserted low, a SYSRST_INn duration counter starts counting. It continues to
count as long as the SYSRST_INn signal remains asserted.

The counter clock is the 25 MHz reference clock.

It is a 29-bit counter, yielding a maximum counting duration of 2429/25 MHz (21.4 seconds).
The host software can read the counter value and reset the counter.

When the counter reaches its maximum value, it remains at this value until the counter reset is
triggered by software.

See the device’s Functional Specifications for details on how to configure the SYSRST_INn duration
counter.

|§ | | The SYSRST_INn duration counter is useful for implementing manufacturer/factory
reset. Upon a long reset assertion, greater than a pre-configured threshold, the host
Note software may reset all settings to the factory default values.
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7.2.2 Manual Reset (MRn)

The Manual Reset pin (MRn) provide the user the ability to reset the device without powering down
the device. This is useful for implementations that include a reset button. Once MRn pin is asserted
low, the device’s reset logic, that includes a bouncer circuit to avoid false reset spikes, will propagate
a reset indication to the SYSRST_OUTn pin. The SYSRST_OUTn will be asserted as long as the
MRn pin is kept asserted and for additional 100ms. The external (on board) logic may drive this
indication back to the SYSRST_INn pin to reset the device, and in addition use the SYSRST_OUTn
pin to reset the entire board.

7.2.3 CPU Core Processor Debugger Reset

Connect the CPU debugger reset to the CDRn pin.

When the CPU Debugger reset is asserted, the device returns to its default value. The device
mechanisms related to the debugger are excluded from the reset event. This includes the PLLs, the
SSCG, the XTAL, and the registers controlling those mechanisms.

In general, the CDRn is de-asserted after all processes on the TAP controller are completed (refer to
the specific Debugger specifications).

CPU debugger reset should be fed into two separate circuits:

m  The device’s CDRn pin (the reset pin for the debugger).

m  The board reset for all other devices (not including the device’s SYSRST_INn pin), since
SYSRST_OUTn will not be forced by the CDR pin. For more information, refer to the Design
Guide.

7.3 PCle Reset

As a Root Complex, the device can generate a Hot Reset to the PCle port. Upon CPU setting of the
PCle Control register’s <ConMstrHot Reset> bit, the PCle unit sends a Hot Reset indication to the
Endpoint (see the PCle Interface section in the device’s Functional Specifications).

When the device works as an Endpoint, and a Hot Reset packet is received:

m A maskable interrupt is asserted.

m  If the PCle Debug Control register’s <DisHotResetRegRst> is cleared, the device also resets
the PCle register file to its default values.

m  The device triggers an internal reset, if not masked by PCle Debug Control register’s
<ConfMskHotReset> bit.

Link failure is detected if the PCle link was up (LTTSSM LO state) and dropped back to an inactive
state (LTSSM Detect state). When Link failure is detected:

A maskable interrupt is asserted
If the PCle Debug Control register’s <DisLinkFailRegRst> is cleared, the device also resets the
PCle register file to its default values.

m  The device triggers an internal reset, if not masked by PCle Debug Control register’s
<ConfMskLinkFail> bit.

Whether initiated by a hot reset or link failure, this internal reset indication can be routed to the
PCle_RSTOUTNn signal (multiplexed on MPPs) to reset components on the board without resetting
the entire device (e.g reset only the endpoint card).

| ;I | Only the PCle0 port can act as a PCle endpoint, and only this port can generate the

PCle internal reset indication.
Note
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7.4 Power On Reset (POR)

The device integrates a Power On Reset (POR) circuit. The circuit is triggered when the VDD (digital
core voltage) power up levels reach a VDD threshold (with a threshold maximum value of 0.8V).

Hysteresis: Another trigger will only occur after any of the power first drops to 50 mV, and then a
power up occurs.

Once the POR logic was triggered the SYSRST_OUTn output signal is asserted low for 100 ms.

The SYSRST_OUTn signal may be connected externally to the device’s SYSRST_INn input signal
asserting the device’s internal reset signal. In addition, the SYSRST_OUTn signal may be used in
this case as the POR generator for the entire board.

7.5 Reset Configuration

The device uses certain pins as configuration inputs to set certain critical parameters following a
reset. The definition of the sampled at reset configuration pins revert immediately after reset to their
regular function.

7.5.1 Pin Sampling Configuration

The following pins are sampled during SYSRST_INn de-assertion. Some of the device’s pins
integrate an internal pull-up/pull-down resistors to set a default mode. Smaller external
pull-up/pull-down resistors are required to change the default mode of operation, if required. These
signals must remain pulled up or down until SYSRST_INn de-assertion (zero Hold time in respect to
SYSRST_INn de-assertion).

| ;]| Refer to Section 2.3, Internal Pull-up and Pull-down Pins, on page 73 for more

information on pull-up and pull-down resistors.
Note

drive all of these signals to the desired values during SYSRST_INn assertion. To
prevent bus contention on these pins, the external logic must float the bus no later
Note than the third TCLK cycle after SYSRST_INn de-assertion.

m  All reset sampled values are registered in the Sample at Reset register (see the
MPP Registers in the device’s Functional Specifications). This is useful for board
debug purposes and identification of board and system settings for the host
software.

m  [f a signal is pulled up on the board for reset sampling, it must be pulled to the
appropriate voltage level of the power domain that the signal is assigned to. For
example, if MPP[X] should be pulled up for reset sampling, it should be pulled to
the voltage level of the VDDO who is feeding MPP[X] according to the pin
description table.

m  [If an external device is driving any of the pins that are used as sampled at reset
signals, make sure to keep this external device in reset state (prevent it from
driving) or use glue logic to disconnect it from the device as long as the device
SYSRST_INn input is asserted.

m  Bits[31:0] refer to the Sample at Reset register (offset: 0x00018600)defined in the
device’s Functional Specifications.

EI m  [f external logic is used instead of pull-up and pull-down resistors, the logic must
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Table 47 lists the reset configuration pins for the device.

Table 47: Reset Configuration Pins

MPP Configuration Function @ Functionality SAR Register
Bit Location
MPP[28] 12C0 Serial ROM Initialization | 0 = Disable 0x18600[0]
1=Enable

When 12C 0 Serial ROM is enabled, MPP[3:2] wakes
up as 12C Clock and Data.

NOTE: Internally pulled to 0x0.

MPP[10] Refclkout Enable Configured the power up configuration for reference 0x18600[1]
clock output.
0 = Disabled (MPP[46:45] wake up as GPIO)
1 = Enabled (MPP[46:45] wake up as reference clock
output)
If enabled, the device wakes up at 25 MHz frequency.
Once Enabled, REF_CLK_OUTI[1:0] signals toggle
during System Reset assertion.
IF enabled, MPP[46:45] are free running during power
up reset.

NOTE: Internally pulled to 0x1.

MPP[23] PCI0 Express Clock PCIE Controller Port 0 clock source and 0x18600[2]
Configuration PCIEO_CLK_P/N clock pins configuration.

0 = PCle ports 0 clock input enable.
Uses an external source for PCI Express port 0 clock
source.
Pins PCIEO_CLK_N and PCIEO_CLK_P are inputs.
1 = PCle ports 0 clock output enable.
Uses an internally generated clock for PCI Express
port O clock source.
Pins PCIEO_CLK_N and PCIEO_CLK_P are outputs,
driving out the PCI Express port 0 differential clock
pair.

NOTE: Internally pulled to 0x1.

MPP[11] PCI1 Express Clock Configure PCIE Controller port 1, 2, and 3 clock 0x18600[3]

Configuration source and PCIE1_CLK_P/N clock pins configuration.
0 = PCle ports 1,2, and 3 clock input enable.
The device uses an external source for PCI Express
ports 1, 2, and 3 clock source. Pins PCIE1_CLK_N
and PCIE1_CLK_P are inputs.
0x1 = PCle ports 1, 2, and 3 clock output enable.
The device uses an internally generated clock for PCI
Express ports 1, 2, and 3 clock source. Pins
PCIE1_CLK_N and PCIE1_CLK_P are outputs,
driving out the PCI Express port 1 differential clock
pair.

NOTE: Internally pulled to 0x1.
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Table 47:

MPP
MPPI[7]
LSB
MPPI8]
MPPI[9]
MPP[57]
MPP[42]

MPP[56]
MSB

MPP[33]
LSB

MPP[30]
MPP[31]
MPP[34]
MPP[35]

MSB

MPP[29]

MPP[4]

MPP[32]

MPP[22]

Reset and Initialization

Reset Configuration Pins (Continued)

Configuration Function

Boot Device Mode[0]

Boot Device Mode[1]
Boot Device Mode[2]
Boot Device Mode[3]
Boot Device Mode[4]

Boot Device Mode[5]

CPU Subsystem Clock
Frequency Options[0]

CPU Subsystem Clock
Frequency Options[1]

CPU Subsystem Clock
Frequency Options[2]

CPU Subsystem Clock
Frequency Options[3]

CPU Subsystem Clock
Frequency Options[4]

Core Clock Frequency Select.

CPUO Endianess

CPUO NMFI Enable

CPUO Thumb Exception Init

Copyright © 2017 Marvell
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Functionality

See Table 48, Boot Device Mode Options, on
page 97 for detailed description.

Internally pulled to 0x36

Selects the CPU PLL Clock output ratio for the CPU
clock (PCLK), L2 clock (NBCLK), DRAM-MC clock
(HCLK), and DRAM interface clock (DCLK).

For full details about the supported clock
combinations, see Section 6, Clocking, on page 87.

Internally pulled to a value of OxC

Determines the frequency of the core clock
0 =250 MHz
1 =200 MHz

NOTE: Internally pulled to a value of 0x0

Set the CPSR controls for load and store endianness
of the exception handler

0 = Exception handler data is in little endianess

1 = Exception handler data is in big endianess

NOTE: Internally pulled to 0x0.
Disable Fast Interrupt software masking

0 = Software masking FIQ is enabled
1 = Software can not mask FIQ

NOTE: Internally pulled to 0x0.
Exception Handler in ARM/Thumb mode
0 = ARM mode

1 =Thumb mode

NOTE: Internally pulled to 0x0.

Doc.
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Reset Configuration

SAR Register
Bit Location

0x18600[4]

0x18600(5]
0x18600(6]
0x18600([7]
0x18600[8]

0x18600[9]

0x18600[10]

0x18600[11]

0x18600[12]

0x18600[13]

0x18600[14]

0x18600[15]

0x18600[16]

0x18600[17]

0x18600[18]
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MPP
MPP[36]
LSB

MPP[44]]

MPP[47]
MSB
MPP[1]

MPP[51]

MPP[12]
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Reset Configuration Pins (Continued)

Configuration Function

Reserved.

Reserved.

SSCG Disable

Reserved.
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Functionality

Must be set according to the functionality.
0x0 = Armada-380
0x1 = Armada-385
0x3 = Armada-388

NOTE: Internally pulled to 0x3

Must be pulled down or floating during reset assertion.

NOTE: Internally pulled to 0x0.

Spread Spectrum Clock Generator Control

0 = SSCG is enabled

1=8SCG is disabled

NOTE: To enable the Spread Spectrum Clock
Generator this signal must be 0.
Internally pulled to 0xO0.

Must be pulled down or floating during reset assertion.

NOTE: Internally pulled to 0x0.
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SAR Register
Bit Location

0x18600[27]

0x18600[28]

0x18600[29]

0x18600[20]

0x18600[21]

0x18604[1]
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Table 48: Boot Device Mode Options

Setting

0x0

0x1

0x4

0x5

0x6
0x7

0x8

0x9

0x0A

0x0B

0x0E

0xOF

0x18

0x19

Ox1A

0x1B

Ox1E

Ox1F

0x26
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Details

BootROM Enabled, Boot from NOR: 8 bits width, DEV_Wen and DEV_OEn are not muxed with
DEV_A[16:15], using MPP multiplexing option of NOR 8 bits

BootROM Enabled, Boot from NOR: 8 bits width, DEV_Wen and DEV_OEn are muxed with
DEV_A[16:15], using MPP multiplexing option of NOR 8 bits

BootROM Enabled, Boot from NOR: 16 bits width, DEV_Wen and DEV_OEn are not muxed with
DEV_A[16:15], using MPP multiplexing option of NOR 16 bits

BootROM Enabled, Boot from NOR: 16 bits width, DEV_Wen and DEV_OEn are muxed with
DEV_A[16:15], using MPP multiplexing option of NOR 16 bits

Reserved
Reserved

BootROM Enabled, Boot from NAND: 8 bits width, with page size of 512B, 3 Address cycles support
per page, using MPP multiplexing option of NAND 8 bits

BootROM Enabled, Boot from NAND: 8 bits width, with page size of 512B, 4 Address cycles support
per page, using MPP multiplexing option of NAND 8 bits

BootROM Enabled, Boot from NAND: 8 bits width, with page size of 2KB, 4 bits ECC support per
page, using MPP multiplexing option of NAND 8 bits

BootROM Enabled, Boot from NAND: 8 bits width, with page size of 2KB, 8 bits ECC support per
page, using MPP multiplexing option of NAND 8 bits

BootROM Enabled, Boot from NAND: 8 bits width, with page size of 4KB, 4 bits ECC support per
page, using MPP multiplexing option of NAND 8 bits

BootROM Enabled, Boot from NAND: 8 bits width, with page size of 4KB, 8 bits ECC support per
page, using MPP multiplexing option of NAND 8 bits

BootROM Enabled, Boot from NAND: 16 bits width, with page size of 512B, 3 Address Cycles
support per page, using MPP multiplexing option of NAND 16 bits

BootROM Enabled, Boot from NAND: 16 bits width, with page size of 512B, 4 Address Cycles
support per page, using MPP multiplexing option of NAND 16 bits

BootROM Enabled, Boot from NAND: 16 bits width, with page size of 2KB, 4 bits ECC support per
page, using MPP multiplexing option of NAND 16 bits

BootROM Enabled, Boot from NAND: 16 bits width, with page size of 2KB, 8 bits ECC support per
page, using MPP multiplexing option of NAND 16 bits

BootROM Enabled, Boot from NAND: 16 bits width, with page size of 4KB, 4 bits ECC support per
page, using MPP multiplexing option of NAND 16 bits

BootROM Enabled, Boot from NAND: 16 bits width, with page size of 4KB, 8 bits ECC support per
page, using MPP multiplexing option of NAND 16 bits

BootROM Enabled, Boot from SPI: Controller #0, NAND Flash type, using MPP multiplexing option of
SPI on MPP[25:22]
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Table 48: Boot Device Mode Options (Continued)

Setting

0x27

0x28

0x2A

0x2B

0x2C

0x2D

0x30

0x31

0x32

0x33

0x34

0x35

0x36"

0x38

Details

BootROM Enabled, Boot from SPI: Controller #1, NAND Flash type, using MPP multiplexing option of
SPI on MPP[59:56]

BootROM Enabled, Boot from UART: Controller #0, supporting Boot, using MPP multiplexing option
of UART on MPP[1:0]

BootROM Enabled, Boot from SATAO: Controller #0, using SERDES multiplexing option of SATA on
Lane #0

BootROM Enabled, Boot from SATAO: Controller #0, using SERDES multiplexing option of SATA on
Lane #1

BootROM Enabled, Boot from PCle0: Controller #0, using SERDES multiplexing option of PCle on
Lane #0

BootROM Enabled, Boot from PCle0: Controller #0, using SERDES multiplexing option of PCle on
Lane #1

BootROM Enabled, Boot from SDIO: Controller #0, using MPP multiplexing option of SDIO on
{MPP[59:57],MPP[55:52], MPP[50:48]}

BootROM Enabled, Boot from SDIO: Controller #0, using MPP multiplexing option of SDIO on
{MPP[40:37],MPP[28:24],MPP[21]}

BootROM Enabled, Boot from SPI: Controller #0, 24 address bits, NOR Flash type, using MPP
multiplexing option of SPl on MPP[25:22]

BootROM Enabled, Boot from SPI: Controller #0, 32 address bits, NOR Flash type, using MPP
multiplexing option of SPl on MPP[25:22]

BootROM Enabled, Boot from SPI: Controller #1, 24 address bits, NOR Flash type, using MPP
multiplexing option of SPl on MPP[59:56]

BootROM Enabled, Boot from SPI: Controller #1, 32 address bits, NOR Flash type, using MPP
multiplexing option of SPl on MPP[59:56]

Reserved

Reserved

1. Reset configuration default setting.

7.6 Serial ROM Initialization
The device supports initialization of all of its internal and configuration registers through the 12Co
master interface. If serial ROM initialization is enabled by pulling up 12C0 Serial ROM Initialization
during SYSRST_INn assertion, the device 12CO master starts reading initialization data from serial
ROM and writes it to the appropriate registers. The Serial EEPROM Address is 0x54.

7.6.1 Serial ROM Data Structure
The Serial ROM data structure consists of a sequence of 32-bit address and 32-bit data pairs, as
shown in Figure 6.
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Figure 6: Serial ROM Data Structure

Reset and Initialization
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addressO0[7:0]

dataO[31:24]
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address1[23:16]

address1[15:8]

address1[7:0]

data1[31:24]

data1[23:16]

data1[15:8]

data1[7:0]

The serial ROM initialization logic reads eight bytes at a time. It performs address decoding on the
32-bit address being read, and based on address decoding result, writes the next four bytes to the

required target.

The Serial Initialization Last Data Register contains the expected value of last serial data item
(default value is OXFFFFFFFF). When the device reaches last data, it stops the initialization

sequence.

7.6.2 Serial ROM Initialization Operation

N

Note

Users must not generate requests through the 12C0 auto-loader to addresses that are
not 32-bit aligned.

On SYSRST_INN de-assertion, the device starts the initialization process. It first performs a dummy
write access to the serial ROM, with data byte(s) of 0x0, to set the ROM byte offset to 0x0. Then, it
performs a sequence of reads, until it reaches last data item, as shown in Figure 7.
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Figure 7: Serial ROM Read Example
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Implementation Notes:

Initialization data must be programmed in the serial ROM starting at offset 0x0.

m  The serial EEPROM must contain two address offset bytes (16-bits). These bytes must not be
less than a 256 byte ROM.

m  The device assumes 7-bit serial ROM address of ‘b1010100.
After receiving the last data identifier (default value is OXFFFFFFFF), the device receives an
additional byte of dummy data. It responds with no-ack, and then asserts the stop bit.

m  On serial init, the 12C_SCK clock frequency is 78 kHz.

For a detailed description of I°C implementation, see the I°C Interface section in the device’s
Functional Specifications.
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Reset and Initialization
Boot Sequence

7.7 Boot Sequence

The device requires that SYSRST_INn stay asserted for at least 20 ms after power and clocks are
stable. The following procedure describes the boot sequence starting with SYSRST_INn assertion:

1. While SYSRST_INn is asserted, the device PLLs, and AVS are locked.

2. Upon SYSRST_INn de-assertion, the pad drive auto-calibration process starts and the DRAM
PHY DLL starts to lock on the target frequency speed. It requires 3ms to gain lock indication
and be ready for normal operation.

3. If Serial ROM initialization is enabled, an initialization sequence is started.

Upon completing the above sequence, the internal CPU reset is de-asserted, and the CPU starts

executing boot code from the internal Boot ROM, according to sample at reset setting of Boot
Device Mode Selection.

For boot sequence details, see the BootROM Firmware section in the device’s Functional
Specifications.

7.8 Boot Progress and Failure Signal

The 88F6810, 88F6820, and 88F6828 devices support the Boot Progress and Failure signal over
GPIQO[44]. One of the relevant use cases is monitoring the boot sequence using external LEDs.

During a hardware reset, the Boot Progress and Failure signal is not driven (allowing the strapping
option). After reset de-assertion, the Boot Progress and Failure signal is driven low by the device (for
example, the external LED is turned on).

When booting from BootROM starts, the Boot Progress and Failure signal is driven high by the CPU
(for example, the external LED is turned off). If the boot attempt fails, the Boot Progress and Failure
signal is driven low for 100 ms by the CPU, indicating failure, and the CPU retries booting from
BootROM (for example, the external LED will blink).

If the boot sequence is completed successfully, the CPU drives the Boot Progress and Failure signal
low, indicating success, and continues with the boot sequence (for example, the external LED stays
on).

m  The boot progress and failure signal uses the GPIO functionality. The CPU can
| g] | write to the GPIO registers during the boot sequence.
During a hardware reset assertion, the boot failure LED indication might be turned

Note on (pulled up) according to the strapping setting.
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8

8.1

8.2

JTAG Interface

To enable board testing, the device supports a test mode operation through its JTAG boundary scan
interface.

The JTAG interface is IEEE 1149.1 standard compliant. It supports mandatory and optional
boundary scan instructions.

TAP Controller

The Test Access Port (TAP) is constructed with a 5-pin interface and a 16-state Finite State Machine
(FSM), as defined by IEEE JTAG standard 1149.1.

To place the device in a functional mode, reset the JTAG state machine to disable the JTAG
interface.

According to the IEEE 1149.1 standard, the JTAG state machine is not reset when the 88F6810,
88F6820, and 88F6828 SYSRST_INn is asserted. The JTAG state machine can only be reset by
one of the following methods:

m Asserting JT_RSTn.

m  Setting JT_TMS_CORE for at least five JT_CLK cycles.

To place the device in one of the boundary scan test mode, the JTAG state machine must be moved
to its control states. JT_TMS_CORE and JT_TDI inputs control the state transitions of the JTAG
state machine, as specified in the IEEE 1149.1 standard. The JTAG state machine will shift
instructions into the Instruction register while in SHIFT-IR state and shift data into and from the
various data registers when in SHIFT-DR state.

Instruction Register

The Instruction register (IR) is a 4-bit, two-stage register. It contains the command that is shifted in
when the DAP FSM is in the Shift-IR state. When the DAP FSM is in the Capture-IR state, the IR
outputs all four bits in parallel.

Table 49 lists the instructions supported by the device.

Table 49: Supported JTAG Instructions

Instruction Code Description

HIGH-Z 00011 Select the single bit Bypass register between TDI and TDO.
Sets the device output pins to high-impedance state.

IDCODE 00010 Selects the Identification register between TDI and TDO. This 32-bit
register is used to identify the device.

EXTEST 00000 Selects the Boundary Scan register between TDI and TDO. Outputs the

boundary scan register cells to drive the output pins of the device. Inputs
the boundary scan register cell to sample the input pin of the device.
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JTAG Interface

Bypass Register
Table 49: Supported JTAG Instructions (Continued)
Instruction Code Description
SAMPLE/ 00001 Selects the Boundary Scan register between TDI and TDO. Samples
PRELOAD input pins of the device to input boundary scan register cells.

Preloads the output boundary scan register cells with the Boundary Scan
register value.

BYPASS 11111 Selects the single bit Bypass register between TDI and TDO. This allows
for rapid data movement through an untested device.

8.3 Bypass Register

The Bypass register (BR) is a single bit serial shift register that connects TDI to TDO, when the IR
holds the Bypass command, and the TAP FSM is in Shift-DR state. Data that is driven on the TDI

input pin is shifted out one cycle later on the TDO output pin. The Bypass register is loaded with 0
when the TAP FSM is in the Capture-DR state.

8.4 JTAG Scan Chain

The JTAG Scan Chain is a serial shift register used to sample and drive all of the device pins during
the JTAG tests. It is a 2-bit per pin shift register in the device, thereby allowing the shift register to
sequentially access all of the data pins both for driving and strobing data. For further details, refer to
the BSDL Description file for the device.

8.5 ID Register

The ID register is a 32-bit deep serial shift register. The ID register is loaded with vendor and device
information when the DAP FSM is in the Capture-DR state. The Identification code format of the ID
register is shown in Table 50, which describes the various ID Code fields.

Table 50: IDCODE Register Map

Bits Value Description
31:28 0x4 Version
27:12 0x6820 Part number
1:1 0x1AB Manufacturer ID
0 0x1 Mandatory—This bit must be set to Ox1.
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9 Electrical Specifications

9.1 Absolute Maximum Ratings

Table 51: Absolute Maximum Ratings

Parameter
VDD
CPU_PLL_AVDD
VDDO_M
VDDO_A,
VDDO_B,
VDDO_C,

VDDO D,
VDDO_E

USB_AVDD
USB_AVDDL
SRD_AVDD
RTC_AVDD
VHV

TC

TSTG

™
Caution
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Min

Max

1.4

2.2

1.9

22

2.2

22

125

125

Units

< < <

< < < < <

°C

Comments

Core and CPU voltage

Analog supply for the CPU and CORE PLL
1/0 voltage for SDRAM interface

1/0 voltage for multiple interfaces and the following
signals:

*+ SYSRST_INn

+ SYSRST_OUTn

« MRn

« CDRn

« JTAG

+ LDOB_CTRL

- LDOB_SENSE
« MPP[59:0]

Analog supply for USB 2.0 and LDOA interface
Analog supply for USB 2.0 interface

Analog supply for SERDES interface

Analog supply for RTC interface

Voltage for eFuse (for eFuse burning only)
Case temperature

Storage temperature

Exposure to conditions at or beyond the maximum rating can damage the device.

Operation beyond the recommended operating conditions (Table 52) is neither
recommended nor guaranteed.
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Recommended Operating Conditions

9.2 Recommended Operating Conditions

Table 52: Recommended Operating Conditions

Parameter

VDD (Regulator Setting)

VDD (Actual)

CPU_PLL_AVDD

VDDO_M

VDDO_A

VDDO_B

VDDO_C

VDDO_D

VDDO_E

USB_AVDD

USB_AVDDL

SRD_AVDD

Copyright © 2017 Marvell
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Min

1.04

1.7

1.425

1.283

3.15

1.7

23

3.15

1.7

23

3.15

1.7

3.15

1.7

3.15

3.15

1.7

1.7

Typ
1.08V

1.8
1.5
1.35
1.2

3.3

1.8
25
3.3
1.8
25
3.3
1.8
3.3
1.8
3.3

3.3

1.8

1.8

Document Classification: Proprietary Information

Max

1.12

1.32

1.9

1.575

1.45

1.26

3.45

1.9

2.7

3.45

1.9

2.7

3.45

1.9

3.45

1.9

3.45

3.45

1.9

1.9

Units

< < < < <

Comments
Core and CPU voltage

Power Regulator Settings (Board settings)

Core and CPU voltage
At device ball target controlled by AVS

Analog supply for the CPU and CORE PLL
I/O voltage for SDRAM DDR3

I/O voltage for SDRAM DDR3L

I/O voltage for SDRAM DDR4

I/O voltage for:

+  MPP[3:0] pins

+ SYSRST_INn

+ SYSRST_OUTn

* MRn

+ CDRn

+ LDOB_CTRL
+ LDOB_SENSE

I/O voltage for MPP[20:4] pins

I/O voltage for MPP[43:21] pins

I/O voltage for MPP[47:44] pins

I/O voltage for MPP[59:48] pins

Analog supply for USB 2.0 and LDOA
interface

Analog supply for USB 2.0 interface

Analog supply for SERDES interface
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Table 52: Recommended Operating Conditions (Continued)

Parameter Min Typ Max Units Comments
RTC_AVDD 3.15 3.3 3.45 \Y Analog supply for RTC interface (via the
board)
2.6 3 3.6 \Y Analog supply for RTC interface (via the
battery)
VHV 1.7 1.8 1.9 Vv Voltage for eFuse (for eFuse burning only)
Ta 0 70 °C Ambient Operating Temperature Commercial
Ta -40 85 °C Ambient Operating Temperature Industrial
T, 115 °C Maximum Junction Temperature
! Operation beyond the recommended operating conditions is neither recommended nor
Caution guaranteed.
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Thermal Power Dissipation

9.3 Thermal Power Dissipation

EI The CPU Cores are running the Dhrystone application.
Note

Table 53: Thermal Power Dissipation

Interface Symbol Parameter Power Units
88F6810 Core and CPU'

Embedded CPU Core, Pvpb CPU at 1066 MHz, L2 at 533 MHz, 2050 mwW
1 MB L2 cache and SoC logic VDD=1.15V, Tj = 115°C
Core Clock = 250 MHz

CPU at 1200 MHz, L2 at 600 MHz, 2150 mW
VDD=1.15V, Tj=115°C
Core Clock = 250 MHz

CPU at 1333 MHz, L2 at 667 MHz, 2250 mwW
VDD=1.15V, Tj=115°C
Core Clock = 250 MHz

CPU at 1600 MHz, L2 at 800 MHz, 2450 mW
VDD=1.15V, Tj = 115°C
Core Clock = 250 MHz

CPU at 1866 MHz, L2 at 933 MHz, 2750 mW
VDD=1.2V, Tj=115°C
Core Clock = 250 MHz

CPU at 2000 MHz, L2 at 1000 MHz, 2900 mW
VDD=1.2V, Tj=115°C
Core Clock = 250 MHz
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Table 53: Thermal Power Dissipation (Continued)

Interface Symbol Parameter Power Units
88F6820 and 88F6828 Core and CPU

Embedded CPUO0/1 Core, Pvpb CPUO0/1 at 1066 MHz, L2 at 533 MHz, 2900 mwW
1 MB L2 cache and SoC logic VDD=1.15V, Tj=115°C
Core Clock = 250 MHz

CPUO0/1 at 1200 MHz, L2 at 600 MHz, 3050 mW
VDD=1.15V, Tj=115°C
Core Clock = 250 MHz

CPUO0/1 at 1333 MHz, L2 at 667 MHz, 3250 mW
VDD=1.15V, Tj=115°C
Core Clock = 250 MHz

CPUO0/1 at 1600 MHz, L2 at 800 MHz, 3600 mW
VDD=1.15V, Tj=115°C
Core Clock = 250 MHz

CPUO0/1 at 1866 MHz, L2 at 933 MHz, 4100 mwW
VDD=1.2V, Tj=115°C
Core Clock = 250 MHz

CPUO0/1 at 2000 MHz, L2 at 1000 MHz, 4300 mW
VDD=1.2V, Tj=115°C
Core Clock = 250 MHz
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Table 53: Thermal Power Dissipation (Continued)

Interface Symbol Parameter Power Units
DDR3 16-bit Interface
DDR3L interface Pvbbo_m M_CLKOUT = 533 MHz, 207 mW
(16-bit, 533MHz, 1.35V) 1 DRAM ranks, 60 ohm internal

termination, 60 ohm DRAM termination
DDR3L interface M_CLKOUT = 533 MHz, 282 mwW
(16-bit + ECC, 533MHz, 1.35V) 1 DRAM ranks, 60 ohm internal

termination, 60 ohm DRAM termination
DDRS3 interface M_CLKOUT = 533 MHz, 277 mW
(16-bit, 533MHz, 1.5V) 1 DRAM ranks, 60 ohm internal

termination, 60 ohm DRAM termination
DDRS3 interface M_CLKOUT = 533 MHz, 376 mW
(16-bit + ECC, 533MHz, 1.5V) 1 DRAM ranks, 60 ohm internal

termination, 60 ohm DRAM termination
DDR3L interface M_CLKOUT = 600 MHz, 210 mW
(16-bit, 600 MHz, 1.35V) 1 DRAM ranks, 60 ohm internal

termination, 60 ohm DRAM termination
DDR3L interface M_CLKOUT = 600 MHz, 285 mW
(16-bit + ECC, 600 MHz, 1.35V) 1 DRAM ranks, 60 ohm internal

termination, 60 ohm DRAM termination
DDRS3 interface M_CLKOUT = 600 MHz, 280 mW
(16-bit, 600 MHz, 1.5V) 1 DRAM ranks, 60 ohm internal

termination, 60 ohm DRAM termination
DDRS3 interface M_CLKOUT = 600 MHz, 380 mW
(16-bit + ECC, 600 MHz, 1.5V) 1 DRAM ranks, 60 ohm internal

termination, 60 ohm DRAM termination
DDR3L interface M_CLKOUT = 667 MHz, 212 mW
(16-bit, 667 MHz, 1.35V) 1 DRAM ranks, 60 ohm internal

termination, 60 ohm DRAM termination
DDR3L interface M_CLKOUT = 667 MHz, 288 mW
(16-bit + ECC, 667 MHz, 1.35V) 1 DRAM ranks, 60 ohm internal

termination, 60 ohm DRAM termination
DDR3 interface M_CLKOUT = 667 MHz, 282 mW
(16-bit, 667 MHz, 1.5V) 1 DRAM ranks, 60 ohm internal

termination, 60 ohm DRAM termination
DDRS3 interface M_CLKOUT = 667 MHz, 384 mW

(16-bit + ECC, 667 MHz, 1.5V)
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1 DRAM ranks, 60 ohm internal
termination, 60 ohm DRAM termination
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Table 53: Thermal Power Dissipation (Continued)

Interface Symbol Parameter Power Units
DDR3 16-bit Interface
DDR3L interface Pvbbo_m M_CLKOUT = 800 MHz, 217 mW
(16-bit, 800 MHz, 1.35V) 1 DRAM ranks, 60 ohm internal

termination, 60 ohm DRAM termination
DDR3L interface M_CLKOUT = 800 MHz, 296 mwW
(16-bit + ECC, 800 MHz, 1.35V) 1 DRAM ranks, 60 ohm internal

termination, 60 ohm DRAM termination
DDRS3 interface M_CLKOUT = 800 MHz, 290 mW
(16-bit, 800 MHz, 1.5V) 1 DRAM ranks, 60 ohm internal

termination, 60 ohm DRAM termination
DDRS3 interface M_CLKOUT = 800 MHz, 395 mW
(16-bit + ECC, 800 MHz, 1.5V) 1 DRAM ranks, 60 ohm internal

termination, 60 ohm DRAM termination
DDRS3 interface M_CLKOUT = 933 MHz, 300 mW
(16-bit, 933 MHz, 1.5V) 1 DRAM ranks, 60 ohm internal

termination, 60 ohm DRAM termination
DDR3 interface M_CLKOUT = 933 MHz, 400 mW

(16-bit + ECC, 933 MHz, 1.5V)
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Table 53: Thermal Power Dissipation (Continued)

Interface Symbol Parameter Power Units
DDR3 32-bit Interface
DDR3L interface Pvbbo_m M_CLKOUT = 533 MHz, 360 mW
(32-bit, 533 MHz, 1.35V) 1 DRAM ranks, 60 ohm internal

termination, 60 ohm DRAM termination
DDR3L interface M_CLKOUT = 533 MHz, 430 mwW
(32-bit + ECC, 533 MHz, 1.35V) 1 DRAM ranks, 60 ohm internal

termination, 60 ohm DRAM termination
DDRS3 interface M_CLKOUT = 533 MHz, 480 mW
(32-bit, 533 MHz, 1.5V) 1 DRAM ranks, 60 ohm internal

termination, 60 ohm DRAM termination
DDRS3 interface M_CLKOUT = 533 MHz, 575 mW
(32-bit + ECC, 533 MHz, 1.5V) 1 DRAM ranks, 60 ohm internal

termination, 60 ohm DRAM termination
DDR3L interface M_CLKOUT = 600 MHz, 360 mW
(32-bit, 600 MHz, 1.35V) 1 DRAM ranks, 60 ohm internal

termination, 60 ohm DRAM termination
DDR3L interface M_CLKOUT = 600 MHz, 430 mW
(32-bit + ECC, 600 MHz, 1.35V) 1 DRAM ranks, 60 ohm internal

termination, 60 ohm DRAM termination
DDRS3 interface M_CLKOUT = 600 MHz, 480 mW
(32-bit, 600 MHz, 1.5V) 1 DRAM ranks, 60 ohm internal

termination, 60 ohm DRAM termination
DDRS3 interface M_CLKOUT = 600 MHz, 580 mW

(32-bit + ECC, 600 MHz, 1.5V)

1 DRAM ranks, 60 ohm internal
termination, 60 ohm DRAM termination
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Table 53: Thermal Power Dissipation (Continued)

Interface Symbol Parameter Power Units
DDR3 32-bit Interface
DDR3L interface Pvbbo_m M_CLKOUT = 667 MHz, 360 mW
(32-bit, 667 MHz, 1.35V) 1 DRAM ranks, 60 ohm internal

termination, 60 ohm DRAM termination
DDR3L interface M_CLKOUT = 667 MHz, 440 mW
(32-bit + ECC, 667 MHz, 1.35V) 1 DRAM ranks, 60 ohm internal

termination, 60 ohm DRAM termination
DDRS3 interface M_CLKOUT = 667 MHz, 490 mW
(32-bit, 667 MHz, 1.5V) 1 DRAM ranks, 60 ohm internal

termination, 60 ohm DRAM termination
DDRS3 interface M_CLKOUT = 667 MHz, 590 mW
(32-bit + ECC, 667 MHz, 1.5V) 1 DRAM ranks, 60 ohm internal

termination, 60 ohm DRAM termination
DDR3L interface M_CLKOUT = 800 MHz, 370 mW
(32-bit, 800 MHz, 1.35V) 1 DRAM ranks, 60 ohm internal

termination, 60 ohm DRAM termination
DDR3L interface M_CLKOUT = 800 MHz, 450 mW
(32-bit + ECC, 800 MHz, 1.35V) 1 DRAM ranks, 60 ohm internal

termination, 60 ohm DRAM termination
DDRS3 interface M_CLKOUT = 800 MHz, 500 mW
(32-bit, 800 MHz, 1.5V) 1 DRAM ranks, 60 ohm internal

termination, 60 ohm DRAM termination
DDRS3 interface M_CLKOUT = 800 MHz, 600 mW
(32-bit + ECC, 800 MHz, 1.5V) 1 DRAM ranks, 60 ohm internal

termination, 60 ohm DRAM termination
DDRS3 interface M_CLKOUT = 933 MHz, 510 mW
(32-bit, 933MHz, 1.5V) 1 DRAM ranks, 60 ohm internal

termination, 60 ohm DRAM termination
DDRS3 interface M_CLKOUT = 933 MHz, 615 mW
(32-bit + ECC, 933 MHz, 1.5V) 1 DRAM ranks, 60 ohm internal

termination, 60 ohm DRAM termination
DDR4 Interface
DDRA4 interface Pvbbo m 1 DRAM ranks, 60 ohm internal 330 mwW
(32-bit, 800 MHz, 1.2V) -
DDRA4 interface 1 DRAM ranks, 60 ohm internal 400 mwW

(32-bit + ECC, 800 MHz, 1.2V)
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Table 53: Thermal Power Dissipation (Continued)

Interface Symbol

Miscellaneous

Miscellaneous interface Pwmisc

MIl 3.3V interface Pwmin

RGMI| interface Premil

SERDES interface Psrp_avbp

USB 2.0 interface Puse_avpD
Puss_avppL

Parameter

3.3V JTAG, UART, IC, SPI, and reset
signals

One Port, VDDO = 3.3V

One Port, VDDO = 1.8V

One Port, VDDO = 2.5V

One Port, VDDO = 3.3V

Single SERDES Port = 1.25 Gbps
Single SERDES Port = 2.5 Gbps
Single SERDES Port = 3.125 Gbps
Single SERDES Port = 5.0 Gbps
Single SERDES Port = 6.25 Gbps
USB 2.0 Port AVDD

USB 2.0 Port AVDDL

1. A Dhrystone test was used to estimate the embedded CPU power values.

Notes:

PODN~

Power

50

10

30

50

90

80

110

120

130

140

49

Units

mW

mW

mW

mwW

mwW

mW

mW

mwW

mwW

mW

mW

mwW

The power dissipation values are for a device operating at the nominal recommended voltage.
The Trace length is 3 inches, unless otherwise specified.
The power values for each interface are relevant to the common application usage.
Power estimation for 30/40% write/read DRAM traffic scenario.

additional PMC features, refer to the Power Management Unit section of the

EI m  For more details on the 88F6810, 88F6820, and 88F6828 power modes and

Functional Specifications.

Note

values in Table 53, Thermal Power Dissipation, on page 107.
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9.4 Current Consumption

Table 54: Current Consumption

Interface Symbol Test Conditions Max Units

88F6810 Device

Embedded CPU Core, lVDD_CORE_PEAK CPU at 1066 MHz, L2 at 533 MHz, 1950 mA
1 MB L2 cache and SoC logic VDD=1.15V, Tj=115°C
current peak Core Clock = 250 MHz

CPU at 1200 MHz, L2 at 600 MHz, 2050 mA

VDD=1.15V, Tj=115°C
Core Clock = 250 MHz

CPU at 1333 MHz, L2 at 667 MHz, 2150 mA
VDD=1.15V, Tj=115°C
Core Clock = 250 MHz

CPU at 1600 MHz, L2 at 800 MHz, 2350 mA
VDD=1.15V, Tj=115°C
Core Clock = 250 MHz

CPU at 1866 MHz, L2 at 933 MHz, 2500 mA
VDD=1.2V, Tj=115°C
Core Clock = 250 MHz

CPU at 2000 MHz, L2 at 1000 MHz, 2600 mA
VDD=1.2V, Tj=115°C
Core Clock = 250 MHz

Embedded CPU Core, IVDD CORE TRANSITION CPU at 1066 MHz, L2 at 533 MHz, 1100 mA
1 MB L2 cache and SoC logic - - VDD=1.15V, Tj=115°C
current transition Core Clock = 250 MHz

CPU at 1200 MHz, L2 at 600 MHz, 1200 @ mA

VDD=1.15V, Tj=115°C
Core Clock = 250 MHz

CPU at 1333 MHz, L2 at 667 MHz, 1300  mA
VDD=1.15V, Tj=115°C
Core Clock = 250 MHz

CPU at 1600 MHz, L2 at 800 MHz, 1500  mA
VDD=1.15V, Tj=115°C
Core Clock = 250 MHz

CPU at 1866 MHz, L2 at 933 MHz, 1760 mA
VDD=1.2V, Tj=115°C
Core Clock = 250 MHz

CPU at 2000 MHz, L2 at 1000 MHz, 1800 @ mA
VDD=1.2V, Tj=115°C
Core Clock = 250 MHz
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Table 54: Current Consumption (Continued)

Interface
88F6820 and 88F6828 Devices

Embedded CPUO/1 Core,
1 MB L2 cache and SoC logic
current peak

Embedded CPUO/1 Core,
1 MB L2 cache and SoC logic
current transition

Copyright © 2017 Marvell
March 9, 2017, Preliminary

Symbol

lvbb_coRE_PEAK

lvDD_CORE_ TRANSITION

Electrical Specifications
Current Consumption

Test Conditions

CPUO0/1 at 1066 MHz, L2 at 533 MHz,
VDD=1.15V, Tj=115°C
Core Clock = 250 MHz

CPUO0/1 at 1200 MHz, L2 at 600 MHz,
VDD=1.15V, Tj=115°C
Core Clock = 250 MHz

CPUO0/1 at 1333 MHz, L2 at 667 MHz,
VDD=1.15V, Tj=115°C
Core Clock = 250 MHz

CPUO0/1 at 1600 MHz, L2 at 800 MHz,
VDD=1.15V, Tj=115°C
Core Clock = 250 MHz

CPUO0/1 at 1866 MHz, L2 at 933 MHz,
VDD=1.2V, Tj=115°C
Core Clock = 250 MHz

CPUO0/1 at 2000 MHz, L2 at 1000 MHz,
VDD=1.2V, Tj=115°C
Core Clock = 250 MHz

CPUO0/1 at 1066 MHz, L2 at 533 MHz,
VDD=1.15V, Tj=115°C
Core Clock = 250 MHz

CPUO0/1 at 1200 MHz, L2 at 600 MHz,
VDD=1.15V, Tj=115°C
Core Clock = 250 MHz

CPUO0/1 at 1333 MHz, L2 at 667 MHz,
VDD=1.15V, Tj=115°C
Core Clock = 250 MHz

CPUO0/1 at 1600 MHz, L2 at 800 MHz,
VDD=1.15V, Tj=115°C
Core Clock = 250 MHz

CPUO0/1 at 1866 MHz, L2 at 933 MHz,
VDD=1.2V, Tj=115°C
Core Clock = 250 MHz

CPUO0/1 at 2000 MHz, L2 at 1000 MHz,
VDD=1.2V, Tj=115°C
Core Clock = 250 MHz

Max

2750

2900

3100

3400

3750

3900

1600

1800

2000

2300

2740

2800

Units

mA

mA

mA

mA

mA

mA

mA

mA

mA

mA

mA

mA
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Table 54: Current Consumption (Continued)

Interface Symbol Test Conditions Max  Units
DDR3 16-bit Interface
DDR3L interface lvpbpo M M_CLKOUT = 533 MHz, 375 mA
(16-bit, 533 MHz, 1.35V) 1 DRAM ranks, 60 ohm internal

termination, 60 ohm DRAM termination
DDR3L interface M_CLKOUT = 533 MHz, 482 mA
(16-bit + ECC, 533 MHz, 1.35V) 1 DRAM ranks, 60 ohm internal

termination, 60 ohm DRAM termination
DDRS3 interface M_CLKOUT = 533 MHz, 500 mA
(16-bit, 533 MHz, 1.5V) 1 DRAM ranks, 60 ohm internal

termination, 60 ohm DRAM termination
DDRS3 interface M_CLKOUT = 533 MHz, 644 mA
(16-bit + ECC, 533 MHz, 1.5V) 1 DRAM ranks, 60 ohm internal

termination, 60 ohm DRAM termination
DDR3L interface M_CLKOUT = 600 MHz, 375 mA
(16-bit, 600 MHz, 1.35V) 1 DRAM ranks, 60 ohm internal

termination, 60 ohm DRAM termination
DDR3L interface M_CLKOUT = 600 MHz, 482 mA
(16-bit + ECC, 600 MHz, 1.35V) 1 DRAM ranks, 60 ohm internal

termination, 60 ohm DRAM termination
DDRS3 interface M_CLKOUT = 600 MHz, 500 mA
(16-bit, 600 MHz, 1.5V) 1 DRAM ranks, 60 ohm internal

termination, 60 ohm DRAM termination
DDRS3 interface M_CLKOUT = 600 MHz, 644 mA
(16-bit + ECC, 600 MHz, 1.5V) 1 DRAM ranks, 60 ohm internal

termination, 60 ohm DRAM termination
DDR3L interface M_CLKOUT = 667 MHz, 375 mA
(16-bit, 667 MHz, 1.35V) 1 DRAM ranks, 60 ohm internal

termination, 60 ohm DRAM termination
DDR3L interface M_CLKOUT = 667 MHz, 483 mA
(16-bit + ECC, 667 MHz, 1.35V) 1 DRAM ranks, 60 ohm internal

termination, 60 ohm DRAM termination
DDR3 interface M_CLKOUT = 667 MHz, 501 mA
(16-bit, 667 MHz, 1.5V) 1 DRAM ranks, 60 ohm internal

termination, 60 ohm DRAM termination
DDRS3 interface M_CLKOUT = 800 MHz, 644 mA

(16-bit + ECC, 667 MHz, 1.5V)
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Table 54: Current Consumption (Continued)

Interface
DDR3 16-bit Interface

DDR3L interface
(16-bit, 800 MHz, 1.35V)

DDRA3L interface
(16-bit + ECC, 800 MHz, 1.35V)

DDRS3 interface
(16-bit, 800 MHz, 1.5V)

DDRS3 interface
(16-bit + ECC, 800 MHz, 1.5V)

DDRS3 interface
(16-bit, 933 MHz, 1.5V)

DDR3 interface
(16-bit + ECC, 933 MHz, 1.5V)

Copyright © 2017 Marvell
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Electrical Specifications
Current Consumption

Symbol

lvpbpo M

Test Conditions

M_CLKOUT = 800 MHz,
1 DRAM ranks, 60 ohm internal
termination, 60 ohm DRAM termination

M_CLKOUT = 800 MHz,
1 DRAM ranks, 60 ohm internal
termination, 60 ohm DRAM termination

M_CLKOUT = 800 MHz,
1 DRAM ranks, 60 ohm internal
termination, 60 ohm DRAM termination

M_CLKOUT = 800 MHz,
1 DRAM ranks, 60 ohm internal
termination, 60 ohm DRAM termination

M_CLKOUT = 933 MHz,
1 DRAM ranks, 60 ohm internal
termination, 60 ohm DRAM termination

M_CLKOUT =933 MHz,
1 DRAM ranks, 60 ohm internal
termination, 60 ohm DRAM termination

Max  Units
376 mA
484 mA
502 mA
646 mA
504 mA
650 mA
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Table 54: Current Consumption (Continued)

Interface Symbol Test Conditions Max  Units
DDR3 32-bit Interface
DDR3L interface lvbbo_Mm M_CLKOUT = 533 MHz, 590 mA
(32-bit, 533 MHz, 1.35V) 1 DRAM ranks, 60 ohm internal

termination, 60 ohm DRAM termination
DDR3L interface M_CLKOUT = 533 MHz, 700 mA
(32-bit + ECC, 533 MHz, 1.35V) 1 DRAM ranks, 60 ohm internal

termination, 60 ohm DRAM termination
DDRS3 interface M_CLKOUT = 533 MHz, 790 mA
(32-bit, 533 MHz, 1.5V) 1 DRAM ranks, 60 ohm internal

termination, 60 ohm DRAM termination
DDRS3 interface M_CLKOUT = 533 MHz, 930 mA
(32-bit + ECC, 533 MHz, 1.5V) 1 DRAM ranks, 60 ohm internal

termination, 60 ohm DRAM termination
DDR3L interface M_CLKOUT = 600 MHz, 590 mA
(32-bit, 600 MHz, 1.35V) 1 DRAM ranks, 60 ohm internal

termination, 60 ohm DRAM termination
DDR3L interface M_CLKOUT = 600 MHz, 700 mA
(32-bit + ECC, 600 MHz, 1.35V) 1 DRAM ranks, 60 ohm internal

termination, 60 ohm DRAM termination
DDRS3 interface M_CLKOUT = 600 MHz, 790 mA
(32-bit, 600 MHz, 1.5V) 1 DRAM ranks, 60 ohm internal

termination, 60 ohm DRAM termination
DDRS3 interface M_CLKOUT = 600 MHz, 930 mA

(32-bit + ECC, 600 MHz, 1.5V)
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Table 54: Current Consumption (Continued)

Interface Symbol Test Conditions Max Units
DDR3 32-bit Interface
DDR3L interface lvpbpo M M_CLKOUT = 667 MHz, 590 mA
(32-bit, 667 MHz, 1.35V) 1 DRAM ranks, 60 ohm internal

termination, 60 ohm DRAM termination
DDR3L interface M_CLKOUT = 667 MHz, 700 mA
(32-bit + ECC, 667 MHz, 1.35V) 1 DRAM ranks, 60 ohm internal

termination, 60 ohm DRAM termination
DDRS3 interface M_CLKOUT = 667 MHz, 790 mA
(32-bit, 667 MHz, 1.5V) 1 DRAM ranks, 60 ohm internal

termination, 60 ohm DRAM termination
DDRS3 interface M_CLKOUT = 800 MHz, 930 mA
(32-bit + ECC, 667 MHz, 1.5V) 1 DRAM ranks, 60 ohm internal

termination, 60 ohm DRAM termination
DDR3L interface M_CLKOUT = 800 MHz, 590 mA
(32-bit, 800 MHz, 1.35V) 1 DRAM ranks, 60 ohm internal

termination, 60 ohm DRAM termination
DDR3L interface M_CLKOUT = 800 MHz, 700 mA
(32-bit + ECC, 800 MHz, 1.35V) 1 DRAM ranks, 60 ohm internal

termination, 60 ohm DRAM termination
DDRS3 interface M_CLKOUT = 800 MHz, 790 mA
(32-bit, 800 MHz, 1.5V) 1 DRAM ranks, 60 ohm internal

termination, 60 ohm DRAM termination
DDRS3 interface M_CLKOUT = 800 MHz, 930 mA
(32-bit + ECC, 800 MHz, 1.5V) 1 DRAM ranks, 60 ohm internal

termination, 60 ohm DRAM termination
DDRS3 interface M_CLKOUT = 933 MHz, 790 mA
(32-bit, 933 MHz, 1.5V) 1 DRAM ranks, 60 ohm internal

termination, 60 ohm DRAM termination
DDRS3 interface M_CLKOUT = 933 MHz, 935 mA
(32-bit + ECC, 933 MHz, 1.5V) 1 DRAM ranks, 60 ohm internal

termination, 60 ohm DRAM termination
DDR4 Interface
DDRA4 interface l\yDDO M 1 DRAM ranks 530 mA
(32-bit, 800 MHz, 1.2V) -
DDRA4 interface 1 DRAM ranks 620 mA

(32-bit + ECC, 800 MHz, 1.2V)
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Table 54: Current Consumption (Continued)

Interface Symbol Test Conditions Max  Units

Miscellaneous

Miscellaneous interface Imisc 3.3V JTAG, UART, I2C, SPI, and reset 50 mA
signals

MII 3.3V interface v One Port, VDDO = 3.3V 20 mA

RGMII 1.8V interface IRaMII One Port, VDDO = 1.8V 40 mA

RGMII 2.5V interface One Port, VDDO = 2.5V 50 mA

RGMII 3.3V interface One Port, VDDO = 3.3V 60 mA

SERDES interface IsrRp_AvDD Single Serdes Port = 1.25 Gbps 50 mA

Single Serdes Port = 2.5 Gbps 70 mA

Single Serdes Port = 3.125 Gbps 75 mA

Single Serdes Port = 5.0 Gbps 80 mA

Single Serdes Port = 6.25 Gbps 90 mA

USB 2.0 interface luse_AvDD USB 2.0 Port AVDD 25 mA

lusB_AVDDL USB 2.0 Port AVDDL 30 mA

RTC interface IrTC_AVDD 3V battery supply 1 uA

VHV (eFuse) Power Supply VY, 1.8V for programming 70 mA

Reading/Inactive 128 uA

PLL, AVS lcPU_PLL_AVDD 1.8V CPU PLL, TSEN, SSCG, and AVS 50 mA
blocks

1. Current in mA is calculated using maximum recommended VDDIO specification for each power
rail.

2. All output clocks toggling at their specified rate.
3.  Maximum drawn current from the power supply.

Figure 8: Test Setup for Core/CPU Current Specifications

Measured Current

(~)
[ ~ |

VRM Cb=10uF —— DUT
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9.5 DC Electrical Specifications

EI For internal pullup/pulldown information, see Section 2.2, Pin Descriptions.
Note

9.5.1 Generic CMOS 3.3V DC Electrical Specifications
The DC electrical specifications in Table 55 are applicable for the following interfaces and signals:

Device Bus
JTAG

MPP

PTP

RGMII

RTC

SMI

1°C

SPI

TDM

UART

Audio / S/PDIF
SYSRST_INn
SYSRST_OUTn
MRn

CDRn

|§ | | VDDIO can refer to the VDDO_A, VDDO_B, VDDO_C, VDDO_D, VDDO_E, or
RTC_AVDD pins, depending on the interface/pin (see Table 5, Power_Supply Pin
Note Description, on page 43).
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Table 55: Generic CMOS 3.3V Interface DC Electrical Specifications

Parameter Symbol | Test Condition Min Typ Max Units | Notes
Input low level VIL -0.3 0.8 \% -
Input high level VIH 2.0 VDDIO+0.3 \Y -
Output low level VOL [IOL=8mA - 0.6 \Y -
Output high level VOH |IOH=-8 mA 2.2 - \% -
Input leakage current liL 0 <VIN < VDDIO -10 10 uA 1,2
Pin capacitance Cpin 5 pF -

Notes:
1. While IO is in High-Z.

2. This current does not include the current flow ing through the pullup/pulldow n resistor.

9.5.2 Generic CMOS 2.5V (CMOS) DC Electrical Specifications

The DC electrical specifications in Table 56 are applicable for the following interfaces and signals:

= RGMI
= MPP[43:4]

| ;I | VDDIO can refer to the VDDO_B or VDDO_C pins, depending ton the interface/pin (see

Not Table 5, Power_Supply Pin Description, on page 43).
ote

Table 56: Generic CMOS 2.5V Interface DC Electrical Specifications

Parameter Symbol | Test Condition Min Typ Max Units | Notes
Input low level VIL -0.3 0.7 \% -
Input high level VIH 1.7 VDDIO+0.3 \Y -
Output low level VOL IOL =8 mA - 0.6 \Y -
Output high level VOH IOH=-8 mA 1.8 - \% -
Input leakage current liL 0 <VIN <VDDIO -10 10 uA 1,2
Pin capacitance Cpin 5 pF -

Notes:
1. While /O is in High-Z.

2. This current does not include the current flow ing through the pullup/pulldow n resistor.
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9.5.3 Generic CMOS 1.8V DC Electrical Specifications

The DC electrical specifications in Table 57 are applicable for the following interfaces and signals:
Device Bus

NAND

MPP[59:4]

RGMII

SMI

SPI

UART1

12C1

| ;] | VDDIO can refer to the VDDO_B, VDDO_C, VDDO_D, VDDO_E, VHV pins, depending

Not on the interface/pin (see Table 5, Power_Supply Pin Description, on page 43).
ote

Table 57: Generic CMOS 1.8V Interface DC Electrical Specifications

Parameter Symbol| Test Condition Min Typ Max Units | Notes
Input low level VIL -0.3 0.35*VDDIO \Y -
Input high level VIH 0.65*VDDIO VDDIO+0.3 Y -
Output low level VOL IOL =8 mA - 0.45 \% -
Output high level VOH IOH=-8 mA VDDIO-0.45 - \Y -
Input leakage current IIL 0 <VIN <VDDIO -10 10 uA 1,2
Pin capacitance Cpin 5 pF -

Notes:
1. While VO is in High-Z.

2. This current does not include the current flow ing through the pullup/pulldow n resistor.
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9.54 SDRAM DDR3 Interface DC Electrical Specifications

EI In Table 58, VDDIO represents the VDDO_M pin.
Note

Table 58: SDRAM DDR3 Interface DC Electrical Specifications

Parameter Symbol| Test Condition Min Typ Max Units | Notes

Single ended input low level VIL -0.3 VDDIO/2 -
0.100 \Y, -

Single ended input high level VIH V%D:?)/g * VDDIO + 0.3 v i
Differential input low level VDIL Note 6 -0.2 \% 6
Differential input high level VDIH 0.2 Note 6 \Y, 6
Output low level voL |lOL=8mA 0.2*vDDIO | V 7
Output high level VOH |IOH=-8mA 0.8*VDDIO \Y 7
Rit effective impedance value RTT |See note 2 50 60 70 ohm| 1,2
Deviation of VM w ith respect to VDDIO/2 dVm |See note 3 -5 5 % 3
Input leakage current [ 0 <VIN<VDDIO -10 10 uA 4,5
Pin capacitance Cpin |- 5 pF -

Notes:
1. See SDRAM functional description section for ODT configuration.
2. Measurement definition for RTT: Apply (VDDIO/2) +/- 0.15 to input pin separately,

then measure current [(vDDIO/2 +0.15) and [(vDDIO/2 - 0.15) respectively.

0.30
RIT = 7
(VDDIO +0.15) (VDDZIO -0.15)
3. Measurement definition for VM: Measured voltage (VM) at input pin (midpoint) w ith no load.
2x Vm
dVM =| — -1 [x100%
VDDIO

4. While /O is in High-Z.
5. This current does not include the current flow ing through the pullup/pulldow n resistor.
6. Limitations are same as for single ended signals.

7. Defined w hen driver impedance is calibrated to 35 ohms.
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9.5.5 SDRAM DDR3L Interface DC Electrical Specifications

EI In Table 59, VDDIO represents the VDDO_M pin.
Note

Table 59: SDRAM DDR3L Interface DC Electrical Specifications

Parameter Symbol| Test Condition Min Typ Max Units
. . VDDIO/2 -

Single ended input low level VIL -0.3 0.09 Y
Single ended input high level VIH VD(I?IS;Z * VDDIO + 0.3 Y
Differential input low level VDIL Note 6 -0.16 \%
Differential input high level VDIH 0.16 Note 6 \%
Output low level voL [lOL=7mA 0.2*VDDIO | V
Output high level VOH |IOH=-7mA 0.8*VDDIO \Y
Rit effective impedance value RTT |See note 2 50 60 70 ohm
Deviation of VM w ith respect to VDDIO/2 dVm |See note 3 -5 5 %
Input leakage current liL 0 <VIN <VDDIO -10 10 uA
Pin capacitance Cpin |- 5 pF

Notes:

1. See SDRAM functional description section for ODT configuration.

2. Measurement definition for RTT: Apply (VDDIO/2) +/- 0.15 to input pin separately,
then measure current [(vDDI0/2 +0.15) and [(vDDIO/2 - 0.15) respectively.

0.30
RIT = 7 7
(VDL;IO +0.15) (VDD210 -0.15)
3. Measurement definition for VM: Measured voltage (VM) at input pin (midpoint) w ith no load.
2xVm
dVM =| —— -1 |x100%
VDDIO

4. While VO is in High-Z.
5. This current does not include the current flow ing through the pullup/pulldow n resistor.
6. Limitations are same as for single ended signals.

7. Defined w hen driver impedance is calibrated to 35 ohms.
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9.5.6 Pseudo Open Drain 1.2V (POD12) for SDRAM DDR4
Interface DC Electrical Specifications

EI In Table 60, VDDIO represents the VDDO_M pin.
Note

Table 60: Pseudo Open Drain 1.2V (POD12) for SDRAM DDR4 DC Electrical Specifications

Parameter Symbol| Test Condition Min Typ Max Units | Notes
Single ended input low level VIL -0.15 Vcent- 0.8 \ 4
Single ended input high level VIH Vcent +0.8 VDDIO +0.15 V 4
Differential input low level VDIL Note 6 -0.15 Vv 3
Differential input high level VDH 0.15 Note 6 \% 3
Output low level VOL(DC) 0.5 \ -
Input leakage current liL 0 <VIN <VDDIO -10 10 uA 1,2
Pin capacitance Cpin |- 5 pF -

Notes:
1. While /O is in High-Z.
2. This current does not include the current flow ing through the pullup/pulldow n resistor.

3. Limitations are same as for single ended signals.
4. Vcent is defined as the midpoint betw een the largest Vref_DQ voltage level and the smallest Vref_DQ voltage level

across all DQ Byte. Each DQ pin Vref level is defined by the center, i.e. widest opening, of the cumulative data input eye.

The component level Vref will be set by the system to account for Ron and ODT settings.

Doc. No. MV-S108817-00 Rev. H Copyright © 2017 Marvell
Page 126 Document Classification: Proprietary Information March 9, 2017, Preliminary



Electrical Specifications
DC Electrical Specifications

9.5.7 I2C Interface 3.3V DC Electrical Specifications

EI In Table 61, VDDIO represents the VDDO_B/C/D/E pin.
Note

Table 61: 12C Interface 3.3V DC Electrical Specifications

Parameter Symbol | Test Condition Min Typ Max Units | Notes
Input low level VIL -0.5 0.3*VDDIO \Y -
Input high level VIH 0.7*VDDIO VDDIO+0.5 \ -
Output low level VOL IOL =3 mA - 0.4 \Y, -
Input leakage current IiL 0 <VIN<VDDIO -10 10 UuA 1,2
Pin capacitance Cpin 5 pF -

Notes:
1. While VO is in High-Z.

2. This current does not include the current flow ing through the pullup/pulldow n resistor.
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9.5.8 Serial Peripheral Interface (SPI) 3.3V DC Electrical
Specifications

EI In Table 62, VDDIO represents the VDDO_B/C/E pin.

Note

Table 62: SPI Interface 3.3V DC Electrical Specifications

Parameter Symbol
Input low level VIL
Input high level VIH
Output low level VOL
Output high level VOH
Input leakage current L
Pin capacitance Cpin

Notes:
1. While VO is in High-Z.

Test Condition Min
-0.5
0.7*vVDDIO
IOL =4 mA -
IOH =-4 mA VDDIO-0.6
0 <VIN <VDDIO -10

Typ Max
0.3*VDDIO
VDDIO+0.5

0.4
10
5

2. This current does not include the current flow ing through the pullup/pulldow n resistor.
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Units | Notes
V -
V -
V -
Vv -
uA 1,2
pF -
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9.5.9 Time Division Multiplexing (TDM) 3.3V DC Electrical
Specifications

EI In Table 63, VDDIO represents the VDDO_E pin.

Note

Table 63: TDM Interface 3.3V DC Electrical Specifications

Parameter Symbol
Input low level VIL
Input high level VIH
Output low level VOL
Output high level VOH
Input leakage current IIL
Pin capacitance Cpin

Notes:
1. While VO is in High-Z.

Test Condition Min
-0.5
0.7*vDDIO
IOL =4 mA -
IOH =-4 mA VDDIO-0.6
0 <VIN<VDDIO -10

Typ Max
0.3*vDDIO
VDDIO+0.5

0.4
10
5

2. This current does not include the current flow ing through the pullup/pulldow n resistor.
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Units | Notes

\Y
\Y
\
\Y

uA
pF

1,2
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9.5.10 NAND Flash 3.3V DC Electrical Specification

EI In Table 64, VDDIO represents the VDDO_B/C pin.

Note

Table 64: NAND Flash 3.3V DC Electrical Specification

Parameter
Input low level
Input high level
Output low level
Output high level
Input leakage current

Pin capacitance

Notes:
1. While IO is in High-Z.

Symbol

VIL
VIH
VOL
VOH
([
Cpin

Test Condition Min Typ
-0.3
2.0
IOL =2 mA -
IOH=-2 mA 0.85 * VDDIO
0 <VIN<VDDIO -10
5

Max
0.8
VDDIO+0.3
04

10

2. This current does not include the current flow ing through the pullup/pulldow n resistor.

Doc. No. MV-S108817-00 Rev. H
Page 130

Document Classification: Proprietary Information

\Y
\Y
\Y
Y
uA
pF

Units | Notes

1,2

Copyright © 2017 Marvell
March 9, 2017, Preliminary



Electrical Specifications
DC Electrical Specifications

9.5.11 NAND Flash 1.8V DC Electrical Specification

EI In Table 65, VDDIO represents the VDDO_B/C pin.

Note

Table 65: NAND Flash 1.8V DC Electrical Specification

Parameter Symbol| Test Condition Min Typ
Input low level VIL -0.3
Input high level VIH 0.65*VDDIO
Output low level VOL IOL =2 mA -
Output high level VOH IOH=-2 mA 0.85 * VDDIO
Input leakage current IiL 0 <VIN <VDDIO -10
Pin capacitance Cpin 5

Notes:
1. While VO is in High-Z.

2. This current does not include the current flow ing through the pullup/pulldow n resistor.

Max

Units | Notes

0.35*vDDIO \
VDDIO+0.3 \

0.45

10

\Y
Y
uA
pF

1,2

9.5.12 Adaptive Voltage Scaling (AVS) DC Electrical Specification

Table 66: AVS DC Electrical Specification

Parameter Symbol Min Max Units | Notes
Output voltage level VOUT VDD - 200 VDD + 200 mvV 1
Output current drive/sink IouT -1 1 mA 2
Allow ed load capacitance CLOAD 100 pF 3

Notes:
1. VDD is the actual voltage supplied to the device.
2. Actual current is determined by the external resistor (RAVS) and the output voltage.

3. This load includes board routing and regulator capacitance.
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9.5.13 Low-Dropout Regulator (LDO) DC Electrical Specification
Table 67: Low-Dropout Regulator (LDO) DC Electrical Specification

Parameter Symbol Condition Min Max | Units | Notes

Input voltage Vin 3.15 | 345 \% -
Output voltage Vout lout=0.1A; Vprgm=1.8V 1.7 1.9 \% -

lout=0.1A; Vprgm=2.5V 23 2.7 \% -
Accuracy output voltage Voutac lout=0.1A -5 5 % -
Output current lout 0.005 1 A -
Line regulation AVout/(AVin*Vout) lout=0.1A; Vprgm=1.8V L %IV .

lout=0.1A; Vprgm=2.5V 1 -
Load regulation AVout/(Alout*Vout) 0.005<lout<1A; Vprgm=1.8V 3 %lA -

0.005<lout<1A; Vprgm=2.5V 3 -
Output voltage t t = : = -

;J pu tv ° atge emperature | \vout(aATvVouty  QUEQ-1A; Vprgm=1.8V 140 | somec
characteristics lout=0.1A; Vprgm=2.5V 140 -
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9.6 AC Electrical Specifications

For differential interface specifications, see Section 9.7, Differential Interface Electrical
Characteristics, on page 179.

9.6.1 Reference Clock and Reset AC Timing Specifications

Table 68: Reference Clock and Reset AC Timing Specifications

Description Symbol Min Max Units Notes

Core/CPU Reference Clock

Frequency FREFfCLKﬁXlN 25 MHz
Accuracy PPMRerF_cLk_XIN -100 +100 ppm 9
Clock dUty cycle DCREF_CLK_XlN 45 55 %
0.5 Vins 1
Slew rate SRREF CLK XIN
- 0.7 V/ns 1,3
120 ps 3,4
Pk-Pk jltter ‘JRREF CLK XIN
I 200 ps

Core/CPU Reference Clock Spread Spectrum Requirements
Modulation Frequency Fmodgrer cLk xiN 0 33 kHz 5,10
Modulation Index Fspreadrer cLk xiN -0.5 0 % 5,10

Reference Clock Out

Frequency FrRer_cLk_ouT(1:0] 25 MHz 2
Accuracy PPMREFfCLKﬁOUT['] :0] -100 100 ppm
Clock dUty CyCIe DCREF_CLK_OUT[1ZO] 40 60 %

Ethernet Interface (MIl MAC Mode)

Frequency Fre_TxcLk 25 50 MHz
Fre_rRxcLk
Accuracy PPMFEiTXCLK -100 100 PPM

PPMge_rxcLk

DUty cycle DCFE_TXCLK 35 65 %
DCre_RrxcLK
Slew rate SRFEiTXCLK 0.5 V/ns 1
SRre_RxcLK
Copyright © 2017 Marvell Doc. No. MV-S108817-00 Rev. H
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Table 68: Reference Clock and Reset AC Timing Specifications (Continued)

Description Symbol Min Max Units Notes

SDIO/ MMC Interface

Frequency (MMC mode) Fsp_cik 50 MHz
Frequency (SDIO SDR mode) Fspb cik 100 MHz
Frequency (SDIO DDR mode) Fspb_cLk 50 MHz

RTC Reference Clock

RTC_XIN crystal frequency FRTC_XIN 32.768 kHz

SMI Reference Clock

SMI output MDC clock Fsmi_mpc TCLK/128 TCLK/16 MHz

I12C Master Mode Reference Clock

SCK output clock Fiaco_sck 400 kHz 8
Flac1_sck 100 kHz 8

12s Reference Clock

I2S clock FaAu_I2sBCLK 64 X Fy kHz 6

Audio External Master Clock

Frequency FAU_EXTCLK 256 X Fs kHz 6
Duty cyCIe DCAU_EXTCLK 40 60 %
Pk-Pk Jltter ‘JRAU_EXTCLK 200 ps 4

Audio Internal Master Clock

Frequency Fau_I12smcLK 256 X F kHz 6
Duty cycle DCau_i2smcLk 40 60 %
Pk-Pk jitter JRAU_2sMCLK 250 ps

PTP Reference Clock

Frequency FptPp_cLK 100 125 MHz
Accuracy PPMptp_cLk -100 100 ppm

Duty cycle DCptp_cLK 40 60 %

Slew rate SRp1P_cLK 0.7 Vins 1
Pk-Pk jitter JRpTP CLK 100 ps

SPI Output Clock

Frequency Fspi<n>_sck TCLK/1920 50 MHz 7
<n>=0thru 1
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Table 68: Reference Clock and Reset AC Timing Specifications (Continued)

Description

DEV_CLKOUT Reference Clock

Frequency

Duty cycle

JTAG Reference Clock

Frequency

Symbol Min Max Units Notes
Fpev cLkouT TCLK/15 TCLK/4 MHz
Fpev_cLkout 40 60 % 2

Fut cLk 30 MHz

Notes:

oD

o o

9.

10.

Slew rate is defined from 20% to 80% of the reference clock signal.
The load is CL = 15 pF.
This value is required when using the internal PLL to drive the SERDES.

This value is assumed to contain above 95% random components characterized by 1/f
behavior, defined with a BER = 1e-12.

Defined on linear sweep or “Hershey’s Kiss” (US Patent 5,631,920) modulations.
F is the audio sample rate, which can be configured to 44.1 kHz, 48 kHz, or 96 kHz
(see the Audio (I28 / SIPDIF) Interface section in the device Functional Specifications).

For additional information regarding configuring this clock, see the SPI Interface Configuration
Register in the device’s Functional Specification.

For additional information, see Section 9.6.13, Inter-integrated Circuit Interface (12C) AC
Timing, on page 165.

For TDM applications the accuracy should be +/- 50 ppm.

These parameters also apply to the DDR and L2.

Figure 9: REFCLK_OUT[1:0] and DEV_CLKOUT Reference Clock Test Circuit

Copyright © 2017 Marvell
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Figure 10: REFCLK_OUT[1:0] and DEV_CLKOUT AC Timing Diagram

Cycle Time

VDDIO/2
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9.6.2 Reduced Gigabit Media Independent Interface (RGMII)
AC Timing
9.6.2.1 RGMII AC Timing Table
Table 69: RGMII AC Timing Table
Description Symbol | Min Max |Units Notes
Clock frequency fCK 125.0 MHz | -
Data to Clock output skew Tskew T | -0.50 0.50 ns 2
Data to Clock input skew Tskew R 1.00 2.60 ns -
Clock cycle duration Tecyc 7.20 8.80 ns | 1,2
Duty cycle for Gigabit Duty_G 0.45 055 |tCK| 2
Duty cycle for 10/100 Megabit Duty_T 0.40 060 |tCK| 2
Notes:

General comment: All values w ere measured from vddio/2 to vddio/2, unless otherw ise specified.

General comment: tCK = 1/fCK.

General comment: If the PHY does not support internal-delay mode, the PC board design requires
routing clocks so that an additional trace delay of greater than 1.5 ns and less

than 2.0 ns is added to the associated clock signal.
For 10/100 Mbps RGMI|, the Max value is unspecified.

1. For RGMIl at 10 Mbps and 100 Mbps, Tcyc will scale to 400 ns +/-40 ns and 40 ns +/-4 ns, respectively.

2. For all signals, the load is CL =5 pF.

9.6.2.2 RGMII Test Circuit

Figure 11: RGMII Test Circuit

Test Point

CL
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9.6.2.3 RGMII AC Timing Diagram

Figure 12: RGMII AC Timing Diagram

X
CLOCK |

(At Transmitter)

KKK K
X
DATA A
RX
|

(At Receiver)

|

|

—l
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9.6.3 Media Independent Interface (MIl) AC Timing
9.6.3.1 Mil MAC Mode AC Timing Table
Table 70: MIl MAC Mode AC Timing Table
Description Symbol Min Max Units Notes
Data input setup relative to RX_CLK rising edge tSuU 3.5 - ns -
Data input hold relative to RX_CLK rising edge tHD 2.0 - ns -
Data output delay relative to Mil_TX_CLK rising edge tov 0.0 10.0 ns 1

Notes:

General comment: All values w ere measured from VIL(max) to VIH(min), unless otherw ise specified.

1. For all signals, the load is CL =5 pF.

9.6.3.2 MIl MAC Mode Test Circuit

Figure 13: Mll MAC Mode Test Circuit

Test Point

CL

9.6.3.3 Mil MAC Mode AC Timing Diagrams

Figure 14: Mll MAC Mode Output Delay AC Timing Diagram

Vih(min)

MII_TX_CLK Vil(max)

[
. NSOXXOORCY Vih(min)
7 WOCOVORXAN
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Copyright © 2017 Marvell Doc. No. MV-S108817-00 Rev. H

March 9, 2017, Preliminary Document Classification: Proprietary Information Page 139



—

= 88F6810, 88F6820, and 88F6828
M ARV EL L® Hardware Specifications

Figure 15: MIl MAC Mode Input AC Timing Diagram

RX_CLK

RXD, RX_EN, RX_ER
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9.6.4 Serial Management Interface (SMI) AC Timing

9.6.4.1 SMI AC Timing Table

Table 71: SMI AC Timing Table

Description Symbol Min Max Units | Notes

MDC clock frequency fCK See note 2 MHz 2
MDC clock duty cycle tDC 0.4 0.6 tCK -
MDIO input setup time relative to MDC rise time tSU 12.0 - ns -
MDIO input hold time relative to MDC rise time tHO 0.0 - ns 3
MDIO output valid before MDC rise time tovB 12.0 - ns 1
MDIO output valid after MDC rise time tOVA 12.0 - ns 1

Notes:
General comment: All timing values w ere measured from VIL(max) and VIH(min) levels, unless otherw ise specified.

General comment: tCK = 1/fCK.
1. For all signals, the load is CL = 10 pF.
2. See "Reference Clocks" table for more details.

3. For this parameter, the load is CL = 2 pF.

9.6.4.2 SMI Test Circuit

Figure 16: MDIO Master Mode Test Circuit

VDDIO

Test Point
2 kilohm

CL

MDIO
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Figure 17: MDC Test Circuit

Test Point

MDC
CL

9.6.4.3 SMI AC Timing Diagrams

Figure 18: SMI Output AC Timing Diagram

MDC

MDIO |

lt—> |«
tOVB tOVA

Figure 19: SMI Input AC Timing Diagram

MDC

MDIO
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9.6.5 SDRAM DDRS3 Interface AC Timing at 800 MHz

automatically during device initialization. For more information, contact your local

EI m  The timing values in the following table are based on a tuning algorithm that runs

Marvell® representative.
Note

9.6.5.1 SDRAM DDRS3 Interface Timing Tables
Table 72: SDRAM DDR3 Interface AC Timing Table at 800 MHz

Description Symbol
Clock frequency fCK
DQ and DM valid output window relative to DQS transition tDOVW
CLK-CLKn Period Jitter tJIT(per)
DQS falling edge setup time to CLK-CLKn rising edge tDSS
DQS falling edge hold time from CLK-CLKn rising edge tDSH
DQS latching rising transitions to associated clock edges tDQSS
Address and Control valid output time before CLK-CLKn rising edge tAOVB
Address and Control valid output time after CLK-CLKn rising edge tAOVA
DQ input window time relative to DQS in transition tDWI

Notes:

In Table 72, VDDIO represents the VDDO_M pin.

800 MHz
Min Max Units
800 MHz
355 - ps
-70 70 ps
0.32 - tCK(avg)
0.32 - tCK(avg)
-0.13 0.13  [tCK(avg)
420 - ps
320 - ps
170 - ps

General comment: All timing values are defined from VDDIO/2 to VDDIO/2, unless otherw ise specified.

General comment: All timing parameters w ith DQS signal are defined on DQS-DQSn crossing point.

General comment: All timing parameters w ith CLK signal are defined on CLK-CLKn crossing point.

General comment: For all signals, the load is 50 ohm termination to VDDIO/2.
General comment: tCK = 1/fCK.
1. tJIT(per) = Min/max of {tCKi - tCK w here i =1 to 200}.

Notes

3,4

2. This timing value is defined w hen Address and Control signals are configured to output on CLK-CLKn falling edge.

3. Allinput timing values are defined on silicon /O cells.
4. Minimum input w indow mask height is defined as VDDIO/2 +/- 150 mV.
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9.6.5.2 SDRAM DDRS3 Interface Test Circuit

Figure 20: SDRAM DDRS3 Interface Test Circuit

VDDIO/2

Test Point
50 ohm

9.6.5.3 SDRAM DDR3 Interface AC Timing Diagrams

Figure 21: SDRAM DDRS3 Interface Write AC Timing Diagram
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Figure 22: SDRAM DDR3 Interface Address and Control AC Timing Diagram
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Figure 23: SDRAM DDR3 Interface Read AC Timing Diagram
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9.6.6 SDRAM DDRS3 Interface AC Timing at 933 MHz

m  The timing values in the following table are based on a tuning algorithm that runs
| §| | automatically during device initialization. For more information, contact your local

Marvell® representative.

Note |y Table 73, VDDIO represents the VDDO_M pin.
When using DDR3L memory, the frequency is limited to 800 MHz.

Table 73: SDRAM DDR3 Interface AC Timing Table at 933 MHz

Description Symbol
Clock frequency fCK
DQ and DM valid output w indow relative to DQS transition tDOVW
CLK-CLKn Period Jitter tJIM(per)
DQS falling edge setup time to CLK-CLKn rising edge tDSS
DQS falling edge hold time from CLK-CLKn rising edge tDSH
DQS latching rising transitions to associated clock edges tDQSS
Address and Control valid output time before CLK-CLKn rising edge tAOVB
Address and Control valid output time after CLK-CLKn rising edge tAOVA
DQ input window time relative to DQS in transition tDWI

Notes:

General comment: All timing values are defined from VDDIO/2 to VDDIO/2, unless otherw ise specified.

933 MHz

Min

320

0.32
0.32
-0.13
325
375
170

933

Max

60

General comment: All timing parameters w ith DQS signal are defined on DQS-DQSn crossing point.

General comment: All timing parameters w ith CLK signal are defined on CLK-CLKn crossing point.

General comment: For all signals, the load is 50 ohm termination to VDDIO/2.
General comment: tCK = 1/fCK.
1. tJIM(per) = Min/max of {tCKi - tCK w here i = 1 to 200}.

Units | Notes
MHz -
ps -
ps 1

tCK(avg)

tCK(avg)

tCK(avg)
ps

ps 2
ps 3,4

2. This timing value is defined w hen Address and Control signals are configured to output on CLK-CLKn falling edge.

3. Allinput timing values are defined on silicon VO cells.
4. Minimum input w indow mask height is defined as VDDIO/2 +/- 150 mV.
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9.6.6.1 SDRAM DDRS3 Interface Test Circuit

Figure 24: SDRAM DDRS3 Interface Test Circuit

VDDIO/2

Test Point
50 ohm

9.6.6.2 SDRAM DDRS3 Interface AC Timing Diagrams

Figure 25: SDRAM DDR3 Interface Write AC Timing Diagram
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Figure 26: SDRAM DDR3 Interface Address and Control AC Timing Diagram
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Figure 27: SDRAM DDR3 Interface Read AC Timing Diagram
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9.6.7.1

SDRAM DDR4 Interface AC Timing

g

Marvell® representative.
Note

SDRAM DDR4 Interface Timing Tables

Table 74: SDRAM DDR4 Interface AC Timing Table

Description Symbol
Clock frequency fCK
DQ and DM valid output w indow relative to DQS transition tDOVW
DQS falling edge setup time to CLK-CLKn rising edge tDSS
DQS falling edge hold time from CLK-CLKn rising edge tDSH
DQS latching rising transitions to associated clock edges tDQSS
Address and Control valid output time before CLK-CLKn rising edge tAOVB
Address and Control valid output time after CLK-CLKn rising edge tAOVA
DQ input window valid time relative to DQS in transition tDWI

Notes:

General comment:
General comment:
General comment:
General comment:
General comment:
General comment:
General comment:

General comment:

All DQ timing values are defined on Vref(avg), unless otherw ise specified.

All CA timing values are defined on VDDIO/2, unless otherw ise specified.

m In Table 74, VDDIO represents the VDDO_M pin.

Electrical Specifications

800 MHz
Min Max Units
MHz
0.5 - ul
0.32 - tCK(avg)
0.32 - tCK(avg)
-0.13 0.13  [tCK(avg)
315 - ps
315 - ps
0.3 - ul

All timing parameters w ith DQS signal are defined on DQS-DQSn crossing point.

All timing parameters w ith CLK signal are defined on CLK-CLKn crossing point.

For DQ/DQS signals, the load is 50 ohm termination to VVDDIO.

For CA/CLK signals, the load is 50 ohm termination to VVDDIO/2.

tCK = 1/fCK.
Ul = tCK/2.

AC Electrical Specifications

The timing values in the following table are based on a tuning algorithm that runs
automatically during device initialization. For more information, contact your local

Notes

2,3

1. This timing value is defined w hen Address and Control signals are configured to output on CLK-CLKn falling edge.

2. Allinput timing values are defined on silicon VO cells.

3. Minimum input w indow mask height is defined as 186 mV.
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9.6.7.2 SDRAM DDRA4 Interface Test Circuit

Figure 28: SDRAM DDR4 Command/Address and Clock Interface Test Circuit

VDDIO/2

Test Point
50 ohm

Figure 29: SDRAM DDR4 DQ and DQS Interface Test Circuit

VDDIO

Test Point
50 ohm

9.6.7.3 SDRAM DDR4 Interface AC Timing Diagrams

Figure 30: SDRAM DDR4 Interface Write AC Timing Diagram
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Figure 31: SDRAM DDR4 Interface Address and Control AC Timing Diagram
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Figure 32: SDRAM DDR4 Interface Read AC Timing Diagram
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9.6.8 Inter-IC Sound Interface (I2$) AC Timing
9.6.8.1 Inter-IC Sound (IZS) AC Timing Table
Table 75: Inter-IC Sound (12S) AC Timing Table

Description Symbol Min Max
[2SBCLK clock frequency fCK See note 2
[2SBCLK clock high/low level pulse w idth tCH/tCL 0.37 -
[2SDlinput setup time relative to 2SBCLK rise time tSuU 0.10 -
[2SDl input hold time relative to I2SBCLK rise time tHO 0.0 -
[2SDO, [2SLRCLK output delay relative to 12SBCLK rise time tOD 0.10 0.70
Notes:

Units
MHz
tCK
tCK
ns
tCK

Notes

General comment: All timing values w ere measured from VIL(max) and VIH(min) levels, unless otherw ise specified.

General comment: tCK = 1/fCK.
1. For all signals, the load is CL = 15 pF.
2. See "Reference Clocks" table for more details.

3. For this parameter, the load is CL = 2 pF.

9.6.8.2 Inter-IC Sound (I2S) Test Circuit

Figure 33: Inter-IC Sound (IZS) Test Circuit
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9.6.8.3 Inter-IC Sound (I2S) AC Timing Diagrams

Figure 34: Inter-IC Sound (I2S) Output Delay AC Timing Diagram
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Figure 35: Inter-IC Sound (IZS) Input AC Timing Diagram
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Min

0.35

6.5
25

0.0

Max

50

3

Units

MHz
tCK
ns
ns
ns
ns

ns

9.6.9

9.6.9.1 Secure Digital Input/Output (SDIO) AC Timing Table

Table 76: SDIO SDR25 AC Timing Table

Description Symbol

Clock frequency in Data Transfer Mode fCK
Clock high/low level pulse w idth tWLAWH
Clock rise/fall time tTLHATHL
CMD, DAT output valid before CLK rising edge tbovB
CMD, DAT output valid after CLK rising edge tDOVA
CMD, DAT input setup relative to CLK rising edge tISU
CMD, DAT input hold relative to CLK rising edge tIHD

Notes:
General comment: tCK = 1/fCK.
1. Defined on VIL(max) and VIH(min) levels.

2. Defined on VDDIO/2 for Clock signal, and VIL(max) / VIH(min) for CMD and DAT signals.

3. For all signals, the load is CL = 10 pF.
4. For this parameter, the load is CL = 2 pF.

Table 77: SDIO SDR50 Mode AC Timing Table

Description Symbol
Clock frequency in Data Transfer Mode fCK
Clock high/low level pulse w idth tWLAWH
Clock rise/fall time tTLHATHL
CMD, DAT output valid before CLK rising edge tbovB
CMD, DAT output valid after CLK rising edge tDOVA
CMD, DAT input setup relative to CLK rising edge tISU
CMD, DAT input hold relative to CLK rising edge tIHD

Notes:
General comment: tCK = 1/fCK.
1. Defined on VIL(max) and VIH(min) levels.

Min
0
0.3
3.5
1.3

tCK - 8.3

1.5

Max

100
0.7
0.2

2. Defined on VDDIO/2 for Clock signal, and VIL(max) / VIH(min) for CMD and DAT signals.

3. For all signals, the load is CL = 10 pF.
4. For this parameter, the load is CL =2 pF.
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Units

MHz

tCK

tCK
ns
ns
ns

ns

Secure Digital Input/Output (SDIO) Interface AC Timing

Notes
1,3
1,3
2,3
2,3

2
2,4

Notes
1,3
1,3
2,3
2,3

2
2,4
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Table 78: SDIO SDR12.5 Mode AC Timing Table

Electrical Specifications
AC Electrical Specifications

Description Symbol Min Max Units | Notes

Clock frequency in Data Transfer Mode fCK 0 25 MHz -

Clock high/low level pulse w idth tWL/tWH 0.35 - tCK 1,3
Clock rise/fall time tTLHATHL - 10 ns 1,3
CMD, DAT output valid before CLK rising edge tbOvB 6 - ns 2,3
CMD, DAT output valid after CLK rising edge tDOVA 6 - ns 2,3
CMD, DAT input setup relative to CLK rising edge tISU 6 - ns 2

CMD, DAT input hold relative to CLK rising edge tiIHD 0.0 - ns 2,4

Notes:
General comment: tCK = 1/fCK.
1. Defined on VIL(max) and VIH(min) levels.

2. tDOVB & tISU are defined on VIL(max) for Clock signal, and tDOVA & tIHD are defined on VIH(min) for Clock sign:

3. For all signals, the load is CL = 10 pF.
4. For this parameter, the load is CL =2 pF.

Table 79: SDIO DDR50 Mode AC Timing Table

Description Symbol Min Max Units | Notes
Clock frequency in Data Transfer mode fCK See note 4 MHz 4
Clock high/low level pulse w idth tWL/tWH 0.45 0.55 tCK 1,
Clock rise/fall time tCR/ItCF - 0.2 tCK 1,
DAT output valid before CLK transition tbovB 35 - ns 1,
DAT output valid after CLK transition tDOVA 1.3 - ns 1,
CMD output valid before CLK rising edge tCOVB 6.5 - ns 1,
CMD output valid after CLK rising edge tCOVA 1.3 - ns 1,2
DAT input setup relative to CLK transition tISU 0'4§t8CK ) - ns 1,2
DAT input hold relative to CLK transition tiHD 1.5 - ns 1,3
CMD input setup relative to CLK rising edge tICSU 6 - ns 1,
CMD input hold relative to CLK rising edge tICHD 1.5 - ns 1,3

Notes:
General comment: tCK = 1/fCK.

1. Defined on VDDIO/2 for Clock signal, and VIL(max) / VIH(min) for CMD and DAT signals.

2. For all signals, the load is CL = 10 pF.
3. For this parameter, the load is CL = 2 pF.

4. See "Reference Clocks" table for more details.
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Secure Digital Input/Output (SDIO) Test Circuit

Figure 36: Secure Digital Input/Output (SDIO) Test Circuit

9.6.9.3

VvDDIO

Test Point
\ 50 KOhm
[ CL

Secure Digital Input/Output (SDIO) AC Timing Diagrams

Figure 37: SDIO SDR25/50 Mode Output AC Timing Diagram
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Figure 38: SDIO SDR25/50 Mode Input AC Timing Diagram
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Figure 40: SDIO SDR12.5 Mode Input AC Timing Diagram
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Figure 41: SDIO DDR50 Output AC Timing Diagram
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Figure 42: SDIO DDR50 Input AC Timing Diagram
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9.6.10 Sony/Philips Digital Interface (S/PDIF) AC Timing

9.6.10.1 S/PDIF AC Timing Table
Table 80: S/PDIF AC Timing Table

Description Symbol Min Max Units Notes
Output frequency accuracy Ftxtol -50.0 50.0 ppm 1
Output jitter (total peak-to-peak) Txjit - 0.05 ul 1,2
Jitter transfer gain Txjitgain - 3.0 dB 3

Notes:

General comment: All values w ere measured from VIL(max) to VIH(min), unless otherw ise specified.

General comment: For more information, refer to the Digital Audio Interface - Part 3: Consumer Applications,
IEC 60958-3:2003(E), Chapter 7.3, January 2003.

1. For all signals, the load is CL = 10 pF.

2. Using intrinsic jitter filter.

3. Refer to Figure-8 in IEC 60958-3:2003(E), Chapter 7.3, January 2003.

| ;| | For additional information about working with a coax connection, see the Hardware

Design Guide.
Note

9.6.10.2 S/PDIF Test Circuit

Figure 43: S/PDIF Test Circuit

Test Point

CL
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9.6.11 Serial Peripheral Interface (SPI) AC Timing

9.6.11.1 SPI AC Timing Table
Table 81: SPI AC Timing Table

SPI
Description Symbol Min Max Units | Notes

SCLK clock frequency fCK See Note 3 MHz 3
SCLK high time tCH 0.46 - tCK 1,2
SCLK low time tCL 0.46 - tCK 1,2
SCLK slew rate tSR 0.5 - V/ns 1
Data out valid relative to SCLK falling edge tboV -2.5 2.5 ns 1
CS active before first SCLK rising edge tCSB 0.4 - tCK 1,4
CS not active after SCLK rising edge tCSA 0.4 - tCK 1,4
Data in setup time relative to SCLK rising edge tSuU 0.2 - tCK

Data in hold time relative to SCLK rising edge tHD 5.0 - ns 2
Notes:

General comment: All values w ere measured from 0.3*vddio to 0.7*vddio, unless otherw ise specified.

General comment: tCK = 1/fCK.

1. For all signals, the load is CL = 10 pF.

2. Defined from vddio/2 to vddio/2.

3. See "Reference Clocks" table for more details.

4. When w orking w ith CPOL=1 mode, the CS is relative to first SCLK falling edge.
9.6.11.2 SPI (Master Mode) Test Circuit

Figure 44: SPI (Master Mode) Test Circuit
Test Point
CL
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9.6.11.3 SPI (Master Mode) Timing Diagrams

Figure 45: SPI (Master Mode) AC Timing Diagram
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9.6.12
9.6.12.1

TDM Interface AC Timing Table

Table 82: TDM Interface AC Timing Table

8.192 MHz

Symbol Min Max
PCLK frequency 1MC 0.256 | 8.192
PCLK accuracy tPPM -50 50
PCLK period jitter tCJIT -8 8
PCLK duty cycle tDTY 0.4 0.6
PCLK rise/fall time tRItF - 3
FSYNC period tFS 125
FSYNC period jitter tFJIT -120 120
DTX and FSYNC valid after PCLK rising edge tD 0 20
DRX and FSYNC setup time relative to PCLK falling edge tSU 10 -
DRX and FSYNC hold time relative to PCLK falling edge tHD 10 -
Notes:

Electrical Specifications
AC Electrical Specifications

Units
MHz
ppm

ns
tC
ns
us
ns
ns
ns

ns

General comment: All values w ere measured from vddio/2 to vddio/2, unless otherw ise specified.

1. For all signals, the load is CL = 20 pF.

2. Rise and Fall times are referenced to the 20% and 80% levels of the waveform.

w

or to the Clock settings for details.

o N o o b

Copyright © 2017 Marvell
March 9, 2017, Preliminary

. This parameter is relevant for the FSYNC signal in Master mode only.
. This parameter is relevant for the FSYNC signal in Slave mode only.

. In negative-mode, the DTX signal is relative to PCLK falling edge.

. In negative-mode, the DRX signal is relative to PCLK rising edge.

. This parameter is relevant w hen the PCLK pin is output.
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. PCLK can be configured to several frequency options. Refer to the Functional Specifications

Time Division Multiplexing (TDM) Interface AC Timing

Notes
1,3
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9.6.12.2 TDM Interface Test Circuit

Figure 46: TDM Interface Test Circuit

Test Point

=

9.6.12.3 TDM Interface Timing Diagrams

Figure 47: TDM Interface Output Delay AC Timing Diagram
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9.6.13 Inter-integrated Circuit Interface (I2C) AC Timing
9.6.13.1 I’C AC Timing Table

and Fast Mode (400 kHz). All other MPPs with 12c multiplexing option support only
100 kHz.

m  The symbol tSU refers to tSU;DA. The symbol tHD refers to tHD;DAT.

EI m  The multiplexing option MPP[3:2] (IZC 0) supports both Standard Mode (100 kHz)

Note

Table 83: I°C Master AC Timing Table Standard Mode (100 kHz)

Description Symbol Min Max Units | Notes
SCK clock frequency fCK See note 1 kHz 1
SCK minimum low level w idth tLOW 0.47 - tCK 2
SCK minimum high level w idth tHIGH 0.40 - tCK 2
SDA input setup time relative to SCK rising edge tSuU 250.0 - ns -
SDA input hold time relative to SCK falling edge tHD 0.0 - ns 4
SDA and SCKrise time tr - 1000 ns 2,3
SDA and SCK fall time tf - 300 ns 2,3
SDA output delay relative to SCK falling edge tov 0.0 0.4 tCK 2

Notes:

General comment: All values referred to VIH(min) and VIL(max) levels, unless otherw ise specified.
General comment: tCK = 1/fCK.

1. See "Reference Clocks" table for more details.

2. For all signals, the load is CL = 100 pF, and RL value can be 500 ohm to 8 kilohm.

3. Rise time measured from VIL(max) to VIH(min), fall time measured from VIH(min) to VIL(max).

4. For this parameter, the load is CL = 10 pF.
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Table 84: I2C Master AC Timing Table Fast Mode (400 kHz)

Description Symbol Min Max Units | Notes
SCK clock frequency fCK See note 1 kHz 1
SCK minimum low level width tLOW 0.52 - tCK 2
SCK minimum high level w idth tHIGH 0.24 - tCK 2
SDA input setup time relative to SCK rising edge tSU 100.0 - ns -
SDA input hold time relative to SCK falling edge tHD 0.0 - ns 4
SDA and SCKrise time tr 20 300 ns 2,3
SDA and SCK fall time tf 20 300 ns 2,3
SDA output delay relative to SCK falling edge tov 0.0 04 tCK 2

Notes:

General comment: All values referred to VIH(min) and VIL(max) levels, unless otherw ise specified.
General comment: tCK = 1/fCK.

1. See "Reference Clocks" table for more details.

2. For all signals, the load is CL = 100 pF, and RL value can be 500 ohmto 8 kilohm.

3. Rise time measured from VIL(max) to VIH(min), fall time measured from VIH(min) to VIL(max).

4. For this parameter, the load is CL = 10 pF.

Table 85: I12C Slave AC Timing Table Standard Mode (100 kHz)

100 kHz (Max)

Description Symbol Min Max Units | Notes
SCK minimum low level width tLOW 4.7 - us 1
SCK minimum high level w idth tHIGH 4.0 - us 1
SDA input setup time relative to SCK rising edge tSU 250.0 - ns -
SDA input hold time relative to SCK falling edge tHD 0.0 - ns -
SDA and SCKrise time tr - 1000.0 ns 1,2
SDA and SCK fall time tf - 300.0 ns 1,2
SDA output delay relative to SCK falling edge tov 0.0 4.0 us 1

Notes:
General comment: All values referred to VIH(min) and VIL(max) levels, unless otherw ise specified.
1. For all signals, the load is CL = 100 pF, and RL value can be 500 ohm to 8 kilohm.

2. Rise time measured from VIL(max) to VIH(min), fall time measured from VIH(min) to VIL(max).
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Table 86: I2C Slave AC Timing Table Fast Mode (400 kHz)
400 kHz (Max)

Description Symbol Min Max Units | Notes
SCK minimum low level width tLOW 1.3 - us 1
SCK minimum high level w idth tHIGH 0.6 - us 1
SDA input setup time relative to SCK rising edge tSU 100 - ns -
SDA input hold time relative to SCK falling edge tHD 0 - ns -
SDA and SCK rise time tr 20.0 300 ns 1,2
SDA and SCK fall time tf 20.0 300 ns 1,2
SDA output delay relative to SCK falling edge tov 0.0 1.0 us 1

Notes:
General comment: All values referred to VIH(min) and VIL(max) levels, unless otherw ise specified.
1. For all signals, the load is CL = 100 pF, and RL value can be 500 ohm to 8 kilohm.

2. Rise time measured from VIL(max) to VIH(min), fall time measured from VIH(min) to VIL(max).

9.6.13.2 I2C Test Circuit

Figure 49: I2C Test Circuit
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9.6.13.3 1’C AC Timing Diagrams

Figure 50: 12c Output Delay AC Timing Diagram
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Figure 51: 12c Input AC Timing Diagram
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9.6.14 JTAG Interface AC Timing

9.6.14.1 JTAG Interface AC Timing Table
Table 87: JTAG Interface AC Timing Table

Description Symbol Min Max Units Notes
JTCk frequency fCK See Note 3 MHz -
JTClk minimum pulse w idth Tpw 0.45 0.55 tCK -
JTClk rise/fall slew rate Sr/Sf 0.5 - Vins 2
JTRSTn active time Trst 1.0 - ms -
TMS, TDI input setup relative to JTCI rising edge Tsetup 0.2*tCK - ns -
TMS, TDl input hold relative to JTCk rising edge Thold 0.4*CK - ns -
JTCl falling edge to TDO output delay Tprop 1.0 0.25*CK ns 1

Notes:
General comment: All values w ere measured from vddio/2 to vddio/2, unless otherw ise specified.

General comment: tCK = 1/fCK.
1. For TDO signal, the load is CL = 10 pF.
2. Defined from VIL to VIH for rise time, and from VIH to VIL for fall time.

3. See "Reference Clocks" table for more details.

9.6.14.2 JTAG Interface Test Circuit

Figure 52: JTAG Interface Test Circuit
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9.6.14.3 JTAG Interface AC Timing Diagrams

Figure 53: JTAG Interface Output Delay AC Timing Diagram
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Figure 54: JTAG Interface Input AC Timing Diagram
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9.6.15 Multi Media Card (MMC) Interface AC Timing

9.6.15.1 MMC AC Timing Table
Table 88: MMC High-Speed Host AC Timing Table

Description Symbol Min Max Units | Notes

Clock frequency in Data Transfer mode fCK See note 5 MHz 5

Clock high/low level pulse w idth tWLAWH 0.34 - tCK 1,3
Clock rise/fall time tTLHATHL - 3.0 ns 1,3
CMD, DAT output valid before CLK rising edge tbovB 3.5 - ns 2,3
CMD, DAT output valid after CLK rising edge tDOVA 35 - ns 2,3
CMD, DAT input setup relative to CLK rising edge tISU 6.5 - ns 2

CMD, DAT input hold relative to CLK rising edge tIHD 0.0 - ns 2,4

Notes:

General comment: tCK = 1/fCK.

1. Defined on VIL(max) and VIH(min) levels.

2. Defined on VDDIO/2 for Clock signal, and VIL(max) / VIH(min) for CMD and DAT signals.
3. For all signals, the load is CL = 10 pF.

4. For this parameter, the load is CL = 2 pF.

5. See "Reference Clocks" table for more details.

Table 89: MMC DDR Host AC Timing Table

Description Symbol Min Max Units | Notes

Clock frequency in Data Transfer mode fCK See note 4 MHz 4

Clock high/low level pulse w idth tWL/tWH 0.45 0.55 tCK 1,2
DAT output valid before CLK transition tbovB 3.0 - ns 1,2
DAT output valid after CLK transition tDOVA 3.0 - ns 1,2
CMD output valid before CLK rising edge tCOVB 3.5 - ns 1,2
CMD output valid after CLK rising edge tCOVA 3.5 - ns 1,2
DAT input setup relative to CLK transition tISU 0'4$§K ) - ns 1,2
DAT input hold relative to CLK transition tiHD 1.5 - ns 1,3
CMD input setup relative to CLK rising edge tICSU 6.5 - ns 1,2
CMD input hold relative to CLK rising edge tICHD 0.0 - ns 1,3

Notes:

General comment: tCK = 1/fCK.

1. Defined on VDDIO/2 for Clock signal, and VIL(max) / VIH(min) for CMD and DAT signals.
2. For all signals, the load is CL = 10 pF.

3. For this parameter, the clock load is CL =2 pF.

4. See "Reference Clocks" table for more details.
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9.6.15.2 MMC Test Circuit

Figure 55: MMC Test Circuit

Test Point

B

9.6.15.3 MMC AC Timing Diagrams

Figure 56: MMC High-Speed Host Output AC Timing Diagram
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Figure 57: MMC High-Speed Host Input AC Timing Diagram
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Figure 59: MMC DDR Host Input AC Timing Diagram
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9.6.16 Device Bus Interface AC Timing

9.6.16.1 Device Bus Interface AC Timing Table
Table 90: Device Bus Interface AC Timing Table

Description Symbol Min Max Units Notes
Data/READY n input setup relative to clock rising edge tSU 7.0 - ns -
Data/READY n input hold relative to clock rising edge tHD 1.0 - ns -
Address/Data output delay relative to clock rising edge tov 0.8 8.0 ns 1
Address output valid before ALE signal falling edge tAOAB 10.0 - ns 1,2
Address output valid after ALE signal falling edge tAOCAA 6.0 - ns 1,2

Notes:

General comment: All timing values are for interfacing synchronous devices.

General comment: All values w ere measured from VIL(max) to VIH(min), unless otherw ise specified.

1. For all signals, the load is CL = 10 pF.

2. The AD bus is normally loaded w ith high capacitance. Make sure to w ork according to hardw are design guidelines

or simulations to meet the latch AC timing requirements.

3. All timing values are referencing DEV_CLKOUT in Table 68, Reference Clock and Reset AC Timing
Specifications, on page 133.

9.6.16.2 Device Bus Interface Test Circuit

Figure 60: Device Bus Interface Test Circuit
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CL
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9.6.16.3 Device Bus Interface AC Timing Diagram

Figure 61: Device Bus Interface Output Delay AC Timing Diagram
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Figure 62: Device Bus Interface Input AC Timing Diagram
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9.6.17 NAND Flash Interface AC Timing

9.6.17.1 NAND Flash AC Timing Table
Table 91: NAND Flash AC Timing Table

Description Symbol
WEn cycle time twC
WEN minimum low pulse w idth tWP
WEnN minimum high pulse w idth tWH
ALE to WEN skew factor tASK
CLE to WEn skew factor tCLSK
CEn to WEn skew factor tCSK
Data output bus to WEn skew factor tDSK
REn cycle time tRC
REn minimum low pulse w idth tRP
REn minimum high pulse w idth tREH
Data input to REn rising edge skew factor tISK

Notes:

Min
35
15
17

-3.5

-3.5

-3.5

-3.5
35
15
17

-3.5

Max

3.5
35
3.5
3.5

35

Electrical Specifications
AC Electrical Specifications

Units
ns
ns
ns
ns
ns
ns
ns
ns
ns
ns

ns

General comment: All values w ere measured from VIL(max) to VIH(min), unless otherw ise specified.

1. See functional specifications for configuration options.

2. For all signals, the load is CL = 10 pF.

3. Skew factor should be taken into consideration as a timing degradation in addition to register settings.

Refer to functional specifications for more information about timing adjustment possibilities.

9.6.17.2 NAND Flash Test Circuit

Figure 63: NAND Flash Test Circuit

Notes

1,2
1,2
2,3
2,3
2,3
2,3

1,2
1,2
2,3

Test Point
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9.6.17.3 NAND Flash AC Timing Diagrams

Figure 64: NAND Flash Input AC Timing Diagram
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9.7 Differential Interface Electrical Characteristics
This section provides the reference clock, AC, and DC characteristics for the following differential
interfaces:
m  Section 9.7.1, Differential Reference Clock Characteristics
m  Section 9.7.2, High Speed SGMII (HS-SGMII) Electrical Characteristics
m  Section 9.7.3, SGMII Interface Electrical Characteristics
u

Section 9.7.4, Quad Serial Gigabit Media Independent Interface (QSGMII) Electrical
Characteristics (88F6820/88F6828 Only)

Section 9.7.5, PCle Interface Electrical Characteristics
Section 9.7.6, SATA Interface Electrical Characteristics
Section 9.7.7, USB Electrical Characteristics

| ;I | The Tx and Rx timing parameters are defined with the relevant reference clock
Not specifications as specified in the Hardware Specifications.
ote
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9.7.1 Differential Reference Clock Characteristics

9.7.1.1 PCle Interface Differential Reference Clock Characteristics

|z | | m  Table 92 is relevant to PCle<n>_CLK_P/N, where <n>=10,1.

m  The maximum allowed single ended voltage in the input mode must not be above
Note the SRD_AVDD power rail.

Table 92: PCle Interface Differential Reference Clock Characteristics

Description Symbol Min Max Units | Notes

Clock frequency fCK 100 MHz -
Clock duty cycle DCrefclk 04 0.6 tCK -
Differential rising/falling slew rate SRrefclk 0.6 4 Vins 3
Differential high voltage VIHrefclk 150 - mvV -
Differential low voltage ViLrefclk - -150 mv -
Absolute crossing point voltage Vcross 250 550 mvV 1
Variation of Vcross over all rising clock edges Vcrs_dlta - 140 mvV 1
Rise-Fall matching dTRrefclk - 20 % 1
Average differential clock period accuracy Tperavg -300 2800 ppm
Absolute differential clock period Tperabs 9.8 10.2 ns
Differential clock cycle-to-cycle jitter Tecijit - 150 ps -
Clock high frequency RMS jitter Thfrms - 3.1 ps RMS 5
Clock low frequency RMS jitter Tifrms - 3 ps RMS 5

Notes:
General Comment: The reference clock timings are based on 100 ohm test circuit.
General Comment: Refer to the PClI Express Card Hectromechanical Specification, Revision 2.0,
April 2007, section 2.1.3 for more information.
1. Defined on a single-ended signal.
2. Including jitter and spread spectrum.
3. Defined from-150 mV to +150 mV on the differential w aveform.
4. Max value is defined w ith SSC. Without SSC the value is 300 ppm.
5. Defined according to section 4.3.7 "Reference Clock Specification" in PCl Express Base Specification

Revision 2.1 standard.
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PCle Interface Spread Spectrum Requirements
Table 93: PCle Interface Spread Spectrum Requirements

Symbol
Fmod
Fspread

Notes:

Min Max Units |Notes
0.0 33.0 kHz 1
-0.5 0.0 % 1

1. Defined on linear sw eep or “Hershey’s Kiss” (US Patent 5,631,920) modulations.
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9.7.2 High Speed SGMII (HS-SGMII) Electrical Characteristics
9.7.2.1 HS-SGMII Short Reach (SR) Driver and Receiver Characteristics
Table 94: HS-SGMII Short Reach (SR) Driver and Receiver Characteristics
Description Symbol Min | Max Units Notes
Baud Rate BR 3.125 Gbps -
Baud rate tolerance Bppm -100 | 100 ppm 1
Unit Interval ul 320 ps -
Driver parameters
Output differential minimum eye opening Vodppe 800 - mV -
Output differential maximum peak-to-peak Vodpp - 1600 mvV -
Absolute output limits Vos -0.4 2.3 \% -
Output differential skew Tosk - 15 ps 2
Output differential transition time Tr/Tf - 130 ps 3
Return loss differential output RLOD 10 - dB 4
Output jitter - Deterministic, peak-to-peak Jitx - 0.17 ul -
Output jitter - Total, peak-to-peak Jttxpp - 0.35 ul 5,8
Receiver parameters
Input differential sensitivity Vidpps 200 - mv 9
Input differential voltage Vidpp - 1600 mvV 9
Input differential skew Tisk - 75 ps 6
Return loss differential input RLID 10 - dB 7
Return loss common mode input RLIC 6 - dB 7
Input jitter - Deterministic, peak-to-peak Jtrx - 0.47 ul 10
Input jitter - Sinusoidal, low frequency Jirlsx - 8.5 ul 11
Input jitter - Sinusoidal, high frequency Jtrsx - 0.1 ul 12
Input jitter - Total, peak-to-peak Jirxpp - 0.65 ul 58
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Notes:

General Comment: The load is 100 ohm differential for these parameters, unless otherw ise specified.

N O g WON -

9.

. Defines the allow able reference clock difference from nominal.

. This is a single ended parameter and is defined at the 50% point on the signal swing.

. Defined from 20% to 80% of the signal's voltage levels.

. Defined from 312.5 MHz to 625 MHz.

. Defined with a BER of 107-12.

. This value assumes total eye jitter budget is still maintained.

. Relative to 100 ohm differential and 25 ohm common mode. Defined from 100 MHz to 2.5 GHz.

Return loss includes contributions from on-chip circuitry, chip packaging,

and off-chip optimized components related to the driver/receiver breakout.

. Total jitter is composed of both deterministic and random components.

The allow ed random jitter equals the allow ed total jitter minus the actual deterministic at that point.

Vidpps refers to the internal eye opening w hile Vidpp refers to the peak-to-peak.

10. Deterministic jitter includes sinusoidal, high frequency (Jtrsx), component.
11. Defined below 22.1 kHz.
12. Defined from 1.875 MHz to 20 MHz.

9.7.2.2 HS-SGMII Driver Output Waveforms

Table 95: HS-SGMII/XAUI Settings and Configuration

Parameter Setting/Configuration

Vodppe The Vodppe is the output differential minimum eye opening.

NOTE: For further information, refer to the Functional Specifications.

Figure 66: HS-SGMII Driver Output Voltage Limits and Definitions

A V [Single Ended]
Max Absolute Output

OutputCommonr — ———————————— @1 ———— e —— =~
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[

AV [Differential]

Differential Peak-to-Peak

Figure 67: HS-SGMII Driver Output Differential Voltage under Pre-emphasis
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Figure 68: HS-SGMII Driver Output Differential Amplitude and Eye Opening
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9.7.3 SGMiIl Interface Electrical Characteristics

9.7.31 SGMII Driver and Receiver Characteristics

Table 96: SGMII Interface Driver and Receiver Characteristics (1000BASE-X)

Description Symbol Min Max Units
Baud rate BR 1.25 Gbps
Baud rate tolerance Bppm -100 100 ppm
Unit interval ul 800 ps
Driver parameters for 1000BASE-X Backplane Mode
Output differential minimum eye opening Vodppe 850 - mvV
Output differential maximum peak-to-peak Vodpp - 1350 mvV
Absolute output limits Vos -0.4 1.6 \%
Output differential skew Tosk - 20 ps
Return loss differential output RLOD 10 - dB
Output jitter - deterministic, peak-to-peak Jttx - 0.1 ul
Output jitter - total, peak-to-peak Jttxpp - 0.24 ul
Receiver parameters for 1000BASE-X Backplane M ode

Input differential sensitivity Vidppe 180 - mV
Input differential voltage Vidpp - 2000 mv
Input differential skew Tisk - 180 ps
Return loss differential input RLID 10 - dB
Return loss common mode input RLIC 6 - dB
Input jitter - deterministic, peak-to-peak Jtrx - 0.462 ul
Input jitter - total, peak-to-peak Jirxpp - 0.749 ul
Notes:

General Comment: The load is 100 ohm differential for these parameters, unless otherw ise specified.
1. Defines the allow able reference clock difference from nominal.
2. This is a single ended parameter and is defined at the 50% point on the signal swing.
3. Defined from 50 MHz to 625 MHz.
For 650 MHz - 1.25 GHz: -10dB+10log(Freq/625) (Freq defined in MHz).
4. Jitter specifications include all but 10*-12 of the jitter population.

5. This value assumes total eye jitter budget is still maintained.
6. Total jitter is composed of both deterministic and random components.
The allow ed random jitter equals the allow ed total jitter minus the actual deterministic at that point.
7. Defined from 50 MHz to 625 MHz.
For 650 MHz - 1.25 GHz: -6dB+10log(Freq/625) (Freq defined in MHz).
8. Vidppe refers to the internal eye opening w hile Vidpp refers to the peak-to-peak.
9. Return loss includes contributions from on-chip circuitry, chip packaging,

and off-chip optimized components related to the driver/receiver breakout.

Notes

3,9
7,9
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9.7.3.2 SGMII Interface Driver Waveforms

Figure 69: SGMII Interface Driver Output Voltage Limits And Definitions
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Figure 70: Driver Output Differential Amplitude and Eye Opening
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9.7.4 Quad Serial Gigabit Media Independent Interface (QSGMII)
Electrical Characteristics (88F6820/88F6828 Only)
9.7.41 QSGMII Driver and Receiver Characteristics
Table 97: QSGMII Driver and Receiver Characteristics
Description Symbol Min | Max Units Notes
Baud rate BR 5 Gbps -
Baud rate tolerance Bppm -100 | 100 ppm 1
Unit Interval ul 200 ps -
Driver parameters
Output differential minimum eye opening Vodppe 400 - mv -
Output differential maximum peak-to-peak Vodpp - 900 mvV -
Output emphasis Emph 3 4 dB -
Output differential resistance Rdo 80 120 Ohm -
Absolute output limits Vos -0.1 1.9 \% -
Output differential transition time Tr/Tf 30 - ps 2
Return loss differential output RLOD - dB 3,4
Return loss common mode output RLOC - dB 3,4
Output jitter - Deterministic, peak-to-peak Jitx - 0.15 ul 17
Output duty cycle distortion Jdcdtx - 0.05 ul -
Output jitter - Total, peak-to-peak Jttxpp - 0.3 ul 5,6,13
Interconnect parameters (Informative only)
Interconnect differential insertion loss: 50 MHz ILOD - 1 dB 7,8
Interconnect differential insertion loss: 500 MHz ILOD - 2 dB 7,8
Interconnect differential insertion loss: 2500 MHz ILOD - 6.6 dB 7,8
Interconnect differential insertion loss: 5000 MHz ILOD - 12.3 dB 7,8
Receiver parameters

Input differential sensitivity Vidpps 100 - mvV 9
Input differential voltage Vidpp - 900 mv
Input differential resistance Rdi 80 120 Ohm -
Return loss differential input RLID - dB 3,4
Return loss common mode input RLIC - dB 3,4
Input sinusoidal jitter, low frequency Js - 5 ul 14
Input sinusodial jitter, high frequency Jshf - 0.05 ul 15
Input jitter - Deterministic, peak-to-peak Jirx - 0.45 ul 12
Input uncorrelated bounded high probability jitter Jirxuc - 0.15 ul 10
Input correlated bounded high probability jitter Jtrxisi - 0.3 ul 11
Input jitter - Total, peak-to-peak Jirxpp - 0.6 ul 5,16
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Notes:
General Comment: The load is 100 ohm differential for these parameters, unless otherw ise specified.
General Comment: DC blocker is mandatory since the TX and RX common mode voltage differs.
1. Defines the allow able reference clock difference from nominal.
2. Defined from 20% to 80% of the signal's voltage levels.
3. Defined from 100 MHz to 2.5 GHz.
For 2.5 GHz -5.0 GHz RLOD> 8dB-16.6log(Freq/2.5) (Freq defined in GHz).
4. Relative to 100 ohm differential and 25 ohm common mode.
Return loss includes contributions from on-chip circuitry, chip packaging,
and off-chip optimized components related to the driver/receiver breakout.
5. Defined w ith a Bit Error Rate (BER) of 107-15.
6. Total jitter is composed of both deterministic and random components.
The allow ed random jitter equals the allow ed total jitter minus the actual deterministic jitter
and duty cycle distortion at that point.
7. The interconnect insertion loss specification is defined from the TX pins (w ith zero pre-emphasis) to the RX pins.
The interconnect value betw een the frequencies should be extrapolated using
linear extrapolation on a logarithmic loss scale.
8. The interconnect definition w as determined to allow a maximum insertion loss value at
a frequency equal to half the bit rate.
The insertion loss value must vary w ithout notch-like behavior up to a maximum frequency
as defined by the interconnect definition.
9. Vidpps refers to the internal eye opening w hile Vidpp refers to the peak-to-peak.
10. Jitter distribution w here the value of the jitter show s no correlation to any signal level being transmitted.
11. Jitter distribution w here the value of the jitter show s a strong correlation to the signal level being transmitted.
This jitter may be considered as being equalizable due to its correlation to the signal level (ISI).
12. This is the sum of Jtrxuc and Jtrxisi.
13. The clock for output TX jitter is generated using a golden PLL.
The PLL loop bandw idth is BR/1667 w ith a 20 dB/dec rolloff.
14. Defined up to f = 30 kHz.
15. Defined betw een f = BR/1667 to f =20 MHz.
16. Does not include sinusoidal jitter.

17. Driver jitter does not include correlated bounded jitter created by the driver emphasis.
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9.7.4.2 QSGMII Interface Driver Waveforms

Figure 71: QSGMII Driver Output Voltage Limits and Definitions
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Figure 72: Interconnect Insertion Loss
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Figure 73: Driver Output Differential Amplitude and Eye Opening
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9.7.5 PCle Interface Electrical Characteristics

9.7.5.1 PCle Interface Driver and Receiver Characteristics

Table 98: PCle 1.1 Interface Driver and Receiver Characteristics

Description Symbol
Baud rate BR
Unit interval ul
Baud rate tolerance Bppm
Driver parameters
Differential peak to peak output voltage VTXpp
Minimum TX eye w idth TTXeye
Differential return loss TRLdiff
Common mode return loss TRLcm
DC differential TX impedance ZTXdiff
Receiver parameters
Differential input peak to peak voltage VRXpp
Minimum receiver eye w idth TRXeye
Differential return loss RRLdiff
Common mode return loss RRLcm
DC differential RX impedance ZRXdiff
DC single-ended input impedance ZRXcm

Notes:

Min
25
400
-300

0.8
0.75
10

80

0.175

0.4

10

80
40

Max

300

1.2

120

1.2

120
60

Units
Gbps
ps
ppm

ul

dB

dB
Ohm

ul

dB

dB
Ohm
Ohm

Notes

General Comment: For more information, refer to the PCl Express Base Specification, Revision 1.1, March, 2005.

1. Defined from 50 MHz to 1.25 GHz.
Return loss includes contributions from on-chip circuitry, chip packaging,
and off-chip optimized components related to the driver/receiver breakout.
2. Does not account for SSC dictated variations.
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Table 99: PCle 2.0 Interface Driver and Receiver Characteristics

Description Symbol Min | Max Units Notes
Baud rate BR 5 Gbps -
Unit interval ul 200 ps -
Baud rate tolerance Bppm -300 | 300 ppm 1
Driver parameters
Differential peak to peak output voltage VTXpp 0.8 1.2 \% -
Differential peak to peak low pow er output voltage VTXpplp 04 1.2 \% -
Tx 3.5 dB de-emphasis level ratio Demph1 3 dB -
Tx 6 dB de-emphasis level ratio Demph2 5.5 6.5 dB -
Minimum TX eye w idth TTXeye 0.75 - ul -
Differential return loss [50 MHz to 1.25 GHz] TRLdiff 10 - dB -
Differential return loss [1.25 GHz to 2.5 GHz] TRLdiff 8 - dB -
Common mode return loss TRLcm 6 - dB 2
DC differential TX impedance ZTXdiff - 120 Ohm -
Receiver parameters
Differential input peak to peak voltage VRXpp 0.1 1.2 \% -
Minimum receiver eye w idth TRXeye 0.4 - ul -
Differential return loss [50 MHz to 1.25 GHz] RRLdiff 10 - dB -
Differential return loss [1.25 GHz to 2.5 GHz] RRLdiff 8 - dB -
Common mode return loss RRLcm 6 - dB 2
DC single-ended input impedance ZRXcm 40 60 Ohm -

Notes:

General Comment: For more information, refer to the PCl Express Base Specification, Revision 2.1, March 2009.

1. Does not account for SSC dictated variations.
2. Defined from 50 MHz to 2.5 GHz.

Return loss includes contributions from on-chip circuitry, chip packaging,

and off-chip optimized components related to the driver/receiver breakout.
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9.7.5.2 PCle Interface Test Circuit

Figure 74: PCle 1.1 Interface Test Circuit

Test Points
+

D+

C_TX 50 ohm 50 ohm

When measuring Transmitter output parameters, C_TX is an optional portion of the
Test/Measurement load. When used, the value of C_TX must be in the range of 75 nF to 200 nF.
C_TX must not be used when the Test/Measurement load is placed in the Receiver package
reference plane.
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Figure 75: PCle 2.0 Interface Test Circuit

Test Points

C_TX

+ -
C_TX 50 ohm E 50 ohm

When measuring Transmitter output parameters, C_TX is an optional portion of the
Test/Measurement load. When used, the value of C_TX must be in the range of 75 nF to 200 nF.
C_TX must not be used when the Test/Measurement load is placed in the Receiver package
reference plane.
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9.7.6 SATA Interface Electrical Characteristics

|:: | | The tables below specify the SATA electrical characteristics at the SATA connector.
Refer to the device Design Guide for connectivity and layout guidelines of the SATA
Note interface.

9.7.6.1 SATA | Interface Gen1 Mode Driver and Receiver
Characteristics
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Table 100: SATA | Interface Gen1i Mode Driver and Receiver Characteristics

Description Symbol Min Max Units Notes
Baud Rate BR 1.5 Gbps -
Baud rate tolerance Bppm -350.0 350.0 ppm -
Spread spectrum modulation frequency Fssc 30.0 33.0 kHz -
Spread spectrum modulation Deviation SSCtol | -5000.0 0.0 ppm -
Unit Interval ul 666.67 ps -
Driver Parameters
Differential impedance Zdifftx 85.0 115.0 Ohm -
Single ended impedance Zsetx 40.0 - Ohm -
Differential return loss (75 MHz-150 MHz) RLOD 14.0 - dB -
Differential return loss (150 MHz-300 MHz) RLOD 8.0 - dB -
Differential return loss (300 MHz-1.2 GHz) RLOD 6.0 - dB -
Differential return loss (1.2 GHz-2.4 GHz) RLOD 3.0 - dB -
Differential return loss (2.4 GHz-3.0 GHz) RLOD 1.0 - dB -
Output differential voltage Vdifftx 400.0 600.0 mvV 2
Total jitter at connector data-data, 5Ul TJ5 - 0.355 ul 1,3
Deterministic jitter at connector data-data, 5Ul DJ5 - 0.175 ul 3
Total jitter at connector data-data, 250Ul TJ250 - 0.470 ul 1,3
Deterministic jitter at connector data-data, 250Ul DJ250 - 0.220 ul 3
Receiver Parameters
Differential impedance Zdiffrx 85.0 115.0 Ohm -
Single ended impedance Zsetx 40.0 - Ohm -
Differential return loss (75 MHz-150 MHz) RLID 18.0 - dB -
Differential return loss (150 MHz-300 MHz) RLID 14.0 - dB -
Differential return loss (300 MHz-600 MHz) RLID 10.0 - dB -
Differential return loss (600 MHz-1.2 GHz) RLID 8.0 - dB -
Differential return loss (1.2 GHz-2.4 GHz) RLID 3.0 - dB -
Differential return loss (2.4 GHz-3.0 GHz) RLID 1.0 - dB -
Input differential voltage Vdiffrx 325.0 600.0 mv -
Total jitter at connector data-data, 5Ul TJ5 - 0.430 ul 1,3
Deterministic jitter at connector data-data, 5Ul DJ5 - 0.250 ul 3
Total jitter at connector data-data, 250Ul TJ250 - 0.600 ul 1,3
Deterministic jitter at connector data-data, 250Ul DJ250 - 0.350 ul 3

Notes:

General Comment: For more information, refer to SATA Il Revision 2.6 Specification, February, 2007.

General Comment: The load is 100 ohm differential for these parameters, unless otherw ise specified.

General Comment: To comply w ith the values presented in this table, refer to your local

Marvell representative for register settings.

1. Total jitter is defined as TJ = (14 * RJo) + DJ w here Rjo is random jitter.

2. Output Differential Amplitude and Pre-Emphasis are configurabile. See the functional register description

for more details.

3. The value is informative only, and it can be achieved by using a proper board layout.

Refer to the hardw are design guidelines for more information.
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Table 101: SATA | Interface Gen1m Mode Driver and Receiver Characteristics

Description Symbol Min Max Units Notes
Baud Rate BR 1.5 Gbps -
Baud rate tolerance Bppm -350.0 350.0 ppm -
Spread spectrum modulation frequency Fssc 30.0 33.0 kHz -
Spread spectrum modulation Deviation SSCtol | -5000.0 0.0 ppm -
Unit Interval ul 666.67 ps -
Driver Parameters
Differential impedance Zdifftx 85.0 115.0 Ohm -
Single ended impedance Zsetx 40.0 - Ohm -
Differential return loss (75 MHz-150 MHz) RLOD 14.0 - dB -
Differential return loss (150 MHz-300 MHz) RLOD 8.0 - dB -
Differential return loss (300 MHz-1.2 GHz) RLOD 6.0 - dB -
Differential return loss (1.2 GHz-2.4 GHz) RLOD 3.0 - dB -
Output differential voltage Vdifftx 400.0 600.0 mv 2
Total jitter at connector data-data, 5Ul TJS - 0.355 ul 1,3
Deterministic jitter at connector data-data, 5Ul DJ5 - 0.175 ul 3
Total jitter at connector data-data, 250Ul TJ250 - 0.470 ul 1,3
Deterministic jitter at connector data-data, 250Ul DJ250 - 0.220 ul 3
Receiver Parameters

Differential impedance Zdiffrx 85.0 115.0 Ohm -
Single ended impedance Zsetx 40.0 - Ohm -
Differential return loss (75 MHz-150 MHz) RLID 18.0 - dB -
Differential return loss (150 MHz-300 MHz) RLID 14.0 - dB -
Differential return loss (300 MHz-600 MHz) RLID 10.0 - dB -
Differential return loss (600 MHz-1.2 GHz) RLID 8.0 - dB -
Differential return loss (1.2 GHz-2.4 GHz) RLID 3.0 - dB -
Input differential voltage Vdiffrx 240.0 600.0 mv -
Total jitter at connector data-data, 5Ul TJ5 - 0.430 ul 1,3
Deterministic jitter at connector data-data, 5Ul DJ5 - 0.250 ul 3
Total jitter at connector data-data, 250Ul TJ250 - 0.600 ul 1,3
Deterministic jitter at connector data-data, 250Ul DJ250 - 0.350 ul 3
Notes:

General Comment: For more information, refer to SATA Il Revision 2.6 Specification, February, 2007.
General Comment: The load is 100 ohm differential for these parameters, unless otherw ise specified.
General Comment: To comply w ith the values presented in this table, refer to your local
Marvell representative for register settings.

1. Total jitter is defined as TJ = (14 * RJo) + DJ w here Rjo is random jitter.
2. Output Differential Amplitude and Pre-Emphasis are configurabile. See the functional register description

for more details.
3. The value is informative only, and it can be achieved by using a proper board layout.

Refer to the hardw are design guidelines for more information.
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9.7.6.2 SATA Il Interface Gen2 Mode Driver and Receiver Characteristics
Table 102: SATA Il Interface Gen2i Mode Driver and Receiver Characteristics
Description Symbol Min Max Units Notes
Baud Rate BR 3.0 Gbps -
Baud rate tolerance Bppm -350.0 350.0 ppm -
Spread spectrum modulation frequency Fssc 30.0 33.0 kHz -
Spread spectrum modulation deviation SSCtol | -5000.0 0.0 ppm -
Unit Interval ul 333.33 ps -
Driver Parameters

Output differential voltage Vdifftx 400.0 700.0 mvV 1,2
Differential return loss (150 MHz-300 MHz) RLOD 14.0 - dB -
Differential return loss (300 MHz-600 MHz) RLOD 8.0 - dB -
Differential return loss (600 MHz-2.4 GHz) RLOD 6.0 - dB -
Differential return loss (2.4 GHz-3.0 GHz) RLOD 3.0 - dB -
Differential return loss (3.0 GHz-5.0 GHz) RLOD 1.0 - dB -
Total jitter at connector clock-data TJ - 0.37 ul 4,5
Deterministic jitter at connector clock-data DJ - 0.19 ul 5

Receiver Parameters

Input differential voltage Vdiffrx 275.0 750.0 mv 3
Differential return loss (150 MHz-300 MHz) RLID 18.0 - dB -
Differential return loss (300 MHz-600 MHz) RLID 14.0 - dB -
Differential return loss (600 MHz-1.2 GHz) RLID 10.0 - dB -
Differential return loss (1.2 GHz-2.4 GHz) RLID 8.0 - dB -
Differential return loss (2.4 GHz-3.0 GHz) RLID 3.0 - dB -
Differential return loss (3.0 GHz-5.0 GHz) RLID 1.0 - dB -
Total jitter at connector clock-data TJ - 0.60 ul 4,5
Deterministic jitter at connector clock-data DJ - 0.42 ul 5
Notes:

General Comment: For more information, refer to SATA Il Revision 2.6 Specification, February, 2007.
General Comment: The load is 100 ohm differential for these parameters, unless otherw ise specified.
General Comment: To comply w ith the values presented in this table, refer to your local

Marvell representative for register settings.

1. 0.45-0.55 Ul is the range w here the signal meets the minimum level.

2. Output Differential Amplitude and Pre-Emphasis are configurabile. See the functional register description

for more details.

3. 0.5 Ulis the point w here the signal meets the minimum level.

4. The jitter is defined using a recovered clock w ith characteristics that meet the desired Jitter Transfer
Function (JTF). The JTF is the ratio betw een the jitter defined using the recovered clock and the jitter
defined using an ideal clock. It should have a high pass function with the follow ing characteristics:

- The -3 dB corner frequency of the JTF shall be 2.1 MHz +/- 1 MHz.
- The magnitude peaking of the JTF shall be 3.5 dB maximum.
- The attenuation at 30 kHz +/- 1% shall be 72 dB +/- 3 dB.

5. The value is informative only, and it can be achieved by using a proper board layout.

Refer to the hardw are design guidelines for more information.
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Table 103: SATA Il Interface Gen2m Mode Driver and Receiver Characteristics

Description
Baud Rate
Baud rate tolerance
Spread spectrum modulation frequency
Spread spectrum modulation deviation
Unit Interval

Output differential voltage

Differential return loss (150 MHz-300 MHz)
Differential return loss (300 MHz-600 MHz)
Differential return loss (600 MHz-2.4 GHz)
Differential return loss (2.4 GHz-3.0 GHz)
Total jitter at connector clock-data
Deterministic jitter at connector clock-data

Input differential voltage

Differential return loss (150 MHz-300 MHz)
Differential return loss (300 MHz-600 MHz)
Differential return loss (600 MHz-1.2 GHz)
Differential return loss (1.2 GHz-2.4 GHz)
Differential return loss (2.4 GHz-3.0 GHz)
Total jitter at connector clock-data
Deterministic jitter at connector clock-data

Notes:

Symbol

BR
Bppm
Fssc
SSCtol
ul

Driver Parameters
Vdifftx
RLOD
RLOD
RLOD
RLOD
TJ
DJ

Receiver Parameters
Vdiffrx
RLID
RLID
RLID
RLID
RLID
T
DJ

Min Max
3.0
-350.0 350.0
30.0 33.0

-5000.0 0.0
333.33
400.0 700.0

14.0 -
8.0 -
6.0 -
3.0 -
- 0.37
- 0.19
240.0 750.0
18.0 -
14.0 -
10.0 -
8.0 -
3.0 -
- 0.60
- 0.42

Units
Gbps
ppm
kHz
ppm
ps

mvV
dB
dB
dB
dB
ul
ul

mvV
dB
dB
dB
dB
dB
ul
ul

General Comment: For more information, refer to SATA |l Revision 2.6 Specification, February, 2007.

General Comment: The load is 100 ohm differential for these parameters, unless otherw ise specified.

General Comment: To comply w ith the values presented in this table, refer to your local
Marvell representative for register settings.

1. 0.45-0.55 Ulis the range w here the signal meets the minimum level.

2. Output Differential Amplitude and Pre-Emphasis are configurabile. See the functional register description

for more details.

3. 0.5 Ulis the point w here the signal meets the minimum level.
4. The jitter is defined using a recovered clock w ith characteristics that meet the desired Jitter Transfer

Function (JTF). The JTF is the ratio betw een the jitter defined using the recovered clock and the jitter
defined using an ideal clock. It should have a high pass function w ith the follow ing characteristics:

- The -3 dB corner frequency of the JTF shall be 2.1 MHz +/- 1 MHz.
- The magnitude peaking of the JTF shall be 3.5 dB maximum.

- The attenuation at 30 kHz +/- 1% shall

be 72 dB +/- 3 dB.

5. The value is informative only, and it can be achieved by using a proper board layout.

Refer to the hardw are design guidelines for more information.
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9.7.6.3 SATA lll Interface Gen3 Mode Driver and Receiver Characteristics
Table 104: SATA Il Interface Gen3i Mode Driver and Receiver Characteristics

Description Symbol Min Max Units Notes
Baud Rate BR Gbps -
Baud rate tolerance Bppm -350 350 ppm -
Spread spectrum modulation frequency Fssc 30 33 kHz -
Spread spectrum modulation Deviation SSCtol -5350 350 ppm -
Unit Interval ul 166.667 ps -

Driver Parameters
Output differential voltage in device mode Vdifftx 240 900 mv 1,2
Output differential voltage in host mode Vdifftx 200 900 mv 1,2
Output single-ended rise/fall time Tr/Tf 0.2 0.48 ul 3
Output differential skew Tskew - 20 ps -
Differential return loss (300 MHz) RLOD 14 - dB 5
Differential return loss (3 GHz) RLOD 1 - dB 5
Differential return loss slope RLODs 13 - dB/dec -
Total jitter at connector clock-data TJtx - 0.52 ul 4,6,7
Receiver Parameters

Input differential voltage in device mode Vdiffrx 240 1000 mvV 1
Input differential voltage in host mode Vdiffrx 200 1000 mvV 1
Input differential skew Tskew - 30 ps -
Differential return loss (300 MHz) RLID 18 - dB 5
Differential return loss (6 GHz) RLID 1.09 - dB 5
Differential return loss slope RLIDs 13 - dB/dec -
Total jitter at connector clock-data TJrx - 0.6 ul 4,6,7
Deterministic jitter at connector clock-data DJrx - 0.42 ul 4,7

Notes:

General Comment: For more information, refer to SATA lll Revision 3.1 Specification, July, 2011.
General Comment: The load is 100 ohm differential for these parameters, unless otherw ise specified.
General Comment: To comply w ith the values presented in this table, refer to your local
Marvell representative for register settings.
. 0.5 Ulis the point w here the signal meets the minimum level.
2. Output Differential Amplitude and Pre-Emphasis are configurabile. See the functional register description
for more details.
3. Defined from 20% to 80% of the signal for Tr, and from 80% to 20% for Tf.
4. The value is informative only, and it can be achieved by using a proper board layout.
Refer to the hardw are design guidelines for more information.

-

5. The tw o points are connected linearly on a logarithmic scale.

6. Defined w ith a Bit Error Rate (BER) of 10*-12.

7. The jitter is defined using a recovered clock w ith characteristics that meet the desired Jitter Transfer
Function (JTF). The JTF is the ratio betw een the jitter defined using the recovered clock and the jitter
defined using an ideal clock. It should have a high pass function w ith the follow ing characteristics:

- The -3 dB corner frequency of the JTF shall be 4.2 MHz +/- 2 MHz.
- The magnitude peaking of the JTF shall be 3.5 dB maximum.
- The attenuation at 420 kHz +/- 1% shall be 38.2 dB +/- 3 dB.
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9.7.7 USB Electrical Characteristics
9.7.71 USB Driver and Receiver Characteristics
Table 105: USB Low Speed Driver and Receiver Characteristics
Low Speed
Description Symbol Min Max
Baud Rate BR 15
Baud rate tolerance Bppm | -15000.0 | 15000.0
Driver Parameters
Ouput single ended high VOH 2.8 3.6
Ouput single ended low VOL 0.0 0.3
Output signal crossover voltage VCRS 1.3 2.0
Data fall time TLR 75.0 300.0
Data rise time TLF 75.0 300.0
Rise and fall time matching TLRFM 80.0 125.0
Source jitter total: to next transition TUDJ1 -95.0 95.0
Source jitter total: for paired transitions TUDJ2 -150.0 150.0
Receiver Parameters
Input single ended high VIH 2.0 -
Input single ended low VIL - 0.8
Differential input sensitivity VDI 0.2 -

Notes:

Units
Mbps
ppm

\
\
\
ns
ns
%
ns
ns

Vv
V
V

Notes

3,4
3,4

General Comment: For more information, refer to Universal Serial Bus Specification, Revision 2.0, April 2000.
General Comment: The load is 100 ohm differential for these parameters, unless otherw ise specified.

General Comment: To comply w ith the values presented in this table, refer to your local
Marvell representative for register settings.

1. Defined w ith 1.425 kilohm pull-up resistor to 3.6V.

2. Defined w ith 14.25 kilohm pull-dow n resistor to ground.

3. See "Data Signal Rise and Fall Time" w aveform.
4. Defined from 10% to 90% for rise time and 90% to 10% for fall time.
5. Including frequency tolerance. Timing difference betw een the differential data signals.

Defined at crossover point of differential data signals.
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Table 106: USB Full Speed Driver and Receiver Characteristics

Full Speed
Description Symbol Min | Max Units Notes
Baud Rate BR 12.0 Mbps -
Baud rate tolerance Bppm -2500.0 | 2500.0 ppm -
Driver Parameters
Ouput single ended high VOH 2.8 3.6 \% 1
Ouput single ended low VOL 0.0 0.3 \% 2
Output signal crossover voltage VCRS 1.3 2.0 \% 4
Output rise time TFR 4.0 20.0 ns 3,4
Output fall time TFL 4.0 20.0 ns 3,4
Source jitter total: to next transition TDJ1 -3.5 3.5 ns 5,6
Source jitter total: for paired transitions TDJ2 -4.0 4.0 ns 5,6
Source jitter for differential transition to SEO transition TFDEOP -2.0 5.0 ns 6
Receiver Parameters
Input single ended high VIH 2.0 - \Y -
Input single ended low VIL - 0.8 \% -
Differential input sensitivity VDI 0.2 - \% -
Receiver jitter : to next transition tJR1 -18.5 18.5 ns 6
Receiver jitter: for paired transitions tJR2 -9.0 9.0 ns 6

Notes:

General Comment: For more information, refer to Universal Serial Bus Specification, Revision 2.0, April 2000.
General Comment: The load is 100 ohm differential for these parameters, unless otherw ise specified.
General Comment: To comply w ith the values presented in this table, refer to your local

Marvell representative for register settings.
1. Defined w ith 1.425 kilohm pull-up resistor to 3.6V.
2. Defined w ith 14.25 kilohm pull-dow n resistor to ground.

3. Defined from 10% to 90% for rise time and 90% to 10% for fall time.

4. See "Data Signal Rise and Fall Time" w aveform.

5. Including frequency tolerance. Timing difference betw een the differential data signals.

6. Defined at crossover point of differential data signals.
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Table 107: USB High Speed Driver and Receiver Characteristics

Description

Baud Rate
Baud rate tolerance

Data signaling high
Data signaling low
Data rise time

High Speed

Symbol Min Max
BR 480.0
Bppm -500.0 500.0
Driver Parameters

VHSOH 360.0 440.0
VHSOL -10.0 10.0

THSR 500.0 -

Data fall time THSF 500.0 -

Data source jitter See note 2
Receiver Parameters

Differential input signaling levels See note 3

Data signaling common mode voltage range VHSCM -50.0 500.0

Receiver jitter tolerance See note 3

Notes:

Units Notes
Mbps -
ppm -
mvV -

mvV

ps 1
ps 1
2
3
mvV -
3

General Comment: For more information, refer to Universal Serial Bus Specification, Revision 2.0, April 2000.
General Comment: The load is 100 ohm differential for these parameters, unless otherw ise specified.
General Comment: To comply w ith the values presented in this table, refer to your local

Marvell representative for register settings.
1. Defined from 10% to 90% for rise time and 90% to 10% for fall time.
2. Source jitter specified by the "TX eye diagram pattern template" figure.
3. Receiver jitter specified by the "RX eye diagram pattern template" figure.
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Table 108: USB Super Speed Gen 1 Driver and Receiver Characteristics

Super Speed

Description Symbol Min Max Units Notes
Baud Rate BR 5 Gbps -
Baud rate tolerance Bppm -300 300 ppm -
Spread spectrum modulation frequency Fssc 30 33 kHz -
Spread spectrum modulation deviation SSCtol -5000 0.0 ppm 2
Unit interval ul 200 ps -

Driver Parameters
Output differential minimum eye opening Vodppe 800 - mv -
Output differential minimum eye opening Vodlppe 400 - mv 3
Output differential maximum peak-to-peak Vodpp - 1200 mvV -
Output AC common mode voltage active peak-to-peak Vtxaccm - 100 mvV -
Output emphasis Emph 3 4 dB -
Output differential resistance Rdo 72 120 Ohm -
Output DC common mode impedance Tx-dc 18 30 Ohm 8
Output frequency slew rate Cdr_slew - 10 ms/s 11
Output jitter - Deterministic, delta-delta Jdix - 0.205 ul 6
Output jitter - Total, peak-to-peak Jtpptx - 0.375 ul 4,5,7
Receiver Parameters

Input differential sensitivity Vidpps 30 - mvV 1,9
Input differential voltage Vidpp - 1200 mv 1
Low Frequency Periodic Signaling (LFPS) detect threshold Vrxdetpp 100 300 mvV -
Input differential resistance Rdi 72 120 Ohm -
Input common resistance Rci 18 30 Ohm -
Input jitter - Deterministic, peak-to-peak Jirx - 0.715 ul 10
Input jitter - Total, peak-to-peak Jtrxpp - 0.55 ul 4,5,9
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Notes:
General Comment: For more information, refer to Universal Serial Bus 3.1 Specification, Revision 1.0, July 2013.
General Comment: The load is 100 ohm differential for these parameters, unless otherw ise specified.
General Comment: To comply w ith the values presented in this table, refer to your local
Marvell representative for register settings.
1. Vidpps refers to the internal eye opening w hile Vidpp refers to the peak-to-peak.
2. Defined below 2 MHz only.
3. When TX driver is configured to w ork in Low -Pow er-Sw ing mode.
4. Defined w ith a Bit Error Rate (BER) of 107-12.
5. Total jitter is composed of both deterministic and random components.

The allow ed random jitter equals the allow ed total jitter minus the actual deterministic jitter at that point.

»

. Driver jitter does not include correlated bounded jitter created by the driver emphasis.

~

. The output TX jitter is defined w hen applying the effect of a single-pole high-pass filter on the jitter.
The high-pass filter 3 dB point is located at 4.9 MHz.
. Defined w ith respect to AC ground over a voltage of 0-500 mV.

©

9. Defined after applying reference receiver CTLE function according to
section 6.8.2 "Informative Receiver CTLE Function" in USB 3.1 specification.
10. Defined w ithout applying reference receiver CTLE function.
11. This value includes all SSC and jitter sources. Refer to section 6.5.4 "Normative Slew Rate Limit"

in the USB 3.1 specification.

9.7.7.2 USB Interface Driver Waveforms

Figure 76: Low/Full Speed Data Signal Rise and Fall Time

Rise Time Fall Time
90% 90%
VCRS
10% 10%
Differential TR TF
Data Lines - —» -
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Figure 77: High Speed TX Eye Diagram Pattern Template

+525mV
+475mV
+400mV
Differential
+300mV
0 Volts
Differential
-300mV
-400mV
Differential
-475mV
-525mV
7.5% 37.5% 62.5% 92.5%
0% 100%
Figure 78: High Speed RX Eye Diagram Pattern Template
+525mV
+475mV
+400mV
Differential
+175mV
0 Volts
Differential
-175mV
-400mV
Differential
-475mV
-525mV
12.5% 35 65 87.5%
0% 100%
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Thermal Data

Table 109 provides the package thermal data for the devices. This data is derived from simulations
that were run according to the JEDEC standard.

The documents listed below provide a basic understanding of thermal management of integrated
circuits (ICs) and guidelines to ensure optimal operating conditions for Marvell products. Before
designing a system it is recommended to refer to these documents:

m  Application Note, AN-63 Thermal Management for Selected Marvell® Products, Document
Number MV-S300281-00

m  White Paper, ThetadJC, ThetaJA, and Temperature Calculations, Document Number
MV-S700019-00.

Table 109: Devices Thermal Data

Symbol

10.1

Definition Airflow Value (°C/W)

0[m/s] 1[m/s] 2[m/s]
Thermal resistance: junction to ambient 15.82 13.90 13.12
Thermal characterization parameter: junction to top center 0.16 0.23 0.27
Thermal characterization parameter: junction to board 6.87 6.84 6.80
Thermal resistance: junction to case 2.57

(not air-flow dependent)

Thermal resistance: junction to board 6.89
(not air-flow dependent)

Heat Sink Mounting Guidelines

m  The maximum static load should not exceed 100 Newton.
m  The load must be applied uniformly and distributed perpendicularly to the package top surface.
m  The applied load should meet the thermal solution and thermal interface material specifications.

Figure 79 shows an illustration of the heat sink attachment for the device.

Figure 79: Heat Sink Attachment lllustration

Heat sink

Thermal interface —
material Package

alalalalalalalalalalalalalalalalale’
System Board
EEEE
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Package

Package

The 88F6810, 88F6820, and 88F6828 use a 17x17 mm TFBGA package with a 0.8 mm ball pitch.

Figure 80: TFBGA 17x17 mm Package and Dimensions
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Common Dimensions

MIN. [NOM. [MAX.

Packoge :

TFBGA

Body Size:

17.000

<|x

17.000

Ball Piteh

0,800

Totol Thickness

1.160‘1.260‘1.360

Mold Thickness :

0.530 Ref.

Substrate Thickness

0.320Ref.

Ball Diometer :

0.500

Stond Off

0.360‘ - ‘0.460

Ball With

0.440‘ - ‘0.640

Package Edge Tolerance

0.150

Mold Parallelism

0.200

Coplanarity:

0.150

Ball Offset (Packoge) :

0.150

Ball Offset (Ball)

0.080

Ball Count

372

Edge Boll Center to Center :

15.200

15.200
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1 2 Part Order Numbering/Package Marking

12.1 Part Order Numbering

Figure 81 shows the part order numbering scheme for the 88F6810, 88F6820, and 88F6828. Refer
to Marvell Field Application Engineers (FAEs) or representatives for further information when
ordering parts.

Figure 81: Sample Part Number

88F6810 —xx—BRT4C160—xxXxx

|— Custom Code
Speed Code
Part Number 100 — 1066 MHz
88F6810 133 — 1333 MHz
88F6820 160 — 1600 MHz
88F6828 180 — 1866 MHz
200 — 2000 MHz
. . . Temperature Code
Die Revision C = Commercial
| = Industrial
Custom Code Environmental Code
4 = RoHS 6/6 + Halogen-free
+ Lead-free solder bump
(Green)
Package Code

BRT = 372-pin TFBGA

Table 110: 88F6810, 88F6820, and 88F6828 Commercial Grade Part Order Options

Package Type Part Order Number

372-pin TFBGA 88F6810-xx-BRT4C100 (Commercial, Green, RoHS 6/6 + Halogen-free + Lead-free solder bump)
372-pin TFBGA 88F6810-xx-BRT4C133 (Commercial, Green, RoHS 6/6 + Halogen-free + Lead-free solder bump)
372-pin TFBGA 88F6810-xx-BRT4C160 (Commercial, Green, RoHS 6/6 + Halogen-free + Lead-free solder bump)
372-pin TFBGA 88F6820-xx-BRT4C100 (Commercial, Green, RoHS 6/6 + Halogen-free + Lead-free solder bump)
372-pin TFBGA 88F6820-xx-BRT4C120 (Commercial, Green, RoHS 6/6 + Halogen-free + Lead-free solder bump)
372-pin TFBGA 88F6820-xx-BRT4C133 (Commercial, Green, RoHS 6/6 + Halogen-free + Lead-free solder bump)
372-pin TFBGA 88F6820-xx-BRT4C160 (Commercial, Green, RoHS 6/6 + Halogen-free + Lead-free solder bump)
372-pin TFBGA 88F6820-xx-BRT4C180 (Commercial, Green, RoHS 6/6 + Halogen-free + Lead-free solder bump)
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Table 110: 88F6810, 88F6820, and 88F6828 Commercial Grade Part Order Options (Continued)

Package Type Part Order Number

372-pin TFBGA 88F6820-xx-BRT4C200 (RoHS 6/6, Halogen-free, and lead-free)

372-pin TFBGA 88F6828-xx-BRT4C100 (Commercial, Green, RoHS 6/6 + Halogen-free + Lead-free solder bump)
372-pin TFBGA 88F6828-xx-BRT4C133 (Commercial, Green, RoHS 6/6 + Halogen-free + Lead-free solder bump)
372-pin TFBGA 88F6828-xx-BRT4C160 (Commercial, Green, RoHS 6/6 + Halogen-free + Lead-free solder bump)
372-pin TFBGA 88F6828-xx-BRT4C180 (Commercial, Green, RoHS 6/6 + Halogen-free + Lead-free solder bump)
372-pin TFBGA 88F6828-xx-BRT4C200 (RoHS 6/6, Halogen-free, and lead-free)

Table 111: 88F6810, 88F6820, and 88F6828 Industrial Grade Part Order Options
Package Type Part Order Number

372-pin TFBGA 88F6810-xx-BRT41100 (Industrial, Green, RoHS 6/6 + Halogen-free + Lead-free solder bump)
372-pin TFBGA 88F6810-xx-BRT41133 (Industrial, Green, RoHS 6/6 + Halogen-free + Lead-free solder bump)
372-pin TFBGA 88F6810-xx-BRT41160 (Industrial, Green, RoHS 6/6 + Halogen-free + Lead-free solder bump)
372-pin TFBGA 88F6820-xx-BRT41100 (Industrial, Green, RoHS 6/6 + Halogen-free + Lead-free solder bump)
372-pin TFBGA 88F6820-xx-BRT41133 (Industrial, Green, RoHS 6/6 + Halogen-free + Lead-free solder bump)
372-pin TFBGA 88F6820-xx-BRT41160 (Industrial, Green, RoHS 6/6 + Halogen-free + Lead-free solder bump)
372-pin TFBGA 88F6828-xx-BRT41100 (Industrial, Green, RoHS 6/6 + Halogen-free + Lead-free solder bump)
372-pin TFBGA 88F6828-xx-BRT41133 (Industrial, Green, RoHS 6/6 + Halogen-free + Lead-free solder bump)
372-pin TFBGA 88F6828-xx-BRT41160 (Industrial, Green, RoHS 6/6 + Halogen-free + Lead-free solder bump)
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12.2

Hardware Specifications

Package Marking

Figure 82 shows a sample Commercial and Industrial package marking and pin 1 location on the
88F6810, 88F6820, and 88F6828 devices.

Figure 82: Sample Commercial Package Marking and Pin 1 Location

—— Marvell Logo

= Part Number Prefix, Package Code,
Environmental Code
Country of Origin 88F6-BRT4 —————T— 88F6 = Part Number Prefix
Lot Number

(Contained in the
mold ID or marked as
the last line on the
package.)

—————— Country of Origin

YYWW xx@ —

88F6810-xx
® C160

BRT = Package Code
4 = Environmental code: RoHS 6/6 + Halogen-free

+ Lead-free solder bump (Green)

Pin 1 Location

Temperature Code
C = Commercial
160 = Speed Code

Date Code, Custom Code, Assembly Plant Code
YYWW = Date code (YY = year, WW = Work Week)
xx = Custom Code/Die Revision

@ = Assembly Plant Code

Note: The above drawing is not drawn to scale. Location of markings is approximate.

® ® ®
88F6-BRT4 88F6-BRT4 88F6-BRT4
Lot Number Lot Number Lot Number
YYWW xx@ YYWW xx@ YYWW xx@
Country of Origin Country of Origin Country of Origin
88F6810-xx 88F6820-xx 88F6828-xx
C160 C160 C160
® ® ®
88F6-BRT4 88F6-BRT4 88F6-BRT4
Lot Number Lot Number Lot Number
YYWW xx@ YYWW xx@ YYWW xx@
Country of Origin Country of Origin Country of Origin
88F6810-xx 88F6820-xx 88F6828-xx
1100 1100 1100

Temperature Code
| = Industrial
100 = Speed Code
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