Product ww Order
Folder -!_. Now

13 TEXAS

INSTRUMENTS

Technical
Documents

Support &
Community

2 Tools &
#'N Software

TDAZ2EG
SPRS958H —MARCH 2016—REVISED NOVEMBER 2019

TDA2Ex SoC for Advanced Driver Assistance Systems (ADAS)
23mm Package (ABC Package)
Silicon Revision 2.0 and 2.1

1 Device Overview

1.1 Features

Architecture designed for ADAS applications
Video, image, and graphics processing support
— Full-HD video (1920 x 1080p, 60 fps)

— Multiple video inputs and video outputs
Arm® Cortex®-A15 microprocessor subsystem
C66x floating-point VLIW DSP cores

— Fully object-code compatible with C67x and
C64x+

— Up to thirty-two 16 x 16-bit fixed-point multiplies
per cycle

Up to 512KB of on-chip L3 RAM

Level 3 (L3) and level 4 (L4) interconnects

DDR3/DDR3L External Memory Interface (EMIF)

module

— Supports up to DDR3-1333 (667 MHz)

— Up to 2GB across single chip select

Dual Arm® Cortex®-M4 Image Processing Units

(IPV)

IVA-HD subsystem

Display subsystem

— Display controller with DMA engine and up to
three pipelines

— HDMI™ encoder: HDMI 1.4a and DVI 1.0
compliant

Single-core PowerVR® SGX544 3D GPU
2D-graphics accelerator (BB2D) subsystem

— Vivante® GC320 core

Video Processing Engine (VPE)

One Video Input Port (VIP) module

— Support for up to four multiplexed input ports
General-Purpose Memory Controller (GPMC)

Enhanced Direct Memory Access (EDMA)
controller

2-Port Gigabit Ethernet switch

— Up to two external ports, one internal
Sixteen 32-bit general-purpose timers
32-bit MPU watchdog timer

Six high speed Inter-Integrated Circuit ( [2C™)
ports
Ten configurable UART/IrDA/CIR modules

Four Multichannel Serial Peripheral Interfaces
(McSPI)

Quad Serial Peripheral Interface ( QSPI™)
SATA interface

Eight Multichannel Audio Serial Port (McASP)
modules

SuperSpeed USB 3.0 dual-role device
High Speed USB 2.0 dual-role device
High Speed USB 2.0 on-the-go

Four MultiMedia Card/ Secure Digital®/Secure
Digital Input Output interfaces ( MMC™/
SD®/SDIO)

PCI-Express® ( PCle®) revision 3.0 Port with
integrated PHY

— One 2-lane gen2-compliant port

— or Two 1-lane gen2-compliant ports

Dual Controller Area Network (DCAN) modules
— CAN 2.0B protocol

MIPI® Camera Serial Interface 2 (CSI-2)

Up to 215 General-Purpose 1/0O (GPIO) pins
Real-Time Clock subsystem (RTCSS)
Device Security Features

— Hardware crypto accelerators and DMA
— Firewalls

— JTAG lock

— Secure keys

— Secure ROM and boot

— Customer programmable keys (Silicon Revision
2.1)

Power, reset, and clock management
On-chip debug with CTools technology
28-nm CMOS technology

23 mm x 23 mm, 0.8-mm Pitch, 760-Pin BGA
(ABC)
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1.2 Applications
* Mono, Stereo or Tri-Optic Front Camera * LVDS or ethernet surround view

— Obiject detection — 2D surround view

— Pedestrian detection — 3D surround view

— Traffic sign recognition — Rear object detection

— Lane detection and departure warning — Parking assist

— Automatic emergency braking — Pedestrian detection

— Adaptive cruise control — Lane tracking

— Forward collision warning — Drive recording

— High beam assist » Sensor fusion — vision, radar, ultrasonic, lidar

sensors
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— Object data fusion
— Raw data fusion

Description

TI's new TDA2Ex System-on-Chip (SoC) is a highly optimized and scalable family of devices designed to
meet the requirements of leading Advanced Driver Assistance Systems (ADAS). The TDA2Ex family
enables broad ADAS applications in today’s automobile by integrating an optimal mix of performance, low
power, and ADAS vision analytics processing that aims to facilitate a more autonomous and collision-free
driving experience.

The TDA2EXx SoC enables sophisticated embedded vision technology in today’s automobile by enabling a
board range of ADAS applications including park assist, surround view and sensor fusion on a single
architecture.

The TDA2Ex SoC incorporates a heterogeneous, scalable architecture that includes a mix of TI's fixed
and floating-point TMS320C66x digital signal processor (DSP) generation core, Arm® Cortex®-A15
MPCore™ and dual- Arm® Cortex®-M4 processors. The integration of a video accelerator for decoding
multiple video streams over an Ethernet AVB network, along with graphics accelerator for rendering virtual
views, enable a 3D viewing experience. The TDA2Ex SoC also integrates a host of peripherals including
multicamera interfaces (both parallel and serial, including CSI-2) to enable Ethernet or LVDS-based
surround view systems, displays and GigB Ethernet AVB.

Additionally, TI provides a complete set of development tools for the Arm® and DSP, including C
compilers, a DSP assembly optimizer to simplify programming and scheduling, and a debugging interface
for visibility into source code execution.

Cryptographic acceleration is available in all devices. All other supported security features, including
support for secure boot, debug security and support for trusted execution environment is available on
High-Security (HS) devices. For more information about HS devices, contact your Tl representative.

The TDA2Ex ADAS processor is qualified according to the AEC-Q100 standard.

Device Information®

PART NUMBER PACKAGE BODY SIZE

TDA2EGABC FCBGA (760) 23.0 mm x 23.0 mm

(1) For more information, see Section 10, Mechanical, Packaging, and Orderable Information.
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1.4 Functional Block Diagram

Figure 1-1 is functional block diagram for the device.
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Figure 1-1. TDA2Ex Block Diagram
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2 Revision History

Changes from June 8, 2018 to February 15, 2019 (from F Revision (June 2018) to G Revision) Page
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* Added clarification note regarding XDRA726 part number in Table 3-1, Device COMPAriSON .....ccvverviiiinnririinnnns 6
» Added vpp details for Silicon revision 2.1 in Table 4-1, Unused Balls Specific Connection Requirements,

Table 4-2, Ball Characteristics and Table 4-31, Power Supply Signal DesCriptionS .....cvviieeeriiiireriiinneerninneennnas 9
« Updated porz, resetn and rstoutn signal descriptions in Table 4-26, PRCM Signal Descriptions ..........cceevvvnnes 115
* Added clarification note regarding TSHUT feature in Table 5-4, Recommended Operating Conditions............... 127
* Updated OPP_HIGH power supply value in note (6) under Table 5-7, Voltage Domains Operating Performance

0] £ 128
e Added missing RTC details in Table 5-8, Supported OPP vs Max Frequency and added Section 5.7.6, LVCMOS

OSC Buffers DC Electrical CharaCteriStICS . uuuuueuruustrusssiurinnerissiaessissiasssisssarsrassrasssrnsrasisiessansaes 128
* Updated SYS_32K to FUNC_32K_CLK in Table 5-9, Maximum Supported FrequenCy ........c.coevriueivinirinninnens 129
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e Updated EMIF_DLL_FCLK max rate in Table 6-15, DLL CharacCteriStiCS .. .vutviutrrieriiiiiriiriieirierrinernasianeess 181
e Updated GPMC timing table fOOtNOtES. ... uuueet i it tiie s sasnreesasan e saaanressaannessaannessaannnessannnessannnnessnnnes 218
* Updated timing specification values for GPMC and MMC ......cuiiiiiiiiniiniieiiiiiierinisisesiarsanrsasaannesannaans 218
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3 Device Comparison

Table 3-1 shows a comparison between devices, highlighting the differences.

Table 3-1. Device Comparison®

FEATURES

DEVICE
TDA2EG

Features

CTRL_WKUP_STD_FUSE_DIE_ID_2[31:24] Base PN register bit field value®®)

TDAZ2EGX: 20 (0x14)

Processors/Accelerators

Speed Grades H, D
Arm Single Cortex-A15 Microprocessor (MPU) Subsystem MPU core 0 Yes
C66x VLIW DSP DSP1 Yes
BitBLT 2D Hardware Acceleration Engine (BB2D) BB2D Yes
VOUT1 Yes
) VOUT2 Yes
Display Subsystem
VOUT3 Yes
HDMI Yes
. . IPUL Yes
Dual Arm Cortex-M4 Image Processing Unit (IPU)
IPU2 Yes
Image Video Accelarator (IVA) IVA Yes
SGX544 Single-Core 3D Graphics Processing Unit (GPU) GPU Yes
vinla Yes
) vinlb Yes
Video Input Port (VIP) VIP1 -
vin2a Yes
vin2b Yes
Video Processing Engine (VPE) VPE Yes
Program/Data Storage
On-Chip Shared Memory (RAM) OCMC_RAM1 512KB
General-Purpose Memory Controller (GPMC) GPMC Yes
EMIF1 up to 2GB across single chip select
DDR3 Memory Controller
SECDED/ECC Yes
Dynamic Memory Manager (DMM) DMM Yes
Peripherals
DCAN1 Yes
Dual Controller Area Network (DCAN) Interface
DCAN2 Yes
Enhanced DMA (EDMA) EDMA Yes
System DMA (DMA_SYSTEM) DMA_SYSTEM Yes
GMAC_SWI0] MII, RMII, or RGMII
Ethernet Subsystem (Ethernet SS)
GMAC_SWI[1] MII, RMII, or RGMII
General-Purpose /0 (GPIO) GPIO up to 215
Inter-Integrated Circuit (I12C) Interface 12C 6
System Mailbox Module MAILBOX 13
. . CSI2_0 1 CLK + 4 Data Line
Camera Adaptation Layer (CAL) Camera Serial Interface 2 (CSI2) = -
Csi2_1 1 CLK + 2 Data Line

6 Device Comparison
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Table 3-1. Device Comparison® (continued)

with ULPI)

DEVICE
FEATURES
TDA2EG
McASP1 16 serializers
McASP2 16 serializers
McASP3 4 serializers
. . . McASP4 4 serializers
Multichannel Audio Serial Port (McASP) —
McASP5 4 serializers
McASP6 4 serializers
McASP7 4 serializers
McASP8 4 serializers
MMC1 1x UHSI 4b
MultiMedia Card/Secure Digital/Secure Digital Input Output Interface | MMC2 1x eMMC™ 8b
(MMC/SD/SDIO) MMC3 1x SDIO 8b
MMC4 1x SDIO 4b
. PCle_SS1 Yes
PCI-Express 3.0 Port with Integrated PHY
PCle_SS2 Yes
Serial Advanced Technology Attachment (SATA) SATA Yes
Real-Time Clock Subsystem (RTCSS) RTCSS Yes
Multichannel Serial Peripheral Interface (McSPI) McSPI 4
Quad SPI (QSPI) QSPI Yes
Spinlock Module SPINLOCK Yes
Timers, General-Purpose TIMERS GP 16
Timer, Watchdog WD TIMER Yes
PWMSS1 Yes
Pulse-Width Modulation Subsystem (PWMSS) PWMSS2 Yes
PWMSS3 Yes
Universal Asynchronous Receiver/Transmitter (UART) UART 10
. . USB1 (SuperSpeed, Dual-
Universal Serial Bus (USB3.0) Role-Device [DRD]) Yes
USB2 (High Speed, Dual-
Role-Device [DRD], with Yes
embedded HS PHY)
Universal Serial Bus (USB2.0) USB3 (High Speed, OTG2.0,
; Yes
with ULPI)
USB4 (High Speed, OTG2.0, No

(1) For more details about the CTRL_WKUP_STD_FUSE_DIE_ID_2 register and Base PN bit field, see the TDA2Ex Technical Reference

Manual.

(2) XDRA726 base part number with X speed grade indicator is the part number for the superset device. Software should constrain the

features and speed used to match the intended production device. The Base PN register bit field value is 0x4.

3.1 Related Products
Automotive Processors

TDAXx ADAS SoCs Tl's TDAXx Driver Assistance System-on-Chip (SoC) family offers scalable and open
solutions and a common hardware and software architecture for Advanced Driver Assistance
Systems (ADAS) applications including camera-based front (mono and stereo), rear,
surround view and night vision systems, and mid- and long-range radar and sensor fusion

systems.

Companion Products for TDAx Review products that are frequently purchased or used in conjunction

with this product.
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4 Terminal Configuration and Functions

4.1 Terminal Assignment

Figure 4-1 shows the ball locations for the 760 plastic ball grid array (PBGA) package and is used in
conjunction with Table 4-2 through Table 4-31 to locate signal names and ball grid numbers.

WO MI X T U A< <
> O0OMoOoce -z C=

0000000000000 000
0000000000000 00

000 00000000 0000O0000O000O0
0000000000000 00

000000000000 0000O0O0OO000O0O
000000000000 000000000000000O0
OO0 000000000 00000DO00O
000000000000 000

000000000000 0000000O0000O0000O0
OO0 00000000000

000000000000 00000000
0000000000000 00

OO0 000000000 0O0O00DOO00OO00O0OO0OO
000000000000 0000000000000000
000000000000 0000000

OO0 000000000 00000O00O
000000000000 000

000000000000 000000000000000O0

OO0 O0O0O0O0OO0O0O0O0O0O0OO0OOOOOOOOOOOO0OO
0000000000000 0000000 [eXoXe)

o

o0 O
000000000
000000000

000000000000 0000000000000O0
000 000000000

000000000 OO

00000000000

00000000000

W |0O0O000O0 0O OO0
O [O0O000000000000000000
© | 0000000000000 00000O0

7 1113 15 17 19
2 4 6 8 101214 16 182

1

oN

23 25 27
22 24 26 28

SPRSQ06_BALL_01

Figure 4-1. ABC S-PBGA-N760 Package (Bottom View)

NOTE

The following bottom balls are not pinned out: AF7, AF10, AF13, AF16, AF19, AE4, AE25,
AB26, W3, W26, T3, T26, N3, N26, K3, K26, G3, D4, D25, C10, C13, C16, C19, C22.

These balls do not exist on the package.

NOTE

The following bottom balls are not connected: AH11, AH12, AG2, AGS8, AG11, AG12, AF4,
AF6, AF8, AF9, AE3, AE5, AE6, AE8, AE9, AD3, AD8, AD9, Y15, Y16, V18, V19, U18, U19,
U22, U23, U24, U25, U26, U27, U28, T22, T23, T27, T28, R20, R22, R23, R24, R25, R26,
R27, R28, P19, P22, P23, P24, P25, P26, P27, N20, N22, N23, N27, N28, M20, M21, M22,
M23, M24, M25, M26, M27, M28, L20, L21, L22, L23, L24, L25, L26, L27, L28, K20, K21,
K22, K23, K27, K28, J20, J21, J22, J23, J24, J25, J26, J27, H20, H21, H22, H23, H24, H25,
H26, H27, H28, G22, G23, G24, G25, G26, G27, G28, F24, F25, F26, F27, F28, E24, E26,

E27, E28

These balls can be connected as desired, including to VSS. For users designing TDA2x
compatible PCB, please refer to TDA2x Data Manual for appropriate requirements.

4.1.1 Unused Balls Connection Requirements

This section describes the connection requirements of the unused and reserved balls.

NOTE

The following balls are reserved: A27, Y5, Y10, B28, AC1, AC2, AAl, AA2, AB1, AB2, AD14.

These balls must be left unconnected.
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NOTE
All unused power supply balls must be supplied with the voltages specified in the
Section 5.4, Recommended Operating Conditions, unless alternative tie-off options are
included in Section 4.4, Signal Descriptions.

Table 4-1. Unused Balls Specific Connection Requirements

BALLS CONNECTION REQUIREMENTS
AE15, AC15, AE14, D20, AD17, AC16, V27, AH25, AE27, AD27, These balls must be connected to GND through an external pull
Y28 resistor if unused.
E20, D21, E23, C20, C21, V28, F18, AG25, AE28, AD28, Y27, F17, | These balls must be connected to the corresponding power supply
C25 through an external pull resistor if unused.
K14 (vpp) This ball must be left unconnected if unused

This ball should be connected to the corresponding power supply
AF14 (rtc_iso) through an external pull resistor if unused; or can be connected to
F22 (porz) when RTC unused (level translation may be needed)

This ball should be connected to VSS when RTC is unused; or can
AB17 (rtc_porz) be connected to F22 (porz) when RTC unused (level translation may
be needed)

NOTE
All other unused signal balls with a Pad Configuration register can be left unconnected with
their internal pullup or pulldown resistor enabled.

NOTE
All other unused signal balls without a Pad Configuration register can be left unconnected.

4.2 Ball Characteristics

Table 4-2 describes the terminal characteristics and the signals multiplexed on each ball. The following list

describes the table column headers:

1. BALL NUMBER:This column lists ball numbers on the bottom side associated with each signal on the
bottom.

2. BALL NAME: This column lists mechanical name from package device (name is taken from muxmode
0).

3. SIGNAL NAME:This column lists names of signals multiplexed on each ball (also notice that the name
of the ball is the signal name in muxmode 0).

NOTE
Table 4-2 does not take into account the subsystem multiplexing signals. Subsystem
multiplexing signals are described in Section 4.4, Signal Descriptions.

NOTE
In driver off mode, the buffer is configured in high-impedance.
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NOTE
In some cases Table 4-2 may present more than one signal name per muxmode for the
same ball. First signal in the list is the dominant function as selected via
CTRL_CORE_PAD_* register.

All other signals are virtual functions that present alternate multiplexing options. This virtual
functions are controlled via CTRL_CORE_ALT_SELECT_MUX or
CTRL_CORE_VIP_MUX_SELECT register. For more information on how to use these
options, see Pad Configuration Registers section, Control Module chapter in the device TRM.

4. MUXMODE: Multiplexing mode number:

a. MUXMODE 0 is the primary mode; this means that when MUXMODE=0 is set, the function
mapped on the pin corresponds to the name of the pin. The primary muxmode is not necessarily
the default muxmode.

NOTE
The default mode is the mode at the release of the reset; also see the RESET REL.
MUXMODE column.

b. MUXMODE 1 through 15 are possible muxmodes for alternate functions. On each pin, some
muxmodes are effectively used for alternate functions, while some muxmodes are not used. Only
MUXMODE values which correspond to defined functions should be used.

c. An empty box means Not Applicable.

5. TYPE: Signal type and direction:
— | = Input
— O = Output
— 1O = Input or Output
— D =0pendrain
— DS = Differential Signaling
— A= Analog
— PWR = Power
— GND = Ground
— CAP = LDO Capacitor

NOTE
The RX buffer within the pad logic should be disabled on all pins that are not being used as
an input. For more information, see the Control Module / Control Module Functional
Description / PAD Functional Multiplexing and Configuration section in the device TRM.

6. BALL RESET STATE: The state of the terminal at power-on reset:

— drive 0 (OFF): The buffer drives Vg, (pulldown or pullup resistor not activated)
— drive 1 (OFF): The buffer drives Voy (pulldown or pullup resistor not activated)
— OFF: High-impedance

— PD: High-impedance with an active pulldown resistor

— PU: High-impedance with an active pullup resistor

— An empty box means Not Applicable

NOTE
Designs that contain pullup or pulldown resistors, either on the board or in attached devices
that oppose internal pullup or pulldown resistors, that are active while the device is held in
reset, must not remain in reset for long periods of time.

7. BALL RESET REL. STATE: The state of the terminal at the deactivation of the rstoutn signal (also
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mapped to the PRCM SYS_WARM_OUT_RST signal)

— drive 0 (OFF): The buffer drives Vg, (pulldown or pullup resistor not activated)

— drive clk (OFF): The buffer drives a toggling clock (pulldown or pullup resistor not activated)
— drive 1 (OFF): The buffer drives Vo (pulldown or pullup resistor not activated)

— OFF: High-impedance

— PD: High-impedance with an active pulldown resistor

— PU: High-impedance with an active pullup resistor

— An empty box means Not Applicable

NOTE
For more information on the CORE_PWRON_RET_RST reset signal and its reset sources,
see Power, Reset, and Clock Management chapter in the device TRM.

8. BALL RESET REL. MUXMODE: This muxmode is automatically configured at the release of the
rstoutn signal (also mapped to the PRCM SYS_WARM_OUT_RST signal).
An empty box means Not Applicable.

9. 10 VOLTAGE VALUE: This column describes the 10O voltage value (VDDS supply).
An empty box means Not Applicable.

10. POWER: The voltage supply that powers the terminal IO buffers.
An empty box means Not Applicable.
11. HYS: Indicates if the input buffer is with hysteresis:
— Yes: With hysteresis
— No: Without hysteresis
— An empty box: Not Applicable

NOTE
For more information, see the hysteresis values in Section 5.7, Electrical Characteristics.

12. BUFFER TYPE: Drive strength of the associated output buffer.
An empty box means Not Applicable.

NOTE
For programmable buffer strength:
— The default value is given in Table 4-2.
— A note describes all possible values according to the selected muxmode.

13. PULLUP /PULLDOWN TYPE: Denotes the presence of an internal pullup or pulldown resistor.
Pullup and pulldown resistors can be enabled or disabled via software.

— PU: Internal pullup

— PD: Internal pulldown

— PU/PD: Internal pullup and pulldown

— PUx/PDy: Programmable internal pullup and pulldown
— PDy: Programmable internal pulldown

— An empty box means No pull

NOTE
Internal pullup or pulldown resistors must be disabled when opposed by an external pullup or
pulldown resistor on the board or within an attached device.

14. DSIS: The deselected input state (DSIS) indicates the state driven on the peripheral input (logic "0" or
logic "1") when the peripheral pin function is not selected by any of the PINCNTLX registers.

— 0: Logic 0 driven on the peripheral's input signal port.
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— 1: Logic 1 driven on the peripheral's input signal port.
— blank: Pin state driven on the peripheral's input signal port.

NOTE
Configuring two pins to the same input signal is not supported as it can yield unexpected
results. This can be easily prevented with the proper software configuration (Hi-Z mode is not
an input signal).

NOTE
When a pad is set into a multiplexing mode which is not defined by pin multiplexing, that
pad’s behavior is undefined. This should be avoided.

NOTE
Some of the EMIF1 signals have an additional state change at the release of porz. The state
that the signals change to at the release of porz is as follows:

drive 0 (OFF) for: ddrl_csn0O, ddrl_ck, ddrl_nck, ddrl_casn, ddrl_rasn, ddrl_wen,
ddrl_ba[2:0], ddrl_a[15:0].

OFF for: ddrl_ecc_d[7:0], ddrl_dgm[3:0], ddrl_dgm_ecc, ddrl_dqgs[3:0], ddrl_dqsn[3:0],
ddrl_dgs_ecc, ddrl_dgsn_ecc, ddrl_d[31:0].

NOTE
Dual rank support is not available on this device, but signal names are retained for
consistency with the TDA2xx family of devices.
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Table 4-2. Ball Characteristics®

BALL
BALL BALL 110 PULL
e '["lL]’MBER BALL NAME [2] SIGNAL NAME [3] MU)}'Z']ODE TYPE[5]  RESET  RESETREL. NoRTREL: VOLTAGE POWER([10] HYS[11] T%‘;EFEZ] UP/DOWN = DSIS [14]
STATE [6] = STATE[7] (8] VALUE [9] TYPE [13]

K9 cap_vbbldo_dsp cap_vbbldo_dsp CAP

Y14 cap_vbbldo_gpu cap_vbbldo_gpu CAP

J10 cap_vbbldo_iva cap_vbbldo_iva CAP

J16 cap_vbbldo_mpu cap_vbbldo_mpu CAP

T20 cap_vddram_corel cap_vddram_corel CAP

L9 cap_vddram_core3 cap_vddram_core3 CAP

J19 cap_vddram_core4 cap_vddram_core4 CAP

J9 cap_vddram_dsp cap_vddram_dsp CAP

Y13 cap_vddram_gpu cap_vddram_gpu CAP

K16 cap_vddram_iva cap_vddram_iva CAP

K19 cap_vddram_mpu cap_vddram_mpu CAP

AE1 csi2_0_dx0 csi2_0_dx0 0 | 1.8 vdda_csi Yes LVCMOS PU/PD
CsI2

AF1 csi2_0_dx1 csi2_0_dx1 0 | 1.8 vdda_csi Yes LVCMOS PU/PD
CsI2

AF2 csi2_0_dx2 csi2_0_dx2 0 | 1.8 vdda_csi Yes LVCMOS PU/PD
CsI2

AH4 csi2_0_dx3 csi2_0_dx3 0 | 1.8 vdda_csi Yes LVCMOS PU/PD
CsI2

AH3 csi2_0_dx4 csi2_0_dx4 0 | 1.8 vdda_csi Yes LVCMOS PU/PD
CsI2

AD2 csi2_0_dyo csi2_0_dyo 0 | 1.8 vdda_csi Yes LVCMOS PU/PD
CsI2

AE2 csi2_0_dyl csi2_0_dyl 0 | 1.8 vdda_csi Yes LVCMOS PU/PD
CsI2

AF3 csi2_0_dy2 csi2_0_dy2 0 | 1.8 vdda_csi Yes LVCMOS PU/PD
CsI2

AG4 csi2_0_dy3 csi2_0_dy3 0 | 1.8 vdda_csi Yes LVCMOS PU/PD
CsI2

AG3 csi2_0_dy4 csi2_0_dy4 0 | 1.8 vdda_csi Yes LVCMOS PU/PD
CsI2

AG5 csi2_1_dx0 csi2_1_dx0 0 | 1.8 vdda_csi Yes LVCMOS PU/PD
CsI2

AG6 csi2_1_dxl csi2_1_dxl 0 | 1.8 vdda_csi Yes LVCMOS PU/PD
CsI2

AH7 csi2_1_dx2 csi2_1_dx2 0 | 1.8 vdda_csi Yes LVCMOS PU/PD
CsI2

AH5 csi2_1_dy0 csi2_1_dy0 0 | 1.8 vdda_csi Yes LVCMOS PU/PD
CsI2

AH6 csi2_1_dyl csi2_1_dyl | 1.8 vdda_csi Yes LVCMOS PU/PD
CsI2

AG7 csi2_1_dy2 csi2_1_dy2 | 1.8 vdda_csi Yes LVCMOS PU/PD
CsI2
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Table 4-2. Ball Characteristics® (continued)

BALL
BALL BALL 110 PULL
BALL 'E‘lL]’MBER BALL NAME [2] SIGNAL NAME [3] MU)}'X']ODE TYPE [5] RESET | RESET REL. Fﬁjf,;gg'é' VOLTAGE |POWER[10] HYS [11] TE:{L;,EFEF;] UP/DOWN | DSIS [14]
STATE [6] = STATE[7] (8] VALUE [9] TYPE [13]
G19 dcanl_rx dcanl_rx 0 10 PU PU 15 1.8/3.3 vddshv3 Yes Dual Voltage PU/PD 1
uart8_txd 2 o LVEMOS
mmc2_sdwp 3 | 0
satal_led 4 (o]
hdmil_cec 6 10
gpiol_15 14 10
Driver off 15 |
G20 dcanl_tx dcanl_tx 0 10 PU PU 15 1.8/3.3 vddshv3 Yes Dual Voltage PU/PD 1
LVCMOS
uart8_rxd 2 | 1
mmc2_sdcd 3 | 1
hdmil_hpd 6 10
gpiol_14 14 10
Driver off 15 |
AD20 ddrl_a0 ddrl_a0 0 o PD drive 1 (OFF) 1.35/1.5 vdds_ddrl  |No LVCMOS  PUx/PDy
DDR
AC19 ddrl_al ddrl_al 0 [} PD drive 1 (OFF) 1.35/1.5 vdds_ddrl No LVCMOS PUx/PDy
DDR
AC20 ddrl_a2 ddrl_a2 0 o PD drive 1 (OFF) 1.35/1.5 vdds_ddrl  |No LVCMOS  PUX/PDy
DDR
AB19 ddrl_a3 ddrl_a3 0 [¢] PD drive 1 (OFF) 1.35/1.5 vdds_ddrl No LVCMOS PUx/PDy
DDR
AF21 ddrl_a4 ddrl_a4 0 o] PD drive 1 (OFF) 1.35/1.5 vdds_ddrl No LVCMOS PUx/PDy
DDR
AH22 ddrl_a5 ddrl_a5 0 o PD drive 1 (OFF) 1.35/1.5 vdds_ddri No LVCMOS  PUx/PDy
DDR
AG23 ddrl_a6 ddrl_a6 0 o PD drive 1 (OFF) 1.35/1.5 vdds_ddrl  |No LVCMOS  PUx/PDy
DDR
AE21 ddrl_a7 ddrl_a7 0 [} PD drive 1 (OFF) 1.35/1.5 vdds_ddrl No LVCMOS PUx/PDy
DDR
AF22 ddrl_a8 ddrl_a8 0 o PD drive 1 (OFF) 1.35/1.5 vdds_ddrl  |No LVCMOS  PUX/PDy
DDR
AE22 ddr1_a9 ddr1_a9 0 o PD drive 1 (OFF) 1.35/1.5 vdds_ddri  No LVCMOS  PUx/PDy
DDR
AD21 ddrl_a10 ddr1_a10 0 o PD drive 1 (OFF) 1.35/1.5 vdds_ddri | No LVCMOS  PUx/PDy
DDR
AD22 ddrl_a11l ddrl_a1l 0 o PD drive 1 (OFF) 1.35/1.5 vdds_ddri  No LVCMOS  PUx/PDy
DDR
AC21 ddrl_a12 ddrl_al12 0 o PD drive 1 (OFF) 1.35/1.5 vdds_ddrl  |No LVCMOS  PUx/PDy
DDR
AF18 ddrl_al3 ddrl_al3 0 [} PD drive 1 (OFF) 1.35/1.5 vdds_ddrl No LVCMOS PUx/PDy
DDR
AE17 ddrl_al14 ddrl_al4 0 o PD drive 1 (OFF) 1.35/1.5 vdds_ddrl  |No LVCMOS  PUX/PDy
DDR
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Table 4-2. Ball Characteristics® (continued)

BALL
BALL BALL 110 PULL
BALL 'E‘lL]’MBER BALL NAME [2] SIGNAL NAME [3] MU)}'X']ODE TYPE [5] RESET | RESET REL. Fﬁjf,;gg'é' VOLTAGE |POWER[10] HYS [11] TE:{L;,EFEF;] UP/DOWN | DSIS [14]
STATE[6] | STATE[7] 8] VALUE [9] TYPE [13]
AD18 ddrl_a15 ddrl_a15 0 o PD drive 1 (OFF) 1.35/1.5 vdds_ddrl  |No LVCMOS  PUx/PDy
DDR
AF17 ddr1_ba0 ddr1_ba0 0 o PU drive 1 (OFF) 1.35/15 vdds_ddrl  |No LVCMOS  PUx/PDy
DDR
AE18 ddrl_bal ddr1_bal 0 o PU drive 1 (OFF) 1.35/15 vdds_ddrl  |No LVCMOS  PUx/PDy
DDR
AB18 ddr1_ba2 ddr1_ba2 0 o PU drive 1 (OFF) 1.35/1.5 vdds_ddrl  |No LVCMOS  PUx/PDy
DDR
AC18 ddrl_casn ddrl_casn 0 [¢] PU drive 1 (OFF) 1.35/1.5 vdds_ddrl No LVCMOS PUx/PDy
DDR
AG24 ddrl_ck ddrl_ck 0 [¢] PD drive 0 (OFF) 1.35/1.5 vdds_ddrl No LVCMOS PUx/PDy
DDR
AG22 ddrl_cke ddrl_cke 0 0] PU drive 1 (OFF) 1.35/1.5 vdds_ddrl No LVCMOS PUx/PDy
DDR
AH23 ddrl_csn0 ddrl_csn0 0 (o] PU drive 1 (OFF) 1.35/1.5 vdds_ddrl No LVCMOS PUx/PDy
DDR
AB16 ddrl_csnl ddrl_csnl 0 (o] PU drive 1 (OFF) 1.35/1.5 vdds_ddrl No LVCMOS PUx/PDy
DDR
AF25 ddr1_do ddr1_do 0 10 PD PD 1.35/1.5 vdds_ddrl  |No LVCMOS  PUx/PDy
DDR
AF26 ddr1_d1 ddr1_d1 0 10 PD PD 1.35/1.5 vdds_ddrl  |No LVCMOS  PUx/PDy
DDR
AG26 ddr1_d2 ddr1_d2 0 10 PD PD 1.35/1.5 vdds_ddrl  |No LVCMOS  PUx/PDy
DDR
AH26 ddr1_d3 ddr1_d3 0 10 PD PD 1.35/1.5 vdds_ddrl  |No LVCMOS  PUx/PDy
DDR
AF24 ddrl_d4 ddrl_d4 0 10 PD PD 1.35/15 vdds_ddrl  |No LVCMOS  PUx/PDy
DDR
AE24 ddr1_ds ddr1_d5 0 10 PD PD 1.35/15 vdds_ddrl  |No LVCMOS  PUx/PDy
DDR
AF23 ddr1_d6 ddr1_d6 0 10 PD PD 1.35/1.5 vdds_ddrl  |No LVCMOS  PUx/PDy
DDR
AE23 ddr1_d7 ddr1_d7 0 10 PD PD 1.35/1.5 vdds_ddrl  |No LVCMOS  PUx/PDy
DDR
AC23 ddr1_d8 ddr1_d8 0 10 PD PD 1.35/1.5 vdds_ddrl  |No LVCMOS  PUx/PDy
DDR
AF27 ddr1_d9 ddr1_d9 0 10 PD PD 1.35/1.5 vdds_ddrl  |No LVCMOS  PUx/PDy
DDR
AG27 ddr1_d10 ddr1_d10 0 10 PD PD 1.35/15 vdds_ddrl  |No LVCMOS  PUx/PDy
DDR
AF28 ddr1_d11 ddr1_d11 0 10 PD PD 1.35/15 vdds_ddrl  |No LVCMOS  PUx/PDy
DDR
AE26 ddr1_d12 ddr1_d12 0 10 PD PD 1.35/1.5 vdds_ddrl  |No LVCMOS  PUx/PDy
DDR
AC25 ddr1_d13 ddr1_d13 0 10 PD PD 1.35/1.5 vdds_ddrl  |No LVCMOS  PUx/PDy
DDR
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Table 4-2. Ball Characteristics® (continued)

BALL
BALL BALL 1o PULL
BALL 'E‘lL]’MBER BALL NAME [2] SIGNAL NAME [3] MU)}'X']ODE TYPE [5] RESET | RESET REL. Fﬁjf,;gg'é' VOLTAGE |POWER[10] HYS [11] TE:{L;,EFEF;] UP/DOWN | DSIS [14]
STATE [6] | STATE[7] i VALUE [9] TYPE [13]
AC24 ddrl_d14 ddrl_d14 0 10 PD PD 13515  |vdds_ddrl |No LVCMOS  PUx/PDy
DDR
AD25 ddr1_d15 ddr1_di5 0 10 PD PD 13515  |vdds ddrl  No LVCMOS  PUX/PDy
DDR
V20 ddrl_d16 ddrl_d16 0 10 PD PD 13515  |vdds_ddrl  No LVCMOS  PUX/PDy
DDR
W20 ddrl_d17 ddrl_d17 0 10 PD PD 13515  |vdds_ddrl  No LVCMOS  PUX/PDy
DDR
AB28 ddrl_di8 ddrl_di8 0 10 PD PD 13515  |vdds_ddrl  No LVCMOS  PUx/PDy
DDR
AC28 ddr1_d19 ddr1_d19 0 10 PD PD 13515  |vdds_ddrl |No LVCMOS  PUX/PDy
DDR
AC27 ddr1_d20 ddr1_d20 0 10 PD PD 13515  |vdds_ddrl |No LVCMOS  PUx/PDy
DDR
Y19 ddrl_d21 ddrl_d21 0 10 PD PD 13515  |vdds ddrl  No LVCMOS  PUX/PDy
DDR
AB27 ddr1_d22 ddr1_d22 0 10 PD PD 13515  |vdds ddrl  No LVCMOS  PUX/PDy
DDR
Y20 ddr1_d23 ddrl_d23 0 10 PD PD 13515  |vdds_ddrl  No LVCMOS  PUX/PDy
DDR
AA23 ddrl_d24 ddrl_d24 0 10 PD PD 13515  |vdds_ddrl  No LVCMOS  PUx/PDy
DDR
Y22 ddrl_d25 ddrl_d25 0 10 PD PD 13515  |vdds_ddrl |No LVCMOS  PUX/PDy
DDR
Y23 ddrl_d26 ddrl_d26 0 10 PD PD 13515  |vdds_ddrl |No LVCMOS  PUx/PDy
DDR
AA24 ddr1_d27 ddr1_d27 0 10 PD PD 13515  |vdds ddrl  No LVCMOS  PUX/PDy
DDR
Y24 ddr1_d28 ddr1_d28 0 10 PD PD 13515  |vdds_ddrl  No LVCMOS  PUX/PDy
DDR
AA26 ddr1_d29 ddrl_d29 0 10 PD PD 13515  |vdds_ddrl  No LVCMOS  PUX/PDy
DDR
AA25 ddr1_d30 ddr1_d30 0 10 PD PD 13515  |vdds_ddrl  No LVCMOS  PUx/PDy
DDR
AA28 ddrl_d31 ddrl_d31 0 10 PD PD 13515  |vdds_ddrl |No LVCMOS  PUX/PDy
DDR
AD23 ddrl_dgmO ddrl_dgmO 0 o] PU drive 1 (OFF) 1.35/1.5 vdds_ddrl No LVCMOS PUx/PDy
DDR
AB23 ddrl_dgml ddrl_dgml 0 (o] PU drive 1 (OFF) 1.35/1.5 vdds_ddrl No LVCMOS PUx/PDy
DDR
AC26 ddri_dgm2 ddr1_dgm2 0 o PU drive 1 (OFF) 13515  |vdds ddrl  No LVCMOS  PUX/PDy
DDR
AA27 ddr1_dgm3 ddrl_dgm3 0 o PU drive 1 (OFF) 13515  |vdds_ddrl  No LVCMOS  PUx/PDy
DDR
V26 ddrl_dgm_ecc ddrl_dgm_ecc 0 [¢] PU drive 1 (OFF) 1.35/1.5 vdds_ddrl No LVCMOS PUx/PDy
DDR
16 Terminal Configuration and Functions Copyright © 2016-2019, Texas Instruments Incorporated

Submit Documentation Feedback
Product Folder Links: TDA2EG


http://www.ti.com/feedbackform/techdocfeedback?litnum=SPRS958H&partnum=TDA2EG
http://www.ti.com/product/tda2eg?qgpn=tda2eg
http://www.ti.com/product/tda2eg?qgpn=tda2eg
http://www.ti.com

13 TEXAS
INSTRUMENTS

www.ti.com

TDAZ2EG

SPRS958H —MARCH 2016—REVISED NOVEMBER 2019

Table 4-2. Ball Characteristics® (continued)

BALL
BALL BALL 110 PULL
BALL 'E‘lL]’MBER BALL NAME [2] SIGNAL NAME [3] MU)}'X']ODE TYPE [5] RESET | RESET REL. Fﬁjf,;gg'é' VOLTAGE |POWER[10] HYS [11] TE:{L;,EFEF;] UP/DOWN | DSIS [14]
STATE [6] = STATE[7] i8] VALUE [9] TYPE [13]
AH25 ddrl_dgsO ddrl_dgsO 0 10 PD PD 1.35/1.5 vdds_ddrl LVCMOS PUx/PDy
DDR
AE27 ddr1_dgs1 ddr1_dgs1 0 10 PD PD 1.35/1.5 vdds_ddrl LVCMOS PUx/PDy
DDR
AD27 ddr1_dgs2 ddr1_dgs2 0 10 PD PD 1.35/1.5 vdds_ddrl LVCMOS PUx/PDy
DDR
Y28 ddrl_dgs3 ddrl_dgs3 0 10 PD PD 1.35/1.5 vdds_ddrl LVCMOS PUx/PDy
DDR
AG25 ddr1_dgsn0 ddr1_dgsn0 0 10 PU PU 1.35/1.5 vdds_ddrl LVCMOS  PUx/PDy
DDR
AE28 ddrl_dgsnl ddrl_dgsnl 0 10 PU PU 1.35/1.5 vdds_ddrl LVCMOS PUx/PDy
DDR
AD28 ddrl_dgsn2 ddrl_dgsn2 0 10 PU PU 1.35/1.5 vdds_ddrl LVCMOS PUx/PDy
DDR
Y27 ddrl_dgsn3 ddrl_dgsn3 0 10 PU PU 1.35/1.5 vdds_ddrl LVCMOS PUx/PDy
DDR
V28 ddrl_dgsn_ecc ddrl_dgsn_ecc 0 10 PU PU 1.35/1.5 vdds_ddrl LVCMOS PUx/PDy
DDR
Va7 ddrl_dgs_ecc ddrl_dgs_ecc 0 10 PD PD 1.35/1.5 vdds_ddrl LVCMOS PUx/PDy
DDR
w22 ddrl_ecc_doO ddrl_ecc_doO 0 10 PD PD 1.35/1.5 vdds_ddrl No LVCMOS PUx/PDy
DDR
V23 ddrl_ecc_d1 ddrl_ecc_d1 0 10 PD PD 1.35/1.5 vdds_ddrl No LVCMOS PUx/PDy
DDR
w19 ddrl_ecc_d2 ddrl_ecc_d2 0 10 PD PD 1.35/1.5 vdds_ddrl No LVCMOS PUx/PDy
DDR
w23 ddrl_ecc_d3 ddrl_ecc_d3 0 10 PD PD 1.35/1.5 vdds_ddrl No LVCMOS PUx/PDy
DDR
Y25 ddrl_ecc_d4 ddrl_ecc_d4 0 10 PD PD 1.35/1.5 vdds_ddrl No LVCMOS PUx/PDy
DDR
V24 ddrl_ecc_d5 ddrl_ecc_d5 0 10 PD PD 1.35/1.5 vdds_ddrl No LVCMOS PUx/PDy
DDR
V25 ddrl_ecc_d6 ddrl_ecc_d6 0 10 PD PD 1.35/1.5 vdds_ddrl No LVCMOS PUx/PDy
DDR
Y26 ddrl_ecc_d7 ddrl_ecc_d7 0 10 PD PD 1.35/1.5 vdds_ddrl No LVCMOS PUx/PDy
DDR
AH24 ddrl_nck ddrl_nck 0 o] PU drive 1 (OFF) 1.35/1.5 vdds_ddrl No LVCMOS PUx/PDy
DDR
AE20 ddrl_odt0 ddrl_odt0 0 ) PD drive 0 (OFF) 1.35/1.5 vdds_ddrl  |No LVCMOS PUx/PDy
DDR
AC17 ddr1_odt1 ddr1_odt1 0 o PD drive 0 (OFF) 1.35/1.5 vdds_ddrl No LVCMOS  PUx/PDy
DDR
AF20 ddrl_rasn ddrl_rasn 0 [} PU drive 1 (OFF) 1.35/1.5 vdds_ddrl No LVCMOS PUx/PDy
DDR
AG21 ddrl_rst ddrl_rst 0 [¢] PD drive 0 (OFF) 1.35/1.5 vdds_ddrl No LVCMOS PUx/PDy
DDR
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Table 4-2. Ball Characteristics® (continued)

BALL
AL '["lL]’MBER BALL NAME [2] SIGNAL NAME [3] MU)}'Z']ODE TYPE [5] e | FEe L D e [10]  HYS [11] TE:(L;,EFEF;] JrEeisl | mEE [14]
STATE [6] = STATE[7] i8] VALUE [9] TYPE [13]
Y18 ddrl_vrefO ddrl_vrefO 0 PWR OFF drive 1 (OFF) 1.35/1.5 vdds_ddrl No LVCMOS
DDR
AH21 ddrl_wen ddrl_wen 0 (o] PU drive 1 (OFF) 1.35/1.5 vdds_ddrl No LVCMOS PUx/PDy
DDR

G21 emu0 emu0 0 10 PU PU 0 1.8/3.3 vddshv3 Yes Dual Voltage PU/PD
gpio8_30 14 10 LVEMOS

D24 emul emul 0 10 PU PU 0 1.8/3.3 vddshv3 Yes Dual Voltage PU/PD
gpio8_31 14 10 LVCMOS

AC5 gpio6_10 gpio6_10 0 10 PU PU 15 1.8/3.3 vddshv7 Yes Dual Voltage PU/PD
mdio_mclk 1 o) LVCMOS 1
i2c3_sda 2 10 1
ush3_ulpi_d7 3 10 0
vin2b_hsyncl 4 |
vinla_clkO 9 | 0
ehrpwm2A 10 [¢]
gpio6_10 14 10
Driver off 15 |

AB4 gpio6_11 gpio6_11 0 10 PU PU 15 1.8/3.3 vddshv7 Yes Dual Voltage PU/PD
mdio_d 1 10 LVEMOS 1
i2c3_scl 2 10 1
usbh3_ulpi_d6 3 10 0
vin2b_vsyncl 4 |
vinla_de0O 9 | 0
ehrpwm2B 10 [¢]
gpio6_11 14 10
Driver off 15 |

E21 gpio6_14 gpio6_14 0 10 PU PU 15 1.8/3.3 vddshv3 Yes Dual Voltage PU/PD
mcaspl_axr8 1 10 LVEMOS 0
dcan2_tx 2 10 1
uart10_rxd 3 | 1
vout2_hsync 6 [¢]
vin2a_hsyncO 8 |
vinla_hsyncO
i2c3_sda 9 10 1
timerl 10 10
gpio6_14 14 10
Driver off 15 |
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Table 4-2. Ball Characteristics® (continued)

BALL
AL 'E‘lL]’MBER BALL NAME [2] SIGNAL NAME [3] MU)}'X']ODE TYPE [5] e | FEe L D e [10]  HYS [11] TE:{L;,EFEF;] JrEeisl | mEE [14]
STATE [6] = STATE[7] i8] VALUE [9] TYPE [13]
F20 gpio6_15 gpio6_15 0 10 PU PU 15 1.8/3.3 vddshv3 Yes Dual Voltage PU/PD
mcaspl_axr9 1 10 LVEMOS 0
dcan2_rx 2 10 1
uart10_txd 3 0]
vout2_vsync 6 (o]
vin2a_vsyncO 8 |
vinla_vsyncO
i2c3_scl 9 10 1
timer2 10 10
gpio6_15 14 10
Driver off 15 |
F21 gpio6_16 gpio6_16 0 10 PU PU 15 1.8/3.3 vddshv3 Yes Dual Voltage PU/PD
mcaspl_axrl0 1 10 LVEMOS 0
vout2_fld 6 [¢]
vin2a_fldo 8 |
vinla_fldo
clkoutl 9 [e]
timer3 10 10
gpio6_16 14 10
Driver off 15 |
R6 gpmc_a0 gpmc_a0 0 [¢] PD PD 15 1.8/3.3 vddshv10 Yes Dual Voltage PU/PD
vinla_d16 2 | LVEMOS 0
vout3_d16 3 (o]
vin2a_do0 4 |
vinla_d0
vinlb_d0O 6 | 0
i2c4_scl 10 1
uart5_rxd 8 | 1
gpio7_3 14 10
gpmc_a26
gpmc_al6
Driver off 15 |
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Table 4-2. Ball Characteristics® (continued)

BALL
AL 'E‘lL]’MBER BALL NAME [2] SIGNAL NAME [3] MU)}'X']ODE TYPE [5] e | FEe L D e [10]  HYS [11] TE:{L;,EFEF;] JrEeisl | mEE [14]
STATE [6] = STATE[7] i8] VALUE [9] TYPE [13]
T9 gpmc_al gpmc_al 0 [¢] PD PD 15 1.8/3.3 vddshv10 Yes Dual Voltage PU/PD
vinla_d17 2 1 LVEMOS
vout3_d17 3 [¢]
vin2a_d1 4 |
vinla_d1
vinlb_d1 6 |
i2c4_sda 7 10
uart5_txd 8 0]
gpio7_4 14 10
Driver off 15 |
T6 gpmc_a2 gpmc_a2 0 [¢] PD PD 15 1.8/3.3 vddshv10 Yes Dual Voltage PU/PD
vinla_d18 2 | LVEMOS
vout3_d18 3 [}
vin2a_d2 4 |
vinla_d2
vinlb_d2 6 |
uart7_rxd 7 |
uart5_ctsn 8 |
gpio7_5 14 10
Driver off 15 |
T7 gpmc_a3 gpmc_a3 0 [¢] PD PD 15 1.8/3.3 vddshv10 Yes Dual Voltage PU/PD
gspil_cs2 1 0] LVEMOS
vinla_d19 2 |
vout3_d19 3 [¢]
vin2a_d3 4 |
vinla_d3
vinlb_d3 6 |
uart7_txd 7 [}
uarts_rtsn 8 o]
gpio7_6 14 10
Driver off 15 |
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Table 4-2. Ball Characteristics® (continued)

BALL
AL '["lL]’MBER BALL NAME [2] SIGNAL NAME [3] MUX['Z']ODE TYPE [5] e | FEe L D e [10]  HYS [11] TE:{L;,EFEZ] P B DSIS [14]
STATE [6] = STATE[7] i8] VALUE [9] TYPE [13]
P6 gpmc_a4 gpmc_a4 0 [¢] PD PD 15 1.8/3.3 vddshv10 Yes Dual Voltage PU/PD
gspil_cs3 1 (o] LVEMOS 1
vinla_d20 2 | 0
vout3_d20 3 [¢]
vin2a_d4 4 |
vinla_d4
vinlb_d4 6 | 0
i2c5_scl 10 1
uart6_rxd 8 | 1
gpiol_26 14 10
Driver off 15 |
R9 gpmc_a5 gpmc_a5 0 (o] PD PD 15 1.8/3.3 vddshv10 Yes Dual Voltage PU/PD
vinla_d21 2 | LVEMOS 0
vout3_d21 3 [¢]
vin2a_d5 4 |
vinla_d5
vinib_d5 6 | 0
i2c5_sda 10 1
uart6_txd 8 0]
gpiol_27 14 10
Driver off 15 |
R5 gpmc_ab gpmc_ab 0 [¢] PD PD 15 1.8/3.3 vddshv10 Yes Dual Voltage PU/PD
vinla_d22 2 | LVEMOS 0
vout3_d22 3 [¢]
vin2a_d6 4 |
vinla_dé
vinlb_dé 6 | 0
uart8_rxd 7 | 1
uarté_ctsn 8 | 1
gpiol_28 14 10
Driver off 15 |
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Table 4-2. Ball Characteristics® (continued)

BALL
AL 'E‘lL]’MBER BALL NAME [2] SIGNAL NAME [3] MU)}'X']ODE TYPE [5] e | FEe L D e [10]  HYS [11] TE:{L;,EFEF;] JrEeisl | mEE [14]
STATE [6] = STATE[7] i8] VALUE [9] TYPE [13]
P5 gpmc_a7 gpmc_a7 0 [¢] PD PD 15 1.8/3.3 vddshv10 Yes Dual Voltage PU/PD
vinla_d23 2 | LVEMOS 0
vout3_d23 3 [¢]
vin2a_d7 4 |
vinla_d7
vinlb_d7 6 | 0
uart8_txd 7 [}
uarté_rtsn 8 o]
gpiol_29 14 10
Driver off 15 |
N7 gpmc_a8 gpmc_a8 0 o PD PD 15 1.8/3.3 vddshv10 Yes Dual Voltage PU/PD
vinla_hsyncO 2 | LVEMOS 0
vout3_hsync 3 [}
vinlb_hsyncl 6 | 0
timer12 7 10
spi4_sclk 8 10 0
gpiol_30 14 10
Driver off 15 |
R4 gpmc_a9 gpmc_a9 0 [} PD PD 15 1.8/3.3 vddshv10 Yes Dual Voltage PU/PD
vinla_vsyncO 2 | LVCMOS 0
vout3_vsync 3 o)
vinlb_vsyncl 6 | 0
timerl1 7 10
spi4_d1 8 10 0
gpiol_31 14 10
Driver off 15 |
N9 gpmc_alo gpmc_alo 0 (o] PD PD 15 1.8/3.3 vddshv10 Yes Dual Voltage PU/PD
vinla_de0 2 | LVEMOS 0
vout3_de 3 0]
vinlb_clkl 6 | 0
timer10 7 10
spi4_do 8 10 0
gpio2_0 14 10
Driver off 15 |
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Table 4-2. Ball Characteristics® (continued)

BALL
AL '["lL]’MBER BALL NAME [2] SIGNAL NAME [3] MUX['Z']ODE TYPE [5] e | FEe L D e [10]  HYS [11] TE:{L;,EFEZ] JrEeisl | mEE [14]
STATE [6] = STATE[7] i8] VALUE [9] TYPE [13]
P9 gpmc_all gpmc_all 0 (o] PD PD 15 1.8/3.3 vddshv10 Yes Dual Voltage PU/PD
vinla_fldo 2 | LVEMOS 0
vout3_fld 3 [¢]
vin2a_fldo 4 |
vinla_fldo
vinlb_del 6 | 0
timer9 7 10
spi4_cs0 8 10 1
gpio2_1 14 10
Driver off 15 |
P4 gpmc_al2 gpmc_al2 0 [¢] PD PD 15 1.8/3.3 vddshv10 Yes Dual Voltage PU/PD
vin2a_clk0 4 | LVEMOS
vinla_clkO
gpmc_a0 5 (o]
vinlb_fld1 6 | 0
timer8 7 10
spi4_csl 8 10 1
dma_evtl 9 | 0
gpio2_2 14 10
Driver off 15 |
R3 gpmc_al3 gpmc_al3 0 [¢] PD PD 15 1.8/3.3 vddshv10 Yes Dual Voltage PU/PD
qspil_rtclk 1 | LVCMOS 0
vin2a_hsyncO 4 |
vinla_hsyncO
timer7 7 10
spi4_cs2 8 10 1
dma_evt2 9 | 0
gpio2_3 14 10
Driver off 15 |
T2 gpmc_al4d gpmc_al4d 0 (o] PD PD 15 1.8/3.3 vddshv10 Yes Dual Voltage PU/PD
gspil_d3 1 10 LVEMOS 0
vin2a_vsyncO 4 |
vinla_vsyncO
timer6 7 10
spi4_cs3 8 10 1
gpio2_4 14 10
Driver off 15 |
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Table 4-2. Ball Characteristics® (continued)

BALL
BALL BALL 110 PULL
BALL '["lL]’MBER BALL NAME [2] SIGNAL NAME [3] MUX['Z']ODE TYPE [5] RESET | RESET REL. Fﬁjf,;gg'é' VOLTAGE |POWER[10] HYS [11] TE:{L;,EFEZ] UP/DOWN | DSIS [14]
STATE [6] = STATE[7] i8] VALUE [9] TYPE [13]
u2 gpmc_al5 gpmc_al5 0 [¢] PD PD 15 1.8/3.3 vddshv10 Yes Dual Voltage PU/PD
LVCM
qspil_d2 1 10 CMos 0
vin2a_d8 4 |
vinla_d8
timer5 7 10
gpio2_5 14 10
Driver off 15 |
U1 gpmc_alé gpmc_alé 0 o PD PD 15 1.8/3.3 vddshv10 Yes Dual Voltage PU/PD
. LVCMOS
qspil_do 1 10 0
vin2a_d9 4 |
vinla_d9
gpio2_6 14 10
Driver off 15 |
P3 gpmc_al7 gpmc_al7 0 (o] PD PD 15 1.8/3.3 vddshv10 Yes Dual Voltage PU/PD
LVCMOS
qspil_d1 1 10 0
vin2a_d10 4 |
vinla_d10
gpio2_7 14 10
Driver off 15 |
R2 gpmc_al8 gpmc_al8 0 o PD PD 15 1.8/3.3 vddshv10 Yes Dual Voltage PU/PD
qspil_sclk 1 10 LVEMOS
vin2a_d11 4 |
vinla_d11
gpio2_8 14 10
Driver off 15 |
K7© gpmc_al9 gpmc_al9 0 (¢] PD PD 15 1.8/3.3 vddshv1l Yes Dual Voltage PU/PD
LVCMOS
mmc2_dat4 1 10 1
gpmc_al3 2 o]
vin2a_d12 4 |
vinla_d12
vin2b_d0 6 |
vinib_do
gpio2_9 14 10
Driver off 15 |
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Table 4-2. Ball Characteristics® (continued)

BALL
BALL BALL e PULL
BALL '["lL]’MBER BALL NAME [2] SIGNAL NAME [3] MU)}'Z']ODE TYPE [5] RESET | RESET REL. Fﬁjf,;gg'é' VOLTAGE |POWER[10] HYS [11] TE:(L;,EFEF;] UP/DOWN | DSIS [14]

STATE[6] = STATE [7] o VALUE [9] TYPE [13]

o] PD PD 15 1.8/3.3 vddshvi1l Yes Dual Voltage PU/PD
LVCMOS

M7© gpmc_a20 gpmc_a20
mmc2_dats
gpmc_al4d

vin2a_d13
vinla_d13

vin2b_d1 6 |
vinlb_d1

gpio2_10 14 10
Driver off 15 |

AN P O
o

J5© gpmc_a2l gpmc_a2l (¢] PD PD 15 1.8/3.3 vddshv1l Yes Dual Voltage PU/PD

LVCM
mmc2_dat6 cmos
gpmc_al5

vin2a_d14
vinla_d14

vin2b_d2 6 |
vinlb_d2

gpio2_11 14 10
Driver off 15 |

AN P O
o

K6®© gpmc_a22 gpmc_a22 (¢] PD PD 15 1.8/3.3 vddshv1l Yes Dual Voltage PU/PD

LVCM
mmc2_dat7 cmos
gpmc_al6

vin2a_d15
vinla_d15

vin2b_d3 6 |
vinlb_d3

gpio2_12 14 10
Driver off 15 |

AN P O
o

J7 gpmc_a23 gpmc_a23 0] PD PD 15 1.8/3.3 vddshv1l Yes Dual Voltage PU/PD

LVCM
mmc2_clk cmos
gpmc_al7

vin2a_fldo
vinla_fldo

vin2b_d4 6 |
vinlb_d4

gpio2_13 14 10
Driver off 15 |

AN P O
o
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Table 4-2. Ball Characteristics® (continued)

BALL
BALL BALL 110 PULL
BALL '["lL]’MBER BALL NAME [2] SIGNAL NAME [3] MUX['Z']ODE TYPE [5] RESET | RESET REL. Fﬁjf,;gg'é' VOLTAGE |POWER[10] HYS [11] TE:{L;,EFEZ] UP/DOWN | DSIS [14]
STATE [6] = STATE[7] i8] VALUE [9] TYPE [13]
40 gpmc_a24 gpmc_a24 0 o] PD PD 15 1.8/3.3 vddshvi1l Yes Dual Voltage PU/PD
LVCMOS
mmc2_dat0 1 10 1
gpmc_al8 2 [}
vin2b_d5 6 |
vinlb_d5
gpio2_14 14 10
Driver off 15 |
6@ gpmc_a25 gpmc_a25 0 [¢] PD PD 15 1.8/3.3 vddshv11l Yes Dual Voltage PU/PD
LVCMOS
mmc2_datl 1 10 1
gpmc_al9 2 [}
vin2b_d6 6 |
vinlb_d6
gpio2_15 14 10
Driver off 15 |
Ha © gpmc_a26 gpmc_a26 0 [¢] PD PD 15 1.8/3.3 vddshv11 Yes Dual Voltage PU/PD
mmc2_dat2 1 10 LVEMOS 1
gpmc_a20 2 (o]
vin2b_d7 6 |
vinlb_d7
gpio2_16 14 10
Driver off 15 |
H5 © gpmc_a27 gpmc_a27 0 [e] PD PD 15 1.8/3.3 vddshv1l Yes Dual Voltage PU/PD
mmc2_dat3 1 10 LVEMOS 1
gpmc_a2l 2 (o]
vin2b_hsyncl 6 |
vinlb_hsyncl
gpio2_17 14 10
Driver off 15 |
M6 gpmc_ado0 gpmc_ad0 0 10 OFF OFF 15 1.8/3.3 vddshv10 Yes Dual Voltage PU/PD 0
R LVCMOS
vinla_do 2 | 0
vout3_do 3 [¢]
gpiol_6 14 10
sysboot0 15 |
M2 gpmc_adl gpmc_adl 0 10 OFF OFF 15 1.8/3.3 vddshv10 Yes Dual Voltage PU/PD 0
LVCM
vinla_d1 2 | CMos 0
vout3_d1 3 [¢]
gpiol_7 14 10
sysbhootl 15 |
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Table 4-2. Ball Characteristics® (continued)

BALL
AL '["lL]’MBER BALL NAME [2] SIGNAL NAME [3] MU)}'Z']ODE TYPE [5] e | FEe L D e [10]  HYS [11] TE:(L;,EFEF;] JrEeisl | mEE [14]
STATE [6] = STATE[7] i8] VALUE [9] TYPE [13]

L5 gpmc_ad2 gpmc_ad2 0 10 OFF OFF 15 1.8/3.3 vddshv10 Yes Dual Voltage PU/PD 0
vinla_d2 2 | LVEMOS 0
vout3_d2 3 [¢]
gpiol_8 14 10
syshoot2 15 |

M1 gpmc_ad3 gpmc_ad3 0 10 OFF OFF 15 1.8/3.3 vddshv10 Yes Dual Voltage PU/PD 0
vinla_d3 2 | LVEMOS 0
vout3_d3 3 (o]
gpiol_9 14 10
sysboot3 15 |

L6 gpmc_ad4 gpmc_ad4 0 10 OFF OFF 15 1.8/3.3 vddshv10 Yes Dual Voltage PU/PD 0
vinla_d4 2 | LVEMOS 0
vout3_d4 3 [¢]
gpiol_10 14 10
sysboot4 15 |

L4 gpmc_ad5 gpmc_ad5 0 10 OFF OFF 15 1.8/3.3 vddshv10 Yes Dual Voltage PU/PD 0
vinla_d5 2 | LVEMOS 0
vout3_d5 3 [¢]
gpiol_11 14 10
syshoot5 15 |

L3 gpmc_ad6 gpmc_ad6 0 10 OFF OFF 15 1.8/3.3 vddshv10 Yes Dual Voltage PU/PD 0
vinla_d6 2 | LVEMOS 0
vout3_d6 3 (o]
gpiol_12 14 10
sysboot6 15 |

L2 gpmc_ad7 gpmc_ad7 0 10 OFF OFF 15 1.8/3.3 vddshv10 Yes Dual Voltage PU/PD 0
vinla_d7 2 | LVEMOS 0
vout3_d7 3 [¢]
gpiol_13 14 10
sysboot7 15 |

L1 gpmc_ad8 gpmc_ad8 0 10 OFF OFF 15 1.8/3.3 vddshv10 Yes Dual Voltage PU/PD 0
vinla_d8 2 | LVEMOS 0
vout3_d8 3 [¢]
gpio7_18 14 10
sysbhoot8 15 |
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Table 4-2. Ball Characteristics® (continued)

BALL
AL '["lL]’MBER BALL NAME [2] SIGNAL NAME [3] MU)}'Z']ODE TYPE [5] e | FEe L D e [10]  HYS [11] TE:(L;,EFEF;] JrEeisl | mEE [14]
STATE [6] = STATE[7] i8] VALUE [9] TYPE [13]

K2 gpmc_ad9 gpmc_ad9 0 10 OFF OFF 15 1.8/3.3 vddshv10 Yes Dual Voltage PU/PD 0
vinla_d9 2 | LVEMOS 0
vout3_d9 3 [¢]
gpio7_19 14 10
sysbhoot9 15 |

J1l gpmc_ad10 gpmc_ad10 0 10 OFF OFF 15 1.8/3.3 vddshv10 Yes Dual Voltage PU/PD 0
vinla_d10 2 | LVEMOS 0
vout3_d10 3 (o]
gpio7_28 14 10
sysboot10 15 |

J2 gpmc_adll gpmc_adll 0 10 OFF OFF 15 1.8/3.3 vddshv10 Yes Dual Voltage PU/PD 0
vinla_d11 2 | LVEMOS 0
vout3_d11 3 [¢]
gpio7_29 14 10
sysbootll 15 |

H1 gpmc_ad12 gpmc_ad12 0 10 OFF OFF 15 1.8/3.3 vddshv10 Yes Dual Voltage PU/PD 0
vinla_d12 2 | LVEMOS 0
vout3_d12 3 [¢]
gpiol_18 14 10
sysbhoot12 15 |

J3 gpmc_ad13 gpmc_ad13 0 10 OFF OFF 15 1.8/3.3 vddshv10 Yes Dual Voltage PU/PD 0
vinla_d13 2 | LVEMOS 0
vout3_d13 3 (o]
gpiol_19 14 10
sysboot13 15 |

H2 gpmc_ad14 gpmc_ad14 0 10 OFF OFF 15 1.8/3.3 vddshv10 Yes Dual Voltage PU/PD 0
vinla_d14 2 | LVEMOS 0
vout3_d14 3 [¢]
gpiol_20 14 10
sysboot14 15 |

H3 gpmc_ad15 gpmc_ad15 0 10 OFF OFF 15 1.8/3.3 vddshv10 Yes Dual Voltage PU/PD 0
vinla_d15 2 | LVEMOS 0
vout3_d15 3 [¢]
gpiol_21 14 10
sysbhoot15 15 |
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Table 4-2. Ball Characteristics® (continued)

BALL
BALL BALL 110 PULL
AL 'E‘lL]’MBER BALL NAME [2] SIGNAL NAME [3] MU)}'X']ODE TYPE[s] = RESET  RESETREL. FESEIREL VOLTAGE POWER[10]  HYS [11] TE:{L;,EFEF;] UP/DOWN = DSIS [14]
STATE [6] = STATE[7] i8] VALUE [9] TYPE [13]
N1 gpmc_advn_ale gpmc_advn_ale 0 [¢] PU PU 15 1.8/3.3 vddshv10 Yes Dual Voltage PU/PD
LVCMOS
gpmc_cs6 1 (o]
clkout2 2 o
gpmc_waitl 3 | 1
vin2a_vsync0 4 |
vinla_vsyncO
gpmc_a2 5 [}
gpmc_a23 6 [¢]
timer3 7 10
i2c3_sda 8 10 1
dma_evt2 9 | 0
gpio2_23 14 10
gpmc_al9
Driver off 15 |
N6 gpmc_ben0 gpmc_ben0 0 [¢] PU PU 15 1.8/3.3 vddshv10 Yes Dual Voltage PU/PD
LVCMOS
gpmc_cs4 1 0]
vin2b_del 6 |
vinlb_del
timer2 7 10
dma_evt3 9 | 0
gpio2_26 14 10
gpmc_a2l
Driver off 15 |
M4 gpmc_benl gpmc_benl 0 [¢] PU PU 15 1.8/3.3 vddshv10 Yes Dual Voltage PU/PD
LVCMOS
gpmc_cs5 1 o]
vin2b_clkl 4 |
vinlb_clkl
gpmc_a3 5 [}
vin2b_fld1 6 |
vinlb_fld1
timerl 7 10
dma_evt4 9 | 0
gpio2_27 14 10
gpmc_a22
Driver off 15 |
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Table 4-2. Ball Characteristics® (continued)

BALL
BALL BALL 110 PULL
AL '["lL]’MBER BALL NAME [2] SIGNAL NAME [3] MU)}'Z']ODE TYPE[s] = RESET  RESETREL. FESEIREL VOLTAGE POWER[10]  HYS [11] TE:(L;,EFEF;] UP/DOWN = DSIS [14]
STATE [6] = STATE[7] i8] VALUE [9] TYPE [13]
P7 gpmc_clk gpmc_clk 0 10 PU PU 15 1.8/3.3 vddshv10 Yes Dual Voltage PU/PD 0
LVCMOS
gpmc_cs7 1 (o]
clkoutl 2 o
gpmc_waitl 3 | 1
vin2a_hsync0 4 |
vinla_hsyncO
vin2a_de0 5 |
vinla_de0
vin2b_clkl 6 |
vinlb_clkl
timer4 7 10
i2c3_scl 8 10 1
dma_evtl 9 | 0
gpio2_22 14 10
gpmc_a20
Driver off 15 |
T1 gpmc_cs0 gpmc_cs0 0 (o] PU PU 15 1.8/3.3 vddshv10 Yes Dual Voltage PU/PD
LVCMOS
gpio2_19 14 10
Driver off 15 |
H6 gpmc_csl gpmc_csl 0 (o] PU PU 15 1.8/3.3 vddshvi1l Yes Dual Voltage PU/PD
mmc2_cmd 1 10 LVEMOS 1
gpmc_a22 2 0]
vin2a_de0 4 |
vinla_deO
vin2b_vsyncl 6 |
vinlb_vsyncl
gpio2_18 14 10
Driver off 15 |
P2 gpmc_cs2 gpmc_cs2 0 (o] PU PU 15 1.8/3.3 vddshv10 Yes Dual Voltage PU/PD
LVCMOS
qspil_csO 1 10 1
gpio2_20 14 10
gpmc_a23
gpmc_al3
Driver off 15 |
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Table 4-2. Ball Characteristics® (continued)

BALL
BALL '["lL]’MBER BALL NAME [2] SIGNAL NAME [3] MU)}'Z']ODE TYPE [5] RBl?sLé_T RESBI'EA'FLII;(EL. Fﬁjf,;gg'é' VOLI/'I?AGE POWER [10]  HYS [11] TE:(L",EF[EIF;] UP'7|L3J<|3\LNN DSIS [14]
STATE [6] = STATE[7] i8] VALUE [9] TYPE [13]

P1 gpmc_cs3 gpmc_cs3 0 [¢] PU PU 15 1.8/3.3 vddshv10 Yes Dual Voltage PU/PD
gspil_csl 1 (o] LVEMOS 1
vinla_clkO 2 | 0
vout3_clk 3 [¢]
gpmc_al 5 (o]
gpio2_21 14 10
gpmc_a24
gpmc_al4
Driver off 15 |

M5 gpmc_oen_ren gpmc_oen_ren 0 [¢] PU PU 15 1.8/3.3 vddshv10 Yes Dual Voltage PU/PD
gpio2_24 14 10 LVEMOS
Driver off 15 |

N2 gpmc_wait0 gpmc_wait0 0 | PU PU 15 1.8/3.3 vddshv10 Yes Dual Voltage PU/PD 1
gpio2_28 14 10 LVEMOS
gpmc_a25
gpmc_al5
Driver off 15 |

M3 gpmc_wen gpmc_wen 0 [¢] PU PU 15 1.8/3.3 vddshv10 Yes Dual Voltage PU/PD
gpio2_25 14 10 LVEMOS
Driver off 15 |

AG16 hdmil_clockx hdmil_clockx 0 [¢] 1.8 vdda_hdmi HDMIPHY Pdy

AH16 hdmil_clocky hdmil_clocky 0 0] 1.8 vdda_hdmi HDMIPHY Pdy

AG17 hdmil_dataOx hdmil_dataOx 0 (o] 1.8 vdda_hdmi HDMIPHY Pdy

AH17 hdmil_dataOy hdmil_dataOy 0 [¢] 1.8 vdda_hdmi HDMIPHY Pdy

AG18 hdmil_datalx hdmil_datalx 0 0] 1.8 vdda_hdmi HDMIPHY Pdy

AH18 hdmil_dataly hdmil_dataly 0 (o] 1.8 vdda_hdmi HDMIPHY Pdy

AG19 hdmil_data2x hdmil_data2x 0 [¢] 1.8 vdda_hdmi HDMIPHY Pdy

AH19 hdmil_data2y hdmil_data2y 0 0] 1.8 vdda_hdmi HDMIPHY Pdy

Cc20 i2c1_scl i2c1_scl 0 10 1.8/3.3 vddshv3 Yes Dual Voltage PU/PD
Driver off 15 | LVEMOS 12¢

c21 i2cl_sda i2cl_sda 0 10 1.8/3.3 vddshv3 Yes Dual Voltage PU/PD
Driver off 15 | LVEMOS 12¢

F17 i2c2_scl i2c2_scl 0 10 15 1.8/3.3 vddshv3 Yes Dual Voltage PU/PD 1
hdmil_ddc_sda 1 10 LVCMOS 12C
Driver off 15 |

C25 i2c2_sda i2c2_sda 0 10 15 1.8/3.3 vddshv3 Yes Dual Voltage PU/PD 1
hdmil_ddc_scl 1 10 LVEMOS 12¢
Driver off 15 |

AH15 lich_clkn lich_clkn 0 10 1.8 vdda_pcie LJCB
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Table 4-2. Ball Characteristics® (continued)

BALL
AL 'E‘lL]’MBER BALL NAME [2] SIGNAL NAME [3] MU)}'X']ODE TYPE [5] e | FEe L D e [10]  HYS [11] TE:{L;,EFEF;] JrEeisl | mEE [14]
STATE [6] = STATE[7] i8] VALUE [9] TYPE [13]

AG15 lich_clkp lich_clkp 0 10 1.8 vdda_pcie LJCB

B14 mcaspl_aclkr mcaspl_aclkr 0 10 PD PD 15 1.8/3.3 vddshv3 Yes Dual Voltage PU/PD 0
mcasp7_axr2 1 10 LVEMOS 0
vout2_do 6 [¢]
vin2a_d0 8 |
vinla_d0
i2c4_sda 10 10 1
gpio5_0 14 10
Driver off 15 |

Ci4 mcaspl_aclkx mcaspl_aclkx 0 10 PD PD 15 1.8/3.3 vddshv3 Yes Dual Voltage PU/PD 0
vinla_fldo 7 | LVEMOS 0
i2c3_sda 10 10 1
gpio7_31 14 10
Driver off 15 |

G12 mcaspl_axrO mcaspl_axrO 0 10 PD PD 15 1.8/3.3 vddshv3 Yes Dual Voltage PU/PD 0
uart6_rxd 3 | LVEMOS 1
vinla_vsyncO 7 | 0
i2c5_sda 10 10 1
gpio5_2 14 10
Driver off 15 |

F12 mcaspl_axrl mcaspl_axrl 0 10 PD PD 15 1.8/3.3 vddshv3 Yes Dual Voltage PU/PD 0
uart6_txd 3 [} LVEMOS
vinla_hsyncO 7 | 0
i2c5_scl 10 10 1
gpio5_3 14 10
Driver off 15 |

G13 mcaspl_axr2 mcaspl_axr2 0 10 PD PD 15 1.8/3.3 vddshv3 Yes Dual Voltage PU/PD 0
mcasp6_axr2 1 10 LVEMOS 0
uarté_ctsn 3 | 1
vout2_d2 6 (o]
vin2a_d2 8 |
vinla_d2
gpio5_4 14 10
Driver off 15 |
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Table 4-2. Ball Characteristics® (continued)

BALL
AL '["lL]’MBER BALL NAME [2] SIGNAL NAME [3] MUX['Z']ODE TYPE [5] e | FEe L D e [10]  HYS [11] TE:{L;,EFEZ] JrEeisl | mEE [14]
STATE [6] = STATE[7] i8] VALUE [9] TYPE [13]
Ji1 mcaspl_axr3 mcaspl_axr3 0 10 PD PD 15 1.8/3.3 vddshv3 Yes Dual Voltage PU/PD 0
mcasp6_axr3 1 10 LVEMOS 0
uarté_rtsn 3 [}
vout2_d3 6 [¢]
vin2a_d3 8 |
vinla_d3
gpio5_5 14 10
Driver off 15 |
E12 mcaspl_axr4 mcaspl_axr4 0 10 PD PD 15 1.8/3.3 vddshv3 Yes Dual Voltage PU/PD 0
mcasp4_axr2 1 10 LVEMOS 0
vout2_d4 6 [¢]
vin2a_d4 8 |
vinla_d4
gpio5_6 14 10
Driver off 15 |
F13 mcaspl_axrb mcaspl_axrb 0 10 PD PD 15 1.8/3.3 vddshv3 Yes Dual Voltage PU/PD 0
mcasp4_axr3 1 10 LVEMOS 0
vout2_d5 6 [¢]
vin2a_d5 8 |
vinla_d5
gpio5_7 14 10
Driver off 15 |
C12 mcaspl_axré mcaspl_axré 0 10 PD PD 15 1.8/3.3 vddshv3 Yes Dual Voltage PU/PD 0
mcasp5_axr2 1 10 LVEMOS 0
vout2_d6 6 [}
vin2a_d6 8 |
vinla_d6
gpio5_8 14 10
Driver off 15 |
D12 mcaspl_axr7 mcaspl_axr7 0 10 PD PD 15 1.8/3.3 vddshv3 Yes Dual Voltage PU/PD 0
mcasp5_axr3 1 10 LVCMOS 0
vout2_d7 6 (o]
vin2a_d7 8 |
vinla_d7
timer4 10 10
gpio5_9 14 10
Driver off 15 |
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Table 4-2. Ball Characteristics® (continued)

BALL
AL '["lL]’MBER BALL NAME [2] SIGNAL NAME [3] MU)}'Z']ODE TYPE [5] e | FEe L D e [10]  HYS [11] TE:(L",EF[EIF;] JrEeisl | mEE [14]
STATE [6] = STATE[7] i8] VALUE [9] TYPE [13]

B12 mcaspl_axr8 mcaspl_axr8 0 10 PD PD 15 1.8/3.3 vddshv3 Yes Dual Voltage PU/PD 0
mcasp6_axr0 1 10 LVEMOS 0
spi3_sclk 3 10 0
vinla_d15 7 | 0
timer5 10 10
gpio5_10 14 10
Driver off 15 |

All mcaspl_axr9 mcaspl_axr9 0 10 PD PD 15 1.8/3.3 vddshv3 Yes Dual Voltage PU/PD 0
mcasp6_axrl 1 10 LVEMOS 0
spi3_d1 3 10 0
vinla_d14 7 | 0
timer6 10 10
gpio5_11 14 10
Driver off 15 |

B13 mcaspl_axr1l0 mcaspl_axr1l0 0 10 PD PD 15 1.8/3.3 vddshv3 Yes Dual Voltage PU/PD 0
mcasp6_aclkx 1 10 LVCMOS 0
mcasp6_aclkr 2 10
spi3_do 3 10 0
vinla_d13 7 | 0
timer7 10 10
gpio5_12 14 10
Driver off 15 |

A12 mcaspl_axrll mcaspl_axrll 0 10 PD PD 15 1.8/3.3 vddshv3 Yes Dual Voltage PU/PD 0
mcasp6_fsx 1 10 LVEMOS 0
mcasp6_fsr 2 10
spi3_cs0 3 10 1
vinla_d12 7 | 0
timer8 10 10
gpio4_17 14 10
Driver off 15 |

El4 mcaspl_axrl2 mcaspl_axrl2 0 10 PD PD 15 1.8/3.3 vddshv3 Yes Dual Voltage PU/PD 0
mcasp7_axr0 1 10 LVEMOS 0
spi3_csl 3 10 1
vinla_d11 7 | 0
timer9 10 10
gpio4_18 14 10
Driver off 15 |
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Table 4-2. Ball Characteristics® (continued)

BALL
AL '["lL]’MBER BALL NAME [2] SIGNAL NAME [3] MU)}'Z']ODE TYPE [5] e | FEe L D e [10]  HYS [11] TE:(L;,EFEF;] JrEeisl | mEE [14]
STATE [6] = STATE[7] i8] VALUE [9] TYPE [13]

A13 mcaspl_axrl3 mcaspl_axrl3 0 10 PD PD 15 1.8/3.3 vddshv3 Yes Dual Voltage PU/PD 0
mcasp7_axrl 1 10 LVEMOS 0
vinla_d10 7 | 0
timer10 10 10
gpio6_4 14 10
Driver off 15 |

G14 mcaspl_axrl4 mcaspl_axrl4 0 10 PD PD 15 1.8/3.3 vddshv3 Yes Dual Voltage PU/PD 0
mcasp7_aclkx 1 10 LVEMOS 0
mcasp7_aclkr 2 10
vinla_d9 7 | 0
timer11 10 10
gpio6_5 14 10
Driver off 15 |

F14 mcaspl_axrl5 mcaspl_axrl5 0 10 PD PD 15 1.8/3.3 vddshv3 Yes Dual Voltage PU/PD 0
mcasp7_fsx 1 10 LVEMOS 0
mcasp7_fsr 2 10
vinla_d8 7 | 0
timer12 10 10
gpio6_6 14 10
Driver off 15 |

J14 mcaspl_fsr mcaspl_fsr 0 10 PD PD 15 1.8/3.3 vddshv3 Yes Dual Voltage PU/PD 0
mcasp7_axr3 1 10 LVEMOS 0
vout2_d1 6 (o]
vin2a_d1 8 |
vinla_d1
i2c4_scl 10 10 1
gpio5_1 14 10
Driver off 15 |

D14 mcaspl_fsx mcaspl_fsx 0 10 PD PD 15 1.8/3.3 vddshv3 Yes Dual Voltage PU/PD 0
vinla_deO 7 | LVEMOS 0
i2c3_scl 10 10 1
gpio7_30 14 10
Driver off 15 |
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Table 4-2. Ball Characteristics® (continued)

BALL
AL 'E‘lL]’MBER BALL NAME [2] SIGNAL NAME [3] MU)}'X']ODE TYPE [5] e | FEe L D e [10]  HYS [11] TE:{L;,EFEF;] JrEeisl | mEE [14]
STATE [6] = STATE[7] i8] VALUE [9] TYPE [13]

E15 mcasp2_aclkr mcasp2_aclkr 0 10 PD PD 15 1.8/3.3 vddshv3 Yes Dual Voltage PU/PD 0
mcasp8_axr2 1 10 LVEMOS 0
vout2_d8 6 [¢]
vin2a_d8 8 |
vinla_d8
Driver off 15 |

A19 mcasp2_aclkx mcasp2_aclkx 0 10 PD PD 15 1.8/3.3 vddshv3 Yes Dual Voltage PU/PD 0
vinla_d7 7 | LVEMOS 0
Driver off 15 |

B15 mcasp2_axr0 mcasp2_axr0 0 10 PD PD 15 1.8/3.3 vddshv3 Yes Dual Voltage PU/PD 0
vout2_d10 6 [e) LVCMOS
vin2a_d10 8 |
vinla_d10
Driver off 15 |

A15 mcasp2_axrl mcasp2_axrl 0 10 PD PD 15 1.8/3.3 vddshv3 Yes Dual Voltage PU/PD 0
vout2_d11 6 [e) LVCMOS
vin2a_d11 8 |
vinla_d11
Driver off 15 |

Ci15 mcasp2_axr2 mcasp2_axr2 0 10 PD PD 15 1.8/3.3 vddshv3 Yes Dual Voltage PU/PD 0
mcasp3_axr2 1 10 LVEMOS 0
vinla_d5 7 | 0
gpio6_8 14 10
Driver off 15 |

A16 mcasp2_axr3 mcasp2_axr3 0 10 PD PD 15 1.8/3.3 vddshv3 Yes Dual Voltage PU/PD 0
mcasp3_axr3 1 10 LVEMOS 0
vinla_d4 7 | 0
gpio6_9 14 10
Driver off 15 |

D15 mcasp2_axr4 mcasp2_axr4 0 10 PD PD 15 1.8/3.3 vddshv3 Yes Dual Voltage PU/PD 0
mcasp8_axr0 1 10 LVEMOS 0
vout2_d12 6 [¢]
vin2a_d12 8 |
vinla_d12
gpiol_4 14 10
Driver off 15 |

36 Terminal Configuration and Functions Copyright © 2016-2019, Texas Instruments Incorporated

Submit Documentation Feedback
Product Folder Links: TDA2EG


http://www.ti.com/feedbackform/techdocfeedback?litnum=SPRS958H&partnum=TDA2EG
http://www.ti.com/product/tda2eg?qgpn=tda2eg
http://www.ti.com/product/tda2eg?qgpn=tda2eg
http://www.ti.com

13 TEXAS

INSTRUMENTS

www.ti.com

TDAZ2EG

SPRS958H —MARCH 2016—REVISED NOVEMBER 2019

Table 4-2. Ball Characteristics® (continued)

BALL
AL '["lL]’MBER BALL NAME [2] SIGNAL NAME [3] MUX['Z']ODE TYPE [5] e | FEe L D e [10]  HYS [11] TE:{L;,EFEZ] JrEeisl | mEE [14]
STATE [6] = STATE[7] i8] VALUE [9] TYPE [13]
B16 mcasp2_axrb mcasp2_axrb 0 10 PD PD 15 1.8/3.3 vddshv3 Yes Dual Voltage PU/PD 0
mcasp8_axrl 1 10 LVEMOS 0
vout2_d13 6 [¢]
vin2a_d13 8 |
vinla_d13
gpio6_7 14 10
Driver off 15 |
B17 mcasp2_axré mcasp2_axré 0 10 PD PD 15 1.8/3.3 vddshv3 Yes Dual Voltage PU/PD 0
mcasp8_aclkx 1 10 LVEMOS 0
mcasp8_aclkr 2 10
vout2_d14 6 [¢]
vin2a_d14 8 |
vinla_d14
gpio2_29 14 10
Driver off 15 |
A17 mcasp2_axr7 mcasp2_axr7 0 10 PD PD 15 1.8/3.3 vddshv3 Yes Dual Voltage PU/PD 0
mcasp8_fsx 1 10 LVEMOS 0
mcasp8_fsr 2 10
vout2_d15 6 [¢]
vin2a_d15 8 |
vinla_d15
gpiol 5 14 10
Driver off 15 |
A20 mcasp2_fsr mcasp2_fsr 0 10 PD PD 15 1.8/3.3 vddshv3 Yes Dual Voltage PU/PD 0
mcasp8_axr3 1 10 LVEMOS 0
vout2_d9 6 0]
vin2a_d9 8 |
vinla_d9
Driver off 15 |
Al18 mcasp2_fsx mcasp2_fsx 0 10 PD PD 15 1.8/3.3 vddshv3 Yes Dual Voltage PU/PD 0
vinla_d6 7 | LVEMOS 0
Driver off 15 |
B18 mcasp3_aclkx mcasp3_aclkx 0 10 PD PD 15 1.8/3.3 vddshv3 Yes Dual Voltage PU/PD 0
mcasp3_aclkr 1 10 LVCMOS
mcasp2_axrl2 2 10 0
uart7_rxd 3 | 1
vinla_d3 7 | 0
gpio5_13 14 10
Driver off 15 |
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Table 4-2. Ball Characteristics® (continued)

BALL
AL '["lL]’MBER BALL NAME [2] SIGNAL NAME [3] MU)}'Z']ODE TYPE [5] e | FEe L D e [10]  HYS [11] TE:(L;,EFEF;] JrEeisl | mEE [14]
STATE [6] = STATE[7] i8] VALUE [9] TYPE [13]

B19 mcasp3_axr0 mcasp3_axr0 0 10 PD PD 15 1.8/3.3 vddshv3 Yes Dual Voltage PU/PD 0
mcasp2_axrl4 2 10 LVEMOS 0
uart7_ctsn 3 | 1
uart5_rxd 4 | 1
vinla_d1 7 | 0
Driver off 15 |

c17 mcasp3_axrl mcasp3_axrl 0 10 PD PD 15 1.8/3.3 vddshv3 Yes Dual Voltage PU/PD 0
mcasp2_axrl5 2 10 LVEMOS 0
uart7_rtsn 3 ]
uart5_txd 4 o]
vinla_d0 7 | 0
vinla_fldO 9 | 0
Driver off 15 |

F15 mcasp3_fsx mcasp3_fsx 0 10 PD PD 15 1.8/3.3 vddshv3 Yes Dual Voltage PU/PD 0
mcasp3_fsr 1 10 LVEMOS
mcasp2_axrl3 2 10 0
uart7_txd 3 (o]
vinla_d2 7 | 0
gpio5_14 14 10
Driver off 15 |

C18 mcasp4_aclkx mcasp4_aclkx 0 10 PD PD 15 1.8/3.3 vddshv3 Yes Dual Voltage PU/PD 0
mcasp4_aclkr 1 10 LVCMOS
spi3_sclk 2 10 0
uart8_rxd 3 | 1
i2c4_sda 4 10 1
vout2_d16 6 (o]
vin2a_d16 8 |
vinla_d16
vinla_d15 9 | 0
Driver off 15 |
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Table 4-2. Ball Characteristics® (continued)

BALL
AL 'E‘lL]’MBER BALL NAME [2] SIGNAL NAME [3] MU)}'X']ODE TYPE [5] e | FEe L D e [10]  HYS [11] TE:{L;,EFEF;] JrEeisl | mEE [14]
STATE [6] = STATE[7] i8] VALUE [9] TYPE [13]
G16 mcasp4_axr0 mcasp4_axr0 0 10 PD PD 15 1.8/3.3 vddshv3 Yes Dual Voltage PU/PD 0
spi3_do 2 10 LVEMOS 0
uart8_ctsn 3 | 1
uartd_rxd 4 | 1
vout2_d18 6 (o]
vin2a_d18 8 |
vinla_d18
vinla_d13 9 | 0
i2c6_scl 14 10
Driver off 15 |
D17 mcasp4_axrl mcasp4_axrl 0 10 PD PD 15 1.8/3.3 vddshv3 Yes Dual Voltage PU/PD 0
spi3_cs0 2 10 LVEMOS 1
uart8_rtsn 3 [}
uart4_txd 4 (o]
vout2_d19 6 (o]
vin2a_d19 8 |
vinla_d19
vinla_d12 9 | 0
i2c6_sda 14 10
Driver off 15 |
A21 mcasp4_fsx mcasp4._fsx 0 10 PD PD 15 1.8/3.3 vddshv3 Yes Dual Voltage PU/PD 0
mcasp4._fsr 1 10 LVCMOS
spi3_d1 2 10 0
uart8_txd 3 [¢]
i2c4_scl 4 10 1
vout2_d17 6 (o]
vin2a_d17 8 |
vinla_d17
vinla_d14 9 | 0
Driver off 15 |
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Table 4-2. Ball Characteristics® (continued)

BALL NUMBER
(1]

BALL NAME [2]

SIGNAL NAME [3]

MUXMODE

(41

BALL
RESET
STATE [6]

BALL
RESET REL.
STATE [7]

TYPE [5]

BALL

RESET REL.

MUXMODE
(8]

110
VOLTAGE
VALUE [9]

POWER [10]

HYS [11]

PULL
UP/DOWN
TYPE [13]

BUFFER

TYPE [12] Dt [k

AA3

AB3

AB9

mcasp5_aclkx

mcasp5_axr0

mcasp5_axrl

mcasp5_fsx

mcasp5_aclkx
mcasp5_aclkr

spi4_sclk

10 PD PD

uart9_rxd
i2c5_sda
vout2_d20

vin2a_d20
vinla_d20

vinla_d11
Driver off
mcasp5_axr0
spi4_do
uart9_ctsn
uart3_rxd
vout2_d22

vin2a_d22
vinla_d22

vinla_d9

©o o o A~ W N B O

o o A W N O

©

10 PD PD

Driver off
mcasp5_axrl

spi4_cs0

10 PD PD

uart9_rtsn
uart3_txd
vout2_d23

vin2a_d23
vinla_d23

vinla_d8
Driver off
mcasp5_fsx
mcasp5_fsr
spi4_d1
uart9_txd
i2c5_scl
vout2_d21

vin2a_d21
vinla_d21

o o A~ W N O

©o

o o A~ W N B O

10 PD PD

vinla_d10

Driver off

15

15

15

15

15

1.8/3.3

1.8/3.3

1.8/3.3

1.8/3.3

vddshv7

vddshv7

vddshv7

vddshv7

Yes

Yes

Yes

Yes

Dual Voltage PU/PD 0
LVCMOS

Dual Voltage PU/PD
LVCMOS

B O O

Dual Voltage PU/PD 0
LVCMOS

Dual Voltage PU/PD 0
LVCMOS
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Table 4-2. Ball Characteristics® (continued)

BALL
AL '["lL]’MBER BALL NAME [2] SIGNAL NAME [3] MU)}'Z']ODE TYPE [5] e | FEe L D e [10]  HYS [11] TE:(L;,EFEF;] JrEeisl | mEE [14]
STATE [6] = STATE[7] i8] VALUE [9] TYPE [13]

u4 mdio_d mdio_d 0 10 PU PU 15 1.8/3.3 vddshv9 Yes Dual Voltage PU/PD 1
uart3_ctsn 1 | LVEMOS 1
mii0_txer 3 [¢] 0
vin2a_d0 4 | 0
vinlb_do 5 | 0
gpio5_16 14 10
Driver off 15 |

\%A mdio_mclk mdio_mclk 0 (o] PU PU 15 1.8/3.3 vddshv9 Yes Dual Voltage PU/PD 1
uart3_rtsn 1 ] LVEMOS
mii0_col 3 | 0
vin2a_clk0 4 |
vinlb_clkl 5 | 0
gpio5_15 14 10
Driver off 15 |

W6 mmcl_clk mmcl_clk 0 10 PU PU 15 1.8/3.3 vddshv8 Yes SDIO2KV183 Pux/PDy 1
gpio6_21 14 10 8
Driver off 15 |

Y6 mmcl_cmd mmcl_cmd 0 10 PU PU 15 1.8/3.3 vddshv8 Yes SDIO2KV183 Pux/PDy 1
gpio6_22 14 10 8
Driver off 15 |

AA6 mmcl_dat0 mmcl_dat0 0 10 PU PU 15 1.8/3.3 vddshv8 Yes SDIO2KV183 Pux/PDy 1
gpio6_23 14 10 8
Driver off 15 |

Y4 mmcl_datl mmcl_datl 0 10 PU PU 15 1.8/3.3 vddshv8 Yes SDIO2KV183 Pux/PDy 1
gpio6_24 14 10 8
Driver off 15 |

AA5 mmcl_dat2 mmcl_dat2 0 10 PU PU 15 1.8/3.3 vddshv8 Yes SDIO2KV183 Pux/PDy 1
gpio6_25 14 10 8
Driver off 15 |

Y3 mmcl_dat3 mmcl_dat3 0 10 PU PU 15 1.8/3.3 vddshv8 Yes SDIO2KV183 Pux/PDy 1
gpio6_26 14 10 8
Driver off 15 |

w7 mmc1_sdcd mmc1_sdcd 0 | PU PU 15 1.8/3.3 vddshv8 Yes Dual Voltage PU/PD 1
uart6_rxd 3 | LVCMOS 1
i2c4_sda 4 10 1
gpio6_27 14 10
Driver off 15 |
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Table 4-2. Ball Characteristics® (continued)

BALL
AL '["lL]’MBER BALL NAME [2] SIGNAL NAME [3] MU)}'Z']ODE TYPE [5] e | FEe L D e [10]  HYS [11] TE:(L;,EFEF;] JrEeisl | mEE [14]
STATE [6] = STATE[7] i8] VALUE [9] TYPE [13]

Y9 mmcl_sdwp mmcl_sdwp 0 | PD PD 15 1.8/3.3 vddshv8g Yes Dual Voltage PU/PD 0
uarté_txd 3 o LVEMOS
i2c4_scl 4 10 1
gpio6_28 14 10
Driver off 15 |

AD4 mmc3_clk mmc3_clk 0 10 PU PU 15 1.8/3.3 vddshv7 Yes Dual Voltage PU/PD 1
usbh3_ulpi_d5 3 10 LVCMOS 0
vin2b_d7 4 | 0
vinla_d7 9 | 0
ehrpwm?2_tripzone_input 10 10 0
gpio6_29 14 10
Driver off 15 |

AC4 mmc3_cmd mmc3_cmd 0 10 PU PU 15 1.8/3.3 vddshv7 Yes Dual Voltage PU/PD 1
spi3_sclk 1 10 LVEMOS 0
usbh3_ulpi_d4 3 10 0
vin2b_d6 4 | 0
vinla_dé 9 | 0
eCAP2_in_PWM2_out 10 10 0
gpio6_30 14 10
Driver off 15 |

AC7 mmc3_dat0 mmc3_dat0 0 10 PU PU 15 1.8/3.3 vddshv7 Yes Dual Voltage PU/PD 1
spi3_d1 1 10 LVEMOS 0
uart5_rxd 2 | 1
usbh3_ulpi_d3 3 10 0
vin2b_d5 4 | 0
vinla_d5 9 | 0
eQEP3A _in 10 | 0
gpio6_31 14 10
Driver off 15 |

AC6 mmc3_datl mmc3_datl 0 10 PU PU 15 1.8/3.3 vddshv7 Yes Dual Voltage PU/PD 1
spi3_do 1 10 LVEMOS 0
uart5_txd 2 (o]
ush3_ulpi_d2 3 10 0
vin2b_d4 4 | 0
vinla_d4 9 | 0
eQEP3B_in 10 | 0
gpio7_0 14 10
Driver off 15 |
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Table 4-2. Ball Characteristics® (continued)

BALL
BALL '["lL]’MBER BALL NAME [2] SIGNAL NAME [3] MU)}'Z']ODE TYPE [5] RBl?sLé_T RESBI'EA'FLII;(EL. Fﬁjf,;gg'é' VOLI/'I?AGE POWER [10]  HYS [11] TE:(L",EF[EIF;] UP'7|L3J<|3\LNN DSIS [14]
STATE [6] = STATE[7] i8] VALUE [9] TYPE [13]

AC9 mmc3_dat2 mmc3_dat2 0 10 PU PU 15 1.8/3.3 vddshv7 Yes Dual Voltage PU/PD 1
spi3_cs0 1 10 LVEMOS 1
uart5_ctsn 2 | 1
usbh3_ulpi_d1 3 10 0
vin2b_d3 4 | 0
vinla_d3 9 | 0
eQEP3_index 10 10 0
gpio7_1 14 10
Driver off 15 |

AC3 mmc3_dat3 mmc3_dat3 0 10 PU PU 15 1.8/3.3 vddshv7 Yes Dual Voltage PU/PD 1
spi3_csl 1 10 LVEMOS 1
uart5_rtsn 2 ]
ush3_ulpi_do 3 10 0
vin2b_d2 4 | 0
vinla_d2 9 | 0
eQEP3_strobe 10 10 0
gpio7_2 14 10
Driver off 15 |

AC8 mmc3_dat4 mmc3_dat4 0 10 PU PU 15 1.8/3.3 vddshv7 Yes Dual Voltage PU/PD 1
spi4_sclk 1 10 LVEMOS 0
uart10_rxd 2 | 1
ush3_ulpi_nxt 3 | 0
vin2b_d1 4 | 0
vinla_d1 9 | 0
ehrpwm3A 10 [¢]
gpiol_22 14 10
Driver off 15 |

AD6 mmc3_dats mmc3_dats 0 10 PU PU 15 1.8/3.3 vddshv7 Yes Dual Voltage PU/PD 1
spi4_d1 1 10 LVEMOS 0
uart10_txd 2 [¢]
ush3_ulpi_dir 3 | 0
vin2b_do 4 | 0
vinla_do 9 | 0
ehrpwm3B 10 [¢]
gpiol_23 14 10
Driver off 15 |

Copyright © 2016-2019, Texas Instruments Incorporated

Submit Documentation Feedback
Product Folder Links: TDA2EG

Terminal Configuration and Functions

43


http://www.ti.com/feedbackform/techdocfeedback?litnum=SPRS958H&partnum=TDA2EG
http://www.ti.com/product/tda2eg?qgpn=tda2eg
http://www.ti.com/product/tda2eg?qgpn=tda2eg
http://www.ti.com

TDA2EG
SPRS958H ~MARCH 2016 -REVISED NOVEMBER 2019

13 TEXAS
INSTRUMENTS

www.ti.com

Table 4-2. Ball Characteristics® (continued)

BALL
R BER BALL NAME [2] SIGNAL NAME [3] MUX['Z']ODE TYPE [5] e | FEe L D e [10]  HYS [11] TE:{L;,EFEZ] JrEeisl | mEE [14]
STATE [6] = STATE[7] i8] VALUE [9] TYPE [13]

AB8 mmc3_dat6 mmc3_dat6 0 10 PU PU 15 1.8/3.3 vddshv7 Yes Dual Voltage PU/PD 1
spi4_do 1 10 LVEMOS 0
uartl0_ctsn 2 | 1
ush3_ulpi_stp 3 (o]
vin2b_del 4 |
vinla_hsyncO 9 | 0
ehrpwma3_tripzone_input 10 10 0
gpiol_24 14 10
Driver off 15 |

AB5 mmc3_dat7 mmc3_dat7 0 10 PU PU 15 1.8/3.3 vddshv7 Yes Dual Voltage PU/PD 1
spi4_cs0 1 10 LVEMOS 1
uartl0_rtsn 2 ]
usbh3_ulpi_clk 3 | 0
vin2b_clkl 4 |
vinla_vsyncO 9 | 0
eCAP3_in_PWM3_out 10 10 0
gpiol_25 14 10
Driver off 15 |

D21 nmin_dsp nmin_dsp 0 | PD PD 1.8/3.3 vddshv3 Yes Dual Voltage PU/PD

LVCMOS

Y11 on_off on_off 0 (o] PU drive 1 (OFF) 1.8/3.3 vddshvs Yes BC1833IHHV PU/PD

AG13 pcie_rxn0 pcie_rxn0 0 | OFF OFF 1.8 vdda_pcie0 SERDES

AH13 pcie_rxp0 pcie_rxp0 0 | OFF OFF 1.8 vdda_pcie0 SERDES

AG14 pcie_txn0 pcie_txn0 0 (o] 1.8 vdda_pcie0 SERDES

AH14 pcie_txp0 pcie_txp0 0 [} 1.8 vdda_pcie0 SERDES

F22 porz porz 0 | 1.8/3.3 vddshv3 Yes IHHV1833 PU/PD

E23 resetn resetn 0 | PU PU 1.8/3.3 vddshv3 Yes Dual Voltage PU/PD

LVCMOS

us rgmii0_rxc rgmii0_rxc 0 | PD PD 15 1.8/3.3 vddshv9 Yes Dual Voltage PU/PD 0
rmiil_txen 2 [¢] LVEMOS
mii0_txclk 3 | 0
vin2a_d5 4 | 0
vinlb_d5 5 | 0
ush3_ulpi_d2 6 10 0
gpio5_26 14 10
Driver off 15 |
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Table 4-2. Ball Characteristics® (continued)

BALL
AL '["lL]’MBER BALL NAME [2] SIGNAL NAME [3] MU)}'Z']ODE TYPE [5] e | FEe L D e [10]  HYS [11] TE:(L;,EFEF;] JrEeisl | mEE [14]
STATE [6] = STATE[7] i8] VALUE [9] TYPE [13]

V5 rgmii0_rxctl rgmii0_rxctl 0 | PD PD 15 1.8/3.3 vddshv9 Yes Dual Voltage PU/PD 0
rmiid_txdl 2 o LVEMOS
mii0_txd3 3 o
vin2a_d6 4 | 0
vinib_d6 5 | 0
usbh3_ulpi_d3 6 10 0
gpio5_27 14 10
Driver off 15 |

w2 rgmii0_rxd0 rgmii0_rxd0 0 | PD PD 15 1.8/3.3 vddshv9 Yes Dual Voltage PU/PD 0
rmii0_txd0 1 0] LVEMOS
mii0_txd0 3 (o]
vin2a_fldo 4 |
vinlb_fld1 5 | 0
usb3_ulpi_d7 6 10 0
gpio5_31 14 10
Driver off 15 |

Y2 rgmii0_rxd1 rgmii0_rxd1 0 | PD PD 15 1.8/3.3 vddshv9 Yes Dual Voltage PU/PD 0
rmii0_txd1 1 [¢] LVEMOS
mii0_txd1 3 0]
vin2a_d9 4 | 0
usbh3_ulpi_d6 6 10 0
gpio5_30 14 10
Driver off 15 |

V3 rgmiio_rxd2 rgmiio_rxd2 0 | PD PD 15 1.8/3.3 vddshv9 Yes Dual Voltage PU/PD 0
rmii0_txen 1 0] LVEMOS
mii0_txen 3 (o]
vin2a_d8 4 | 0
usbh3_ulpi_d5 6 10 0
gpio5_29 14 10
Driver off 15 |

V4 rgmii0_rxd3 rgmii0_rxd3 0 | PD PD 15 1.8/3.3 vddshv9 Yes Dual Voltage PU/PD 0
rmii1_txdo 2 o LVEMOS
mii0_txd2 3 o
vin2a_d7 4 | 0
vinib_d7 5 | 0
usbh3_ulpi_d4 6 10 0
gpio5_28 14 10
Driver off 15 |
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Table 4-2. Ball Characteristics® (continued)

BALL NUMBER
(1]

BALL NAME [2]

SIGNAL NAME [3]

MUXMODE

(41

BALL
RESET
STATE [6]

BALL
RESET REL.
STATE [7]

TYPE [5]

RESET REL.
MUXMODE

BALL

(8]

110
VOLTAGE
VALUE [9]

POWER [10]

HYS [11]

PULL
UP/DOWN
TYPE [13]

BUFFER

TYPE [12] Dt [k

w9

V9

ué

rgmiio_txc

rgmiio_txctl

rgmii0_txd0

rgmii0_txc
uart3_ctsn

rmiil_rxdl

[¢] PD PD

mii0_rxd3
vin2a_d3
vinlb_d3

usbh3_ulpi_clk
spi3_do
spi4_cs2

0 N oo b~ WN R O

gpio5_20
Driver off

rgmiio_txctl

[
(DRSNS

PD PD

uart3_rtsn
rmiil_rxd0
mii0_rxd2

vin2a_d4
vinlb_d4
usbh3_ulpi_stp

spi3_cs0
spi4_cs3
gpio5_21

o N o o AW N R O

Driver off
rgmii0_txd0

rmii0_rxd0

[e] PD PD

mii0_rxdO
vin2a_d10
usbh3_ulpi_d1

spi4_cs0
uart4_rtsn

gpio5_25

Driver off

15

15

15

1.8/3.3

1.8/3.3

1.8/3.3

vddshv9

vddshv9

vddshv9

Yes

Yes

Yes

Dual Voltage PU/PD
LVCMOS

P O O O O O O

Dual Voltage PU/PD
LVCMOS

o o o o

Dual Voltage PU/PD
LVCMOS

O O O O

46 Terminal Configuration and Functions

Submit Documentation Feedback
Product Folder Links: TDA2EG

Copyright © 2016-2019, Texas Instruments Incorporated


http://www.ti.com/feedbackform/techdocfeedback?litnum=SPRS958H&partnum=TDA2EG
http://www.ti.com/product/tda2eg?qgpn=tda2eg
http://www.ti.com/product/tda2eg?qgpn=tda2eg
http://www.ti.com

13 TEXAS
INSTRUMENTS

www.ti.com

TDAZ2EG

SPRS958H —MARCH 2016—REVISED NOVEMBER 2019

Table 4-2. Ball Characteristics® (continued)

BALL
AL '["lL]’MBER BALL NAME [2] SIGNAL NAME [3] MU)}'Z']ODE TYPE [5] e | FEe L D e [10]  HYS [11] TE:(L;,EFEF;] JrEeisl | mEE [14]
STATE [6] = STATE[7] i8] VALUE [9] TYPE [13]

V6 rgmii0_txd1 rgmii0_txd1 0 [¢] PD PD 15 1.8/3.3 vddshv9 Yes Dual Voltage PU/PD
rmii0_rxd1 1 | LVEMOS 0
mii0_rxd1 3 | 0
vin2a_vsyncO 4 |
vinlb_vsyncl 5 | 0
ush3_ulpi_do 6 10 0
spi4_do 7 10 0
uart4_ctsn 8 10 1
gpio5_24 14 10
Driver off 15 |

u7 rgmii0_txd2 rgmii0_txd2 0 (o] PD PD 15 1.8/3.3 vddshv9 Yes Dual Voltage PU/PD
rmii0_rxer 1 | LVEMOS 0
mii0_rxer 3 | 0
vin2a_hsyncO 4 |
vinlb_hsyncl 5 | 0
ush3_ulpi_nxt 6 | 0
spi4_d1 7 10 0
uartd_txd 8 [¢]
gpio5_23 14 10
Driver off 15 |

V7 rgmiio_txd3 rgmii0_txd3 0 [¢] PD PD 15 1.8/3.3 vddshv9 Yes Dual Voltage PU/PD
rmii0_crs 1 | LVEMOS 0
mii0_crs 3 | 0
vin2a_de0 4 |
vinlb_del 5 | 0
usb3_ulpi_dir 6 | 0
spi4_sclk 7 10 0
uartd_rxd 8 | 1
gpio5_22 14 10
Driver off 15 |

U3 RMII_MHZ_50_CLK RMII_MHZ_50_CLK 0 10 PD PD 15 1.8/3.3 vddshv9 Yes Dual Voltage PU/PD 0
vin2a_d11 4 | LVEMOS 0
gpio5_17 14 10
Driver off 15 |

F23 rstoutn rstoutn 0 (o] PD PD 1.8/3.3 vddshv3 Yes Dual Voltage PU/PD

LVCMOS

E18 rtck rtck 0 [} PU OFF 0 1.8/3.3 vddshv3 Yes Dual Voltage PU/PD
gpio8_29 14 10 LVCMOS
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Table 4-2. Ball Characteristics® (continued)

BALL
AL '["lL]’MBER BALL NAME [2] SIGNAL NAME [3] MU)}'Z']ODE TYPE [5] e | FEe L D e [10]  HYS [11] TE:(L;,EFEF;] JrEeisl | mEE [14]
STATE [6] = STATE[7] i8] VALUE [9] TYPE [13]
AF14 rtc_iso rtc_iso 0 | 1.8/3.3 vddshvs Yes IHHV1833 PU/PD
AE14 rtc_osc_xi_clkin32 rtc_osc_xi_clkin32 0 | 1.8 vdda_rtc No LVCMOS
osC
AD14 rtc_osc_xo rtc_osc_xo 0 [} 1.8 vdda_rtc No LVCMOS
OosC

AB17 rtc_porz rtc_porz 0 | 1.8/3.3 vddshvs Yes IHHV1833 PU/PD

AH9 satal_rxnO satal_rxnO 0 | OFF OFF 1.8 vdda_sata SATAPHY

AG9 satal_rxp0 satal_rxp0 0 | OFF OFF 1.8 vdda_sata SATAPHY

AG10 satal_txn0 satal_txn0 0 (¢] 1.8 vdda_sata SATAPHY

AH10 satal_txpO satal_txpO 0 0] 1.8 vdda_sata SATAPHY

A24 spil_csO spil_csO 0 10 PU PU 15 1.8/3.3 vddshv3 Yes Dual Voltage PU/PD 1
gpio7_10 14 10 LVCMOS
Driver off 15 |

A22 spil_csl spil_csl 0 10 PU PU 15 1.8/3.3 vddshv3 Yes Dual Voltage PU/PD 1
satal_led 2 [¢] LVEMOS
spi2_csl 3 10 1
gpio7_11 14 10
Driver off 15 |

B21 spil_cs2 spil_cs2 0 10 PU PU 15 1.8/3.3 vddshv3 Yes Dual Voltage PU/PD 1
uart4_rxd 1 | LVEMOS 1
mmc3_sdcd 2 | 1
spi2_cs2 3 10 1
dcan2_tx 4 10 1
mdio_mclk 5 [¢] 1
hdmil_hpd 6 10
gpio7_12 14 10
Driver off 15 |

B20 spil_cs3 spil_cs3 0 10 PU PU 15 1.8/3.3 vddshv3 Yes Dual Voltage PU/PD 1
uart4_txd 1 o LVEMOS
mmc3_sdwp 2 | 0
spi2_cs3 3 10 1
dcan2_rx 4 10 1
mdio_d 5 10 1
hdmil_cec 6 10
gpio7_13 14 10
Driver off 15 |
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Table 4-2. Ball Characteristics® (continued)

BALL
AL '["lL]’MBER BALL NAME [2] SIGNAL NAME [3] MU)}'Z']ODE TYPE [5] e | FEe L D e [10]  HYS [11] TE:(L;,EFEF;] JrEeisl | mEE [14]
STATE [6] = STATE[7] i8] VALUE [9] TYPE [13]

B25 spil_do spil_do 0 10 PD PD 15 1.8/3.3 vddshv3 Yes Dual Voltage PU/PD 0
gpio7_9 14 10 LVEMOS
Driver off 15 |

F16 spil_d1 spil_dl 0 10 PD PD 15 1.8/3.3 vddshv3 Yes Dual Voltage PU/PD 0
gpio7_8 14 10 LVEMOS
Driver off 15 |

A25 spil_sclk spil_sclk 0 10 PD PD 15 1.8/3.3 vddshv3 Yes Dual Voltage PU/PD 0
gpio7_7 14 10 LVEMOS
Driver off 15 |

B24 spi2_cs0 spi2_cs0 0 10 PU PU 15 1.8/3.3 vddshv3 Yes Dual Voltage PU/PD 1
uart3_rtsn 1 (o] LVEMOS
uart5_txd 2 [¢]
gpio7_17 14 10
Driver off 15 |

G17 spi2_do spi2_do0 0 10 PD PD 15 1.8/3.3 vddshv3 Yes Dual Voltage PU/PD 0
uart3_ctsn 1 | LVCMOS 1
uart5_rxd 2 | 1
gpio7_16 14 10
Driver off 15 |

B22 spi2_d1 spi2_d1 0 10 PD PD 15 1.8/3.3 vddshv3 Yes Dual Voltage PU/PD 0
uart3_txd 1 [¢] LVEMOS
gpio7_15 14 10
Driver off 15 |

A26 spi2_sclk spi2_sclk 0 10 PD PD 15 1.8/3.3 vddshv3 Yes Dual Voltage PU/PD 0
uart3_rxd 1 | LVCMOS 1
gpio7_14 14 10
Driver off 15 |

E20 telk telk 0 | PU PU 1.8/3.3 vddshv3 Yes 1Q1833 PU/PD

D23 tdi tdi 0 | PU PU 1.8/3.3 vddshv3 Yes Dual Voltage PU/PD
gpio8_27 14 | LVCMOS

F19 tdo tdo 0 [¢] PU PU 0 1.8/3.3 vddshv3 Yes Dual Voltage PU/PD
gpio8_28 14 10 LVEMOS

F18 tms tms 0 | PU PU 0 1.8/3.3 vddshv3 Yes Dual Voltage PU/PD

LVCMOS
D20 trstn trstn 0 | PD PD 1.8/3.3 vddshv3 Yes Dual Voltage PU/PD
LVCMOS
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Table 4-2. Ball Characteristics® (continued)

BALL
AL '["lL]’MBER BALL NAME [2] SIGNAL NAME [3] MU)}'Z']ODE TYPE [5] e | FEe L D e [10]  HYS [11] TE:(L;,EFEF;] JrEeisl | mEE [14]
STATE [6] = STATE[7] i8] VALUE [9] TYPE [13]

E25 uartl_ctsn uartl_ctsn 0 | PU PU 15 1.8/3.3 vddshv4 Yes Dual Voltage PU/PD 1
uart9_rxd 2 | LVEMOS 1
mmc4_clk 3 10 1
gpio7_24 14 10
Driver off 15 |

c27 uartl_rtsn uartl_rtsn 0 [¢] PU PU 15 1.8/3.3 vddshv4 Yes Dual Voltage PU/PD
uart9_txd 2 o] LVCMOS
mmc4_cmd 3 10 1
gpio7_25 14 10
Driver off 15 |

B27 uartl_rxd uartl_rxd 0 | PU PU 15 1.8/3.3 vddshv4 Yes Dual Voltage PU/PD 1
mmc4_sdcd 3 | LVEMOS 1
gpio7_22 14 10
Driver off 15 |

C26 uartl_txd uartl_txd 0 [¢] PU PU 15 1.8/3.3 vddshv4 Yes Dual Voltage PU/PD
mmc4_sdwp 3 | LVCMOS 0
gpio7_23 14 10
Driver off 15 |

D27 uart2_ctsn uart2_ctsn 0 | PU PU 15 1.8/3.3 vddshv4 Yes Dual Voltage PU/PD 1
uart3_rxd 2 | LVEMOS 1
mmc4_dat2 3 10 1
uart10_rxd 4 | 1
uartl_dtrn 5 (o]
gpiol_16 14 10
Driver off 15 |

Cc28 uart2_rtsn uart2_rtsn 0 (o] PU PU 15 1.8/3.3 vddshv4 Yes Dual Voltage PU/PD
uart3_txd 1 [¢] LVEMOS
uart3_irtx 2 0]
mmc4_dat3 3 10 1
uart10_txd 4 [¢]
uartl_rin 5 | 1
gpiol_17 14 10
Driver off 15 |
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Table 4-2. Ball Characteristics® (continued)

BALL NUMBER
(1]

BALL NAME [2]

SIGNAL NAME [3]

MUXMODE

(41

TYPE [5]

BALL
RESET
STATE [6]

BALL
RESET REL.
STATE [7]

RESET REL.
MUXMODE

BALL

(8]

110
VOLTAGE
VALUE [9]

POWER [10]

HYS [11]

PULL
UP/DOWN
TYPE [13]

BUFFER
TYPE [12]

DSIS [14]

D28

D26

uart2_rxd

uart2_txd

uart3_ctsn
uart3_rctx

mmc4_dat0

uart2_rxd
uartl_dcdn

gpio7_26

Driver off
uart2_txd

uart3_rtsn

uart3_sd
mmc4_datl

uart2_txd

uartl_dsrn
gpio7_27

Driver off

PU

PU

PU

PU

15

15

1.8/3.3

1.8/3.3

vddshv4

vddshv4

Yes

Yes

Dual Voltage PU/PD
LVCMOS

Dual Voltage PU/PD
LVCMOS

V2

Y1

AC12

AD12

uart3_rxd

uart3_txd

usbl_dm

usbl_dp

uart3_rxd
rmiil_crs

mii0_rxdv

vin2a_d1
vinlb_d1
spi3_sclk

gpio5_18
Driver off

uart3_txd

rmiil_rxer
mii0_rxclk
vin2a_d2

vinlb_d2
spi3_d1
spi4_csl

gpio5_19
Driver off
usbl_dm

usbl_dp

PD

PD

OFF

OFF

PD

PD

OFF

OFF

15

15

1.8/3.3

1.8/3.3

3.3

3.3

vddshv9

vddshv9

vdda33v_ush
1

vdda33v_usb
1

Yes

Yes

Dual Voltage PU/PD
LVCMOS

Dual Voltage PU/PD
LVCMOS

USBPHY

USBPHY

o O O o O

R O O O O O
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Table 4-2. Ball Characteristics® (continued)

BALL
AL 'E‘lL]’MBER BALL NAME [2] SIGNAL NAME [3] MU)}'Z']ODE TYPE [5] e | FEe L D e [10]  HYS [11] TE:(L",EF[EIF;] JrEeisl | mEE [14]
STATE [6] = STATE[7] i8] VALUE [9] TYPE [13]
AB10 usbl_drvvbus usbl_drvvbus 0 [¢] PD PD 15 1.8/3.3 vddshv6 Yes Dual Voltage PU/PD
timer16 7 10 LVEMOS
gpio6_12 14 10
Driver off 15 |
AF11 usb2_dm usb2_dm 0 10 3.3 vdda33v_usb No USBPHY
2
AE11 vusbz_dp vusbz_dp 0 10 33 \Z/dda33v_usb No USBPHY
AC10 usb2_drvvbus usb2_drvvbus 0 [¢] PD PD 15 1.8/3.3 vddshv6 Yes Dual Voltage PU/PD
timer15 7 10 LVEMOS
gpio6_13 14 10
Driver off 15 |
AF12 usb_rxn0 ush_rxn0 0 | OFF OFF 1.8 vdda_usb1 SERDES
pcie_rxnl 1 |
AE12 ush_rxp0 ush_rxp0 0 | OFF OFF 1.8 vdda_usb1 SERDES
pcie_rxpl 1 |
AC11 usb_txn0 usb_txn0 0 (o] 1.8 vdda_usbl SERDES
pcie_txnl 1 [¢]
AD11 usb_txp0 usb_txp0 0 o 1.8 vdda_usb1 SERDES
pcie_txpl 1 (o]
H13, H14, J17, vdd vdd PWR
Ji8, L7, L8, N10,
N13, P11, P12,
P13, R11, R16,
R19, T13, T16,
T19, U13, U16,
U8, U9, V16, V8
K14 vpp vppo PWR
AA12 vdda33v_usbh1 vdda33v_usbhl PWR
Y12 vdda33v_usbh2 vdda33v_usbh2 PWR
P14 vdda_core_gmac vdda_core_gmac PWR
w12 vdda_csi vdda_csi PWR
R17 vdda_ddr vdda_ddr PWR
N11 vdda_debug vdda_debug PWR
N12 vdda_dsp_iva vdda_dsp_iva PWR
R14 vdda_gpu vdda_gpu PWR
Y17 vdda_hdmi vdda_hdmi PWR
N16 vdda_mpu_abe vdda_mpu_abe PWR
AD16, AE16 vdda_osc vdda_osc PWR
AA17 vdda_pcie vdda_pcie PWR
AAl6 vdda_pcie0 vdda_pcie0 PWR
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Table 4-2. Ball Characteristics® (continued)

BALL
BALL BALL 110 PULL
BALL '["lL]’MBER BALL NAME [2] SIGNAL NAME [3] MU)}'Z']ODE TYPE [5] RESET | RESET REL. Fﬁjf,;gg'é' VOLTAGE |POWER[10] HYS [11] TE:(L;,EFEF;] UP/DOWN | DSIS [14]
STATE [6] = STATE[7] i8] VALUE [9] TYPE [13]
M14 vdda_per vdda_per PWR
P15 vdda_pll_spare vdda_pll_spare PWR
AB13 vdda_rtc vdda_rtc PWR
V13 vdda_sata vdda_sata PWR
AA13 vdda_usbl vdda_usbl PWR
AB12 vdda_ush2 vdda_usb2 PWR
w14 vdda_usb3 vdda_usb3 PWR
P16 vdda_video vdda_video PWR
G18, H17, M8, vdds18v vdds18v PWR
M9, N8, P8, R8,
T8, V21, V22,
W17, W18
AA18, AA19, N21, vdds18v_ddrl vdds18v_ddrl PWR
P20, P21, W21,
Y21
E3, E5, G4, G5, vddshvl vddshv1 PWR
H8, H9
B6, D10, E10, vddshv2 vddshv2 PWR
H10, H11
B23, D16, D22, vddshv3 vddshv3 PWR
E16, E22, G15,
H15, H16, H18,
H19
C24 vddshv4 vddshv4 PWR
V12 vddshv5 vddshv5 PWR
AD5, AD7, AE7, vddshvé vddshvé PWR
AF5
AB6, AB7 vddshv7 vddshv7 PWR
W8, Y8 vddshv8 vddshv8 PWR
uU10, W4, W5 vddshv9 vddshv9 PWR
N4, N5, P10, R10, vddshv10 vddshv10 PWR
R7, T4, T5
J8, K8 vddshv1l vddshv1l PWR
AA21, AA22, vdds_ddrl vdds_ddrl PWR
AB21, AB22,
AB24, AB25,
AC22, AD26,
AG20, AG28,
AH27, T24, T25,
W16, W27
AA7, Y7 vdds_mlbp vdds_mlbp PWR
K10, K11, L10, vdd_dsp vdd_dsp PWR
L11, M10, M11
U11, U12, V1o, vdd_gpu vdd_gpu PWR
V11, V14, W10,
W11, W13
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Table 4-2. Ball Characteristics® (continued)

BALL
AL '["lL]’MBER BALL NAME [2] SIGNAL NAME [3] MU)}'Z']ODE TYPE [5] e | FEe L D e [10]  HYS [11] TE:(L;,EFEF;] JrEeisl | mEE [14]
STATE [6] = STATE[7] i8] VALUE [9] TYPE [13]

J13, K12, K13, vdd_iva vdd_iva PWR

L12, M12, M13

K17, K18, L15, vdd_mpu vdd_mpu PWR

L16, L17, L18,

L19, M15, M16,

M17, M18, N17,

N18, P17, P18,

R18

AB15 vdd_rtc vdd_rtc PWR

E1l vin2a_clk0 vin2a_clkO 0 | PD PD 15 1.8/3.3 vddshvl Yes Dual Voltage PU/PD
vout2_fld 4 o LVEMOS
emu5 5 [¢]
eQEP1A_in 10 | 0
gpio3_28 14 10
gpmc_a27
gpmc_al7
Driver off 15 |

F2 vin2a_d0 vin2a_do0 0 | PD PD 15 1.8/3.3 vddshvl Yes Dual Voltage PU/PD 0
vout2_d23 4 0] LVEMOS
emul0 5 [e]
uart9_ctsn 7 | 1
spi4_do 8 10 0
ehrpwm1B 10 (o]
gpio4_1 14 10
Driver off 15 |

F3 vin2a_d1 vin2a_d1 0 | PD PD 15 1.8/3.3 vddshvl Yes Dual Voltage PU/PD 0
vout2_d22 4 [¢] LVEMOS
emull 5 0]
uart9_rtsn 7 (o]
spi4_cs0 8 10 1
ehrpwml_tripzone_input 10 10 0
gpio4_2 14 10
Driver off 15 |

D1 vin2a_d2 vin2a_d2 0 | PD PD 15 1.8/3.3 vddshvl Yes Dual Voltage PU/PD 0
vout2_d21 4 o LVEMOS
emul2 5 [¢]
uart10_rxd 8 | 1
eCAP1_in_PWM1_out 10 10 0
gpio4_3 14 10
Driver off 15 |
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Table 4-2. Ball Characteristics® (continued)

BALL
AL '["lL]’MBER BALL NAME [2] SIGNAL NAME [3] MU)}'Z']ODE TYPE [5] e | FEe L D e [10]  HYS [11] TE:(L;,EFEF;] JrEeisl | mEE [14]
STATE [6] = STATE[7] i8] VALUE [9] TYPE [13]
E2 vin2a_d3 vin2a_d3 0 | PD PD 15 1.8/3.3 vddshvl Yes Dual Voltage PU/PD 0
vout2_d20 4 o LVEMOS
emul3 5 [¢]
uart10_txd 8 0]
ehrpwm1_synci 10 | 0
gpio4_4 14 10
Driver off 15 |
D2 vin2a_d4 vin2a_d4 0 | PD PD 15 1.8/3.3 vddshvl Yes Dual Voltage PU/PD 0
vout2_d19 4 [¢] LVEMOS
emuld 5 0]
uartl0_ctsn 8 | 1
ehrpwm1_synco 10 [¢]
gpio4_5 14 10
Driver off 15 |
F4 vin2a_d5 vin2a_d5 0 | PD PD 15 1.8/3.3 vddshvl Yes Dual Voltage PU/PD 0
vout2_d18 4 0] LVEMOS
emul5 5 [e]
uartl0_rtsn 8 [}
eQEP2A_in 10 | 0
gpio4_6 14 10
Driver off 15 |
C1 vin2a_d6é vin2a_d6 0 | PD PD 15 1.8/3.3 vddshvl Yes Dual Voltage PU/PD 0
vout2_d17 4 o LVEMOS
emul6 5 [¢]
miil_rxdl 8 | 0
eQEP2B_in 10 | 0
gpio4_7 14 10
Driver off 15 |
E4 vin2a_d7 vin2a_d7 0 | PD PD 15 1.8/3.3 vddshvl Yes Dual Voltage PU/PD 0
vout2_d16 4 [¢] LVEMOS
emul?7 5 0]
miil_rxd2 8 | 0
eQEP2_index 10 10 0
gpio4_8 14 10
Driver off 15 |
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Table 4-2. Ball Characteristics® (continued)

BALL
AL '["lL]’MBER BALL NAME [2] SIGNAL NAME [3] MU)}'Z']ODE TYPE [5] e | FEe L D e [10]  HYS [11] TE:(L;,EFEF;] JrEeisl | mEE [14]
STATE [6] = STATE[7] i8] VALUE [9] TYPE [13]
F5 vin2a_d8 vin2a_d8 0 | PD PD 15 1.8/3.3 vddshvl Yes Dual Voltage PU/PD 0
vout2_d15 4 (o] LVEMOS
emul8 5 [¢]
miil_rxd3 8 | 0
eQEP2_strobe 10 10 0
gpio4_9 14 10
gpmc_a26
Driver off 15 |
E6 vin2a_d9 vin2a_d9 0 | PD PD 15 1.8/3.3 vddshvl Yes Dual Voltage PU/PD 0
vout2_d14 4 (o) LvVEMOS
emul9 5 [¢]
miil_rxdO 8 | 0
ehrpwm2A 10 [}
gpio4_10 14 10
gpmc_a25
Driver off 15 |
D3 vin2a_d10 vin2a_d10 0 | PD PD 15 1.8/3.3 vddshvl Yes Dual Voltage PU/PD 0
mdio_mclk 3 [¢] LVEMOS 1
vout2_d13 4 0]
ehrpwm2B 10 (o]
gpio4_11 14 10
gpmc_a24
Driver off 15 |
F6 vin2a_d11 vin2a_d11 0 | PD PD 15 1.8/3.3 vddshvl Yes Dual Voltage PU/PD 0
mdio_d 3 10 LVEMOS 1
vout2_d12 4 0]
ehrpwm2_tripzone_input 10 10 0
gpiod_12 14 10
gpmc_a23
Driver off 15 |
D5 vin2a_d12 vin2a_d12 0 | PD PD 15 1.8/3.3 vddshvl Yes Dual Voltage PU/PD 0
rgmiil_txc 3 (o] LVEMOS
vout2_d11 4 [¢]
miil_rxclk 8 | 0
eCAP2_in_PWM2_out 10 10 0
gpio4_13 14 10
Driver off 15 |
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Table 4-2. Ball Characteristics® (continued)

BALL
AL '["lL]’MBER BALL NAME [2] SIGNAL NAME [3] MU)}'Z']ODE TYPE [5] e | FEe L D e [10]  HYS [11] TE:(L",EF[EIF;] JrEeisl | mEE [14]
STATE [6] = STATE[7] i8] VALUE [9] TYPE [13]
c2 vin2a_d13 vin2a_d13 0 | PD PD 15 1.8/3.3 vddshvl Yes Dual Voltage PU/PD 0
rgmiil_txctl 3 (o] LVEMOS
vout2_d10 4 [¢]
miil_rxdv 8 | 0
eQEP3A_in 10 | 0
gpio4_14 14 10
Driver off 15 |
C3 vin2a_d14 vin2a_d14 0 | PD PD 15 1.8/3.3 vddshvl Yes Dual Voltage PU/PD 0
rgmiil_txd3 3 [¢] LVEMOS
vout2_d9 4 [¢]
miil_txclk 8 | 0
eQEP3B_in 10 | 0
gpio4_15 14 10
Driver off 15 |
Cc4 vin2a_d15 vin2a_d15 0 | PD PD 15 1.8/3.3 vddshvl Yes Dual Voltage PU/PD 0
rgmiil_txd2 3 [¢] LVCMOS
vout2_d8 4 (o]
miil_txd0 8 o
eQEP3_index 10 10 0
gpio4_16 14 10
Driver off 15 |
B2 vin2a_d16 vin2a_d16 0 | PD PD 15 1.8/3.3 vddshvl Yes Dual Voltage PU/PD 0
vin2b_d7 2 | LVEMOS 0
rgmiil_txd1l 3 [¢]
vout2_d7 4 0]
miil_txd1 8 o
eQEP3_strobe 10 10 0
gpio4_24 14 10
Driver off 15 |
D6 vin2a_d17 vin2a_d17 0 | PD PD 15 1.8/3.3 vddshvl Yes Dual Voltage PU/PD 0
vin2b_d6 2 | LVEMOS 0
rgmiil_txd0 3 (o]
vout2_d6 4 [¢]
miil_txd2 8 0]
ehrpwm3A 10 (o]
gpio4_25 14 10
Driver off 15 |
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Table 4-2. Ball Characteristics® (continued)

BALL
AL '["lL]’MBER BALL NAME [2] SIGNAL NAME [3] MU)}'Z']ODE TYPE [5] e | FEe L D e [10]  HYS [11] TE:(L;,EFEF;] JrEeisl | mEE [14]
STATE [6] = STATE[7] i8] VALUE [9] TYPE [13]

C5 vin2a_d18 vin2a_d18 0 | PD PD 15 1.8/3.3 vddshvl Yes Dual Voltage PU/PD 0
vin2b_d5 2 | LVEMOS 0
rgmiil_rxc 3 | 0
vout2_d5 4 [¢]
miil_txd3 8 o
ehrpwm3B 10 [¢]
gpio4_26 14 10
Driver off 15 |

A3 vin2a_d19 vin2a_d19 0 | PD PD 15 1.8/3.3 vddshvl Yes Dual Voltage PU/PD 0
vin2b_d4 2 | LVEMOS 0
rgmiil_rxctl 3 | 0
vout2_d4 4 [¢]
miil_txer 8 0] 0
ehrpwm3_tripzone_input 10 10 0
gpio4_27 14 10
Driver off 15 |

B3 vin2a_d20 vin2a_d20 0 | PD PD 15 1.8/3.3 vddshvl Yes Dual Voltage PU/PD 0
vin2b_d3 2 | LVEMOS 0
rgmiil_rxd3 3 | 0
vout2_d3 4 (o]
miil_rxer 8 | 0
eCAP3_in_PWM3_out 10 10 0
gpio4_28 14 10
Driver off 15 |

B4 vin2a_d21 vin2a_d21 0 | PD PD 15 1.8/3.3 vddshvl Yes Dual Voltage PU/PD 0
vin2b_d2 2 | LVEMOS 0
rgmiil_rxd2 3 | 0
vout2_d2 4 0]
miil_col 8 | 0
gpio4_29 14 10
Driver off 15 |

B5 vin2a_d22 vin2a_d22 0 | PD PD 15 1.8/3.3 vddshvl Yes Dual Voltage PU/PD 0
vin2b_d1 2 | LVEMOS 0
rgmiil_rxd1l 3 | 0
vout2_d1 4 (o]
miil_crs 8 | 0
gpio4_30 14 10
Driver off 15 |
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Table 4-2. Ball Characteristics® (continued)

BALL
BALL '["lL]’MBER BALL NAME [2] SIGNAL NAME [3] MU)}'Z']ODE TYPE [5] RBl?sLé_T RESBI:ZATLIIiEL. Fﬁjf,;gg'é' VOLI/'I?AGE POWER [10]  HYS [11] TE:(L;,EFEF;] UPSILDJ(IS\L/\IN DSIS [14]
STATE [6] = STATE[7] i8] VALUE [9] TYPE [13]
A4 vin2a_d23 vin2a_d23 0 | PD PD 15 1.8/3.3 vddshvl Yes Dual Voltage PU/PD 0
vin2b_d0 2 | LVEMOS 0
rgmiil_rxd0 3 | 0
vout2_do 4 0]
miil_txen 8 (o]
gpio4_31 14 10
Driver off 15 |
G2 vin2a_de0 vin2a_de0 0 | PD PD 15 1.8/3.3 vddshvl Yes Dual Voltage PU/PD
vin2a_fldO 1 | LVEMOS
vin2b_fld1 2 |
vin2b_del 3 |
vout2_de 4 [¢]
emu6 5 [¢]
eQEP1B_in 10 1 0
gpio3_29 14 10
Driver off 15 |
H7 vin2a_fldo vin2a_fldo 0 | PD PD 15 1.8/3.3 vddshvl Yes Dual Voltage PU/PD
vin2b_clkl 2 | LVEMOS
vout2_clk 4 0]
emu? 5 [e]
eQEP1_index 10 10 0
gpio3_30 14 10
gpmc_a27
gpmc_al8
Driver off 15 |
Gl vin2a_hsync0 vin2a_hsyncO 0 | PD PD 15 1.8/3.3 vddshvl Yes Dual Voltage PU/PD
vin2b_hsyncl 3 | LVEMOS
vout2_hsync 4 0]
emu8 5 [e]
uart9_rxd 7 | 1
spi4_sclk 8 10 0
eQEP1_strobe 10 10 0
gpio3_31 14 10
gpmc_a27
Driver off 15 |
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Table 4-2. Ball Characteristics® (continued)

BALL
AL '["lL]’MBER BALL NAME [2] SIGNAL NAME [3] MU)}'Z']ODE TYPE [5] e | FEe L D e [10]  HYS [11] TE:(L;,EFEF;] JrEeisl | mEE [14]
STATE [6] = STATE[7] i8] VALUE [9] TYPE [13]
G6 vin2a_vsync0 vin2a_vsync0 0 | PD PD 15 1.8/3.3 vddshvl Yes Dual Voltage PU/PD
vin2b_vsyncl 3 | LVEMOS
vout2_vsync 4 [}
emu9 5 [¢]
uart9_txd 7 (o]
spi4_d1 8 10 0
ehrpwm1A 10 0]
gpio4_0 14 10
Driver off 15 |
D11 voutl_clk voutl_clk 0 [¢] PD PD 15 1.8/3.3 vddshv2 Yes Dual Voltage PU/PD
vin2a_fldo 3 | LVEMOS
vinla_fldo
vinla_fldo 4 | 0
spi3_cs0 8 10 1
gpio4_19 14 10
Driver off 15 |
F11 voutl_do voutl_doO 0 [¢] PD PD 15 1.8/3.3 vddshv2 Yes Dual Voltage PU/PD
uart5_rxd 2 | LVEMOS 1
vin2a_d16 3 |
vinla_d16
vinla_d16 4 | 0
spi3_cs2 8 10 1
gpio8_0 14 10
Driver off 15 |
G10 voutl_d1 voutl_d1 0 o] PD PD 15 1.8/3.3 vddshv2 Yes Dual Voltage PU/PD
uarts_txd 2 o LVEMOS
vin2a_d17 3 |
vinla_d17
vinla_d17 4 | 0
gpio8_1 14 10
Driver off 15 |
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Table 4-2. Ball Characteristics® (continued)

BALL
BALL BALL 110 PULL
AL 'E‘lL]’MBER BALL NAME [2] SIGNAL NAME [3] MU)}'X']ODE TYPE[s] = RESET  RESETREL. FESEIREL VOLTAGE POWER[10]  HYS [11] TE:{L;,EFEF;] UP/DOWN = DSIS [14]
STATE [6] = STATE[7] i8] VALUE [9] TYPE [13]
F10 voutl_d2 voutl_d2 0 0] PD PD 15 1.8/3.3 vddshv2 Yes Dual Voltage PU/PD
LVCMOS
emu2 [e]
vin2a_d18 3 |
vinla_d18
vinla_d18 4 | 0
obs0 5 (o]
obs16 6 [e]
obs_irql 7 0]
gpio8_2 14 10
Driver off 15 |
G1l1 voutl_d3 voutl_d3 0 [¢] PD PD 15 1.8/3.3 vddshv2 Yes Dual Voltage PU/PD
LVCMOS
emu5 (o]
vin2a_d19 3 |
vinla_d19
vinla_d19 4 | 0
obs1 5 0]
obs17 6 [e]
obs_dmarql 7 [¢]
gpio8_3 14 10
Driver off 15 |
E9 voutl_d4 voutl_d4 0 [¢] PD PD 15 1.8/3.3 vddshv2 Yes Dual Voltage PU/PD
LVCMOS
emu6 2 0]
vin2a_d20 3 |
vinla_d20
vinla_d20 4 | 0
obs2 5 [¢]
obs18 6 (o]
gpio8_4 14 10
Driver off 15 |
F9 voutl_d5 voutl_d5 0 (o] PD PD 15 1.8/3.3 vddshv2 Yes Dual Voltage PU/PD
LVCMOS
emu? 2 [e]
vin2a_d21 3 |
vinla_d21
vinla_d21 4 | 0
obs3 5 [e]
obs19 6 o
gpio8_5 14 10
Driver off 15 |
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Table 4-2. Ball Characteristics® (continued)

BALL
BALL BALL 110 PULL
AL '["lL]’MBER BALL NAME [2] SIGNAL NAME [3] MUX['Z']ODE TYPE[s] = RESET  RESETREL. FESEIREL VOLTAGE POWER[10]  HYS [11] TE:{L;,EFEZ] UP/DOWN = DSIS [14]
STATE [6] = STATE[7] i8] VALUE [9] TYPE [13]
F8 voutl_d6 voutl_d6 0 (o] PD PD 15 1.8/3.3 vddshv2 Yes Dual Voltage PU/PD
LVCMOS
emu8 2 [e]
vin2a_d22 3 |
vinla_d22
vinla_d22 4 | 0
obs4 5 (o]
obs20 6 [e]
gpio8_6 14 10
Driver off 15 |
E7 voutl_d7 voutl_d7 0 [} PD PD 15 1.8/3.3 vddshv2 Yes Dual Voltage PU/PD
LVCMOS
emu9 2 0]
vin2a_d23 3 |
vinla_d23
vinla_d23 4 | 0
gpio8_7 14 10
Driver off 15 |
E8 voutl_d8 voutl_d8 0 (o] PD PD 15 1.8/3.3 vddshv2 Yes Dual Voltage PU/PD
LVCMOS
uart6_rxd 2 | 1
vin2a_d8 3 |
vinla_d8
vinla_d8 4 | 0
gpio8_8 14 10
Driver off 15 |
D9 voutl_d9 voutl_d9 0 (o] PD PD 15 1.8/3.3 vddshv2 Yes Dual Voltage PU/PD
LVCM
uart6_txd 2 [e] CMos
vin2a_d9 3 |
vinla_d9
vinla_d9 4 | 0
gpio8_9 14 10
Driver off 15 |
D7 voutl_d10 voutl_d10 0 [¢] PD PD 15 1.8/3.3 vddshv2 Yes Dual Voltage PU/PD
LVCMOS
emu3 [e]
vin2a_d10 3 |
vinla_d10
vinla_d10 4 | 0
obs5 5 (o]
obs21 6 [e]
obs_irq2 7 0]
gpio8_10 14 10
Driver off 15 |
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Table 4-2. Ball Characteristics® (continued)

BALL
AL '["lL]’MBER BALL NAME [2] SIGNAL NAME [3] MUX['Z']ODE TYPE [5] e | FEe L D e [10]  HYS [11] TE:{L;,EFEZ] JrEeisl | mEE [14]
STATE [6] = STATE[7] i8] VALUE [9] TYPE [13]
D8 voutl_di11 voutl_di11 0 0] PD PD 15 1.8/3.3 vddshv2 Yes Dual Voltage PU/PD
emulo o LVCMOS
vin2a_d11 3 |
vinla_d11
vinla_d11 4 | 0
obs6 5 (o]
obs22 6 [e]
obs_dmarqg2 7 (o]
gpio8_11 14 10
Driver off 15 |
A5 voutl_d12 voutl_d12 0 [¢] PD PD 15 1.8/3.3 vddshv2 Yes Dual Voltage PU/PD
emull 2 (o] LVEMOS
vin2a_d12 3 |
vinla_d12
vinla_d12 4 | 0
obs7 5 0]
obs23 6 [e]
gpio8_12 14 10
Driver off 15 |
C6 voutl_d13 voutl_d13 0 (o] PD PD 15 1.8/3.3 vddshv2 Yes Dual Voltage PU/PD
emul2 2 [¢] LVEMOS
vin2a_d13 3 |
vinla_d13
vinla_d13 4 | 0
obs8 5 [e]
obs24 6 [¢]
gpio8_13 14 10
Driver off 15 |
c8 voutl_d14 voutl_d14 0 (o] PD PD 15 1.8/3.3 vddshv2 Yes Dual Voltage PU/PD
emul3 2 (o] LVEMOS
vin2a_d14 3 |
vinla_d14
vinla_d14 4 | 0
obs9 5 [¢]
obs25 6 [e]
gpio8_14 14 10
Driver off 15 |
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Table 4-2. Ball Characteristics® (continued)

BALL
AL 'E‘lL]’MBER BALL NAME [2] SIGNAL NAME [3] MU)}'X']ODE TYPE [5] e | FEe L D e [10]  HYS [11] TE:{L;,EFEF;] JrEeisl | mEE [14]
STATE [6] = STATE[7] i8] VALUE [9] TYPE [13]
Cc7 voutl_d15 voutl_d15 0 0] PD PD 15 1.8/3.3 vddshv2 Yes Dual Voltage PU/PD
emuld 2 (o] LVEMOS
vin2a_d15 3 |
vinla_d15
vinla_d15 4 | 0
obs10 5 (o]
obs26 6 [e]
gpio8_15 14 10
Driver off 15 |
B7 voutl_d16 voutl_d16 0 [} PD PD 15 1.8/3.3 vddshv2 Yes Dual Voltage PU/PD
uart7_rxd 2 | LVEMOS 1
vin2a_d0 3 |
vinla_d0
vinla_d0 4 | 0
gpio8_16 14 10
Driver off 15 |
B8 voutl_d17 voutl_d17 0 (o] PD PD 15 1.8/3.3 vddshv2 Yes Dual Voltage PU/PD
uart7_txd 2 [¢] LVEMOS
vin2a_d1 3 |
vinla_d1
vinla_dl 4 | 0
gpio8_17 14 10
Driver off 15 |
A7 voutl_d18 voutl_d18 0 (o] PD PD 15 1.8/3.3 vddshv2 Yes Dual Voltage PU/PD
emud 2 o LVCMOS
vin2a_d2 3 |
vinla_d2
vinla_d2 4 | 0
obs11 5 [e]
obs27 6 o
gpio8_18 14 10
Driver off 15 |
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Table 4-2. Ball Characteristics® (continued)

BALL
AL 'E‘lL]’MBER BALL NAME [2] SIGNAL NAME [3] MU)}'X']ODE TYPE [5] e | FEe L D e [10]  HYS [11] TE:{L;,EFEF;] JrEeisl | mEE [14]
STATE [6] = STATE[7] i8] VALUE [9] TYPE [13]
A8 voutl_d19 voutl_d19 0 0] PD PD 15 1.8/3.3 vddshv2 Yes Dual Voltage PU/PD
emul5 2 (o] LVEMOS
vin2a_d3 3 |
vinla_d3
vinla_d3 4 | 0
obs12 5 (o]
obs28 6 [e]
gpio8_19 14 10
Driver off 15 |
C9 voutl_d20 voutl_d20 0 [} PD PD 15 1.8/3.3 vddshv2 Yes Dual Voltage PU/PD
emulé 2 0] LVEMOS
vin2a_d4 3 |
vinla_d4
vinla_d4 4 | 0
obs13 5 o
obs29 6 [¢]
gpio8_20 14 10
Driver off 15 |
A9 voutl_d21 voutl_d21 0 0] PD PD 15 1.8/3.3 vddshv2 Yes Dual Voltage PU/PD
emul?7 2 (o] LVEMOS
vin2a_d5 3 |
vinla_d5
vinla_d5 4 | 0
obs14 5 (o]
obs30 6 [e]
gpio8_21 14 10
Driver off 15 |
B9 voutl_d22 voutl_d22 0 [} PD PD 15 1.8/3.3 vddshv2 Yes Dual Voltage PU/PD
emul8 2 0] LVEMOS
vin2a_dé 3 |
vinla_d6
vinla_dé 4 | 0
obs15 5 o
obs31 6 [¢]
gpio8_22 14 10
Driver off 15 |

Copyright © 2016-2019, Texas Instruments Incorporated

Submit Documentation Feedback
Product Folder Links: TDA2EG

Terminal Configuration and Functions

65


http://www.ti.com/feedbackform/techdocfeedback?litnum=SPRS958H&partnum=TDA2EG
http://www.ti.com/product/tda2eg?qgpn=tda2eg
http://www.ti.com/product/tda2eg?qgpn=tda2eg
http://www.ti.com

TDA2EG

SPRS958H —MARCH 2016—-REVISED NOVEMBER 2019

13 TEXAS
INSTRUMENTS

www.ti.com

Table 4-2. Ball Characteristics® (continued)

BALL
AL '["lL]’MBER BALL NAME [2] SIGNAL NAME [3] MUX['Z']ODE TYPE [5] e | FEe L D e [10]  HYS [11] TE:{L;,EFEZ] JrEeisl | mEE [14]
STATE [6] = STATE[7] i8] VALUE [9] TYPE [13]

A10 voutl_d23 voutl_d23 0 0] PD PD 15 1.8/3.3 vddshv2 Yes Dual Voltage PU/PD
emul9 2 (o] LVEMOS
vin2a_d7 3 |
vinla_d7
vinla_d7 4 | 0
spi3_cs3 8 10 1
gpio8_23 14 10
Driver off 15 |

B10 voutl_de voutl_de 0 (o] PD PD 15 1.8/3.3 vddshv2 Yes Dual Voltage PU/PD
vin2a_de0 3 | LvEMOS
vinla_de0O
vinla_de0O 4 | 0
spi3_d1 8 10 0
gpio4_20 14 10
Driver off 15 |

B11 voutl_fld voutl_fld 0 [¢] PD PD 15 1.8/3.3 vddshv2 Yes Dual Voltage PU/PD
vin2a_clkO 3 | LVEMOS
vinla_clkO
vinla_clkO 4 | 0
spi3_csl 8 10 1
gpio4_21 14 10
Driver off 15 |

C11 voutl_hsync voutl_hsync 0 [¢] PD PD 15 1.8/3.3 vddshv2 Yes Dual Voltage PU/PD
vin2a_hsyncO 3 | LVEMOS
vinla_hsyncO
vinla_hsyncO 4 | 0
spi3_do 8 10 0
gpio4_22 14 10
Driver off 15 |

El1 voutl_vsync voutl_vsync 0 [¢] PD PD 15 1.8/3.3 vddshv2 Yes Dual Voltage PU/PD
vin2a_vsyncO 3 | LVEMOS
vinla_vsyncO
vinla_vsyncO 4 | 0
spi3_sclk 8 10 0
gpio4_23 14 10
Driver off 15 |
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Table 4-2. Ball Characteristics® (continued)

BALL
BALL BALL 110 PULL
BALL '["lL]’MBER BALL NAME [2] SIGNAL NAME [3] MU)}'Z']ODE TYPE [5] RESET | RESET REL. Fﬁjf,;gg'é' VOLTAGE |POWER[10] HYS [11] TE:(L;,EFEF;] UP/DOWN | DSIS [14]
STATE [6] = STATE[7] i8] VALUE [9] TYPE [13]
Al, Al4, A2, A23, vss VSS GND
A28, A6, AA14,
AA15, AA20, AAS,
AA9, AB14, AB20,
AD1, AD24, AG1,
AH1, AH2, AH20,
AH28, B1, D13,
D19, E13, E19,
F1, F7, G7, G8,
G9, H12, J12,
J15, J28, K1, K15,
K24, K25, K4, K5,
L13, L14, M19,
N14, N15, N19,
N24, N25, P28,
R1, R12, R13,
R21, T10, T11,
T12, T14, T15,
T17, T18, T21,
U14, U15, U17,
uU20, U21, V15,
V17, W1, W15,
W24, W25, w28
AA10, AH8 vssa_csi vssa_csi GND
AD19, AE19 vssa_hdmi vssa_hdmi GND
AF15 vssa_oscO vssa_oscO GND
AC14 vssa_oscl vssa_oscl GND
AD13, AE13 vssa_pcie vssa_pcie GND
AE10 vssa_sata vssa_sata GND
AA11, AB11 vssa_ush vssa_ush GND
AD10 vssa_ush3 vssa_ush3 GND
R15 vssa_video vssa_video GND
AD17 Wakeup0 Wakeup0 0 | 15 1.8/3.3 vddshvs Yes IHHV1833 PU/PD
dcanl_rx 1 | 1
gpiol_0 14 |
sys_nirq2
Driver off 15 |
AC16 Wakeup3 Wakeup3 0 | 15 1.8/3.3 vddshvs Yes IHHV1833 PU/PD
sys_nirql 1 |
gpiol_3 14 |
dcan2_rx
Driver off 15 |
AE15 xi_oscO xi_oscO 0 | 1.8 vdda_osc No LVCMOS
Analog
AC15 xi_oscl xi_oscl 0 | 1.8 vdda_osc No LVCMOS
Analog
AD15 x0_osc0 X0_o0sc0 0 (o] 1.8 vdda_osc No LVCMOS
Analog
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Table 4-2. Ball Characteristics® (continued)

BALL
AL 'E‘lL]’MBER BALL NAME [2] SIGNAL NAME [3] MU)}'X']ODE TYPE [5] e | FEe L D e [10]  HYS [11] TE:{L;,EFEF;] JrEeisl | mEE [14]
STATE [6] = STATE[7] i8] VALUE [9] TYPE [13]
AC13 x0_oscl x0_oscl 0 A 1.8 vdda_osc No LVCMOS
Analog
D18 xref_clkO xref_clkO 0 | PD PD 15 1.8/3.3 vddshv3 Yes Dual Voltage PU/PD
mcasp2_axr8 1 10 LVEMOS 0
mcaspl_axr4 2 10 0
mcaspl_ahclkx 3 (o]
mcasp5_ahclkx 4 [}
vinla_d0 7 | 0
clkout2 9 [e]
timer13 10 10
gpio6_17 14 10
Driver off 15 |
E17 xref_clkl xref_clkl 0 | PD PD 15 1.8/3.3 vddshv3 Yes Dual Voltage PU/PD
mcasp2_axr9 1 10 LVEMOS 0
mcaspl_axr5 2 10 0
mcasp2_ahclkx 3 [}
mcasp6_ahclkx 4 o
vinla_clkO 7 | 0
timer14 10 10
gpio6_18 14 10
Driver off 15 |
B26 xref_clk2 xref_clk2 0 | PD PD 15 1.8/3.3 vddshv3 Yes Dual Voltage PU/PD
mcasp2_axr10 1 10 LVEMOS 0
mcaspl_axré 2 10 0
mcasp3_ahclkx 3 [}
mcasp7_ahclkx 4 [¢]
vout2_clk 6 (o]
vin2a_clkO 8 |
vinla_clkO
timerl5 10 10
gpio6_19 14 10
Driver off 15 |
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Table 4-2. Ball Characteristics® (continued)
BALL
BALL 'E‘lL]’MBER BALL NAME [2] SIGNAL NAME [3] MU)}'X']ODE TYPE [5] RBEAE;LELT RE:I?TL;EL. Fﬁjf,;gg'é' VOLI{IE,)AGE POWER [10] | HYS [11] TE:{L;,TEFEF;] UPFI’E)J(IS\L/\/N DSIS [14]
STATE [6] | STATE[7] i VALUE [9] TYPE [13]

c23 xref_clk3 xref_clk3 0 | PD PD 15 1.8/3.3 vddshv3 Yes Dual Voltage PU/PD
mcasp2_axrll 1 10 LVEMOS 0
mcaspl_axr7 2 10 0
mcasp4_ahclkx 3 [¢]
mcasp8_ahclkx 4 (o]
vout2_de 6 [¢]
vin2a_de0 8 |
vinla_de0O
clkout3 9 (o]
timer16 10 10
gpio6_20 14 10
Driver off 15 |

M
@
®
4)

®)
Q)

@)
®

©)

N/A stands for Not Applicable.
For more information on recommended operating conditions, see Table 5-4, Recommended Operating Conditions.
The pullup or pulldown block strength is equal to: minimum = 50 pA, typical = 100 pA, maximum = 250 pA.

The output impedance settings of this 10 cell are programmable; by default, the value is DS[1:0] = 10, this means 40 Q. For more information on DS[1:0] register configuration, see the
device TRM.

10 drive strength for usb1_dp, usb1l_dm, usb2_dp and usb2_dm: minimum 18.3 mA, maximum 89 mA (for a power supply vdda33v_usbl and vdda33v_usb2 = 3.46 V).

Minimum PU = 900 Q, maximum PU = 3.090 kQ and minimum PD = 14.25 kQ, maximum PD = 24.8 kQ.
For more information, see chapter 7 of the USB2.0 specification, in particular section Signaling / Device Speed Identification.

This function will not be supported on some pin-compatible roadmap devices. Pin compatibility can be maintained in the future by not using these GPIO signals.

In PUx / PDy, x and y = 60 to 200 pA.
The output impedance settings (or drive strengths) of this IO are programmable (34 Q, 40 Q, 48 Q, 60 Q, 80 Q) depending on the values of the 1[2:0] registers.

The internal pull resistors for balls K7, M7, J5, K6, J4, J6, H4, H5 are permanently disabled when sysboot15 is set to 0 as described in the section Sysboot Configuration of the Device
TRM. If internal pull-up/down resistors are desired on these balls then sysboot15 should be set to 1. If gpmc boot mode is used with SYSBOOT15=0 (not recommended) then external
pull-downs should be implemented to keep the address bus at logic-1 value during boot since the gpmc ms-address bits are high-z during boot.

(10) This signal is valid only for High-Security devices. For more details, see Section 5.8 VPP Specification for One-Time Programmable (OTP) eFUSEs. For General Purpose devices do not

connect any signal, test point, or board trace to this signal.

4.3 Multiplexing Characteristics

Table 4-3 describes the device multiplexing (no characteristics are available).

NOTE
This table doesn't take into account subsystem multiplexing signals. Subsystem multiplexing signals are described in Section 4.4, Signal
Descriptions.
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NOTE
For more information, see Control Module chapter, PAD Functional Multiplexing and Configuration section in the device TRM.

NOTE
Configuring two pins to the same input signal is not supported as it can yield unexpected results. This can be easily prevented with the
proper software configuration (Hi-Z mode is not an input signal).

NOTE
When a pad is set into a multiplexing mode which is not defined by pin multiplexing, that pad’s behavior is undefined. This should be
avoided.

NOTE

In some cases Table 4-3 may present more than one signal per muxmode for the same ball. First signal in the list is the dominant function
as selected via CTRL_CORE_PAD_* register.

All other signals are virtual functions that present alternate multiplexing options. This virtual functions are controlled via
CTRL_CORE_ALT_SELECT_MUX or CTRL_CORE_VIP_MUX_SELECT register. For more information on how to use these options, see
Pad Configuration Registers section, Control Module chapter in the device TRM.

CAUTION

The I/O timings provided in Section 7, Timing Requirements and Switching Characteristics are valid only if signals within
a single IOSET are used. The IOSETSs are defined in the corresponding tables.

NOTE
Dual rank support is not available on this device, but signal names are retained for consistency with the TDA2xx family of devices.

Table 4-3. Multiplexing Characteristics

BALL MUXMODE FIELD SETTINGS (CTRL_CORE_PAD_*[3:0])
ADDRESS = REGISTER NAME
NUMBER 0 1 ‘ 2 | = | &+ | s | e 7 g* 9 10 14+ 15
Y23 ddrl_d26
Y19 ddr1_d21
70 Terminal Configuration and Functions Copyright © 2016-2019, Texas Instruments Incorporated

Submit Documentation Feedback
Product Folder Links: TDA2EG


http://www.ti.com/feedbackform/techdocfeedback?litnum=SPRS958H&partnum=TDA2EG
http://www.ti.com/product/tda2eg?qgpn=tda2eg
http://www.ti.com/product/tda2eg?qgpn=tda2eg
http://www.ti.com

13 TEXAS
INSTRUMENTS TDAZ2EG

www.ti.com SPRS958H —MARCH 2016—REVISED NOVEMBER 2019

Table 4-3. Multiplexing Characteristics (continued)

BALL MUXMODE FIELD SETTINGS (CTRL_CORE_PAD_*[3:0])
ADDRESS REGISTER NAME NUMBER 7 3 2 = e & - = = 3 - T =
AE15 xi_oscO
AH24 ddrl_nck
AG15 lich_clkp
AF24 ddrl_d4
V25 ddrl_ecc_d6
AB16 ddrl_csnl
AG19 hdmil_data2x
AF21 ddrl_a4
AG5 csi2_1_dx0
w23 ddrl_ecc_d3
Y27 ddrl_dgsn3
AC24 ddrl_d14
AF28 ddrl_d11
AA23 ddrl_d24
AD18 ddrl_al5
AH16 hdmil_clocky
AH5 csi2_1_dy0
AC20 ddrl_a2
AA24 ddrl_d27
w19 ddrl_ecc_d2
AG21 ddrl_rst
AE28 ddrl_dgsnl
AC11 usb_txn0 pcie_txnl
AG25 ddrl_dgsnO
AC17 ddrl_odt1
AG4 csi2_0_dy3
W20 ddr1_d17
AF14 rtc_iso
AA27 ddrl_dgm3
AF25 ddr1_do
AF2 csi2_0_dx2
AF23 ddrl_d6
AG18 hdmil_datalx
AHB csi2_1_dyl
AG10 satal_txn0
AF20 ddrl_rasn
V26 ddrl_dgm_ec
c
V20 ddrl_d16
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Table 4-3. Multiplexing Characteristics (continued)

BALL MUXMODE FIELD SETTINGS (CTRL_CORE_PAD_*[3:0])
ADDRESS REGISTER NAME NUMBER 7 3 2 = e & - = = 3 - T =
AH13 pcie_rxp0
AC18 ddrl_casn
AG9 satal_rxp0
AH23 ddrl_csn0
AE11 usb2_dp
Y24 ddr1_d28
AH15 lich_clkn
AD20 ddrl_a0
AA25 ddr1_d30
AD14 rtc_osc_xo
AC25 ddrl_d13
AB23 ddrl_dgml
AE1 csi2_0_dx0
AH19 hdmil_data2y
AB27 ddrl_d22
AG14 pcie_txn0
Y28 ddrl_dgs3
AB19 ddrl_a3
AH10 satal_txp0O
AG24 ddrl_ck
AE24 ddr1_ds
AC15 xi_oscl
AC21 ddrl_al2
AF12 usb_rxn0 pcie_rxnl
AH9 satal_rxn0
AC26 ddrl_dgm2
AA28 ddr1_d31
AD23 ddrl_dgmO
AE27 ddrl_dgsl
AF27 ddr1_d9
V24 ddrl_ecc_d5
AG27 ddrl_d10
AF22 ddrl_a8
AH21 ddrl_wen
AE21 ddrl_a7
AC12 usbl_dm
Y20 ddr1_d23
AC27 ddrl_d20
AE23 ddr1_d7
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Table 4-3. Multiplexing Characteristics (continued)

BALL MUXMODE FIELD SETTINGS (CTRL_CORE_PAD_*[3:0])
ADDRESS REGISTER NAME NUMBER 7 3 2 = e & - = = 3 - T =
AG22 ddrl_cke
AD27 ddrl_dgs2
AH26 ddr1_d3
AH14 pcie_txp0
AD21 ddrl_al0
Y25 ddrl_ecc_d4
AE17 ddrl_al4
AG7 csi2_1_dy2
AH18 hdmil_dataly
AH22 ddrl_a5
w22 ddrl_ecc_d0
V23 ddrl_ecc_d1
AE12 ush_rxp0 pcie_rxpl
AE14 rtc_osc_xi_clki
n32
AF3 'csiz_o_dyz
AG23 ddrl_a6
AG6 csi2_1_dxl1
AB18 iddrl_baz
AG17 hdmil_dataOx
AF26 ddr1_d1
AD11 » usb_txp0 pcie_txpl
V27 ddrl_dgs_ecc
AF17 ddrl_ba0
AE26 bddrl_d12
AC19 ddrl_al
AG13 pcie_rxn0
AB28 bddrl_d18
Y26 ddrl_ecc_d7
AH3 csi2_0_dx4
AD22 iddrl_all
AD28 ddrl_dgsn2
AD2 csi2_0_dy0
AE18 iddrl_bal
AE20 ddr1_odt0
AF11 usb2_dm
AD15 ixo_osco
AH7 csi2_1_dx2
AE22 ddrl_a9
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Table 4-3. Multiplexing Characteristics (continued)

BALL MUXMODE FIELD SETTINGS (CTRL_CORE_PAD_*[3:0])
ADDRESS REGISTER NAME NUMBER
0 1 ‘ 2 [ = [ & | & | e ] 7 8" 9 10 14¢ 15
Y18 ddrl_vref0
AC13 X0_oscl
AD12 usbl_dp
Y22 ddrl_d25
AH17 hdmil_dataOy
AH4 csi2_0_dx3
AE2 csi2_0_dyl
AG26 ddr1_d2
AH25 ddr1_dqs0
AF18 ddrl_al3
AC28 ddrl_d19
AG3 csi2_0_dy4
V28 ddrl_dgsn_ec
c
AC23 ddr1_d8
F22 porz
AG16 hdmil_clockx
AF1 csi2_0_dx1
AA26 ddrl_d29
AD25 ddrl_d15
0x1400 CTRL_CORE_PAD_ M6 gpmc_ad0 vinla_dO vout3_do gpiol_6 sysboot0
GPMC_ADO
0x1404 CTRL_CORE_PAD_ M2 gpmc_adl vinla_d1 vout3_d1 gpiol_7 sysbootl
GPMC_AD1
0x1408 CTRL_CORE_PAD_ |L5 gpmc_ad2 vinla_d2 vout3_d2 gpiol_8 sysboot2
GPMC_AD2
0x140C CTRL_CORE_PAD_ M1 gpmc_ad3 vinla_d3 vout3_d3 gpiol_9 sysboot3
GPMC_AD3
0x1410 CTRL_CORE_PAD_ |L6 gpmc_ad4 vinla_d4 vout3_d4 gpiol_10 sysboot4
GPMC_AD4
0x1414 CTRL_CORE_PAD_ L4 gpmc_ad5 vinla_d5 vout3_d5 gpiol_11 sysboot5
GPMC_AD5
0x1418 CTRL_CORE_PAD_ |L3 gpmc_ad6é vinla_d6 vout3_d6 gpiol_12 sysboot6
GPMC_AD6
0x141C CTRL_CORE_PAD_ |L2 gpmc_ad7 vinla_d7 vout3_d7 gpiol_13 sysbhoot7
GPMC_AD7
0x1420 CTRL_CORE_PAD_ |L1 gpmc_ad8 vinla_d8 vout3_d8 gpio7_18 sysboot8
GPMC_ADS8
0x1424 CTRL_CORE_PAD_ K2 gpmc_ad9 vinla_d9 vout3_d9 gpio7_19 sysboot9
GPMC_AD9
0x1428 CTRL_CORE_PAD_ J1 gpmc_ad10 vinla_d10 vout3_d10 gpio7_28 sysboot10
GPMC_AD10
74 Terminal Configuration and Functions Copyright © 2016-2019, Texas Instruments Incorporated

Submit Documentation Feedback
Product Folder Links: TDA2EG


http://www.ti.com/feedbackform/techdocfeedback?litnum=SPRS958H&partnum=TDA2EG
http://www.ti.com/product/tda2eg?qgpn=tda2eg
http://www.ti.com/product/tda2eg?qgpn=tda2eg
http://www.ti.com

13 TEXAS
INSTRUMENTS

www.ti.com

TDAZ2EG
SPRS958H ~MARCH 2016—REVISED NOVEMBER 2019

Table 4-3. Multiplexing Characteristics (continued)

ADDRESS ‘ REGISTER NAME ‘

MUXMODE FIELD SETTINGS (CTRL_CORE_PAD_*[3:0])

NUMBER 0 1 ‘ 2 R # | & | & ] 7 8" 9 10 14% 15

0x142C CTRL_CORE_PAD_ |J2 gpmc_adll vinla_d11 vout3_d11 gpio7_29 sysbootll
GPMC_AD11

0x1430 CTRL_CORE_PAD_ |H1 gpmc_ad12 vinla_d12 vout3_d12 gpiol_18 sysboot12
GPMC_AD12

0x1434 CTRL_CORE_PAD_ |J3 gpmc_ad13 vinla_d13 vout3_d13 gpiol_19 sysboot13
GPMC_AD13

0x1438 CTRL_CORE_PAD_ |H2 gpmc_ad14 vinla_d14 vout3_d14 gpiol_20 sysboot14
GPMC_AD14

0x143C CTRL_CORE_PAD_ |H3 gpmc_ad15 vinla_d15 vout3_d15 gpiol_21 sysboot15
GPMC_AD15

0x1440 CTRL_CORE_PAD_ R6 gpmc_a0 vinla_d16 vout3_d16 vin2a_do0 vinlb_dO i2c4_scl uart5_rxd gpio7_3 Driver off
GPMC_A0 vinla_do gpmc_a26

gpmc_al6

0x1444 CTRL_CORE_PAD_ |T9 gpmc_al vinla_d17 vout3_d17 vin2a_d1 vinlb_d1 i2c4_sda uart5_txd gpio7_4 Driver off
GPMC_A1 vinla_d1

0x1448 CTRL_CORE_PAD_ |T6 gpmc_a2 vinla_d18 vout3_d18 vin2a_d2 vinlb_d2 uart7_rxd uart5_ctsn gpio7_5 Driver off
GPMC_A2 vinla_d2

0x144C CTRL_CORE_PAD_ |T7 gpmc_a3 gspil_cs2 vinla_d19 vout3_d19 vin2a_d3 vinlb_d3 uart7_txd uarts_rtsn gpio7_6 Driver off
GPMC_A3 vinla_d3

0x1450 CTRL_CORE_PAD_ |P6 gpmc_a4 qspil_cs3 vinla_d20 vout3_d20 vin2a_d4 vinlb_d4 i2c5_scl uart6_rxd gpiol_26 Driver off
GPMC_A4 vinla_d4

0x1454 CTRL_CORE_PAD_ |R9 gpmc_a5 vinla_d21 vout3_d21 vin2a_d5 vinlb_d5 i2c5_sda uart6_txd gpiol_27 Driver off
GPMC_A5 vinla_d5

0x1458 CTRL_CORE_PAD_ |R5 gpmc_a6 vinla_d22 vout3_d22 vin2a_d6 vinlb_d6é uart8_rxd uarté_ctsn gpiol_28 Driver off
GPMC_A6 vinla_d6

0x145C CTRL_CORE_PAD_ |P5 gpmc_a7 vinla_d23 vout3_d23 vin2a_d7 vinlb_d7 uart8_txd uart6_rtsn gpiol_29 Driver off
GPMC_A7 vinla_d7

0x1460 CTRL_CORE_PAD_ N7 gpmc_a8 vinla_hsyncO |vout3_hsync vinlb_hsyncl timerl2 spi4_sclk gpiol_30 Driver off
GPMC_A8

0x1464 CTRL_CORE_PAD_ R4 gpmc_a9 vinla_vsyncO |vout3_vsync vinlb_vsyncl timerll spi4_d1 gpiol_31 Driver off
GPMC_A9

0x1468 CTRL_CORE_PAD_ N9 gpmc_alo vinla_de0 vout3_de vinlb_clkl timer10 spi4_do gpio2_0 Driver off
GPMC_A10

0x146C CTRL_CORE_PAD_ P9 gpmc_all vinla_fldO vout3_fld vin2a_fldo vinlb_del timer9 spi4_cs0 gpio2_1 Driver off
GPMC_A11 vinla_fldo

0x1470 CTRL_CORE_PAD_ P4 gpmc_al2 vin2a_clk0 gpmc_a0 vinlb_fld1 timer8 spi4_cs1 dma_evtl gpio2_2 Driver off
GPMC_A12 vinla_clkO

0x1474 CTRL_CORE_PAD_ |R3 gpmc_al3 qspil_rtclk vin2a_hsync0 timer7 spi4_cs2 dma_evt2 gpio2_3 Driver off
GPMC_A13 vinla_hsyncO

0x1478 CTRL_CORE_PAD_ T2 gpmc_al4d gspil_d3 vin2a_vsyncO timer6 spi4_cs3 gpio2_4 Driver off
GPMC_A14 vinla_vsyncO

0x147C CTRL_CORE_PAD_ U2 gpmc_al5 gspil_d2 vin2a_d8 timer5 gpio2_5 Driver off
GPMC_A15 vinla_d8

0x1480 CTRL_CORE_PAD_ U1 gpmc_alé gspil_do vin2a_d9 gpio2_6 Driver off
GPMC_A16 vinla_d9

0x1484 CTRL_CORE_PAD_ |P3 gpmc_al7 qspil_dl vin2a_d10 gpio2_7 Driver off
GPMC_A17 vinla_d10
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Table 4-3. Multiplexing Characteristics (continued)

BALL MUXMODE FIELD SETTINGS (CTRL_CORE_PAD_*[3:0])
ADDRESS REGISTER NAME NUMBER
0 1 ‘ 2 [ | + | s | e 7 8" 9 10 14% 15
0x1488 CTRL_CORE_PAD_ |R2 gpmc_al8 gspil_sclk vin2a_d11 gpio2_8 Driver off
GPMC_A18 vinla_di1
0x148C CTRL_CORE_PAD_ K7 gpmc_al9 mmc2_dat4 | gpmc_al3 vin2a_d12 vin2b_do0 gpio2_9 Driver off
GPMC_A19 vinla_d12 vinlb_doO
0x1490 CTRL_CORE_PAD_ M7 gpmc_a20 mmc2_dat5 | gpmc_al4 vin2a_d13 vin2b_d1 gpio2_10 Driver off
GPMC_A20 vinla_d13 vinlb_d1
0x1494 CTRL_CORE_PAD_ |J5 gpmc_a2l mmc2_daté | gpmc_als vin2a_d14 vin2b_d2 gpio2_11 Driver off
GPMC_A21 vinla_d14 vinlb_d2
0x1498 CTRL_CORE_PAD_ K6 gpmc_a22 mmc2_dat7 | gpmc_al6 vin2a_d15 vin2b_d3 gpio2_12 Driver off
GPMC_A22 vinla_d15 vinlb_d3
0x149C CTRL_CORE_PAD_ J7 gpmc_a23 mmc2_clk gpmc_al7 vin2a_fld0 vin2b_d4 gpio2_13 Driver off
GPMC_A23 vinla_fldO vinlb_d4
0x14A0 CTRL_CORE_PAD_ |J4 gpmc_a24 mmc2_dat0 | gpmc_al8 vin2b_d5 gpio2_14 Driver off
GPMC_A24 vinlb_d5
0x14A4 CTRL_CORE_PAD_ |J6 gpmc_a25 mmc2_datl | gpmc_al9 vin2b_dé gpio2_15 Driver off
GPMC_A25 vinlb_d6
0x14A8 CTRL_CORE_PAD_ |H4 gpmc_a26 mmc2_dat2 | gpmc_a20 vin2b_d7 gpio2_16 Driver off
GPMC_A26 vinlb_d7
0x14AC CTRL_CORE_PAD_ |H5 gpmc_a27 mmc2_dat3 | gpmc_a2l vin2b_hsyncl gpio2_17 Driver off
GPMC_A27 vinlb_hsyncl
0x14B0 CTRL_CORE_PAD_ |H6 gpmc_csl mmc2_cmd | gpmc_a22 vin2a_de0 vin2b_vsyncl gpio2_18 Driver off
GPMC_CS1 vinla_de0 vinlb_vsyncl
0x14B4 CTRL_CORE_PAD_ |T1 gpmc_cs0 gpio2_19 Driver off
GPMC_CSs0
0x14B8 CTRL_CORE_PAD_ P2 gpmc_cs2 gspil_csO gpio2_20 Driver off
GPMC_CS2 gpmc_a23
gpmc_al3
0x14BC CTRL_CORE_PAD_ |P1 gpmc_cs3 gspil_csl vinla_clkO vout3_clk gpmc_al gpio2_21 Driver off
GPMC_CS3 gpmc_a24
gpmc_al4d
0x14C0 CTRL_CORE_PAD_ |P7 gpmc_clk gpmc_cs7 clkoutl gpmc_waitl |vin2a_hsyncO |vin2a_deO vin2b_clkl timer4 i2c3_scl dma_evtl gpio2_22 Driver off
GPMC_CLK vinla_hsyncO vinla_deO vinlb_clkl gpmc_a20
0x14C4 CTRL_CORE_PAD_ N1 gpmc_advn_al gpmc_cs6 clkout2 gpmc_waitl |vin2a_vsyncO |gpmc_a2 gpmc_a23 timer3 i2c3_sda dma_evt2 gpio2_23 Driver off
GPMC_ADVN_ALE e vinla_vsyncO gpmc_al9
0x14C8 CTRL_CORE_PAD_ M5 gpmc_oen_re gpio2_24 Driver off
GPMC_OEN_REN n
0x14CC CTRL_CORE_PAD_ M3 gpmc_wen gpio2_25 Driver off
GPMC_WEN
0x14D0 CTRL_CORE_PAD_ N6 gpmc_ben0  gpmc_cs4 vin2b_del timer2 dma_evt3 gpio2_26 Driver off
GPMC_BENO vinlb_del gpmc_a2l
0x14D4 CTRL_CORE_PAD_ M4 gpmc_benl  gpmc_cs5 vin2b_clkl gpmc_a3 vin2b_fld1 timerl dma_evt4 gpio2_27 Driver off
GPMC_BEN1 vinlb_clkl vinlb_fld1 gpmc_a22
0x14D8 CTRL_CORE_PAD_ N2 gpmc_wait0 gpio2_28 Driver off
GPMC_WAITO gpmc_a25
gpmc_al5
0x1554 CTRL_CORE_PAD_V E1 vin2a_clkO vout2_fld emu5 eQEP1A_in  gpio3_28 Driver off
IN2A_CLKO gpmc_a27
gpmc_al7
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Table 4-3. Multiplexing Characteristics (continued)

BALL MUXMODE FIELD SETTINGS (CTRL_CORE_PAD_*[3:0])
ADDRESS REGISTER NAME NUMBER
0 1 ‘ 2 | [ & | = 6* 7 8" 10 14% 15
0x1558 CTRL_CORE_PAD_V |G2 vin2a_de0 vin2a_fldo vin2b_fld1 vin2b_del vout2_de emu6 eQEP1B_in  gpio3_29 Driver off
IN2A_DEO
0x155C CTRL_CORE_PAD_V H7 vin2a_fldo vin2b_clkl vout2_clk emu?7 eQEP1_index gpio3_30 Driver off
IN2A_FLDO gpmc_a27
gpmc_al8
0x1560 CTRL_CORE_PAD_V |G1 vin2a_hsync0 vin2b_hsyncl |vout2_hsync |emu8 uart9_rxd spid_sclk eQEP1_strob gpio3_31 Driver off
IN2A_HSYNCO e gpmc_a27
0x1564 CTRL_CORE_PAD_V G6 vin2a_vsyncO vin2b_vsyncl |vout2_vsync |emu9 uart9_txd spi4_d1 ehrpwm1A gpio4_0 Driver off
IN2A_VSYNCO
0x1568 CTRL_CORE_PAD_V |F2 vin2a_d0 vout2_d23 emul0 uart9_ctsn spi4_do ehrpwm1B gpio4_1 Driver off
IN2A_DO
0x156C CTRL_CORE_PAD_V F3 vin2a_d1 vout2_d22 emull uart9_rtsn spi4_cs0 ehrpwm1_trip gpio4_2 Driver off
IN2A_D1 zone_input
0x1570 CTRL_CORE_PAD_V D1 vin2a_d2 vout2_d21 emul2 uartl0_rxd eCAP1_in_P gpio4_3 Driver off
IN2A_D2 WM1_out
0x1574 CTRL_CORE_PAD_V E2 vin2a_d3 vout2_d20 emul3 uart10_txd ehrpwm1_syn gpio4_4 Driver off
IN2A_D3 ci
0x1578 CTRL_CORE_PAD_V D2 vin2a_d4 vout2_d19 emuld uartl0_ctsn ehrpwm1_syn gpio4_5 Driver off
IN2A_D4 co
0x157C CTRL_CORE_PAD_V F4 vin2a_d5 vout2_d18 emul5 uartl0_rtsn eQEP2A_in  gpio4_6 Driver off
IN2A_D5
0x1580 CTRL_CORE_PAD_V C1 vin2a_d6 vout2_d17 emul6é miil_rxdl eQEP2B_in  gpio4_7 Driver off
IN2A_D6
0x1584 CTRL_CORE_PAD_V E4 vin2a_d7 vout2_d16 emul?7 miil_rxd2 eQEP2_index gpio4_8 Driver off
IN2A_D7
0x1588 CTRL_CORE_PAD_V |F5 vin2a_d8 vout2_d15 emul8 miil_rxd3 eQEP2_strob  gpio4_9 Driver off
IN2A_D8 e gpmc_a26
0x158C CTRL_CORE_PAD_V E6 vin2a_d9 vout2_d14 emul9 miil_rxd0 ehrpwm2A gpio4_10 Driver off
IN2A_D9 gpmc_a25
0x1590 CTRL_CORE_PAD_V D3 vin2a_d10 mdio_mclk vout2_d13 ehrpwm2B gpio4_11 Driver off
IN2A_D10 gpmc_a24
0x1594 CTRL_CORE_PAD_V F6 vin2a_d11 mdio_d vout2_d12 ehrpwm?2_trip gpio4_12 Driver off
IN2A_D11 zone_input gpmc_a23
0x1598 CTRL_CORE_PAD_V D5 vin2a_d12 rgmiil_txc vout2_d11 miil_rxclk eCAP2_in_P gpio4_13 Driver off
IN2A_D12 WM2_out
0x159C CTRL_CORE_PAD_V C2 vin2a_d13 rgmiil_txctl vout2_d10 miil_rxdv eQEP3A_in  gpio4_14 Driver off
IN2A_D13
0x15A0 CTRL_CORE_PAD_V C3 vin2a_d14 rgmiil_txd3 |vout2_d9 miil_txclk eQEP3B_in  gpio4_15 Driver off
IN2A_D14
0x15A4 CTRL_CORE_PAD_V |C4 vin2a_d15 rgmiil_txd2 |vout2_d8 miil_txd0 eQEP3_index gpio4_16 Driver off
IN2A_D15
0x15A8 CTRL_CORE_PAD_V B2 vin2a_d16 vin2b_d7 rgmiil_txdl |vout2_d7 miil_txdl eQEP3_strob  gpio4_24 Driver off
IN2A_D16 e
0x15AC CTRL_CORE_PAD_V D6 vin2a_d17 vin2b_d6 rgmiil_txd0 | vout2_d6é miil_txd2 ehrpwm3A gpio4_25 Driver off
IN2A_D17
0x15B0 CTRL_CORE_PAD_V |C5 vin2a_d18 vin2b_d5 rgmiil_rxc vout2_d5 miil_txd3 ehrpwm3B gpio4_26 Driver off
IN2A_D18
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Table 4-3. Multiplexing Characteristics (continued)

ADDRESS ‘ REGISTER NAME ‘

MUXMODE FIELD SETTINGS (CTRL_CORE_PAD_*[3:0])

NUMBER 0 ‘ 2 [ = [ & | & | e ] 7 8" 10 14% 15

0x15B4 CTRL_CORE_PAD_V A3 vin2a_d19 vin2b_d4 rgmiil_rxctl vout2_d4 miil_txer ehrpwm3_trip gpio4_27 Driver off
IN2A_D19 zone_input

0x15B8 CTRL_CORE_PAD_V B3 vin2a_d20 vin2b_d3 rgmiil_rxd3 |vout2_d3 miil_rxer eCAP3_in_P gpio4_28 Driver off
IN2A_D20 WMS3_out

0x15BC CTRL_CORE_PAD_V B4 vin2a_d21 vin2b_d2 rgmiil_rxd2 |vout2_d2 miil_col gpio4_29 Driver off
IN2A_D21

0x15C0 CTRL_CORE_PAD_V B5 vin2a_d22 vin2b_d1 rgmiil_rxdl | vout2_d1 miil_crs gpio4_30 Driver off
IN2A_D22

0x15C4 CTRL_CORE_PAD_V A4 vin2a_d23 vin2b_do0 rgmiil_rxd0 | vout2_dO miil_txen gpio4_31 Driver off
IN2A_D23

0x15C8 CTRL_CORE_PAD_V D11 voutl_clk vin2a_fld0o vinla_fldO spi3_cs0 gpio4_19 Driver off
OUT1_CLK vinla_fld0

0x15CC CTRL_CORE_PAD_V B10 voutl_de vin2a_de0 vinla_de0 spi3_d1 gpio4_20 Driver off
OUT1_DE vinla_deO

0x15D0 CTRL_CORE_PAD_V B11 voutl_fld vin2a_clkO vinla_clkO spi3_csl gpio4_21 Driver off
OUT1_FLD vinla_clkO

0x15D4 CTRL_CORE_PAD_V|C11 voutl_hsync vin2a_hsyncO |vinla_hsyncO spi3_do gpio4_22 Driver off
OUT1_HSYNC vinla_hsyncO

0x15D8 CTRL_CORE_PAD_V E11 voutl_vsync vin2a_vsync0 |vinla_vsyncO spi3_sclk gpio4_23 Driver off
OUT1_VSYNC vinla_vsyncO

0x15DC CTRL_CORE_PAD_V F11 voutl_dO uarts5_rxd vin2a_d16 vinla_d16 spi3_cs2 gpio8_0 Driver off
OUT1_DO vinla_d16

0x15E0 CTRL_CORE_PAD_V G10 voutl_d1l uart5_txd vin2a_d17 vinla_d17 gpio8_1 Driver off
OuUT1_D1 vinla_d17

0x15E4 CTRL_CORE_PAD_V F10 voutl_d2 emu2 vin2a_d18 vinla_d18 obs0 obs16 obs_irql gpio8_2 Driver off
OuUT1_D2 vinla_di8

0x15E8 CTRL_CORE_PAD_V G11 voutl_d3 emu5 vin2a_d19 vinla_d19 obsl1 obs17 obs_dmarql gpio8_3 Driver off
OouUT1_D3 vinla_d19

0x15EC CTRL_CORE_PAD_V E9 voutl_d4 emu6 vin2a_d20 vinla_d20 obs2 obs18 gpio8_4 Driver off
OUT1_D4 vinla_d20

0x15F0 CTRL_CORE_PAD_V F9 voutl_d5 emu? vin2a_d21 vinla_d21 obs3 obs19 gpio8_5 Driver off
OUT1_D5 vinla_d21

0x15F4 CTRL_CORE_PAD_V F8 voutl_d6 emu8 vin2a_d22 vinla_d22 obs4 obs20 gpio8_6 Driver off
OuUT1_D6 vinla_d22

0x15F8 CTRL_CORE_PAD_V E7 voutl_d7 emu9 vin2a_d23 vinla_d23 gpio8_7 Driver off
OouT1_D7 vinla_d23

0x15FC CTRL_CORE_PAD_V E8 voutl_d8 uart6_rxd vin2a_d8 vinla_d8 gpio8_8 Driver off
OuUT1_D8 vinla_d8

0x1600 CTRL_CORE_PAD_V D9 voutl_d9 uart6_txd vin2a_d9 vinla_d9 gpio8_9 Driver off
OUT1_D9 vinla_d9

0x1604 CTRL_CORE_PAD_V D7 voutl_d10 emu3 vin2a_d10 vinla_d10 obs5 obs21 obs_irg2 gpio8_10 Driver off
OUT1_D10 vinla_d10

0x1608 CTRL_CORE_PAD_V D8 voutl_d1l emul0 vin2a_d11 vinla_d11 obs6 obs22 obs_dmarg2 gpio8_11 Driver off
OUT1_D11 vinla_d11

0x160C CTRL_CORE_PAD_V A5 voutl_d12 emull vin2a_d12 vinla_d12 obs7 obs23 gpio8_12 Driver off
OUT1_D12 vinla_d12

0x1610 CTRL_CORE_PAD_V C6 voutl_d13 emul2 vin2a_d13 vinla_d13 obs8 obs24 gpio8_13 Driver off
OuUT1_D13 vinla_d13
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Table 4-3. Multiplexing Characteristics (continued)

BALL MUXMODE FIELD SETTINGS (CTRL_CORE_PAD_*[3:0])
ADDRESS REGISTER NAME NUMBER
0 1 ‘ 2 EE 5+ 6* 7 8" 9 10 14% 15

0x1614 CTRL_CORE_PAD_V |C8 voutl_d14 emul3 vin2a_d14 vinla_d14 obs9 obs25 gpio8_14 Driver off
OuUT1_D14 vinla_d14

0x1618 CTRL_CORE_PAD_V |C7 voutl_d15 emulsd vin2a_d15 vinla_d15 obs10 obs26 gpio8_15 Driver off
OuUT1_D15 vinla_d15

0x161C CTRL_CORE_PAD_V B7 voutl_d16 uart7_rxd vin2a_d0 vinla_dO gpio8_16 Driver off
OUT1_D16 vinla_do

0x1620 CTRL_CORE_PAD_V B8 voutl_d17 uart7_txd vin2a_d1 vinla_d1 gpio8_17 Driver off
OuT1_D17 vinla_d1

0x1624 CTRL_CORE_PAD_V A7 voutl_d18 emu4 vin2a_d2 vinla_d2 obs11 obs27 gpio8_18 Driver off
OUT1_D18 vinla_d2

0x1628 CTRL_CORE_PAD_V A8 voutl_d19 emul5 vin2a_d3 vinla_d3 obs12 obs28 gpio8_19 Driver off
OuUT1_D19 vinla_d3

0x162C CTRL_CORE_PAD_V C9 voutl_d20 emul6 vin2a_d4 vinla_d4 obs13 obs29 gpio8_20 Driver off
OuUT1_D20 vinla_d4

0x1630 CTRL_CORE_PAD_V A9 voutl_d21 emul?7 vin2a_d5 vinla_d5 obs14 obs30 gpio8_21 Driver off
OuT1_D21 vinla_d5

0x1634 CTRL_CORE_PAD_V B9 voutl_d22 emul8 vin2a_d6 vinla_d6 obs15 obs31 gpio8_22 Driver off
OUT1_D22 vinla_d6

0x1638 CTRL_CORE_PAD_V |A10 voutl_d23 emul9 vin2a_d7 vinla_d7 spi3_cs3 gpio8_23 Driver off
OuUT1_D23 vinla_d7

0x163C CTRL_CORE_PAD_ V1 mdio_mclk uart3_rtsn mii0_col vin2a_clk0 vinlb_clkl gpio5_15 Driver off
MDIO_MCLK

0x1640 CTRL_CORE_PAD_ (U4 mdio_d uart3_ctsn mii0_txer vin2a_do vinlb_dO gpio5_16 Driver off
MDIO_D

0x1644 CTRL_CORE_PAD_R|U3 RMII_MHZ_50 vin2a_d11 gpio5_17 Driver off
MII_MHZ_50_CLK _CLK

0x1648 CTRL_CORE_PAD_U V2 uart3_rxd rmiil_crs mii0_rxdv vin2a_d1 vinlb_d1 spi3_sclk gpio5_18 Driver off
ART3_RXD

0x164C CTRL_CORE_PAD_U Y1 uart3_txd rmiil_rxer mii0_rxclk vin2a_d2 vinlb_d2 spi3_d1 spi4_csl gpio5_19 Driver off
ART3_TXD

0x1650 CTRL_CORE_PAD_R /W9 rgmii0_txc uart3_ctsn rmiil_rxdl mii0_rxd3 vin2a_d3 vinlb_d3 usb3_ulpi_clk spi3_d0 spi4_cs2 gpio5_20 Driver off
GMIIO_TXC

0x1654 CTRL_CORE_PAD_R|V9 rgmiio_txctl uart3_rtsn rmiil_rxd0 mii0_rxd2 vin2a_d4 vinlb_d4 ush3_ulpi_stp spi3_cs0 spi4_cs3 gpio5_21 Driver off
GMIIO_TXCTL

0x1658 CTRL_CORE_PAD_R V7 rgmii0_txd3 | rmii0_crs mii0_crs vin2a_de0 vinlb_del ush3_ulpi_dir |spi4_sclk uartd_rxd gpio5_22 Driver off
GMIIO_TXD3

0x165C CTRL_CORE_PAD_R U7 rgmiio_txd2 rmii0_rxer mii0_rxer vin2a_hsyncO |vinlb_hsyncl |usb3_ulpi_nxt spi4_d1 uartd_txd gpio5_23 Driver off
GMIIO_TXD2

0x1660 CTRL_CORE_PAD_R|V6 rgmii0_txd1 rmii0_rxd1 mii0_rxd1 vin2a_vsync0 vinlb_vsyncl |usb3_ulpi_d0 |spi4_dO uart4_ctsn gpio5_24 Driver off
GMII0_TXD1

0x1664 CTRL_CORE_PAD_R U6 rgmii0_txd0 rmii0_rxd0 mii0_rxd0 vin2a_d10 usb3_ulpi_d1 spi4_csO uart4_rtsn gpio5_25 Driver off
GMIIO_TXDO

0x1668 CTRL_CORE_PAD_R|U5 rgmii0_rxc rmiil_txen mii0_txclk vin2a_d5 vinlb_d5 usb3_ulpi_d2 gpio5_26 Driver off
GMIIO_RXC

0x166C CTRL_CORE_PAD_R|V5 rgmii0_rxctl rmiil_txdl mii0_txd3 vin2a_d6 vinlb_dé usb3_ulpi_d3 gpio5_27 Driver off
GMIIO_RXCTL

0x1670 CTRL_CORE_PAD_R V4 rgmii0_rxd3 rmiil_txd0 mii0_txd2 vin2a_d7 vinlb_d7 ush3_ulpi_d4 gpio5_28 Driver off
GMIIO_RXD3
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Table 4-3. Multiplexing Characteristics (continued)

BALL MUXMODE FIELD SETTINGS (CTRL_CORE_PAD_*[3:0])
ADDRESS REGISTER NAME NUMBER
0 1 ‘ 2 [ = [ & | & | e ] 7 8" 9 10 14% 15

0x1674 CTRL_CORE_PAD_R|V3 rgmii0_rxd2  rmii0_txen mii0_txen vin2a_d8 usb3_ulpi_d5 gpio5_29 Driver off
GMIIO_RXD2

0x1678 CTRL_CORE_PAD_R|Y2 rgmii0_rxdl  rmii0_txd1l mii0_txd1 vin2a_d9 usb3_ulpi_d6 gpio5_30 Driver off
GMII0O_RXD1

0x167C CTRL_CORE_PAD_R W2 rgmii0_rxd0  rmii0_txd0 mii0_txd0 vin2a_fldo vinlb_fld1 usb3_ulpi_d7 gpio5_31 Driver off
GMII0O_RXDO

0x1680 CTRL_CORE_PAD_U AB10 usbl_drvvbus timer16 gpio6_12 Driver off
SB1_DRVVBUS

0x1684 CTRL_CORE_PAD_U AC10 usb2_drvvbus timerl5 gpio6_13 Driver off
SB2_DRVVBUS

0x1688 CTRL_CORE_PAD_ |E21 gpio6_14 mcaspl_axr8 dcan2_tx uart10_rxd vout2_hsync vin2a_hsync0 |i2c3_sda timerl gpio6_14 Driver off
GPIO6_14 vinla_hsyncO

0x168C CTRL_CORE_PAD_ |F20 gpio6_15 mcaspl_axr9 |dcan2_rx uart10_txd vout2_vsync vin2a_vsync0 i2c3_scl timer2 gpio6_15 Driver off
GPIO6_15 vinla_vsyncO

0x1690 CTRL_CORE_PAD_ |F21 gpio6_16 mcaspl_axrl vout2_fld vin2a_fldo clkoutl timer3 gpio6_16 Driver off
GPIO6_16 0 vinla_fldO

0x1694 CTRL_CORE_PAD_X D18 xref_clkO mcasp2_axr8 mcaspl_axr4 mcaspl_ahclk mcasp5_ahclk vinla_do clkout2 timer13 gpio6_17 Driver off
REF_CLKO X X

0x1698 CTRL_CORE_PAD_X |[E17 xref_clkl mcasp2_axr9 'mcaspl_axr5 mcasp2_ahclk mcasp6_ahclk vinla_clkO timer14 gpio6_18 Driver off
REF_CLK1 X X

0x169C CTRL_CORE_PAD_X |B26 xref_clk2 mcasp2_axrl 'mcaspl_axr6é mcasp3_ahclk mcasp7_ahclk vout2_clk vin2a_clk0 timer15 gpio6_19 Driver off
REF_CLK2 0 X X vinla_clkO

0x16A0 CTRL_CORE_PAD_X|C23 xref_clk3 mcasp2_axrl mcaspl_axr7 mcasp4_ahclk mcasp8_ahclk vout2_de vin2a_de0 clkout3 timer16 gpio6_20 Driver off
REF_CLK3 1 X X vinla_de0

0x16A4 CTRL_CORE_PAD_ |C14 mcaspl_aclkx vinla_fldO i2c3_sda gpio7_31 Driver off
MCASP1_ACLKX

0x16A8 CTRL_CORE_PAD_ |D14 mcaspl_fsx vinla_deO i2c3_scl gpio7_30 Driver off
MCASP1_FSX

0x16AC CTRL_CORE_PAD_ |B14 mcaspl_aclkr 'mcasp7_axr2 vout2_d0 vin2a_d0 i2c4_sda gpio5_0 Driver off
MCASP1_ACLKR vinla_d0

0x16B0 CTRL_CORE_PAD_ J14 mcaspl_fsr  'mcasp7_axr3 vout2_d1 vin2a_d1 i2c4_scl gpio5_1 Driver off
MCASP1_FSR vinla_d1

0x16B4 CTRL_CORE_PAD_ G12 mcaspl_axr0 uart6_rxd vinla_vsyncO i2c5_sda gpio5_2 Driver off
MCASP1_AXRO

0x16B8 CTRL_CORE_PAD_ |F12 mcaspl_axrl uart6_txd vinla_hsync0 i2c5_scl gpio5_3 Driver off
MCASP1_AXR1

0x16BC CTRL_CORE_PAD_ |G13 mcaspl_axr2 mcasp6_axr2 uarté_ctsn vout2_d2 vin2a_d2 gpio5_4 Driver off
MCASP1_AXR2 vinla_d2

0x16C0 CTRL_CORE_PAD_ |J11 mcaspl_axr3 mcasp6_axr3 uarté_rtsn vout2_d3 vin2a_d3 gpio5_5 Driver off
MCASP1_AXR3 vinla_d3

0x16C4 CTRL_CORE_PAD_ |E12 mcaspl_axr4 ‘mcasp4_axr2 vout2_d4 vin2a_d4 gpio5_6 Driver off
MCASP1_AXR4 vinla_d4

0x16C8 CTRL_CORE_PAD_ |F13 mcaspl_axr5 mcasp4_axr3 vout2_d5 vin2a_d5 gpio5_7 Driver off
MCASP1_AXR5 vinla_d5

0x16CC CTRL_CORE_PAD_ |C12 mcaspl_axr6 mcasp5_axr2 vout2_d6 vin2a_d6 gpio5_8 Driver off
MCASP1_AXR6 vinla_d6

0x16D0 CTRL_CORE_PAD_ |D12 mcaspl_axr7 'mcasp5_axr3 vout2_d7 vin2a_d7 timer4 gpio5_9 Driver off
MCASP1_AXR7 vinla_d7
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Table 4-3. Multiplexing Characteristics (continued)

BALL MUXMODE FIELD SETTINGS (CTRL_CORE_PAD_*[3:0])
ADDRESS REGISTER NAME NUMBER
0 1 ‘ 2 R # | & | & ] 7 8" 9 10 14% 15

0x16D4 CTRL_CORE_PAD_ |B12 mcaspl_axr8 mcasp6_axrO spi3_sclk vinla_d15 timer5 gpio5_10 Driver off
MCASP1_AXR8

0x16D8 CTRL_CORE_PAD_ |All mcaspl_axr9 mcasp6_axrl spi3_d1 vinla_d14 timer6 gpio5_11 Driver off
MCASP1_AXR9

0x16DC CTRL_CORE_PAD_ |B13 mcaspl_axrl 'mcasp6_aclkx mcasp6_aclkr |spi3_d0 vinla_d13 timer7 gpio5_12 Driver off
MCASP1_AXR10 0

0x16E0 CTRL_CORE_PAD_ |Al12 mcaspl_axrl mcasp6_fsx |mcasp6_fsr |spi3_csO vinla_d12 timer8 gpio4_17 Driver off
MCASP1_AXR11 1

0x16E4 CTRL_CORE_PAD_ |E14 mcaspl_axrl mcasp7_axrO spi3_csl vinla_d11 timer9 gpio4_18 Driver off
MCASP1_AXR12 2

0x16E8 CTRL_CORE_PAD_ |A13 mcaspl_axrl ‘mcasp7_axrl vinla_d10 timer10 gpio6_4 Driver off
MCASP1_AXR13 3

0x16EC CTRL_CORE_PAD_ |G14 mcaspl_axrl 'mcasp7_aclkx /mcasp7_aclkr vinla_d9 timerll gpio6_5 Driver off
MCASP1_AXR14 4

0x16F0 CTRL_CORE_PAD_ |F14 mcaspl_axrl mcasp7_fsx |mcasp7_fsr vinla_d8 timer12 gpio6_6 Driver off
MCASP1_AXR15 5

0x16F4 CTRL_CORE_PAD_ |A19 mcasp2_aclkx vinla_d7 Driver off
MCASP2_ACLKX

0x16F8 CTRL_CORE_PAD_ |A18 mcasp2_fsx vinla_d6 Driver off
MCASP2_FSX

0x16FC CTRL_CORE_PAD_ |E15 mcasp2_aclkr mcasp8_axr2 vout2_d8 vin2a_d8 Driver off
MCASP2_ACLKR vinla_d8

0x1700 CTRL_CORE_PAD_ |A20 mcasp2_fsr  'mcasp8_axr3 vout2_d9 vin2a_d9 Driver off
MCASP2_FSR vinla_d9

0x1704 CTRL_CORE_PAD_ B15 mcasp2_axr0 vout2_d10 vin2a_d10 Driver off
MCASP2_AXRO vinla_d10

0x1708 CTRL_CORE_PAD_ Al5 mcasp2_axrl vout2_d11 vin2a_d11 Driver off
MCASP2_AXR1 vinla_d11

0x170C CTRL_CORE_PAD_ |C15 mcasp2_axr2 mcasp3_axr2 vinla_d5 gpio6_8 Driver off
MCASP2_AXR2

0x1710 CTRL_CORE_PAD_ |Al16 mcasp2_axr3 mcasp3_axr3 vinla_d4 gpio6_9 Driver off
MCASP2_AXR3

0x1714 CTRL_CORE_PAD_ |D15 mcasp2_axr4 mcasp8_axr0 vout2_d12 vin2a_d12 gpiol_4 Driver off
MCASP2_AXR4 vinla_d12

0x1718 CTRL_CORE_PAD_ |B16 mcasp2_axr5 ‘mcasp8_axrl vout2_d13 vin2a_d13 gpio6_7 Driver off
MCASP2_AXR5 vinla_d13

0x171C CTRL_CORE_PAD_ |B17 mcasp2_axr6 'mcasp8_aclkx i mcasp8_aclkr vout2_d14 vin2a_d14 gpio2_29 Driver off
MCASP2_AXR6 vinla_d14

0x1720 CTRL_CORE_PAD_ |A17 mcasp2_axr7 'mcasp8_fsx | mcasp8_fsr vout2_d15 vin2a_d15 gpiol_5 Driver off
MCASP2_AXR7 vinla_d15

0x1724 CTRL_CORE_PAD_ |B18 mcasp3_aclkx mcasp3_aclkr imcasp2_axrl |uart7_rxd vinla_d3 gpio5_13 Driver off
MCASP3_ACLKX

0x1728 CTRL_CORE_PAD_ |F15 mcasp3_fsx  mcasp3_fsr | mcasp2_axrl |uart7_txd vinla_d2 gpio5_14 Driver off
MCASP3_FSX 3

0x172C CTRL_CORE_PAD_ |B19 mcasp3_axr0 mcasp2_axrl uart7_ctsn uart5_rxd vinla_d1l Driver off
MCASP3_AXRO 4

0x1730 CTRL_CORE_PAD_ |C17 mcasp3_axrl mcasp2_axrl |uart7_rtsn uarts_txd vinla_do vinla_fldOo Driver off
MCASP3_AXR1 5
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Table 4-3. Multiplexing Characteristics (continued)

BALL MUXMODE FIELD SETTINGS (CTRL_CORE_PAD_*[3:0])
ADDRESS REGISTER NAME NUMBER
0 1 ‘ 2 [ = [ & | & | e ] 7 8" 9 10 14% 15

0x1734 CTRL_CORE_PAD_ |C18 mcasp4_aclkx mcasp4_aclkr |spi3_sclk uart8_rxd i2c4_sda vout2_d16 vin2a_d16 vinla_d15 Driver off
MCASP4_ACLKX vinla_d16

0x1738 CTRL_CORE_PAD_ |A21 mcasp4_fsx  mcasp4_fsr  |spi3_d1 uart8_txd i2c4_scl vout2_d17 vin2a_d17 vinla_d14 Driver off
MCASP4_FSX vinla_d17

0x173C CTRL_CORE_PAD_ |G16 mcasp4_axr0 spi3_do uart8_ctsn uart4_rxd vout2_d18 vin2a_d18 vinla_d13 i2c6_scl Driver off
MCASP4_AXRO vinla_d18

0x1740 CTRL_CORE_PAD_ D17 mcasp4_axrl spi3_cs0 uart8_rtsn uart4_txd vout2_d19 vin2a_d19 vinla_d12 i2c6_sda Driver off
MCASP4_AXR1 vinla_d19

0x1744 CTRL_CORE_PAD_ |AA3 mcasp5_aclkx mcasp5_aclkr |spi4_sclk uart9_rxd i2c5_sda vout2_d20 vin2a_d20 vinla_d11 Driver off
MCASP5_ACLKX vinla_d20

0x1748 CTRL_CORE_PAD_ |AB9 mcasp5_fsx  mcasp5_fsr  spi4_d1 uart9_txd i2c5_scl vout2_d21 vin2a_d21 vinla_d10 Driver off
MCASP5_FSX vinla_d21

0x174C CTRL_CORE_PAD_ |AB3 mcasp5_axr0 spi4_do uart9_ctsn uart3_rxd vout2_d22 vin2a_d22 vinla_d9 Driver off
MCASP5_AXRO vinla_d22

0x1750 CTRL_CORE_PAD_ |AA4 mcasp5_axrl spi4_cs0 uart9_rtsn uart3_txd vout2_d23 vin2a_d23 vinla_d8 Driver off
MCASP5_AXR1 vinla_d23

0x1754 CTRL_CORE_PAD_ W6 mmcl_clk gpio6_21 Driver off
MMC1_CLK

0x1758 CTRL_CORE_PAD_ Y6 mmcl_cmd gpio6_22 Driver off
MMC1_CMD

0x175C CTRL_CORE_PAD_ |AA6 mmc1_dat0 gpio6_23 Driver off
MMC1_DATO

0x1760 CTRL_CORE_PAD_ Y4 mmcl_datl gpio6_24 Driver off
MMC1_DAT1

0x1764 CTRL_CORE_PAD_ |AA5 mmcl_dat2 gpio6_25 Driver off
MMC1_DAT2

0x1768 CTRL_CORE_PAD_ Y3 mmcl_dat3 gpio6_26 Driver off
MMC1_DAT3

0x176C CTRL_CORE_PAD_ (W7 mmcl_sdcd uart6_rxd i2c4_sda gpio6_27 Driver off
MMC1_SDCD

0x1770 CTRL_CORE_PAD_ Y9 mmcl_sdwp uart6_txd i2c4_scl gpio6_28 Driver off
MMC1_SDWP

0x1774 CTRL_CORE_PAD_ |ACS5 gpio6_10 mdio_mclk i2c3_sda usb3_ulpi_d7 |vin2b_hsyncl vinla_clkO ehrpwm2A gpio6_10 Driver off
GPIO6_10

0x1778 CTRL_CORE_PAD_ |AB4 gpio6_11 mdio_d i2c3_scl ush3_ulpi_d6 vin2b_vsyncl vinla_deO ehrpwm2B gpio6_11 Driver off
GPIO6_11

0x177C CTRL_CORE_PAD_ AD4 mmc3_clk usb3_ulpi_d5 |vin2b_d7 vinla_d7 ehrpwm?2_trip gpio6_29 Driver off
MMC3_CLK zone_input

0x1780 CTRL_CORE_PAD_ |AC4 mmc3_cmd  spi3_sclk usb3_ulpi_d4 |vin2b_d6 vinla_dé eCAP2_in_P gpio6_30 Driver off
MMC3_CMD WM2_out

0x1784 CTRL_CORE_PAD_ |AC7 mmc3_dat0  spi3_d1 uarts_rxd usb3_ulpi_d3 |vin2b_d5 vinla_d5 eQEP3A_in  gpio6_31 Driver off
MMC3_DATO

0x1788 CTRL_CORE_PAD_ AC6 mmc3_datl spi3_dO uart5_txd usb3_ulpi_d2 |vin2b_d4 vinla_d4 eQEP3B_in  gpio7_0 Driver off
MMC3_DAT1

0x178C CTRL_CORE_PAD_ |AC9 mmc3_dat2  spi3_cs0 uart5_ctsn usb3_ulpi_d1 |vin2b_d3 vinla_d3 eQEP3_index gpio7_1 Driver off
MMC3_DAT2

0x1790 CTRL_CORE_PAD_ |AC3 mmc3_dat3  spi3_csl uarts_rtsn usbh3_ulpi_d0 |vin2b_d2 vinla_d2 eQEP3_strob  gpio7_2 Driver off
MMC3_DAT3 e
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Table 4-3. Multiplexing Characteristics (continued)

ADDRESS ‘ REGISTER NAME ‘

MUXMODE FIELD SETTINGS (CTRL_CORE_PAD_*[3:0])

NUMBER 0 1 ‘ 2 [ = [ & | & | e ] 7 8" 9 10 14% 15

0x1794 CTRL_CORE_PAD_ |AC8 mmc3_dat4 | spi4_sclk uart10_rxd usbh3_ulpi_nxt |vin2b_d1 vinla_d1 ehrpwm3A gpiol_22 Driver off
MMC3_DAT4

0x1798 CTRL_CORE_PAD_ |AD6 mmc3_dat5 | spi4_d1 uart10_txd usb3_ulpi_dir |vin2b_d0 vinla_dO ehrpwm3B gpiol_23 Driver off
MMC3_DAT5

0x179C CTRL_CORE_PAD_ |AB8 mmc3_daté | spi4_dO uartlO_ctsn  |usb3_ulpi_stp |vin2b_del vinla_hsyncO |ehrpwm3_trip gpiol_24 Driver off
MMC3_DAT6 zone_input

0x17A0 CTRL_CORE_PAD_ |AB5 mmc3_dat7  spi4_csO uart10_rtsn usb3_ulpi_clk vin2b_clkl vinla_vsyncO eCAP3_in_P gpiol 25 Driver off
MMC3_DAT7 WM3_out

0x17A4 CTRL_CORE_PAD_S |A25 spil_sclk gpio7_7 Driver off
PI1_SCLK

0x17A8 CTRL_CORE_PAD_S |F16 spil_d1 gpio7_8 Driver off
PI1_D1

0x17AC CTRL_CORE_PAD_S B25 spil_do gpio7_9 Driver off
PI1_DO

0x17B0 CTRL_CORE_PAD_S A24 spil_cs0 gpio7_10 Driver off
PI1_CSO

0x17B4 CTRL_CORE_PAD_S |A22 spil_csl satal_led spi2_csl gpio7_11 Driver off
PI1_CS1

0x17B8 CTRL_CORE_PAD_S |B21 spil_cs2 uart4_rxd mmc3_sdcd  spi2_cs2 dcan2_tx mdio_mclk hdmil_hpd gpio7_12 Driver off
PI1_CS2

0x17BC CTRL_CORE_PAD_S |B20 spil_cs3 uart4_txd mmc3_sdwp spi2_cs3 dcan2_rx mdio_d hdmil_cec gpio7_13 Driver off
PI1_CS3

0x17C0 CTRL_CORE_PAD_S |A26 spi2_sclk uart3_rxd gpio7_14 Driver off
PI2_SCLK

0x17C4 CTRL_CORE_PAD_S B22 spi2_d1 uart3_txd gpio7_15 Driver off
PI12_D1

0x17C8 CTRL_CORE_PAD_S |G17 spi2_do uart3_ctsn uart5_rxd gpio7_16 Driver off
PI2_DO

0x17CC CTRL_CORE_PAD_S B24 spi2_cs0 uart3_rtsn uart5_txd gpio7_17 Driver off
PI2_CSO

0x17D0 CTRL_CORE_PAD_D G20 dcanl_tx uart8_rxd mmc2_sdcd hdmil_hpd gpiol_14 Driver off
CAN1_TX

0x17D4 CTRL_CORE_PAD_D G19 dcanl_rx uart8_txd mmc2_sdwp | satal_led hdmil_cec gpiol_15 Driver off
CAN1_RX

0x17EO0 CTRL_CORE_PAD_U B27 uartl_rxd mmc4_sdcd gpio7_22 Driver off
ART1_RXD

0x17E4 CTRL_CORE_PAD_U C26 uartl_txd mmc4_sdwp gpio7_23 Driver off
ART1_TXD

O0x17E8 CTRL_CORE_PAD_U E25 uartl_ctsn uart9_rxd mmc4_clk gpio7_24 Driver off
ART1_CTSN

0x17EC CTRL_CORE_PAD_U|C27 uartl_rtsn uart9_txd mmc4_cmd gpio7_25 Driver off
ART1_RTSN

0x17F0 CTRL_CORE_PAD_U|D28 uart3_ctsn uart3_rctx mmc4_dat0  uart2_rxd uartl_dcdn gpio7_26 Driver off
ART2_RXD

0x17F4 CTRL_CORE_PAD_U|D26 uart2_txd uart3_rtsn uart3_sd mmc4_datl |uart2_txd uartl_dsrn gpio7_27 Driver off
ART2_TXD

0x17F8 CTRL_CORE_PAD_U D27 uart2_ctsn uart3_rxd mmc4_dat2  |uartl0_rxd uartl_dtrn gpiol_16 Driver off
ART2_CTSN
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Table 4-3. Multiplexing Characteristics (continued)

BALL MUXMODE FIELD SETTINGS (CTRL_CORE_PAD_*[3:0])
ADDRESS REGISTER NAME NUMBER
0 1 ‘ 2 [ = [ & | & | e ] 7 8" 9 10 14¢ 15
0x17FC CTRL_CORE_PAD_U|C28 uart2_rtsn uart3_txd uart3_irtx mmc4_dat3  |uartl0_txd uartl_rin gpiol_17 Driver off
ART2_RTSN
0x1800 CTRL_CORE_PAD_| C21 i2c1_sda Driver off
2C1_SDA
0x1804 CTRL_CORE_PAD_| C20 i2c1_scl Driver off
2C1_SCL
0x1808 CTRL_CORE_PAD_| |C25 i2c2_sda hdmil_ddc_sc Driver off
2C2_SDA |
0x180C CTRL_CORE_PAD_I F17 i2c2_scl hdmil_ddc_sd Driver off
2C2_SsCL a
0x1818 CTRL_CORE_PAD_ |AD17 WakeupO dcanl_rx gpiol_0 Driver off
WAKEUPO sys_nirg2
0x1824 CTRL_CORE_PAD_ |AC16 Wakeup3 sys_nirql gpiol_3 Driver off
WAKEUP3 dcan2_rx
0x1828 CTRL_CORE_PAD_ Y1l on_off
ON_OFF
0x182C CTRL_CORE_PAD_R AB17 rtc_porz
TC_PORZ
0x1830 CTRL_CORE_PAD_T F18 tms
MS
0x1834 CTRL_CORE_PAD_T D23 tdi gpio8_27
[n]]
0x1838 CTRL_CORE_PAD_T |F19 tdo gpio8_28
0x183C CTRL_CORE_PAD_T |[E20 telk
CLK
0x1840 CTRL_CORE_PAD_T D20 trstn
RSTN
0x1844 CTRL_CORE_PAD_R E18 rtck gpio8_29
TCK
0x1848 CTRL_CORE_PAD_E G21 emu0 gpio8_30
MUO
0x184C CTRL_CORE_PAD_E D24 emul gpio8_31
MUl
0x185C CTRL_CORE_PAD_R|E23 resetn
ESETN
0x1860 CTRL_CORE_PAD_N D21 nmin_dsp
MIN_DSP
0x1864 CTRL_CORE_PAD_R F23 rstoutn
STOUTN

1. N/A stands for Not Applicable.
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4.4  Signa

| Descriptions

Many signals are available on multiple pins, according to the software configuration of the pin multiplexing
options.
1. SIGNAL NAME: The name of the signal passing through the pin.

NOTE

The subsystem multiplexing signals are not described in Table 4-2 and Table 4-3.

2. DESCRIPTION: Description of the signal
3. TYPE: Signal direction and type:

4. BA

| = Input

O = Output

10 = Input or output
D = Open Drain

DS = Differential

A = Analog

PWR = Power
GND = Ground

LL: Associated ball(s) bottom

NOTE

For more information, see Control Module chapter, Control Module Register Manual section

in the device TRM.

4.4.1 Video Input Ports (VIP)

NOTE
For more information, see Video Input Port chapter in the device TRM.

CAUTION

are used. The IOSETs are defined in Table 7-4 and Table 7-5.

The I/O timings provided in Section 7, Timing Requirements and Switching
Characteristics are valid only for VIN1 and VIN2 if signals within a single IOSET

Table 4-4. VIP Signal Descriptions

SIGNAL NAME DESCRIPTION BALL
Video Input 1
vinla_clkO Video Input 1 Port A Clock input.Input clock for 8-bit 16-bit or 24-bit Port A video AC5/B11/E17/

capture. Input data is sampled on the CLKO edge.

P1/P4/B26

vinla_doO Video Input 1 Port A Data input AD6/B7/C17/
D18/ M6/ R6/B14
vinla_d1 Video Input 1 Port A Data input AC8/B19/B8/ M2
/T9/J14
vinla_d2 Video Input 1 Port A Data input A7/AC3/F15/L5/
T6/G13
vinla_d3 Video Input 1 Port A Data input A8/AC9/B18/ M1
[ T71J11
vinla_d4 Video Input 1 Port A Data input Al6/AC6/C9/L6/
P6/E12
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Table 4-4. VIP Signal Descriptions (continued)

SIGNAL NAME DESCRIPTION TYPE BALL
vinla_d5 Video Input 1 Port A Data input | A9/AC7/C15/L4/
R9/F13
vinla_d6 Video Input 1 Port A Data input | A18/AC4/B9/L3/
R5/C12
vinla_d7 Video Input 1 Port A Data input | A10/A19/AD4 /L2
/P5/D12
vinla_d8 Video Input 1 Port A Data input | AA4/E8B/F14/L1/
U2/ E15
vinla_d9 Video Input 1 Port A Data input | AB3/D9/G14 /K2
/U1/A20
vinla_d10 Video Input 1 Port A Data input | A13/AB9/D7/J1/
P3/B15
vinla_d11 Video Input 1 Port A Data input | AA3/D8/E14/J2]
R2/A15
vinla_d12 Video Input 1 Port A Data input | A12/A5/D17 /H1/
K7 /D15
vinla_d13 Video Input 1 Port A Data input | B13/C6/G16/J3/
M7/ B16
vinla_d14 Video Input 1 Port A Data input | Al11/A21/C8/H2/
J5/B17
vinla_d15 Video Input 1 Port A Data input | B12/C18/C7/H3
/ K6/ A17
vinla_d16 Video Input 1 Port A Data input | F11/R6/C18
vinla_d17 Video Input 1 Port A Data input | G10/T9/A21
vinla_d18 Video Input 1 Port A Data input | F10/T6/ G16
vinla_d19 Video Input 1 Port A Data input | G11/T7 /D17
vinla_d20 Video Input 1 Port A Data input | E9/ P6/AA3
vinla_d21 Video Input 1 Port A Data input | F9/R9/AB9
vinla_d22 Video Input 1 Port A Data input | F8/R5/AB3
vinla_d23 Video Input 1 Port A Data input | E7 /P5/AA4
vinla_deO Video Input 1 Port A Field ID input | AB4/B10/ D14/
N9 /H6/C23/P7
vinla_fldO Video Input 1 Port A Field ID input | Ci4/C17/D11/
P9 /J7/F21
vinla_hsyncO Video Input 1 Port A Horizontal Sync input | AB8/C11/F12/
N7 /R3/P7/E21
vinla_vsyncO Video Input 1 Port A Vertical Sync input | AB5/E11/G12/
R4 /T2/N1/F20
vinlb_clkl Video Input 1 Port B Clock input | N9 /V1/ M4/ P7
vinlb_doO Video Input 1 Port B Data input | R6 /U4 [ K7
vinlb_d1 Video Input 1 Port B Data input | T9/V2 /M7
vinlb_d2 Video Input 1 Port B Data input | T6/Y1/J35
vinlb_d3 Video Input 1 Port B Data input | T7 /W9 /K6
vinlb_d4 Video Input 1 Port B Data input | P6/V9/J7
vinlb_d5 Video Input 1 Port B Data input | R9/U5/J34
vinlb_d6 Video Input 1 Port B Data input | R5/V5/J6
vinlb_d7 Video Input 1 Port B Data input | P5/V4/H4
vinlb_del Video Input 1 Port B Field ID input | P9/ V7 /N6
vinlb_fld1 Video Input 1 Port B Field ID input | P4 /W2 /M4
vinlb_hsyncl Video Input 1 Port B Horizontal Sync input | N7 /U7 /H5
vinlb_vsyncl Video Input 1 Port B Vertical Sync input | R4 /V6 | H6
Video Input 2
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Table 4-4. VIP Signal Descriptions (continued)

SIGNAL NAME DESCRIPTION TYPE BALL
vin2a_clk0 Video Input 2 Port A Clock input | B11/B26/E1/ P4/
V1
vin2a_do0 Video Input 2 Port A Data input | B14/B7/F2/R6/
u4
vin2a_d1 Video Input 2 Port A Data input | B8/F3/J14/T9/
V2
vin2a_d2 Video Input 2 Port A Data input | A7/D1/G13/T6/
Y1
vin2a_d3 Video Input 2 Port A Data input | A8/E2/J11/T71/
W9
vin2a_d4 Video Input 2 Port A Data input | C9/D2/E12/P6/
V9
vin2a_d5 Video Input 2 Port A Data input | A9/ F13/F4/R9/
U5
vin2a_d6 Video Input 2 Port A Data input | B9/C1/Cl12/R5/
V5
vin2a_d7 Video Input 2 Port A Data input | Al10/D12/E4/P5/
V4
vin2a_d8 Video Input 2 Port A Data input | E15/E8/F5/U2/
V3
vin2a_d9 Video Input 2 Port A Data input | A20/D9/E6/UL/
Y2
vin2a_d10 Video Input 2 Port A Data input | B15/D3/D7/P3/
ueé
vin2a_d11 Video Input 2 Port A Data input | Al15/D8/F6/R2/
u3
vin2a_d12 Video Input 2 Port A Data input | A5/ D15/ D5/ K7
vin2a_d13 Video Input 2 Port A Data input | B16/C2/C6/ M7
vin2a_d14 Video Input 2 Port A Data input | B17/C3/C8/J5
vin2a_d15 Video Input 2 Port A Data input | Al17/C4/C7 /K6
vin2a_d16 Video Input 2 Port A Data input | B2/C18/F11
vin2a_d17 Video Input 2 Port A Data input | A21/D6/G10
vin2a_d18 Video Input 2 Port A Data input | C5/F10/G16
vin2a_d19 Video Input 2 Port A Data input | A3/D17/G11
vin2a_d20 Video Input 2 Port A Data input | AA3/B3/E9
vin2a_d21 Video Input 2 Port A Data input | AB9 /B4 /F9
vin2a_d22 Video Input 2 Port A Data input | AB3/B5/F8
vin2a_d23 Video Input 2 Port A Data input | A4 | AA4 | ET
vin2a_de0 Video Input 2 Port A Field ID input | B10/C23/ G2/ H6
[ P7IV7
vin2a_fldO Video Input 2 Port A Field ID input | D11/F21/ G2/ H7
[371P9 /W2
vin2a_hsyncO Video Input 2 Port A Horizontal Sync input | Cl1/E21/G1/P7
/ R3 /U7
vin2a_vsyncO Video Input 2 Port A Vertical Sync input | E11/F20/G6/N1/
T2/V6
vin2b_clk1 Video Input 2 Port B Clock input | AB5 [/ H7 | M4 | P7
vin2b_do0 Video Input 2 Port B Data input | A4 | AD6 | K7
vin2b_d1 Video Input 2 Port B Data input | AC8/B5/ M7
vin2b_d2 Video Input 2 Port B Data input | AC3/B4/J5
vin2b_d3 Video Input 2 Port B Data input | AC9 /B3 /K6
vin2b_d4 Video Input 2 Port B Data input | A3/ AC6 [ J7
vin2b_d5 Video Input 2 Port B Data input | AC7/C5/J4
Copyright © 2016-2019, Texas Instruments Incorporated Terminal Configuration and Functions 87

Submit Documentation Feedback
Product Folder Links: TDA2EG


http://www.ti.com/product/tda2eg?qgpn=tda2eg
http://www.ti.com
http://www.ti.com/feedbackform/techdocfeedback?litnum=SPRS958H&partnum=TDA2EG
http://www.ti.com/product/tda2eg?qgpn=tda2eg

13 TEXAS
TDA2EG INSTRUMENTS

SPRS958H -MARCH 2016—-REVISED NOVEMBER 2019 www.ti.com

Table 4-4. VIP Signal Descriptions (continued)

SIGNAL NAME DESCRIPTION TYPE BALL
vin2b_d6é Video Input 2 Port B Data input | AC4 /D6 /36
vin2b_d7 Video Input 2 Port B Data input | AD4/ B2/ H4
vin2b_del Video Input 2 Port B Field ID input | AB8 /G2 /N6
vin2b_fld1 Video Input 2 Port B Field ID input | G2/ M4

vin2b_hsyncl Video Input 2 Port B Horizontal Sync input | AC5/G1/H5
vin2b_vsyncl Video Input 2 Port B Vertical Sync input | AB4 | G6 / H6

4.4.2 Display Subsystem — Video Output Ports

CAUTION

The 1/0O timings provided in Section 7, Timing Requirements and Switching
Characteristics are valid only if signals within a single IOSET are used. The
IOSETS are defined inTable 7-18.

Table 4-5. DSS Signal Descriptions

SIGNAL NAME DESCRIPTION | TYPE | BALL
DPI Video Output 1
voutl_clk Video Output 1 Clock output (@) D11
voutl_de Video Output 1 Data Enable output (@) B10
voutl_fld Video Output 1 Field ID output.This signal is not used for embedded sync modes. (@) B11
voutl_hsync Video Output 1 Horizontal Sync output.This signal is not used for embedded sync (@) Cl1
modes.
voutl_vsync Video Output 1 Vertical Sync output.This signal is not used for embedded sync modes. (0] El1
voutl_dO Video Output 1 Data output (0] F11
voutl dil Video Output 1 Data output (0] G10
voutl _d2 Video Output 1 Data output (0] F10
voutl d3 Video Output 1 Data output (0] G1l1
voutl_d4 Video Output 1 Data output (0] E9
voutl_d5 Video Output 1 Data output (0] F9
voutl_d6 Video Output 1 Data output (0] F8
voutl _d7 Video Output 1 Data output (0] E7
voutl d8 Video Output 1 Data output (0] E8
voutl d9 Video Output 1 Data output (0] D9
voutl_di10 Video Output 1 Data output (0] D7
voutl dil Video Output 1 Data output (0] D8
voutl_di12 Video Output 1 Data output (0] A5
voutl_di13 Video Output 1 Data output O C6
voutl_di4 Video Output 1 Data output O Cc8
voutl_di15 Video Output 1 Data output (0] Cc7
voutl_d16 Video Output 1 Data output (0] B7
voutl_di17 Video Output 1 Data output (0] B8
voutl_di18 Video Output 1 Data output (0] A7
voutl_d19 Video Output 1 Data output (0] A8
voutl_d20 Video Output 1 Data output O C9
voutl_d21 Video Output 1 Data output (0] A9
voutl_d22 Video Output 1 Data output (0] B9
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Table 4-5. DSS Signal Descriptions (continued)

SIGNAL NAME DESCRIPTION TYPE BALL
voutl_d23 Video Output 1 Data output (@] A10
DPI Video Output 2

vout2_clk Video Output 2 Clock output (0] H7 /B26
vout2_de Video Output 2 Data Enable output (0] G2/C23
vout2_fld Video Output 2 Field ID output.This signal is not used for embedded sync modes. (0] E1l/F21

vout2_hsync Video Output 2 Horizontal Sync output.This signal is not used for embedded sync (@] Gl/E21

modes.

vout2_vsync Video Output 2 Vertical Sync output.This signal is not used for embedded sync modes. (@) G6/ F20
vout2_d0 Video Output 2 Data output (@) A4/ Bl4
vout2_d1 Video Output 2 Data output (@) B5/J14
vout2_d2 Video Output 2 Data output (@) B4/ G13
vout2_d3 Video Output 2 Data output (@) B3/J11
vout2_d4 Video Output 2 Data output (@) A3/ E12
vout2_d5 Video Output 2 Data output (@) C5/F13
vout2_d6 Video Output 2 Data output (@) D6/ C12
vout2_d7 Video Output 2 Data output (@) B2 /D12
vout2_d8 Video Output 2 Data output (@) C4 [ E15
vout2_d9 Video Output 2 Data output (@) C3/A20
vout2_d10 Video Output 2 Data output (@) C2/B15
vout2_d11l Video Output 2 Data output (@) D5/ Al15
vout2_d12 Video Output 2 Data output (@) F6 / D15
vout2_d13 Video Output 2 Data output (@) D3/B16
vout2_d14 Video Output 2 Data output (@) E6/B17
vout2_d15 Video Output 2 Data output (@) F5/A17
vout2_d16 Video Output 2 Data output (@) E4/C18
vout2_d17 Video Output 2 Data output (@) Cl/A21
vout2_d18 Video Output 2 Data output (@) F4/G16
vout2_d19 Video Output 2 Data output (@) D2 /D17
vout2_d20 Video Output 2 Data output (@) E2 / AA3
vout2_d21 Video Output 2 Data output (@) D1/ AB9
vout2_d22 Video Output 2 Data output (@) F3/AB3
vout2_d23 Video Output 2 Data output (@) F2 /| AA4

DPI Video Output 3

vout3_clk Video Output 3 Clock output (@) P1
vout3_d0 Video Output 3 Data output (@) M6
vout3_d1 Video Output 3 Data output (@) M2
vout3_d2 Video Output 3 Data output (@) L5
vout3_d3 Video Output 3 Data output (@) M1
vout3_d4 Video Output 3 Data output (@) L6
vout3_d5 Video Output 3 Data output (@) L4
vout3_d6 Video Output 3 Data output (@) L3
vout3_d7 Video Output 3 Data output (@) L2
vout3_d8 Video Output 3 Data output (@) L1
vout3_d9 Video Output 3 Data output (@) K2
vout3_d10 Video Output 3 Data output (@) Jl
vout3_d1l Video Output 3 Data output (@) J2
vout3_d12 Video Output 3 Data output (@) H1
vout3_d13 Video Output 3 Data output (@) J3

Copyright © 2016-2019,

Texas Instruments Incorporated

Submit Documentation Feedback
Product Folder Links: TDA2EG

Terminal Configuration and Functions

89


http://www.ti.com/product/tda2eg?qgpn=tda2eg
http://www.ti.com
http://www.ti.com/feedbackform/techdocfeedback?litnum=SPRS958H&partnum=TDA2EG
http://www.ti.com/product/tda2eg?qgpn=tda2eg

13 TEXAS
INSTRUMENTS

www.ti.com

TDA2EG
SPRS958H ~MARCH 2016 -REVISED NOVEMBER 2019

Table 4-5. DSS Signal Descriptions (continued)

SIGNAL NAME DESCRIPTION TYPE BALL
vout3_d14 Video Output 3 Data output (@] H2
vout3_d15 Video Output 3 Data output (0] H3
vout3_d16 Video Output 3 Data output (0] R6
vout3_d17 Video Output 3 Data output (0] T9
vout3_d18 Video Output 3 Data output (0] T6
vout3_d19 Video Output 3 Data output (@] T7
vout3_d20 Video Output 3 Data output (0] P6
vout3_d21 Video Output 3 Data output (0] R9
vout3_d22 Video Output 3 Data output (0] R5
vout3_d23 Video Output 3 Data output (0] P5
vout3_de Video Output 3 Data Enable output (0] N9
vout3_fld Video Output 3 Field ID output.This signal is not used for embedded sync modes. (0] P9

vout3_hsync Video Output 3 Horizontal Sync output.This signal is not used for embedded sync (0] N7
modes.
vout3_vsync Video Output 3 Vertical Sync output.This signal is not used for embedded sync modes. (@) R4
4.4.3 Display Subsystem — High-Definition Multimedia Interface (HDMI)
NOTE
For more information, see Display Subsystem chapter in the device TRM.
Table 4-6. HDMI Signal Descriptions
SIGNAL NAME DESCRIPTION TYPE BALL
hdmil_cec HDMI consumer electronic control 10D B20/ G19
hdmil_hpd HDMI display hot plug detect I0D B21/ G20
hdmil_ddc_scl HDMI display data channel clock I0D C25
hdmil_ddc_sda | HDMI display data channel data I0D F17
hdmil_clockx HDMI clock differential positive or negative oDS AG16
hdmil_clocky HDMI clock differential positive or negative oDS AH16
hdmil_data2x HDMI data 2 differential positive or negative oDS AG19
hdmil_data2y HDMI data 2 differential positive or negative oDS AH19
hdmil_datalx HDMI data 1 differential positive or negative oDS AG18
hdmil_dataly HDMI data 1 differential positive or negative oDS AH18
hdmil_dataOx HDMI data 0 differential positive or negative oDS AG17
hdmil_dataOy HDMI data 0 differential positive or negative oDS AH17
4.4.4 Camera Serial Interface 2 CAL bridge (CSI2)
NOTE
For more information, see Camera Interface Subsystem chapter in the device TRM.
Table 4-7. CSI 2 Signal Descriptions

SIGNAL NAME DESCRIPTION TYPE BALL
csi2_0_dx0 Serial data/clock input - line 0 (position 1) | AE1
csi2_0_dy0 Serial data/clock input - line 0 (position 1) | AD2
csi2_0_dx1 Serial data/clock input - line 1 (position 2) | AF1
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Table 4-7. CSI 2 Signal Descriptions (continued)

SIGNAL NAME DESCRIPTION TYPE BALL
csi2_0_dyl Serial data/clock input - line 1 (position 2) | AE2
csi2_0_dx2 Serial data/clock input - line 2 (position 3) | AF2
csi2_0_dy2 Serial data/clock input - line 2 (position 3) | AF3
csi2_0_dx3 Serial data/clock input - line 3 (position 4) | AH4
csi2_0_dy3 Serial data/clock input - line 3 (position 4) | AG4
csi2_0_dx4 Serial data input only - line 4 (position 5) I AH3
csi2_0_dy4 Serial data input only - line 4 (position 5) I AG3
csi2_1 dx0 Serial data/clock input - line O (position 1) | AG5
csi2_1 dyo0 Serial data/clock input - line O (position 1) | AH5
csi2_1 dx1 Serial data/clock input - line 1 (position 2) | AG6
csi2_1 dyl Serial data/clock input - line 1 (position 2) | AH6
csi2_1 dx2 Serial data/clock input - line 2 (position 3) | AH7
csi2_1 dy2 Serial data/clock input - line 2 (position 3) | AG7

(1) Line 4 (position 5) supports only data. For more information, see Camera Interface Subsystem chapter in the device TRM.

445 External Memory Interface (EMIF SDRAM)

NOTE
For more information, see Memory Subsystem chapter, EMIF Controller section in the device

TRM.

NOTE
Dual rank support is not available on this device, but signal names are retained for
consistency with the TDA2xx family of devices.

NOTE
The index number 1 which is part of the EMIF1 signal prefixes (ddrl_*) listed in Table 4-8,
EMIF SDRAM Signal Descriptions, column "SIGNAL NAME" not to be confused with DDR1

type of SDRAM memories.

Table 4-8. EMIF SDRAM Signal Descriptions

SIGNAL NAME DESCRIPTION | TYPE | BALL
EMIF SDRAM Channel 1

ddrl_csn0 EMIF1 Chip Select 0 (0] AH23
ddrl_csnl EMIF1 Chip Select 1 (0] AB16
ddrl_cke EMIF1 Clock Enable (0] AG22
ddrl_ck EMIF1 Clock (0] AG24
ddrl_nck EMIF1 Negative Clock (0] AH24
ddrl_odtO EMIF1 On-Die Termination for Chip Select 0 (0] AE20
ddrl_odtl EMIF1 On-Die Termination for Chip Select 1 (0] AC17
ddrl_casn EMIF1 Column Address Strobe (0] AC18
ddrl_rasn EMIF1 Row Address Strobe (0] AF20
ddrl_wen EMIF1 Write Enable (0] AH21
ddrl_rst EMIF1 Reset output (DDR3-SDRAM only) (0] AG21
ddrl_ba0 EMIF1 Bank Address (0] AF17
ddrl_bal EMIF1 Bank Address (0] AE18
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Table 4-8. EMIF SDRAM Signal Descriptions (continued)

SIGNAL NAME DESCRIPTION TYPE BALL
ddrl_ba2 EMIF1 Bank Address (0] AB18
ddrl_a0 EMIF1 Address Bus (0] AD20
ddrl_al EMIF1 Address Bus (0] AC19
ddrl_a2 EMIF1 Address Bus (0] AC20
ddrl_a3 EMIF1 Address Bus (0] AB19
ddrl_a4 EMIF1 Address Bus (0] AF21
ddrl_a5 EMIF1 Address Bus (0] AH22
ddrl_a6 EMIF1 Address Bus (0] AG23
ddrl_a7 EMIF1 Address Bus (0] AE21
ddrl_a8 EMIF1 Address Bus (0] AF22
ddrl_a9 EMIF1 Address Bus (0] AE22
ddrl_al0 EMIF1 Address Bus (0] AD21
ddrl_all EMIF1 Address Bus (0] AD22
ddrl_al2 EMIF1 Address Bus (0] AC21
ddrl_al3 EMIF1 Address Bus (0] AF18
ddrl_al4 EMIF1 Address Bus (0] AE17
ddrl_alb EMIF1 Address Bus (0] AD18
ddrl_do EMIF1 Data Bus 10 AF25
ddrl_di1 EMIF1 Data Bus 10 AF26
ddrl_d2 EMIF1 Data Bus 10 AG26
ddrl_d3 EMIF1 Data Bus 10 AH26
ddrl_d4 EMIF1 Data Bus 10 AF24
ddrl_d5 EMIF1 Data Bus 10 AE24
ddrl_d6 EMIF1 Data Bus 10 AF23
ddrl_d7 EMIF1 Data Bus 10 AE23
ddrl_d8 EMIF1 Data Bus 10 AC23
ddrl_d9 EMIF1 Data Bus 10 AF27
ddrl_di0 EMIF1 Data Bus 10 AG27
ddrl_di1 EMIF1 Data Bus 10 AF28
ddrl_di2 EMIF1 Data Bus 10 AE26
ddrl_di3 EMIF1 Data Bus 10 AC25
ddrl_di4 EMIF1 Data Bus 10 AC24
ddrl_di5 EMIF1 Data Bus 10 AD25
ddrl_di6 EMIF1 Data Bus 10 V20
ddrl_di7 EMIF1 Data Bus 10 W20
ddrl_di8 EMIF1 Data Bus 10 AB28
ddrl_di19 EMIF1 Data Bus 10 AC28
ddrl_d20 EMIF1 Data Bus 10 AC27
ddrl_d21 EMIF1 Data Bus 10 Y19
ddrl_d22 EMIF1 Data Bus 10 AB27
ddrl_d23 EMIF1 Data Bus 10 Y20
ddrl_d24 EMIF1 Data Bus 10 AA23
ddrl_d25 EMIF1 Data Bus 10 Y22
ddrl_d26 EMIF1 Data Bus 10 Y23
ddrl_d27 EMIF1 Data Bus 10 AA24
ddrl_d28 EMIF1 Data Bus 10 Y24
ddrl_d29 EMIF1 Data Bus 10 AA26
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Table 4-8. EMIF SDRAM Signal Descriptions (continued)

SIGNAL NAME DESCRIPTION TYPE BALL
ddrl_d30 EMIF1 Data Bus 10 AA25
ddrl_d31 EMIF1 Data Bus 10 AA28

ddrl_ecc_d0 EMIF1 ECC Data Bus 10 w22
ddrl_ecc_d1 EMIF1 ECC Data Bus 10 V23
ddrl_ecc_d2 EMIF1 ECC Data Bus 10 W19
ddrl_ecc_d3 EMIF1 ECC Data Bus 10 W23
ddrl_ecc_d4 EMIF1 ECC Data Bus 10 Y25
ddrl_ecc_d5 EMIF1 ECC Data Bus 10 V24
ddrl_ecc_d6 EMIF1 ECC Data Bus 10 V25
ddrl_ecc_d7 EMIF1 ECC Data Bus 10 Y26

ddrl_dgmoO EMIF1 Data Mask AD23

o}
ddrl_dgml EMIF1 Data Mask (0] AB23
ddrl_dgm2 EMIF1 Data Mask (0] AC26
ddrl_dgm3 EMIF1 Data Mask (0] AA27
ddrl_dgm_ecc | EMIF1 ECC Data Mask (0] V26
ddrl_dgsO Data strobe 0 input/output for byte 0 of the 32-bit data bus. This signal is output to the 10 AH25
EMIF1 memory when writing and input when reading.
ddrl_dgsnO Data strobe 0 invert 10 AG25
ddrl_dgsl Data strobe 1 input/output for byte 1 of the 32-bit data bus. This signal is output to the 10 AE27
EMIF1 memory when writing and input when reading.
ddrl_dgsnl Data strobe 1 invert 10 AE28
ddrl_dgs2 Data strobe 2 input/output for byte 2 of the 32-bit data bus. This signal is output to the 10 AD27
EMIF1 memory when writing and input when reading.
ddrl_dgsn2 Data strobe 2 invert 10 AD28
ddrl_dgs3 Data strobe 3 input/output for byte 3 of the 32-bit data bus. This signal is output to the 10 Y28
EMIF1 memory when writing and input when reading.
ddrl_dgsn3 Data strobe 3 invert 10 Y27
ddrl_dgs_ecc | EMIF1 ECC Data strobe input/output. This signal is output to the EMIF1 memory when 10 V27
writing and input when reading.
ddrl_dgsn_ecc |EMIF1 ECC Complementary Data strobe 10 V28
ddrl_vrefO Reference Power Supply EMIF1 A Y18

4.4.6 General-Purpose Memory Controller (GPMC)

NOTE
For more information, see Memory Subsystem chapter, General-Purpose Memory Controller
section in the device TRM.

Table 4-9. GPMC Signal Descriptions

SIGNAL NAME DESCRIPTION TYPE BALL

gpmc_adO0 GPMC Data 0 in A/D nonmultiplexed mode and additionally Address 1 10 M6
in A/D multiplexed mode

gpmc_adl GPMC Data 1 in A/D nonmultiplexed mode and additionally Address 2 10 M2
in A/D multiplexed mode

gpmc_ad2 GPMC Data 2 in A/D nonmultiplexed mode and additionally Address 3 10 L5
in A/D multiplexed mode

gpmc_ad3 GPMC Data 3 in A/D nonmultiplexed mode and additionally Address 4 10 M1
in A/D multiplexed mode

gpmc_ad4 GPMC Data 4 in A/D nonmultiplexed mode and additionally Address 5 10 L6
in A/D multiplexed mode
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Table 4-9. GPMC Signal Descriptions (continued)

SIGNAL NAME DESCRIPTION TYPE BALL
gpmc_ad5 GPMC Data 5 in A/D nonmultiplexed mode and additionally Address 6 10 L4
in A/D multiplexed mode
gpmc_ad6 GPMC Data 6 in A/D nonmultiplexed mode and additionally Address 7 10 L3
in A/D multiplexed mode
gpmc_ad7 GPMC Data 7 in A/D nonmultiplexed mode and additionally Address 8 10 L2
in A/D multiplexed mode
gpmc_ad8 GPMC Data 8 in A/D nonmultiplexed mode and additionally Address 9 10 L1
in A/D multiplexed mode
gpmc_ad9 GPMC Data 9 in A/D nonmultiplexed mode and additionally Address 10 10 K2
in A/D multiplexed mode
gpmc_ad10 GPMC Data 10 in A/D nonmultiplexed mode and additionally Address 10 J1
11 in A/D multiplexed mode
gpmc_adi1l GPMC Data 11 in A/D nonmultiplexed mode and additionally Address 10 J2
12 in A/D multiplexed mode
gpmc_ad12 GPMC Data 12 in A/D nonmultiplexed mode and additionally Address 10 H1
13 in A/D multiplexed mode
gpmc_ad13 GPMC Data 13 in A/D nonmultiplexed mode and additionally Address 10 J3
14 in A/D multiplexed mode
gpmc_adl4 GPMC Data 14 in A/D nonmultiplexed mode and additionally Address 10 H2
15 in A/D multiplexed mode
gpmc_ad15 GPMC Data 15 in A/D nonmultiplexed mode and additionally Address 10 H3
16 in A/D multiplexed mode
gpmc_a0 GPMC Address 0. Only used to effectively address 8-bit data (@) R6 / P4
nonmultiplexed memories
gpmc_al GPMC address 1 in A/D nonmultiplexed mode and Address 17 in A/D (0] T9/P1
multiplexed mode
gpmc_a2 GPMC address 2 in A/D nonmultiplexed mode and Address 18 in A/D (@) T6 /N1
multiplexed mode
gpmc_a3 GPMC address 3 in A/D nonmultiplexed mode and Address 19 in A/D (0] T71 M4
multiplexed mode
gpmc_a4 GPMC address 4 in A/D nonmultiplexed mode and Address 20 in A/D (@) P6
multiplexed mode
gpmc_a5 GPMC address 5 in A/D nonmultiplexed mode and Address 21 in A/D (0] R9
multiplexed mode
gpmc_ab GPMC address 6 in A/D nonmultiplexed mode and Address 22 in A/D (@) R5
multiplexed mode
gpmc_a7 GPMC address 7 in A/D nonmultiplexed mode and Address 23 in A/D (0] P5
multiplexed mode
gpmc_a8 GPMC address 8 in A/D nonmultiplexed mode and Address 24 in A/D (@) N7
multiplexed mode
gpmc_a9 GPMC address 9 in A/D nonmultiplexed mode and Address 25 in A/D (0] R4
multiplexed mode
gpmc_alo GPMC address 10 in A/D nonmultiplexed mode and Address 26 in A/D (@) N9
multiplexed mode
gpmc_all GPMC address 11 in A/D nonmultiplexed mode and unused in A/D (0] P9
multiplexed mode
gpmc_al2 GPMC address 12 in A/D nonmultiplexed mode and unused in A/D (@) P4
multiplexed mode
gpmc_al3 GPMC address 13 in A/D nonmultiplexed mode and unused in A/D (0] R3 /K7 /P2
multiplexed mode
gpmc_al4 GPMC address 14 in A/D nonmultiplexed mode and unused in A/D (@) T2/ M7/P1
multiplexed mode
gpmc_al5 GPMC address 15 in A/D nonmultiplexed mode and unused in A/D (0] U2/J35/N2
multiplexed mode
gpmc_al6é GPMC address 16 in A/D nonmultiplexed mode and unused in A/D (@) Ul/K6/R6

multiplexed mode
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Table 4-9. GPMC Signal Descriptions (continued)

SIGNAL NAME DESCRIPTION TYPE BALL
gpmc_al7 GPMC address 17 in A/D nonmultiplexed mode and unused in A/D (0] P3/J7/E1
multiplexed mode
gpmc_al8 GPMC address 18 in A/D nonmultiplexed mode and unused in A/D (@) R2/J4 | H7
multiplexed mode
gpmc_al9 GPMC address 19 in A/D nonmultiplexed mode and unused in A/D (0] K7® 1 J6
multiplexed mode
gpmc_a20 GPMC address 20 in A/D nonmultiplexed mode and unused in A/D o M7®) | H4
multiplexed mode
gpmc_a21 GPMC address 21 in A/D nonmultiplexed mode and unused in A/D o} J50) [ H5
multiplexed mode
gpmc_a22 GPMC address 22 in A/D nonmultiplexed mode and unused in A/D o K6® / He6
multiplexed mode
gpmc_a23 GPMC address 23 in A/D nonmultiplexed mode and unused in A/D (0] F6/J7/N1/P2
multiplexed mode
gpmc_a24 GPMC address 24 in A/D nonmultiplexed mode and unused in A/D o} D3/J4® | p1
multiplexed mode
gpmc_a25 GPMC address 25 in A/D nonmultiplexed mode and unused in A/D (0] E6/36®) / N2
multiplexed mode
gpmc_a26 GPMC address 26 in A/D nonmultiplexed mode and unused in A/D o F5/H4® | R6
multiplexed mode
gpmc_a27 GPMC address 27 in A/D nonmultiplexed mode and Address 27 in A/D o} G1/H5® [E1/HT7
multiplexed mode
gpmc_cs0 GPMC Chip Select 0 (active low) (@) T1
gpmc_csl GPMC Chip Select 1 (active low) (@) H6
gpmc_cs2 GPMC Chip Select 2 (active low) (@) P2
gpmc_cs3 GPMC Chip Select 3 (active low) (@) P1
gpmc_cs4 GPMC Chip Select 4 (active low) (@) N6
gpmc_cs5 GPMC Chip Select 5 (active low) (@) M4
gpmc_cs6 GPMC Chip Select 6 (active low) (@) N1
gpmc_cs7 GPMC Chip Select 7 (active low) (@) pP7
gpmc_clk®@ GPMC Clock output 10 P7
gpmc_advn_ale GPMC address valid active low or address latch enable (@) N1
gpmc_oen_ren GPMC output enable active low or read enable (@) M5
gpmc_wen GPMC write enable active low (@) M3
gpmc_ben0 GPMC lower-byte enable active low (@) N6
gpmc_benl GPMC upper-byte enable active low (@) M4
gpmc_wait0 GPMC external indication of wait O | N2
gpmc_waitl GPMC external indication of wait 1 | P7 / N1

(1) This clock signal is implemented as 'pad loopback' inside the device - the output signal is looped back through the input buffer to serve
as the internal reference signal. Series termination is recommended (as close to device pin as possible) to improve signal integrity of the
clock input. Any nonmonotonicity in voltage that occurs at the pad loopback clock pin between V,; and V,_ must be less than Vyys.

(2) The gpio6_16.clkoutl signal can be used as an “always-on” alternative to gpmc_clk provided that the external device can support the
associated timing. See Table 7-25 GPMC/NOR Flash Interface Switching Characteristics - Synchronous Mode - Default and Table 7-27

GPMC/NOR Flash Interface Switching Characteristics - Synchronous Mode - Alternate for timing information.

(3) The internal pull resistors for balls K7, M7, J5, K6, J4, J6, H4, H5 are permanently disabled when sysboot15 is set to 0 as described in
the section Sysboot Configuration of the Device TRM. If internal pull-up/down resistors are desired on these balls then sysboot15 should
be set to 1. If gpmc boot mode is used with SYSBOOT15=0 (not recommended) then external pull-downs should be implemented to
keep the address bus at logic-1 value during boot since the gpmc ms-address bits are high-z during boot.
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447 Timers

NOTE

For more information, see Timers chapter in the device TRM.

Table 4-10. Timers Signal Descriptions

SIGNAL NAME DESCRIPTION TYPE BALL
timerl PWM output/event trigger input 10 M4/ E21
timer2 PWM output/event trigger input 10 N6 / F20
timer3 PWM output/event trigger input 10 N1/F21
timer4 PWM output/event trigger input 10 P7 /D12
timer5 PWM output/event trigger input 10 U2 /B12
timer6 PWM output/event trigger input 10 T2/ A11
timer7 PWM output/event trigger input 10 R3/B13
timer8 PWM output/event trigger input 10 P4/ A12
timer9 PWM output/event trigger input 10 P9/ E14
timer10 PWM output/event trigger input 10 N9/ A13
timerll PWM output/event trigger input 10 R4/ G14
timer12 PWM output/event trigger input 10 N7/ F14
timerl3 PWM output/event trigger input 10 D18
timerl4 PWM output/event trigger input 10 E17
timerl5 PWM output/event trigger input 10 AC10/B26
timerl6 PWM output/event trigger input 10 AB10/C23

4.4.8 Inter-Integrated Circuit Interface (12C)

NOTE
For more information, see Multimaster High Speed I12C Controller section in the device TRM.

NOTE
12C1 and 12C2 do not support HS-mode.

Table 4-11. 12C Signal Descriptions

SIGNAL NAME DESCRIPTION | TYPE | BALL
Inter-Integrated Circuit Interface 1 (I12C1)
i2cl_scl 12C1 Clock 10D C20
i2cl_sda 12C1 Data 10D c21
Inter-Integrated Circuit Interface 2 (12C2)
i2c2_scl 12C2 Clock 10D F17
i2c2_sda 12C2 Data 10D C25
Inter-Integrated Circuit Interface 3 (I12C3)
i2c3_scl 12C3 Clock 10D P7/ D14/ AB4/ F20
i2c3_sda 12C3 Data 10D N1/ C14/ AC5/ E21
Inter-Integrated Circuit Interface 4 (12C4)
i2c4_scl 12C4 Clock 10D R6/ J14/ A21/ Y9
i2c4_sda 12C4 Data I0D T9/ B14/ C18/ W7
Inter-Integrated Circuit Interface 5 (I12C5)
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Table 4-11. 12C Signal Descriptions (continued)

SIGNAL NAME DESCRIPTION TYPE BALL
i2¢5_scl 12C5 Clock I0D AB9/ P6/ F12
i2c5_sda 12C5 Data I0D AA3/ R9/ G12

Inter-Integrated Circuit Interface 6 (12C6)
i2¢6_scl 12C6 Clock I0D G16
i2c6_sda 12C6 Data I0D D17
4.4.9 Universal Asynchronous Receiver Transmitter (UART)
NOTE
For more information about UART booting, see UART/IrDA/CIR section in the device TRM.
Table 4-12. UART Signal Descriptions
SIGNAL NAME DESCRIPTION ‘ TYPE | BALL
Universal Asynchronous Receiver/Transmitter 1 (UART1)
uartl_dcdn UARTL1 Data Carrier Detect active low | D28
uartl_dsrn UARTL1 Data Set Ready Active Low | D26
uartl_dtrn UART1 Data Terminal Ready Active Low (0] D27
uartl_rin UART1 Ring Indicator | Cc28
uartl_rxd UART1 Receive Data | B27
uartl_txd UART1 Transmit Data (0] C26
uartl_ctsn UART1 clear to send active low | E25
uartl_rtsn UARTL1 request to send active low (@) c27
Universal Asynchronous Receiver/Transmitter 2 (UART2)
uart2_rxd UART2 Receive Data | D28
uart2_txd UART2 Transmit Data O D26
uart2_ctsn UART2 clear to send active low | D27
uart2_rtsn UART2 request to send active low (@) Cc28
Universal Asynchronous Receiver/Transmitter 3 (UART3)/IrDA
uart3_rxd UART3 Receive Data | V2/ AB3/ A26 | D27
uart3_txd UART3 Transmit Data (0] Y1/ AA4/ B22/ C28
uart3_ctsn UARTS3 clear to send active low | U4/ W9/ G17/ D28
uart3_rtsn UARTS3 request to send active low (0] V1/ V9/ D26/ B24
uart3_rctx Remote control data (0] D28
uart3_sd Infrared transceiver configure/shutdown (0] D26
uart3_irrx Infrared data input. Also functions as uart3_rxd Receive Data Input when IrDA | D27
mode is not used.
uart3_irtx Infrared data output (0] Cc28
Universal Asynchronous Receiver/Transmitter 4 (UART4)
uart4_rxd UART4 Receive Data | V7/ G16/ B21
uart4_txd UART4 Transmit Data (0] U7/ D17/ B20
uart4_ctsn UART4 clear to send active low | V6
uart4_rtsn UART4 request to send active low (0] §]9)
Universal Asynchronous Receiver/Transmitter 5 (UART5)
uarts5_rxd UARTS5 Receive Data | R6/ F11/ B19/ AC7/
G17
uart5_txd UARTS Transmit Data (0] T9/ G10/ C17/ AC6/
B24
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Table 4-12. UART Signal Descriptions (continued)

SIGNAL NAME DESCRIPTION TYPE BALL
uart5_ctsn UARTS5 clear to send active low | T6 / AC9
uart5_rtsn UARTS5 request to send active low (0] T7/ AC3

Universal Asynchronous Receiver/Transmitter 6 (UART6)
uarté_rxd UART6 Receive Data | P6/ E8/ G12/ W7
uarté_txd UART6 Transmit Data (0] R9/ D9/ F12/ Y9
uart6_ctsn UARTS6 clear to send active low | R5/G13
uarté_rtsn UART®6 request to send active low (0] P5/J11
Universal Asynchronous Receiver/Transmitter 7 (UART7)
uart7_rxd UART7 Receive Data | B18/B7/T6
uart7_txd UART7 Transmit Data (0] B8/F15/T7
uart7_ctsn UARTY7 clear to send active low | B19
uart7_rtsn UART?7 request to send active low (0] Cc17
Universal Asynchronous Receiver/Transmitter 8 (UARTS)
uart8_rxd UART8 Receive Data | C18/G20/R5
uart8_txd UARTS8 Transmit Data (0] A21/G19/P5
uart8_ctsn UARTS clear to send active low | G16
uart8_rtsn UARTS request to send active low (0] D17
Universal Asynchronous Receiver/Transmitter 9 (UART9)
uart9_rxd UART9 Receive Data | G1/ AA3/ E25
uart9_txd UART9 Transmit Data (0] G6/ AB9/ C27
uart9_ctsn UARTO clear to send active low | F2 / AB3
uart9_rtsn UART9 request to send active low (0] F3/ AA4
Universal Asynchronous Receiver/Transmitter 10 (UART10)
uartl0_rxd UART10 Receive Data | D1/ E21/ AC8/ D27
uartl0_txd UART10 Transmit Data (0] E2/ F20/ AD6/ C28
uartl0_ctsn UART10 clear to send active low | D2/ AB8
uartlO_rtsn UART10 request to send active low (0] F4 / AB5

4.4.10 Multichannel Serial Peripheral Interface (McSPI)

CAUTION

The 1/0O timings provided in Section 7, Timing Requirements and Switching
Characteristics are applicable for all combinations of signals for SPI1 and SPI2.
However, the timings are valid only for SPI3 and SPI4 if signals within a single

IOSET are used. The IOSETS are defined in Table 7-40.

NOTE

For more information, see Multichannel Serial Peripheral Interface section in the device
TRM.

Table 4-13. SPI Signal Descriptions

SIGNAL NAME DESCRIPTION | TYPE | BALL
Serial Peripheral Interface 1
spil_sclk® SPI1 Clock 10 A25
spil_d1 SPI1 Data. Can be configured as either MISO or MOSI. 10 F16
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Table 4-13. SPI Signal Descriptions (continued)

SIGNAL NAME DESCRIPTION TYPE BALL
spil_do SPI1 Data. Can be configured as either MISO or MOSI. 10 B25
spil_cs0 SPI1 Chip Select 10 A24
spil_csl SPI1 Chip Select 10 A22
spil_cs2 SPI1 Chip Select 10 B21
spil_cs3 SPI1 Chip Select 10 B20

Serial Peripheral Interface 2
spi2_sclk® SPI2 Clock 10 A26
spi2_d1 SPI2 Data. Can be configured as either MISO or MOSI. 10 B22
spi2_do SPI2 Data. Can be configured as either MISO or MOSI. 10 G17
spi2_cs0 SPI2 Chip Select 10 B24
spi2_csl SPI2 Chip Select 10 A22
spi2_cs2 SPI2 Chip Select 10 B21
spi2_cs3 SPI2 Chip Select 10 B20
Serial Peripheral Interface 3
spi3_sclk® SPI3 Clock 10 AC4/B12/C18/
E11/V2
spi3_d1 SPI3 Data. Can be configured as either MISO or MOSI. 10 Al11/A21/AC7/
B10/Y1
spi3_do SPI3 Data. Can be configured as either MISO or MOSI. 10 AC6/B13/C11/
G16 / W9
spi3_cs0 SPI3 Chip Select 10 Al12/AC9/D11/
D17/V9
spi3_csl SPI3 Chip Select 10 AC3/B11/E14
spi3_cs2 SPI3 Chip Select 10 F11
spi3_cs3 SPI3 Chip Select 10 A10
Serial Peripheral Interface 4
spi4_sclk® SPI4 Clock 10 N7/ G1/ AA3/ V7]
ACS8
spi4_d1 SPI14 Data. Can be configured as either MISO or MOSI. 10 R4/ G6/ AB9/ U7/
AD6
spi4_do SPI14 Data. Can be configured as either MISO or MOSI. 10 N9/ F2/ AB3/ V6/
AB8
spi4_cs0 SPI14 Chip Select 10 P9/ F3/ AA4/ U6/
AB5
spi4_csl SPI14 Chip Select 10 P4 /Y1
spi4_cs2 SPI14 Chip Select 10 R3 /W9
spi4_cs3 SPI14 Chip Select 10 T2/V9

(1) This clock signal is implemented as 'pad loopback' inside the device - the output signal is looped back through the input buffer to serve
as the internal reference signal. Series termination is recommended (as close to device pin as possible) to improve signal integrity of the
clock input. Any nonmonotonicity in voltage that occurs at the pad loopback clock pin between V4 and V,_ must be less than Vyys.

4.4.11 Quad Serial Peripheral Interface (QSPI)

NOTE

For more information, see Quad Serial Peripheral Interface section in the device TRM.

Table 4-14. QSPI Signal Descriptions

SIGNAL NAME

DESCRIPTION

TYPE

BALL

gspil_sclk

QSPI1 Serial Clock

R2
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Table 4-14. QSPI Signal Descriptions (continued)

SIGNAL NAME DESCRIPTION TYPE BALL
gspil_rtclk QSPI1 Return Clock Input. Must be connected from QSPI1_SCLK on PCB. Refer | R3
to PCB Guidelines for QSPI1
gspil_do QSPI1 Data[0]. This pin is output data for all commands/writes and for dual read 10 Ul
and quad read modes it becomes input data pin during read phase.
gspil_di QSPI1 Data[1]. Input read data in all modes. 10 P3
gspil_d2 QSPI1 Data[2]. This pin is used only in quad read mode as input data pin during 10 u2
read phase
gspil_d3 QSPI1 Data[3]. This pin is used only in quad read mode as input data pin during 10 T2
read phase
qspil_cs0 QSPI1 Chip Select[0]. This pin is Used for QSPI1 boot modes. 10 P2
gspil_csl QSPI1 Chip Select[1] (0] P1
qspil_cs2 QSPI1 Chip Select[2] (0] T7
gspil_cs3 QSPI1 Chip Select[3] (0] P6
4.4.12 Multichannel Audio Serial Port (McASP)
NOTE
For more information, see Multichannel Audio Serial Port section in the device TRM.
Table 4-15. McASP Signal Descriptions
SIGNAL NAME DESCRIPTION | TYPE | BALL
Multichannel Audio Serial Port 1
mcaspl_axr0 McASP1 Transmit/Receive Data 10 G12
mcaspl_axrl McASP1 Transmit/Receive Data 10 F12
mcaspl_axr2 McASP1 Transmit/Receive Data 10 G13
mcaspl_axr3 McASP1 Transmit/Receive Data 10 Ji1
mcaspl_axr4 McASP1 Transmit/Receive Data 10 D18/ E12
mcaspl_axr5 McASP1 Transmit/Receive Data 10 E17 / F13
mcaspl_axr6 McASP1 Transmit/Receive Data 10 B26 / C12
mcaspl_axr7 McASP1 Transmit/Receive Data 10 C23/D12
mcaspl_axr8 McASP1 Transmit/Receive Data 10 E21/B12
mcaspl_axr9 McASP1 Transmit/Receive Data 10 F20/ A1l
mcaspl_axrl0 McASP1 Transmit/Receive Data 10 F21/B13
mcaspl_axrll McASP1 Transmit/Receive Data 10 Al2
mcaspl_axrl2 McASP1 Transmit/Receive Data 10 E14
mcaspl_axrl3 McASP1 Transmit/Receive Data 10 Al3
mcaspl_axrl4 McASP1 Transmit/Receive Data 10 G14
mcaspl_axrl5 McASP1 Transmit/Receive Data 10 F14
mcaspl_fsx McASP1 Transmit Frame Sync 10 D14
mcaspl_aclkr® McASP1 Receive Bit Clock 10 B14
mcaspl_fsr McASP1 Receive Frame Sync 10 J14
mcaspl_ahclkx McASP1 Transmit High-Frequency Master Clock (0] D18
mcaspl_aclkx® | McASP1 Transmit Bit Clock 10 Cl14
Multichannel Audio Serial Port 2
mcasp2_axr0 McASP2 Transmit/Receive Data 10 B15
mcasp2_axrl McASP2 Transmit/Receive Data 10 Al5
mcasp2_axr2 MCcASP2 Transmit/Receive Data 10 C15
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Table 4-15. McASP Signal Descriptions (continued)

SIGNAL NAME DESCRIPTION TYPE BALL
mcasp2_axr3 McASP2 Transmit/Receive Data 10 Al6
mcasp2_axr4 McASP2 Transmit/Receive Data 10 D15
mcasp2_axrs McASP2 Transmit/Receive Data 10 B16
mcasp2_axré McASP2 Transmit/Receive Data 10 B17
mcasp2_axr7 McASP2 Transmit/Receive Data 10 Al7
mcasp2_axr8 McASP2 Transmit/Receive Data 10 D18
mcasp2_axr9 McASP2 Transmit/Receive Data 10 E17
mcasp2_axrl0 McASP2 Transmit/Receive Data 10 B26
mcasp2_axrll MCcASP2 Transmit/Receive Data 10 C23
mcasp2_axrl2 MCcASP2 Transmit/Receive Data 10 B18
mcasp2_axrl3 MCcASP2 Transmit/Receive Data 10 F15
mcasp2_axrl4 McASP2 Transmit/Receive Data 10 B19
mcasp2_axrl5 McASP2 Transmit/Receive Data 10 C17

mcasp2_fsx McASP2 Transmit Frame Sync 10 Al18
mcasp2_aclkr® McASP2 Receive Bit Clock 10 E15
mcasp2_fsr McASP2 Receive Frame Sync 10 A20
mcasp2_ahclkx McASP2 Transmit High-Frequency Master Clock (0] E17
mcasp2_aclkx® | McASP2 Transmit Bit Clock 10 A19
Multichannel Audio Serial Port 3
mcasp3_axr0 McASP3 Transmit/Receive Data 10 B19
mcasp3_axrl McASP3 Transmit/Receive Data 10 Cc17
mcasp3_axr2 McASP3 Transmit/Receive Data 10 C15
mcasp3_axr3 McASP3 Transmit/Receive Data 10 Al6
mcasp3_fsx McASP3 Transmit Frame Sync 10 F15
mcasp3_ahclkx McASP3 Transmit High-Frequency Master Clock (0] B26
mcasp3_aclkx® | McASP3 Transmit Bit Clock 10 B18
mcasp3_aclkr® McASP3 Receive Bit Clock 10 B18
mcasp3_fsr McASP3 Receive Frame Sync 10 F15
Multichannel Audio Serial Port 4
mcasp4_axr0 McASP4 Transmit/Receive Data 10 G16
mcasp4_axrl McASP4 Transmit/Receive Data 10 D17
mcasp4_axr2 McASP4 Transmit/Receive Data 10 E12
mcasp4_axr3 McASP4 Transmit/Receive Data 10 F13
mcasp4_fsx McASP4 Transmit Frame Sync 10 A21
mcasp4_ahclkx McASP4 Transmit High-Frequency Master Clock O Cc23
mcasp4_aclkx® | McASP4 Transmit Bit Clock 10 c18
mcasp4_aclkr® McASP4 Receive Bit Clock 10 c18
mcasp4_fsr McASP4 Receive Frame Sync 10 A21
Multichannel Audio Serial Port 5
mcasp5_axr0 McASP5 Transmit/Receive Data 10 AB3
mcasp5_axrl McASP5 Transmit/Receive Data 10 AA4
mcasp5_axr2 McASP5 Transmit/Receive Data 10 C12
mcasp5_axr3 McASP5 Transmit/Receive Data 10 D12
mcasp5_fsx McASP5 Transmit Frame Sync 10 AB9
mcasp5_ahclkx McASP5 Transmit High-Frequency Master Clock (0] D18
mcasp5_aclkx® | McASP5 Transmit Bit Clock 10 AA3
mcasp5_aclkr® McASP5 Receive Bit Clock 10 AA3
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Table 4-15. McASP Signal Descriptions (continued)

SIGNAL NAME DESCRIPTION TYPE BALL
mcasp5_fsr McASP5 Receive Frame Sync 10 AB9
Multichannel Audio Serial Port 6
mcasp6_axr0 McASP6 Transmit/Receive Data 10 B12
mcasp6_axrl McASP6 Transmit/Receive Data 10 All
mcasp6_axr2 McASP6 Transmit/Receive Data 10 G13
mcasp6_axr3 McASP6 Transmit/Receive Data 10 Jii
mcasp6_ahclkx McASP6 Transmit High-Frequency Master Clock (0] E17
mcasp6_aclkx® | McASP6 Transmit Bit Clock 10 B13
mcasp6_fsx McASP6 Transmit Frame Sync 10 Al12
mcasp6_aclkr® McASP6 Receive Bit Clock 10 B13
mcasp6_fsr McASP6 Receive Frame Sync 10 Al12
Multichannel Audio Serial Port 7
mcasp7_axr0 McASP7 Transmit/Receive Data 10 E14
mcasp7_axrl MCcASP7 Transmit/Receive Data 10 Al13
mcasp7_axr2 McASP7 Transmit/Receive Data 10 B14
mcasp7_axr3 McASP7 Transmit/Receive Data 10 J14
mcasp7_ahclkx McASP7 Transmit High-Frequency Master Clock (0] B26
mcasp7_aclkx® | McASP7 Transmit Bit Clock 10 G14
mcasp7_fsx McASP7 Transmit Frame Sync 10 F14
mcasp7_aclkr® McASP7 Receive Bit Clock 10 G14
mcasp7_fsr McASP7 Receive Frame Sync 10 F14
Multichannel Audio Serial Port 8
mcasp8_axr0 McASP8 Transmit/Receive Data 10 D15
mcasp8_axrl McASP8 Transmit/Receive Data 10 B16
mcasp8_axr2 McASP8 Transmit/Receive Data 10 E15
mcasp8_axr3 McASP8 Transmit/Receive Data 10 A20
mcasp8_ahclkx McASP8 Transmit High-Frequency Master Clock (0] Cc23
mcasp8_aclkx® | McASP8 Transmit Bit Clock 10 B17
mcasp8_fsx McASP8 Transmit Frame Sync 10 Al7
mcasp8_aclkr® McASP8 Receive Bit Clock 10 B17
mcasp8_fsr McASP8 Receive Frame Sync 10 Al7

(1) This clock signal is implemented as 'pad loopback' inside the device - the output signal is looped back through the input buffer to serve
as the internal reference signal. Series termination is recommended (as close to device pin as possible) to improve signal integrity of the
clock input. Any non monotonicity in voltage that occurs at the pad loopback clock pin between V4 and V,_ must be less than Vyys.

4.4.13 Universal Serial Bus (USB)

NOTE

For more information, see SuperSpeed USB DRD section in the device TRM.

Table 4-16. Universal Serial Bus Signal Descriptions

SIGNAL NAME DESCRIPTION | TvPE | BALL
Universal Serial Bus 1
usbl_dp USB1 USB2.0 differential signal pair (positive) 10DS AD12
usbl_dm USB1 USB2.0 differential signal pair (negative) 10DS AC12
usbl_drvvbus USB1 Drive VBUS signal (@) AB10
usb_rxn0® USB1 USB3.0 receiver negative lane IDS AF12

102 Terminal Configuration and Functions
Submit Documentation Feedback
Product Folder Links: TDA2EG

Copyright © 2016-2019, Texas Instruments Incorporated


http://www.ti.com/product/tda2eg?qgpn=tda2eg
http://www.ti.com
http://www.ti.com/feedbackform/techdocfeedback?litnum=SPRS958H&partnum=TDA2EG
http://www.ti.com/product/tda2eg?qgpn=tda2eg

13 TEXAS

INSTRUMENTS

www.ti.com

TDAZ2EG
SPRS958H ~MARCH 2016—REVISED NOVEMBER 2019

Table 4-16. Universal Serial Bus Signal Descriptions (continued)

SIGNAL NAME DESCRIPTION TYPE BALL
ush_rxpo® USB1 USB3.0 receiver positive lane IDS AE12
ush_txno® USB1 USB3.0 transmitter negative lane oDS AC11
ush_txpo® USB1 USB3.0 transmitter positive lane oDS AD11

Universal Serial Bus 2
ush2_dp USB2 USB2.0 differential signal pair (positive) 10DS AE11l
usb2_dm USB2 USB2.0 differential signal pair (negative) 10DS AF11
usb2_drvvbus USB2 Drive VBUS signal (0] AC10
Universal Serial Bus 3
usb3_ulpi_do USBS3 - ULPI 8-bit data bus 10 AC3/V6
usb3_ulpi_d1 USBS3 - ULPI 8-bit data bus 10 AC9 /U6
usb3_ulpi_d2 USBS3 - ULPI 8-bit data bus 10 AC6 / U5
usb3_ulpi_d3 USBS3 - ULPI 8-bit data bus 10 AC7/V5
usb3_ulpi_d4 USB3 - ULPI 8-bit data bus 10 AC4 | V4
usb3_ulpi_d5 USB3 - ULPI 8-bit data bus 10 AD4 / V3
usb3_ulpi_d6 USB3 - ULPI 8-bit data bus 10 AB4 /Y2
usb3_ulpi_d7 USBS3 - ULPI 8-bit data bus 10 AC5 / W2
ush3_ulpi_nxt USB3 - ULPI next | AC8 /U7
usb3_ulpi_dir USB3 - ULPI bus direction | AD6 / V7
ush3_ulpi_stp USB3 - ULPI stop (0] AB8/V9
ush3_ulpi_clk USB3 - ULPI functional clock | AB5 / W9
(1) Signals are enabled by selecting the correct field in the PCIE_B1C0_MODE_SEL register. There are no CTRL_CORE_PAD* register
involved.
4,414 SATA
NOTE
For more information, see SATA Controller section in the device TRM.
Table 4-17. SATA Signal Descriptions

SIGNAL NAME DESCRIPTION TYPE BALL
satal_rxnO SATA differential negative receiver lane 0 IDS AH9
satal_rxp0O SATA differential positive receiver lane 0 IDS AG9
satal_txnO SATA differential negative transmitter lane 0 OoDSs AG10
satal_txpO SATA differential positive transmitter lane 0 OoDS AH10
satal_led SATA channel activity indicator O A22 / G19

4.4.15 Peripheral Component Interconnect Express (PCle)
NOTE
For more information, see PCle Controller sections in the device TRM.
Table 4-18. PCle Signal Descriptions

SIGNAL NAME DESCRIPTION TYPE BALL

pcie_rxn0 PCIIel_PHY_RX Receive Data Lane 0 (negative) - mapped to PCle_SS1 IDS AG13
only.

pcie_rxp0 PCiIel_PHY_RX Receive Data Lane 0 (positive) - mapped to PCle_SS1 IDS AH13
only.
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Table 4-18. PCle Signal Descriptions (continued)

SIGNAL NAME DESCRIPTION TYPE BALL

pcie_txn0 PClel_PHY_TX Transmit Data Lane O (negative) - mapped to PCle_SS1 OoDS AG14
only.

pcie_txp0 PClel_PHY_TX Transmit Data Lane O (positive) - mapped to PCle_SS1 ODS AH14
only.

pcie_rxnl PCle2_PHY_RX Receive Data Lane 1 (negative) - mapped to either IDS AF12
PCle_SS1 (dual lane- mode) or PCle_SS2 (single lane- mode)

pcie_rxpl PCle2_PHY_RX Receive Data Lane 1 (positive) - mapped to either IDS AE12
PCle_SS1 (dual lane- mode) or PCle_SS2 (single lane- mode)

pcie_txnl PCle2_PHY_TX Transmit Data Lane 1 (negative) - mapped to either OoDS ACl1
PCle_SS1 (dual lane- mode) or PCle_SS2 (single lane- mode)

pcie_txpl PCle2_PHY_TX Transmit Data Lane 1 (positive) - mapped to either ODS AD11
PCle_SS1 (dual lane- mode) or PCle_SS2 (single lane- mode)

licb_clkp PClel_PHY shared Reference Clock Input / Output Differential Pair 10DS AG15
(positive)

licb_clkn PClel_PHY shared Reference Clock Input / Output Differential Pair I0DS AH15
(negative)

4.4.16 Controller Area Network Interface (DCAN)

NOTE
For more information, see DCAN section in the device TRM.

Table 4-19. DCAN Signal Descriptions

SIGNAL NAME DESCRIPTION | TYPE ‘ BALL
DCAN 1
dcanl_tx DCANL1 transmit data pin 10 G20
dcanl_rx DCANL1 receive data pin 10 G19/AD17
DCAN 2
dcan2_tx DCAN2 transmit data pin 10 E21/ B21
dcan2_rx DCAN2 receive data pin 10 F20/ B20/ AC16

4.4.17 Ethernet Interface (GMAC_SW)

CAUTION

The 1/0O timings provided in Section 7, Timing Requirements and Switching
Characteristics are valid only if signals within a single IOSET are used. The
IOSETSs are defined in Table 7-73, Table 7-78 and Table 7-85.

NOTE
For more information, see Gigabit Ethernet Switch (GMAC_SW) section in the device TRM.

Table 4-20. GMAC Signal Descriptions

SIGNAL NAME DESCRIPTION TYPE BALL
rgmii0_txc RGMIIO Transmit Clock (0] W9
rgmii0_txctl RGMIIO Transmit Enable (0] V9
rgmii0_txd3 RGMIIO Transmit Data (0] V7
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Table 4-20. GMAC Signal Descriptions (continued)

SIGNAL NAME DESCRIPTION TYPE BALL
rgmii0_txd2 RGMIIO Transmit Data (0] u7
rgmii0_txd1 RGMIIO Transmit Data (0] V6
rgmii0_txd0 RGMIIO Transmit Data O U6
rgmii0_rxc RGMIIO Receive Clock | us
rgmiio_rxctl RGMIIO Receive Control | V5
rgmii0_rxd3 RGMIIO Receive Data | V4
rgmiio_rxd2 RGMIIO Receive Data | V3
rgmii0_rxd1 RGMIIO Receive Data | Y2
rgmii0_rxdo RGMIIO Receive Data | w2

rgmiil_txc RGMII1 Transmit Clock (0] D5
rgmiil_txctl RGMII1 Transmit Enable (0] C2
rgmiil_txd3 RGMII1 Transmit Data (0] C3
rgmiil_txd2 RGMII1 Transmit Data (0] C4
rgmiil_txdl RGMII1 Transmit Data (0] B2
rgmiil_txd0 RGMII1 Transmit Data (0] D6
rgmiil_rxc RGMII1 Receive Clock | C5
rgmiil_rxctl RGMII1 Receive Control | A3
rgmiil_rxd3 RGMII1 Receive Data | B3
rgmiil_rxd2 RGMII1 Receive Data | B4
rgmiil_rxdl RGMII1 Receive Data | B5
rgmiil_rxdO RGMII1 Receive Data | Ad
miil_rxdl MII1 Receive Data | C1
miil_rxd2 MII1 Receive Data | E4
miil_rxd3 MII1 Receive Data | F5
miil_rxdO MII1 Receive Data | E6
miil_rxclk MII1 Receive Clock | D5
miil_rxdv MII1 Receive Data Valid | C2
miil_txclk MII1 Transmit Clock | C3
miil_txd0 MII1 Transmit Data (0] C4
miil_txdl MII1 Transmit Data (0] B2
miil_txd2 MII1 Transmit Data (0] D6
miil_txd3 MII1 Transmit Data (0] C5
miil_txer MII1 Transmit Error | A3
miil_rxer MII1 Receive Data Error | B3
miil_col MII1 Collision Detect (Sense) | B4
miil_crs MII1 Carrier Sense | B5
miil_txen MII1 Transmit Data Enable (0] Ad
mii0_rxd1 MIIO Receive Data | V6
mii0_rxd2 MIIO Receive Data | V9
mii0_rxd3 MIIO Receive Data | W9
mii0_rxdO MIIO Receive Data | §]9)
mii0_rxclk MIIO Receive Clock | Y1
mii0_rxdv MIIO Receive Data Valid | V2
mii0_txclk MIIO Transmit Clock | us
mii0_txd0 MIIO Transmit Data (0] w2
mii0_txd1 MIIO Transmit Data (0] Y2
mii0_txd2 MIIO Transmit Data (0] V4

Copyright © 2016-2019, Texas Instruments Incorporated

Submit Documentation Feedback
Product Folder Links: TDA2EG

Terminal Configuration and Functions

105


http://www.ti.com/product/tda2eg?qgpn=tda2eg
http://www.ti.com
http://www.ti.com/feedbackform/techdocfeedback?litnum=SPRS958H&partnum=TDA2EG
http://www.ti.com/product/tda2eg?qgpn=tda2eg

TDA2EG

SPRS958H -MARCH 2016—-REVISED NOVEMBER 2019

I

TEXAS
INSTRUMENTS

www.ti.com

Table 4-20. GMAC Signal Descriptions (continued)

SIGNAL NAME DESCRIPTION TYPE BALL
mii0_txd3 MIIO Transmit Data (0] V5
mii0_txer MIIO Transmit Error | u4
mii0_rxer MIIO Receive Data Error | u7
mii0_col MIIO Collision Detect (Sense) | V1
mii0_crs MIIO Carrier Sense | V7
mii0_txen MIIO Transmit Data Enable (0] V3
rmiil_crs RMII1 Carrier Sense | V2
rmiil_rxer RMII1 Receive Data Error | Y1
rmiil_rxd1l RMII1 Receive Data | W9
rmiil_rxd0 RMII1 Receive Data | V9
rmiil_txen RMII1 Transmit Data Enable (0] us
rmiil_txd1l RMII1 Transmit Data (0] V5
rmiil_txdO RMII1 Transmit Data (0] V4
rmii0_crs RMIIO Carrier Sense | V7
rmiiO_rxer RMII0 Receive Data Error | u7
rmii0_rxd1 RMII0 Receive Data | V6
rmii0_rxd0 RMII0 Receive Data | §]9)
rmii0_txen RMIIO Transmit Data Enable (0] V3
rmii0_txd1 RMIIO Transmit Data (0] Y2
rmii0_txdO RMIIO Transmit Data (0] w2
mdio_mclk Management Data Serial Clock O AC5/V1/B21/D3

mdio_d Management Data 10 AB4 /U4 /B20/F6
4.4.18 eMMC/SD/SDIO
NOTE
For more information, see eMMC/SD/SDIO chapter in the device TRM.
Table 4-21. eMMC/SD/SDIO Signal Descriptions
SIGNAL NAME DESCRIPTION | TYPE ‘ BALL
Multi Media Card 1
mmc1_clk® MMC1 clock 10 w6
mmcl_cmd MMC1 command 10 Y6
mmcl_sdcd MMC1 Card Detect | w7
mmcl_sdwp MMC1 Write Protect | Y9
mmcl_dat0 MMC1 data bit 0 10 AA6
mmcl_datl MMCL1 data bit 1 10 Y4
mmcl_dat2 MMCL1 data bit 2 10 AA5
mmcl_dat3 MMC1 data bit 3 10 Y3
Multi Media Card 2

mmc2_clk® MMC?2 clock 10 J7
mmc2_cmd MMC2 command 10 H6
mmc2_sdcd MMC?2 Card Detect | G20
mmc2_sdwp MMC2 Write Protect | G19
mmc2_dat0 MMC2 data bit 0 10 J4
mmc2_datl MMC?2 data bit 1 10 J6
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Table 4-21. eMMC/SD/SDIO Signal Descriptions (continued)

SIGNAL NAME DESCRIPTION TYPE BALL
mmc2_dat2 MMC?2 data bit 2 10 H4
mmc2_dat3 MMC2 data bit 3 10 H5
mmc2_dat4 MMC2 data bit 4 10 K7
mmc2_dat5 MMC2 data bit 5 10 M7
mmc2_dat6 MMC2 data bit 6 10 J5
mmc2_dat7 MMC2 data bit 7 10 K6

Multi Media Card 3
mmc3_clk® MMC3 clock 10 AD4
mmc3_cmd MMC3 command 10 AC4
mmc3_sdcd MMC3 Card Detect | B21
mmc3_sdwp MMC3 Write Protect | B20
mmc3_dat0 MMC3 data bit 0 10 AC7
mmc3_datl MMC3 data bit 1 10 AC6
mmc3_dat2 MMC3 data bit 2 10 AC9
mmc3_dat3 MMC3 data bit 3 10 AC3
mmc3_dat4 MMC3 data bit 4 10 AC8
mmc3_dat5 MMC3 data bit 5 10 AD6
mmc3_dat6 MMC3 data bit 6 10 AB8
mmc3_dat7 MMC3 data bit 7 10 AB5
Multi Media Card 4
mmc4_clk® MMC4 clock 10 E25
mmc4_cmd MMC4 command 10 c27
mmc4_sdcd MMC4 Card Detect | B27
mmc4_sdwp MMC4 Write Protect | C26
mmc4_dat0 MMC4 data bit 0 10 D28
mmc4_datl MMC4 data bit 1 10 D26
mmc4_dat2 MMC4 data bit 2 10 D27
mmc4_dat3 MMC4 data bit 3 10 C28

(1) By default, this clock signal is implemented as 'pad loopback' inside the device - the output signal is looped back through the input buffer
to serve as the internal reference signal. mmc1_clk and mmc2_clk have an optional software programmable setting to use an ‘internal
loopback clock' instead of the default ‘pad loopback clock'. If the 'pad loopback clock' is used, series termination is recommended (as
close to device pin as possible) to improve signal integrity of the clock input. Any nonmonotonicity in voltage that occurs at the pad

loopback clock pin between V|4 and V| must be less than Vyys.

4.4.19 General-Purpose Interface (GPIO)

NOTE

For more information, see General-Purpose Interface chapter in the device TRM.

Table 4-22. GPIOs Signal Descriptions

SIGNAL NAME DESCRIPTION | TYPE | BALL
GPIO 1

gpiol_0 General-Purpose Input | AD17
gpiol_3 General-Purpose Input | AC16
gpiol_4 General-Purpose Input/Output 10 D15
gpiol_5 General-Purpose Input/Output 10 Al17
gpiol_6 General-Purpose Input/Output 10 M6
gpiol_7 General-Purpose Input/Output 10 M2
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Table 4-22. GPIOs Signal Descriptions (continued)

SIGNAL NAME DESCRIPTION TYPE BALL
gpiol_8 General-Purpose Input/Output 10 L5
gpiol 9 General-Purpose Input/Output 10 M1
gpiol_10 General-Purpose Input/Output 10 L6
gpiol_11 General-Purpose Input/Output 10 L4
gpiol_12 General-Purpose Input/Output 10 L3
gpiol_13 General-Purpose Input/Output 10 L2
gpiol_14 General-Purpose Input/Output 10 G20
gpiol_15 General-Purpose Input/Output 10 G19
gpiol_16 General-Purpose Input/Output 10 D27
gpiol_17 General-Purpose Input/Output 10 C28
gpiol_18 General-Purpose Input/Output 10 H1
gpiol_19 General-Purpose Input/Output 10 J3
gpiol_20 General-Purpose Input/Output 10 H2
gpiol_21 General-Purpose Input/Output 10 H3
gpiol_22 General-Purpose Input/Output 10 AC8
gpiol_23 General-Purpose Input/Output 10 AD6
gpiol_24 General-Purpose Input/Output 10 AB8
gpiol_25 General-Purpose Input/Output 10 AB5
gpiol_26 General-Purpose Input/Output 10 P6
gpiol_27 General-Purpose Input/Output 10 R9
gpiol_28 General-Purpose Input/Output 10 R5
gpiol_29 General-Purpose Input/Output 10 P5
gpiol_30 General-Purpose Input/Output 10 N7
gpiol_31 General-Purpose Input/Output 10 R4

GPIO 2
gpio2_0 General-Purpose Input/Output 10 N9
gpio2_1 General-Purpose Input/Output 10 P9
gpio2_2 General-Purpose Input/Output 10 P4
gpio2_3 General-Purpose Input/Output 10 R3
gpio2_4 General-Purpose Input/Output 10 T2
gpio2_5 General-Purpose Input/Output 10 u2
gpio2_6 General-Purpose Input/Output 10 Ul
gpio2_7 General-Purpose Input/Output 10 P3
gpio2_8 General-Purpose Input/Output 10 R2
gpio2_9 General-Purpose Input/Output 10 K7
gpio2_10 General-Purpose Input/Output 10 M7
gpio2_11 General-Purpose Input/Output 10 J5
gpio2_12 General-Purpose Input/Output 10 K6
gpio2_13 General-Purpose Input/Output 10 J7
gpio2_14 General-Purpose Input/Output 10 J4
gpio2_15 General-Purpose Input/Output 10 J6
gpio2_16 General-Purpose Input/Output 10 H4
gpio2_17 General-Purpose Input/Output 10 H5
gpio2_18 General-Purpose Input/Output 10 H6
gpio2_19 General-Purpose Input/Output 10 T1
gpio2_20 General-Purpose Input/Output 10 P2
gpio2_21 General-Purpose Input/Output 10 P1

108 Terminal Configuration and Functions

Submit Documentation Feedback

Product Folder Links: TDA2EG

Copyright © 2016-2019, Texas Instruments Incorporated


http://www.ti.com/product/tda2eg?qgpn=tda2eg
http://www.ti.com
http://www.ti.com/feedbackform/techdocfeedback?litnum=SPRS958H&partnum=TDA2EG
http://www.ti.com/product/tda2eg?qgpn=tda2eg

13 TEXAS

INSTRUMENTS

www.ti.com

TDAZ2EG
SPRS958H —MARCH 2016—REVISED NOVEMBER 2019

Table 4-22. GPIOs Signal Descriptions (continued)

SIGNAL NAME DESCRIPTION TYPE BALL
gpio2_22 General-Purpose Input/Output 10 P7
gpio2_23 General-Purpose Input/Output 10 N1
gpio2_24 General-Purpose Input/Output 10 M5
gpio2_25 General-Purpose Input/Output 10 M3
gpio2_26 General-Purpose Input/Output 10 N6
gpio2_27 General-Purpose Input/Output 10 M4
gpio2_28 General-Purpose Input/Output 10 N2
gpio2_29 General-Purpose Input/Output 10 B17

GPIO 3
gpio3_28 General-Purpose Input/Output 10 El
gpio3_29 General-Purpose Input/Output 10 G2
gpio3_30 General-Purpose Input/Output 10 H7
gpio3_31 General-Purpose Input/Output 10 Gl

GPIO 4
gpio4_0 General-Purpose Input/Output 10 G6
gpio4_1 General-Purpose Input/Output 10 F2
gpio4d_2 General-Purpose Input/Output 10 F3
gpio4_3 General-Purpose Input/Output 10 D1
gpio4d_4 General-Purpose Input/Output 10 E2
gpio4_5 General-Purpose Input/Output 10 D2
gpio4_6 General-Purpose Input/Output 10 F4
gpio4d_7 General-Purpose Input/Output 10 C1
gpio4_8 General-Purpose Input/Output 10 E4
gpio4_9 General-Purpose Input/Output 10 F5
gpio4_10 General-Purpose Input/Output 10 E6
gpio4_11 General-Purpose Input/Output 10 D3
gpio4_12 General-Purpose Input/Output 10 F6
gpio4_13 General-Purpose Input/Output 10 D5
gpio4_14 General-Purpose Input/Output 10 Cc2
gpio4_15 General-Purpose Input/Output 10 C3
gpio4_16 General-Purpose Input/Output 10 C4
gpio4_17 General-Purpose Input/Output 10 Al12
gpio4_18 General-Purpose Input/Output 10 El4
gpio4_19 General-Purpose Input/Output 10 D11
gpio4_20 General-Purpose Input/Output 10 B10
gpio4_21 General-Purpose Input/Output 10 B11
gpio4_22 General-Purpose Input/Output 10 C11
gpio4_23 General-Purpose Input/Output 10 E11
gpio4d_24 General-Purpose Input/Output 10 B2
gpio4_25 General-Purpose Input/Output 10 D6
gpio4_26 General-Purpose Input/Output 10 C5
gpio4_27 General-Purpose Input/Output 10 A3
gpio4_28 General-Purpose Input/Output 10 B3
gpio4_29 General-Purpose Input/Output 10 B4
gpio4_30 General-Purpose Input/Output 10 B5
gpio4_31 General-Purpose Input/Output 10 A4

GPIO 5
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Table 4-22. GPIOs Signal Descriptions (continued)

SIGNAL NAME DESCRIPTION TYPE BALL
gpio5_0 General-Purpose Input/Output 10 B14
gpio5_1 General-Purpose Input/Output 10 J14
gpio5_2 General-Purpose Input/Output 10 G12
gpio5_3 General-Purpose Input/Output 10 F12
gpio5_4 General-Purpose Input/Output 10 G13
gpio5_5 General-Purpose Input/Output 10 J11
gpio5_6 General-Purpose Input/Output 10 E12
gpio5_7 General-Purpose Input/Output 10 F13
gpio5_8 General-Purpose Input/Output 10 C12
gpio5_9 General-Purpose Input/Output 10 D12
gpio5_10 General-Purpose Input/Output 10 B12
gpio5_11 General-Purpose Input/Output 10 All
gpio5_12 General-Purpose Input/Output 10 B13
gpio5_13 General-Purpose Input/Output 10 B18
gpio5_14 General-Purpose Input/Output 10 F15
gpio5_15 General-Purpose Input/Output 10 Vi
gpio5_16 General-Purpose Input/Output 10 U4
gpio5_17 General-Purpose Input/Output 10 u3
gpio5_18 General-Purpose Input/Output 10 V2
gpio5_19 General-Purpose Input/Output 10 Y1
gpio5_20 General-Purpose Input/Output 10 w9
gpio5_21 General-Purpose Input/Output 10 V9
gpio5_22 General-Purpose Input/Output 10 V7
gpio5_23 General-Purpose Input/Output 10 u7
gpio5_24 General-Purpose Input/Output 10 V6
gpio5_25 General-Purpose Input/Output 10 ué
gpio5_26 General-Purpose Input/Output 10 us
gpio5_27 General-Purpose Input/Output 10 V5
gpio5_28 General-Purpose Input/Output 10 V4
gpio5_29 General-Purpose Input/Output 10 V3
gpio5_30 General-Purpose Input/Output 10 Y2
gpio5_31 General-Purpose Input/Output 10 w2

GPIO 6
gpio6_4 General-Purpose Input/Output 10 A13
gpio6_5 General-Purpose Input/Output 10 G14
gpio6_6 General-Purpose Input/Output 10 F14
gpio6_7 General-Purpose Input/Output 10 B16
gpio6_8 General-Purpose Input/Output 10 Ci15
gpio6_9 General-Purpose Input/Output 10 Al16
gpio6_10 General-Purpose Input/Output 10 AC5
gpio6_11 General-Purpose Input/Output 10 AB4
gpio6_12 General-Purpose Input/Output 10 AB10
gpio6_13 General-Purpose Input/Output 10 AC10
gpio6_14 General-Purpose Input/Output 10 E21
gpio6_15 General-Purpose Input/Output 10 F20
gpio6_16 General-Purpose Input/Output 10 F21
gpio6_17 General-Purpose Input/Output 10 D18
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Table 4-22. GPIOs Signal Descriptions (continued)

SIGNAL NAME DESCRIPTION TYPE BALL
gpio6_18 General-Purpose Input/Output 10 E17
gpio6_19 General-Purpose Input/Output 10 B26
gpio6_20 General-Purpose Input/Output 10 Cc23
gpio6_21 General-Purpose Input/Output 10 W6
gpio6_22 General-Purpose Input/Output 10 Y6
gpio6_23 General-Purpose Input/Output 10 AA6
gpio6_24 General-Purpose Input/Output 10 Y4
gpio6_25 General-Purpose Input/Output 10 AA5
gpio6_26 General-Purpose Input/Output 10 Y3
gpio6_27 General-Purpose Input/Output 10 w7
gpio6_28 General-Purpose Input/Output 10 Y9
gpio6_29 General-Purpose Input/Output 10 AD4
gpio6_30 General-Purpose Input/Output 10 AC4
gpio6_31 General-Purpose Input/Output 10 AC7

GPIO 7
gpio7_0 General-Purpose Input/Output 10 AC6
gpio7_1 General-Purpose Input/Output 10 AC9
gpio7_2 General-Purpose Input/Output 10 AC3
gpio7_3 General-Purpose Input/Output 10 R6
gpio7_4 General-Purpose Input/Output 10 T9
gpio7_5 General-Purpose Input/Output 10 T6
gpio7_6 General-Purpose Input/Output 10 T7
gpio7_7 General-Purpose Input/Output 10 A25
gpio7_8 General-Purpose Input/Output 10 F16
gpio7_9 General-Purpose Input/Output 10 B25
gpio7_10 General-Purpose Input/Output 10 A24
gpio7_11 General-Purpose Input/Output 10 A22
gpio7_12 General-Purpose Input/Output 10 B21
gpio7_13 General-Purpose Input/Output 10 B20
gpio7_14 General-Purpose Input/Output 10 A26
gpio7_15 General-Purpose Input/Output 10 B22
gpio7_16 General-Purpose Input/Output 10 G17
gpio7_17 General-Purpose Input/Output 10 B24
gpio7_18 General-Purpose Input/Output 10 L1
gpio7_19 General-Purpose Input/Output 10 K2
gpio7_22 General-Purpose Input/Output 10 B27
gpio7_23 General-Purpose Input/Output 10 C26
gpio7_24 General-Purpose Input/Output 10 E25
gpio7_25 General-Purpose Input/Output 10 c27
gpio7_26 General-Purpose Input/Output 10 D28
gpio7_27 General-Purpose Input/Output 10 D26
gpio7_28 General-Purpose Input/Output 10 Jl
gpio7_29 General-Purpose Input/Output 10 J2
gpio7_30 General-Purpose Input/Output 10 D14
gpio7_31 General-Purpose Input/Output 10 Ci14
GPIO 8
gpio8_0 General-Purpose Input/Output ‘ 10 ‘ F11
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Table 4-22. GPIOs Signal Descriptions (continued)

SIGNAL NAME DESCRIPTION TYPE BALL
gpio8_1 General-Purpose Input/Output 10 G10
gpio8_2 General-Purpose Input/Output 10 F10
gpio8_3 General-Purpose Input/Output 10 G11
gpio8_4 General-Purpose Input/Output 10 E9
gpio8_5 General-Purpose Input/Output 10 F9
gpio8_6 General-Purpose Input/Output 10 F8
gpio8_7 General-Purpose Input/Output 10 E7
gpio8_8 General-Purpose Input/Output 10 E8
gpio8_9 General-Purpose Input/Output 10 D9
gpio8_10 General-Purpose Input/Output 10 D7
gpio8_11 General-Purpose Input/Output 10 D8
gpio8_12 General-Purpose Input/Output 10 A5
gpio8_13 General-Purpose Input/Output 10 C6
gpio8_14 General-Purpose Input/Output 10 c8
gpio8_15 General-Purpose Input/Output 10 Cc7
gpio8_16 General-Purpose Input/Output 10 B7
gpio8_17 General-Purpose Input/Output 10 B8
gpio8_18 General-Purpose Input/Output 10 A7
gpio8_19 General-Purpose Input/Output 10 A8
gpio8_20 General-Purpose Input/Output 10 C9
gpio8_21 General-Purpose Input/Output 10 A9
gpio8_22 General-Purpose Input/Output 10 B9
gpio8_23 General-Purpose Input/Output 10 A10
gpio8_27 General-Purpose Input | D23
gpio8_28 General-Purpose Input/Output 10 F19
gpio8_29 General-Purpose Input/Output 10 E18

gpios_30) General-Purpose Input/Output 10 G21
gpios_311) General-Purpose Input/Output 10 D24

(1) gpio8_30 is multiplexed with EMUO and gpio8_31 is multiplexed with EMU1. These pins will be sampled at reset release by the test and
emulation logic. Therefore, if they are used as GPIO pins, they must return to the high state whenever the device enters reset. This can
be controlled by logic driven from rstoutn. After the device exits reset (indicated by rstoutn rising), these can return to GPIO mode.

4.4.20 Pulse Width Modulation (PWM) Interface

NOTE

For more information, see Pulse-Width Modulation Subsystem chapter in the device TRM.

Table 4-23. PWM Signal Descriptions

SIGNAL NAME DESCRIPTION | TvPE | BALL
PWMSS1
eQEP1A in EQEP1 Quadrature Input A | E1l
eQEP1B_in EQEP1 Quadrature Input B | G2
eQEP1_index EQEP1 Index Input 10 H7
eQEP1_strobe EQEP1 Strobe Input 10 G1
ehrpwm1A EHRPWML1 Output A (0] G6
ehrpwm1B EHRPWML1 Output B (0] F2
ehrpwm1_tripzone_in | EHRPWM1 Trip Zone Input 10 AG7/F3
put
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Table 4-23. PWM Signal Descriptions (continued)

SIGNAL NAME DESCRIPTION TYPE BALL
eCAP1_in_PWM1_out | ECAP1 Capture Input / PWM Output 10 AH6 / D1
ehrpwml_synci EHRPWM1 Sync Input | AH3/ E2
ehrpwm1_synco EHRPWML1 Sync Output (0] AH5 / D2
PWMSS2
eQEP2A _in EQEP2 Quadrature Input A | AG6 / F4
eQEP2B _in EQEP2 Quadrature Input B | AH4 / C1
eQEP2_index EQEP2 Index Input 10 AG4 | E4
eQEP2_strobe EQEP?2 Strobe Input 10 F5
ehrpwm2A EHRPWM2 Output A (0] AC5/ E6
ehrpwm2B EHRPWM2 Output B (0] AB4 / D3
ehrpwm?2_tripzone_in | EHRPWM2 Trip Zone Input 10 AD4 | F6
put
eCAP2_in_PWM2_out | ECAP2 Capture Input / PWM Output 10 AC4 | D5
PWMSS3
eQEP3A_in EQEP3 Quadrature Input A | AC7/C2
eQEP3B_in EQEP3 Quadrature Input B | AC6/C3
eQEP3_index EQEP3 Index Input 10 AC9/C4
eQEP3_strobe EQEP3 Strobe Input 10 AC3/B2
ehrpwm3A EHRPWM3 Output A (@) AC8 /D6
ehrpwm3B EHRPWM3 Output B (@) ADG6 / C5
ehrpwm3_tripzone_in | EHRPWM3 Trip Zone Input 10 AB8 / A3
put
eCAP3_in_PWM3_out | ECAP3 Capture Input / PWM Output 10 AB5 / B3

4.4.21 Test Interfaces

CAUTION

The 1/0O timings provided in Section 7, Timing Requirements and Switching
Characteristics are valid only if signals within a single IOSET are used. The
IOSETS are defined in Table 7-136.

NOTE
For more information, see On-Chip Debug Support chapter in the device TRM.

Table 4-24. Debug Signal Descriptions

SIGNAL NAME DESCRIPTION TYPE BALL
tms gTﬁ\G® test port mode select. An external pullup resistor should be used on this 10 F18
all.

tdi JTAG test data | D23

tdo JTAG test port data (0] F19

telk JTAG test clock | E20

trstn JTAG test reset | D20

rtck JTAG return clock (0] E18
emuo® Emulator pin 0 10 G21
emu1® Emulator pin 1 10 D24
emu?2 Emulator pin 2 (0] F10
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Table 4-24. Debug Signal Descriptions (continued)

SIGNAL NAME DESCRIPTION TYPE BALL
emu3 Emulator pin 3 (0] D7
emu4 Emulator pin 4 (0] A7
emu5 Emulator pin 5 (0] E1/G11
emu6 Emulator pin 6 (0] G2/E9
emu7 Emulator pin 7 (0] H7 1 F9
emu8 Emulator pin 8 O G1/F8
emu9 Emulator pin 9 (0] G6/E7
emul0 Emulator pin 10 (0] F2 /D8
emull Emulator pin 11 O F3 /A5
emul2 Emulator pin 12 O D1/C6
emul3 Emulator pin 13 O E2/C8
emuls Emulator pin 14 (0] D2/C7
emulb Emulator pin 15 (0] F4 /A8
emul6 Emulator pin 16 O C1/C9
emul? Emulator pin 17 (0] E4 /A9
emul8 Emulator pin 18 O F5/B9
emul9 Emulator pin 19 (0] E6/ A10

(1) EMUO and EMU1 are multiplexed with GPI1O. These pins will be sampled at reset release by the test and emulation logic. Therefore, if
they are used as GPIO pins, they must return to the high state whenever the device enters reset. This can be controlled by logic driven
from rstoutn. After the device exits reset (indicated by rstoutn rising), these can return to GPIO mode.

4.4.22 System and Miscellaneous

4.4.22.1 Sysboot

NOTE
For more information, see Initialization chapter in the device TRM.

Table 4-25. Sysboot Signal Descriptions

SIGNAL NAME DESCRIPTION TYPE BALL

sysboot0 Boot Mode Configuration 0. The value latched on this pin upon porz reset release | M6
will determine the boot mode configuration of the device.

sysbootl Boot Mode Configuration 1. The value latched on this pin upon porz reset release | M2
will determine the boot mode configuration of the device.

syshoot2 Boot Mode Configuration 2. The value latched on this pin upon porz reset release | L5
will determine the boot mode configuration of the device.

sysboot3 Boot Mode Configuration 3. The value latched on this pin upon porz reset release | M1
will determine the boot mode configuration of the device.

syshoot4 Boot Mode Configuration 4. The value latched on this pin upon porz reset release | L6
will determine the boot mode configuration of the device.

sysboot5 Boot Mode Configuration 5. The value latched on this pin upon porz reset release | L4
will determine the boot mode configuration of the device.

syshoot6 Boot Mode Configuration 6. The value latched on this pin upon porz reset release | L3
will determine the boot mode configuration of the device.

sysboot7 Boot Mode Configuration 7. The value latched on this pin upon porz reset release | L2
will determine the boot mode configuration of the device.

sysbhoot8 Boot Mode Configuration 8. The value latched on this pin upon porz reset release | L1
will determine the boot mode configuration of the device.

sysboot9 Boot Mode Configuration 9. The value latched on this pin upon porz reset release | K2
will determine the boot mode configuration of the device.
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Table 4-25. Sysboot Signal Descriptions (continued)

SIGNAL NAME DESCRIPTION TYPE BALL

sysboot10 Boot Mode Configuration 10. The value latched on this pin upon porz reset release | Jl
will determine the boot mode configuration of the device.

sysboot11 Boot Mode Configuration 11. The value latched on this pin upon porz reset release | J2
will determine the boot mode configuration of the device.

sysboot12 Boot Mode Configuration 12. The value latched on this pin upon porz reset release | H1
will determine the boot mode configuration of the device.

sysboot13 Boot Mode Configuration 13. The value latched on this pin upon porz reset release | J3
will determine the boot mode configuration of the device.

sysboot14 Boot Mode Configuration 14. The value latched on this pin upon porz reset release | H2

will determine the boot mode configuration of the device.

sysboot15 Boot Mode Configuration 15. The value latched on this pin upon porz reset release | H3
will determine the boot mode configuration of the device.

4.4.22.2 Power, Reset, and Clock Management (PRCM)

NOTE
For more information, see the Power, Reset, and Clock Management chapter in the device
TRM.
Table 4-26. PRCM Signal Descriptions
SIGNAL NAME DESCRIPTION TYPE BALL
clkoutl Device Clock output 1. Can be used externally for devices with non- O F21/P7

critical timing requirements, or for debug, or as a reference clock on
GPMC as described in Table 7-25 GPMC/NOR Flash Interface
Switching Characteristics - Synchronous Mode - Default and Table 7-
27 GPMC/NOR Flash Interface Switching Characteristics -
Synchronous Mode - Alternate.

clkout2 Device Clock output 2. Can be used externally for devices with non- (@) D18/ N1
critical timing requirements, or for debug.

clkout3 Device Clock output 3. Can be used xternally for devices with non- (@) Cc23
critical timing requirements, or for debug.

rstoutn Reset out (Active low) output is asserted low whenever any global (@) F23
reset condition exists. After a brief delay, it will be set high upon
removal of the internal global reset condition (that is, porz, warm
reset). It is only functional after its output buffer’s reference voltage
(vddshv3) is valid. If it is used as a reset for device peripheral
components, then it should be AND gated with porz to avoid the
possibility of reset signal glitches during a power up sequence.®

resetn Reset (active low) input’s falling edge can trigger a device warm reset | E23
state from an external component. This signal should be high prior to
or simultaneous with, porz rising. If the signal is not used in the
system, resetn should be pulled high with an external pull-up resistor
to vddshva3.

porz Power on Reset (active low) input must be asserted low during a | F22
device power up sequence or cold reset state when all supplies are
disabled. Typically, an external PMIC is the source and sets porz
high after all supplies reach valid operating levels. Asserting porz low
puts the entire device in a safe reset state.

xref_clkO External Reference Clock 0. For Audio and other Peripherals. | D18
xref_clkl External Reference Clock 1. For Audio and other Peripherals. | E17
xref_clk2 External Reference Clock 2. For Audio and other Peripherals. | B26
xref_clk3 External Reference Clock 3. For Audio and other Peripherals. | Cc23
xi_osc0 System Oscillator OSCO Crystal input / LVCMOS clock input. | AE15

Functions as the input connection to a crystal when the internal
oscillator OSCO is used. Functions as an LVCMOS-compatible input
clock when an external oscillator is used.
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Table 4-26. PRCM Signal Descriptions (continued)

SIGNAL NAME DESCRIPTION TYPE BALL
X0_osc0 System Oscillator OSCO Crystal output (@) AD15
xi_oscl Auxiliary Oscillator OSC1 Crystal input / LVCMOS clock input. | AC15

Functions as the input connection to a crystal when the internal
oscillator OSC1 is used. Functions as an LVCMOS-compatible input
clock when an external oscillator is used.

X0_oscl Auxiliary Oscillator OSC1 Crystal output A AC13

RMII_MHZ_50_CLK® RMII Reference Clock (50MHz). This pin is an input when external 10 u3
reference is used or output when internal reference is used.

(1) This clock signal is implemented as 'pad loopback' inside the device - the output signal is looped back through the input buffer to serve
as the internal reference signal. Series termination is recommended (as close to device pin as possible) to improve signal integrity of the
clock input. Any nonmonotonicity in voltage that occurs at the pad loopback clock pin between V4 and V,_ must be less than Vyys.

(2) Note that rstoutn is only valid after vddshv3 is valid. If the rstoutn signal will be used as a reset into other devices attached to the SOC, it
must be AND'ed with porz. This will prevent glitches occurring during supply ramping being propagated.

4.4.22.3 Real-Time Clock (RTC) Interface

NOTE
For more information, see Real-Time Clock (RTC) chapter in the device TRM.

Table 4-27. RTC Signal Descriptions

SIGNAL NAME DESCRIPTION TYPE BALL
WakeupO RTC External Wakeup Input 0 | AD17
Wakeupl RTC External Wakeup Input 1 | AC17
Wakeup2 RTC External Wakeup Input 2 | AB16
Wakeup3 RTC External Wakeup Input 3 | AC16

rtc_porz RTC Power Domain Power-On Reset Input | AB17
rtc_osc_xi_clkin3 | RTC Oscillator Input. Crystal connection to internal RTC oscillator. Functions as an | AE14
2 RTC clock input when an external oscillator is used.
rtc_osc_xo RTC Oscillator Output (@) AD14
rtc_iso® RTC Domain Isolation Signal [ AF14
on_off RTC Power Enable output pin (@) Y11

(1) This signal must be kept O if device power supplies are not valid during RTC mode and 1 during normal operation. This can typically be
achieved by connecting rtc_iso to the same signal driving porz (not rtc_porz) with appropriate voltage level translation if necessary.

4.4.22.4 System Direct Memory Access (SDMA)

NOTE
For more information, see DMA Controllers chapter in the device TRM.

Table 4-28. System DMA Signal Descriptions

SIGNAL NAME DESCRIPTION TYPE BALL
dma_evtl System DMA Event Input 1 | P7 /P4
dma_evt2 System DMA Event Input 2 | N1/R3
dma_evt3 System DMA Event Input 3 | N6
dma_evt4 System DMA Event Input 4 | M4
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4.4.22.5 Interrupt Controllers (INTC)

NOTE

For more information, see Interrupt Controllers chapter in the device TRM.

Table 4-29. INTC Signal Descriptions

SIGNAL NAME DESCRIPTION TYPE BALL
nmin_dsp Non maskable interrupt input, active-low. This pin can be optionally routed to the | D21
DSP NMI input or as generic input to the Arm cores. Note that by default this pin
has an internal pulldown resistor enabled. This internal pulldown should be disabled
or countered by a stronger external pullup resistor before routing to the DSP or Arm
processors.
sys_nirg2 External interrupt event to any device INTC | AD17
sys_nirgql External interrupt event to any device INTC | AC16
4.4.22.6 Observability
NOTE
For more information, see Control Module chapter in the device TRM.
Table 4-30. Observability Signal Descriptions
SIGNAL NAME DESCRIPTION TYPE BALL
obs0 Observation Output 0 (0] F10
obsl Observation Output 1 (0] G11
obs2 Observation Output 2 (0] E9
obs3 Observation Output 3 (0] F9
obs4 Observation Output 4 (0] F8
obs5 Observation Output 5 (0] D7
obs6 Observation Output 6 (0] D8
obs7 Observation Output 7 (0] A5
obs8 Observation Output 8 (0] C6
obs9 Observation Output 9 (0] c8
obs10 Observation Output 10 (0] C7
obsl1l Observation Output 11 (0] A7
obs12 Observation Output 12 (0] A8
0obs13 Observation Output 13 (0] C9
obsl14 Observation Output 14 (0] A9
obs15 Observation Output 15 (0] B9
obs16 Observation Output 16 (0] F10
obs17 Observation Output 17 (0] G11
obs18 Observation Output 18 (0] E9
obs19 Observation Output 19 (0] F9
0bs20 Observation Output 20 (0] F8
obs21 Observation Output 21 (0] D7
obs22 Observation Output 22 (0] D8
0bs23 Observation Output 23 (0] A5
obs24 Observation Output 24 (0] C6
obs25 Observation Output 25 (0] c8
0obs26 Observation Output 26 (0] C7
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Table 4-30. Observability Signal Descriptions (continued)

SIGNAL NAME DESCRIPTION TYPE BALL
0obs27 Observation Output 27 (0] A7
0bs28 Observation Output 28 (0] A8
obs29 Observation Output 29 (0] C9
0bs30 Observation Output 30 (0] A9
obs31 Observation Output 31 (0] B9

obs_dmargl | DMA Request External Observation Output 1 (0] G11
obs_dmarg2 | DMA Request External Observation Output 2 (0] D8
obs_irgl IRQ External Observation Output 1 (0] F10
obs_irg2 IRQ External Observation Output 2 (0] D7

4.4.23 Power Supplies

NOTE
For more information, see Power, Reset, and Clock Management chapter in the device TRM.

Table 4-31. Power Supply Signal Descriptions

SIGNAL NAME DESCRIPTION TYPE BALL

PWR H13/H14/J17/J18
/L7 /L8/N10/N13/
P11/P12/P13/R11
/R16/R19/T13/
T16/T19/U13/U16
/U8 /U9/V16/V8

vpp® eFuse power supply PWR K14

GND Al/Al4 /A2 A23/
A28/ A6/ AAl4 /|
AA15 / AA20 / AA8 /
AA9 / AB14 /| AB20 /
AD1/AD24 | AG1/
AH1/ AH2 | AH20 /
AH28 /B1/D13/
D19/E13/E19/F1/
F71G7/G8/G9/
H12/J12/J15/J28 /
VSS Ground K1/ K15/ K24/ K25/
K4 /K5/L13/L14/
M19/N14 / N15/
N19/ N24 / N25/ P28
/R1/R12/R13/
R21/T10/T11/T12
[/ T14/T15/T17/
T18/T21/U14/U15
/uU17/U20/U21/
V15/V17 / W1/ W15
W24 | W25/ W28

vdd Core voltage domain supply

cap_vbbldo_gpu(l) External capacitor connection for the GPU vbb Ido output CAP Y14
cap_vbbldo_iva(l) External capacitor connection for the IVA vbb Ido output CAP J10
cap_vbbldo_mpu(l) External capacitor connection for the MPU vbb Ido output CAP J16
cap_vbbldo_dsp(l) External capacitor connection for the DSP vbb Ido output CAP K9
cap_vddram_corel(l) External capacitor connection for the Core SRAM array Idol1 output CAP T20
cap_vddram_core3(1) External capacitor connection for the Core SRAM array |do3 output CAP L9
cap_vddram_core4(1) External capacitor connection for the Core SRAM array |do4 output CAP J19
cap_vddram_mpu(l) External capacitor connection for the MPU SRAM array Ido output CAP K19
cap_vddram_gpu(l) External capacitor connection for the GPU SRAM array Ido output CAP Y13
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Table 4-31. Power Supply Signal Descriptions (continued)

pins

SIGNAL NAME DESCRIPTION TYPE BALL
cap_vddram_iva® External capacitor connection for the IVA SRAM array Ido output CAP K16
cap_vddram_dsp® External capacitor connection for the DSP CAP J9

vdda_dsp_iva DSP PLL and IVA PLL analog power supply PWR N12
vdda_core_gmac DPLL_CORE and CORE HSDIVIDER analog power supply PWR P14
vdda_pll_spare DPLL_SPARE analog power supply PWR P15
vdda_per DPLL_ABE, DPLL_PER, and PER HSDIVIDER analog power supply PWR M14
vdda_mpu_abe MPU_ABE PLL analog power supply PWR N16
vdda33v_usbl HS USB1 3.3V analog power supply. If USB1 is not used, this pin can PWR AA12
alternatively be connected to VSS if the following requirements are met:
- The usb1l_dm/usbl_dp pins are left unconnected
- The USB1 PHY is kept powered down
vdda33v_usbh2 HS USB2 3.3V analog power supply. If USB2 is not used, this pin can PWR Y12
alternatively be connected to VSS if the following requirements are met:
- The ush2_dm/usb2_dp pins are left unconnected
- The USB2 PHY is kept powered down
vdda_ddr DPLL_DDR and DDR HSDIVIDER analog power supply PWR R17
vdda_debug DPLL_DEBUG analog power supply PWR N11
vdda_gpu DPLL_GPU analog power supply PWR R14
vdda_hdmi PLL_HDMI and HDMI analog power supply PWR Y17
vdda_osc HFOSC analog power supply PWR AD16 / AE16
vdda_pcie DPLL_PCle_REF and PCle analog power supply PWR AA17
vdda_pcie0 PCle chO RX/TX analog power supply PWR AA16
vdda_rtc RTC bias and RTC LFOSC analog power supply PWR AB13
vdda_sata DPLL_SATA and SATA RX/TX analog power supply PWR V13
vdda_usbl DPLL_USB and HS USB1 1.8V analog power supply PWR AA13
vdda_usb2 HS USB2 1.8V analog power supply PWR AB12
vdda_usb3 DPLL_USB_OTG_SS and USB3.0 RX/TX analog power supply PWR w14
vdda_csi CSl Interface 1.8v Supply PWR w12
vdda_video VIDEOL1 and VIDEO2 PLL analog power supply PWR P16
vdds18v 1.8V power supply PWR G18/H17/ M8/ M9/
N8/P8/R8/T8/
V21/V22 /W17 /
w18
vdds18v_ddrl EMIF1 bias power supply PWR AA18 / AA19 / N21/
P20 /P21 /W21 /
Y21
vddshvl Dual Voltage (1.8V or 3.3V) power supply for the VIN2 Power Group PWR E3/E5/G4/G5/H8
pins /' H9
vddshv2 Dual Voltage (1.8V or 3.3V) power supply for the VOUT Power Group PWR B6/D10/E10/H10/
pins H11
vddshv3 Dual Voltage (1.8V or 3.3V) power supply for the GENERAL Power PWR B23 /D16 / D22 / E16
Group pins /[ E22/G15/H15/
H16 / H18 / H19
vddshv4 Dual Voltage (1.8V or 3.3V) power supply for the MMC4 Power Group PWR C24
pins
vddshvb Dual Voltage (1.8V or 3.3V) power supply for the RTC Power Group PWR V12
pins
vddshv6é Dual Voltage (1.8V or 3.3V) power supply for the VIN1 Power Group PWR AD5 / AD7 | AE7 /
pins AF5
vddshv7 Dual Voltage (1.8V or 3.3V) power supply for the WIFI Power Group PWR AB6 / AB7
pins
vddshv8 Dual Voltage (1.8V or 3.3V) power supply for the MMC1 Power Group PWR W8 /Y8
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Table 4-31. Power Supply Signal Descriptions (continued)

SIGNAL NAME DESCRIPTION TYPE BALL

vddshv9 Dual Voltage (1.8V or 3.3V) power supply for the RGMII Power Group PWR U10/ W4/ W5
pins

vddshv10 Dual Voltage (1.8V or 3.3V) power supply for the GPMC Power Group PWR N4 /N5/P10/R10/
pins R7/T4/T5

vddshvil Dual Voltage (1.8V or 3.3V) power supply for the MMC2 Power Group PWR J8 /K8
pins

vdds_ddrl EMIF1 power supply (1.5V for DDR3 mode / 1.35V DDR3L mode) PWR AA21/ AA22 | AB21 /

AB22 /| AB24 | AB25 /
AC22 / AD26 /| AG20 /
AG28 [ AH27 | T24 /
T25/ W16 / W27

vdds_mlbp MLBP 10 power supply PWR AAT7 Y7
vdd_dsp DSP voltage domain supply PWR K10/K11/L10/L11
/M10/ M11
vdd_gpu GPU voltage domain supply PWR uUll/U12/Vvi0/Vvil1
/V14 | W10/ W11/
W13
vdd_iva IVA voltage domain supply PWR J13 /K12 /K13/L12
/M12 / M13
vdd_mpu MPU voltage domain supply PWR K17 /K18 /L15/L16

/L17/1L18/L19/

M15/M16 / M17 /

M18/N17 / N18/
P17 /P18 /R18

vdd_rtc RTC voltage domain supply PWR AB15
vssa_hdmi DPLL_HDMI and HDMI PHY analog ground GND AD19 / AE19
vssa_osc0 OSCO0 analog ground GND AF15
vssa_oscl OSC1 analog ground GND AC14
vssa_pcie PCle analog ground GND AD13/ AE13
vssa_sata SATA analog ground GND AE10
vssa_ush HS USB1 and HS USB2 analog ground GND AA11/ AB11
vssa_ush3 DPLL_USB and USB3.0 RX/TX analog ground GND AD10
vssa_csi CSl Interface Ov Supply GND AA10 / AH8
vssa_video DPLL_VIDEO1 analog ground GND R15

(1) This pin must always be connected via a 1-pF capacitor to vss.
(2) This signal is valid only for High-Security devices. For more details, see Section 5.8 VPP Specification for One-Time Programmable
(OTP) eFUSEs. For General Purpose devices do not connect any signal, test point, or board trace to this signal.
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5 Specifications

NOTE

For more information, see Power, Reset, and Clock Management section in the device TRM.

NOTE

The index numbers 1 which is part of the EMIF1 signal prefixes (ddrl_*) listed in Table 4-8,
EMIF SDRAM Signal Descriptions, column "SIGNAL NAME" not to be confused with DDR1
type of SDRAM memories.

NOTE

Audio Back End (ABE) module is not supported for this family of devices, but “ABE” name is
still present in some clock or DPLL names.

All 10 Cells are NOT Fail-safe compliant and should not be externally driven in

absence of their 10 supply.

CAUTION

5.1 Absolute Maximum Ratings

Stresses beyond those listed as absolute maximum ratings may cause permanent damage to the device.
These are stress ratings only, and functional operation of the device at these or any other conditions
beyond those listed under Section 5.4, Recommended Operating Conditions, is not implied. Exposure to
absolute maximum rated conditions for extended periods may affect device reliability.

Table 5-1. Absolute Maximum Rating Over Junction Temperature Range

PARAMETER®Y MIN MAX| UNIT
VsuppLy (Steady-State) Supply Voltage Ranges (Steady- Core (vdd, vdd_mpu, vdd_gpu, 03 15 v
State) vdd_dsp, vdd_iva, vdd_rtc) ’ ’

Analog (vdda_usbl, vdda_usbh2,

vdda_per, vdda_ddr, vdda_debug,

vdda_mpu_abe, vdda_usb3,

vdda_csi, vdda_core_gmac, ]

vdda_pll_spare, vdda_dsp_.iva, 03 2.0 v

vdda_gpu, dda_hdmi, vdda_pcie,

vdda_pcie0, vdda_sata,

vdda_video, vdda_osc, vdda_rtc)

Analog 3.3V (vdda33v_usb1,

vdda33v_usb2) 03 38 v

vdds18v, vdds18v_ddrl, )

vdds_mlibp, vdds._ddr1 03 21V

vddshvi1-11 (1.8V mode) 0.3 2.1 \Y;

vddshv1-7 (3.3V mode), vddshv9-11

(3.3 mode) -0.3 3.8 v

vddshv8 (3.3V mode) -0.3 3.6 \%
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Table 5-1. Absolute Maximum Rating Over Junction Temperature Range (continued)

PARAMETER® MIN MAX | UNIT
V|o (Steady-State) Input and Output Voltage Ranges Core I/0Os -0.3 15 \%
(Steady-State) Analog 1/Os (except HDMI) -0.3 2.0 \%
HDMI I/Os -0.3 35 \Y
1/0 1.35V -0.3 1.65 \Y
1/0 1.5V -0.3 1.8 \Y
1.8V 1/0s -0.3 2.1 \Y
Sd%\ér%%? (except those powered by 03 3.8 Vv
3.3V I/Os (powered by vddshv8) -0.3 3.6 \%
SR Maximum slew rate, all supplies 10° Vis
V|0 (Transient Overshoot / Input and_ Output Voltage Ranges_ (Transignt Overshloot/Undershoot) _ 0.2*VDD
Undershoot) Note: valid for up to 20% of the signal period. See Figure 5-1, 10 Transient © \%
Voltage Ranges.
T; Operating junction temperature Automotive .40 +125 oc
range
Tste Storage temperature range after soldered onto PC Board -55 +150 °C
Latch-up I-Test I-test®, All I/Os (if different levels then one line per level) -100 100 mA
Latch-up OV-Test Over-voltage Test®, All supplies (if different levels then one line per level) N/A 15;\/;:2 Vv

(1) See I/Os supplied by this power pin in Table 4-2 Ball Characteristics

(2) VDD is the voltage on the corresponding power-supply pin(s) for the 1O.

(3) Per JEDEC JESD78 at 125°C with specified I/O pin injection current and clamp voltage of 1.5 times maximum recommended 1/O

voltage and negative 0.5 times maximum recommended I/O voltage.

(4) Per JEDEC JESD78 at 125°C.

(5) The maximum valid input voltage on an 10 pin cannot exceed 0.3 volts when the supply powering the IO is turned off. This requirement
applies to all the 10 pins which are not fail-safe and for all values of IO supply voltage. Special attention should be applied anytime
peripheral devices are not powered from the same power sources used to power the respective 10 supply. It is important the attached
peripheral never sources a voltage outside the valid input voltage range, including power supply ramp-up and ramp-down sequences.

Nominal IO
supply voltage

10 supply voltage

I Overshoot = 20% of nominal

»

T

overshoot

(1) Tovershoot * Tundershoot < 20% Of Tperiod

undershoot

4!

Figure 5-1. 10 Transient Voltage Ranges

Undershoot = 20% of nominal
10 supply voltage

osus_sprs851
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5.2

ESD Ratings

Table 5-2. ESD Ratings

AH1, A28, AH28)

VALUE UNIT

Human-Body model (HBM), per AEC Q100-002) +1000

HDMIPHY Pins

(AG16, AH16, AG19,

AH19, AG18, AH18, 200

VEsp Electrostatic discharge Charged-device model (CDM), per AEC AG17, AHIT) v

Q100-011 All Pins (other than 4250

HDMIPHY)

Corner pins (A1, +750

(1) AEC Q100-002 indicates that HBM stressing shall be in accordance with the ANSI/ESDA/JEDEC JS-001 specification.

5.3 Power-On-Hour (POH) Limits

The information in the section below is provided solely for your convenience and does not extend or
modify the warranty provided under TI's standard terms and conditions for Tl semiconductor products.

POH is a functional of voltage, temperature and time. Usage at higher voltages and
temperatures will result in a reduction in POH to achieve the same reliability performance.

NOTE

For assessment of alternate use cases, contact your local Tl representative.

Table 5-3. Power-On-Hour (POH) Limits

VOLTAGE VOLTAGE (V) | FREQUENCY o
IP DUTY CYCLE ST (MAX) (MH2) (MAX) Tj(°C) POH
All 100% All All Supported OPPs Automotive Profile® 20000

(1) Automotive profile is defined as 20000 power on hours with junction temperature as follows: 5%@-40°C, 65%@70°C, 20%@110°C,

10%@125°C.

5.4 Recommended Operating Conditions

The device is used under the recommended operating conditions described in Table 5-4.

Logic functions and parameter values are not assured out of the range specified in the

NOTE

recommended operating conditions.

Table 5-4. Recommended Operating Conditions

PARAMETER DESCRIPTION | MIN @ NOM MAXDC® MAX@|  UNIT
Input Power Supply Voltage Range
vdd Core voltage domain supply See Section 5.5 \%
vdd_mpu Supply voltage range for MPU domain See Section 5.5 \%
vdd_gpu GPU voltage domain supply See Section 5.5 \%
vdd_dsp DSP voltage domain supply See Section 5.5 \%
vdd_iva IVA voltage domain supply See Section 5.5 \%
vdd_rtc RTC voltage domain supply See Section 5.5 \%
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Table 5-4. Recommended Operating Conditions (continued)

PARAMETER DESCRIPTION MIN @ NOM MAXDC ® MAX @ | UNIT

vdda_usbl DPLL_USB and HS USB1 1.8V

analog power supply 171 1.80 1.836 1.89 \

Maximum noise (peak-peak) 50 MVppmax
vdda_usbh2 HS USB2 1.8V analog power supply 1.71 1.80 1.836 1.89 \%

Maximum noise (peak-peak) 50 MVppmax
vdda33v_usbl HS USB1 3.3V analog power supply.If

USBL1 is not used, this pin can

alternatively be connected to VSS if

the following requirements are met:

- The usb1l_dm/usbl_dp pins are left 3.135 33 3.366 3.465 v

unconnected

- The USB1 PHY is kept powered

down

Maximum noise (peak-peak) 50 MVppmax
vdda33v_usb2 HS USB2 3.3V analog power supply. If

USB?2 is not used, this pin can

alternatively be connected to VSS if

the following requirements are met:

- The ush2_dm/ush2_dp pins are left 3.135 33 3.366 3.465 v

unconnected

- The USB2 PHY is kept powered

down

Maximum noise (peak-peak) 50 MVppmax
vdda_per PER PLL and PER HSDIVIDER

analog power supply 171 1.80 1.836 1.89 \

Maximum noise (peak-peak) 50 MVppmax
vdda_ddr DPLL_DDR and DDR HSDIVIDER

analog power supply 171 1.80 1.836 1.89 \

Maximum noise (peak-peak) 50 MVppmax
vdda_debug DPLL_DEBUG analog power supply 1.71 1.80 1.836 1.89 \%

Maximum noise (peak-peak) 50 MVppmax
vdda_dsp_iva DPLL_DSP and DPLL_IVA analog

power supply 171 1.80 1.836 1.89 \

Maximum noise (peak-peak) 50 MVppmax
vdda_core_gmac DPLL_CORE and CORE HSDIVIDER 171 1.80 1836 1.89 Vv

analog power supply

Maximum noise (peak-peak) 50 MVppmax
vdda_pll_spare DPLL_SPARE analog power supply 1.71 1.80 1.836 1.89 \%

Maximum noise (peak-peak) 50 MVppmax
vdda_gpu DPLL_GPU analog power supply 1.71 1.80 1.836 1.89 \%

Maximum noise (peak-peak) 50 MVppmax
vdda_hdmi PLL_HDMI and HDMI analog power 171 1.80 1.836 1.89 Vv

supply

Maximum noise (peak-peak) 50 MVppmax
vdda_pcie DPLL_PCle_REF and PCle analog 1.71 1.80 1.836 1.89 v

power supply

Maximum noise (peak-peak) 50 MVppmax
vdda_pcie0 PCle chO RX/TX analog power supply 1.71 1.80 1.89 \%

Maximum noise (peak-peak) 50 MVppmax
vdda_sata DPLL_SATA and SATA RX/TX analog 1.71 1.80 1.836 1.89 Vv

power supply

Maximum noise (peak-peak) 50 MVppmax
vdda_usbh3 DPLL_USB_OTG_SS and USB3.0 1.71 1.80 1.836 1.89 Vv

RX/TX analog power supply

Maximum noise (peak-peak) 50 MVppmax
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Table 5-4. Recommended Operating Conditions (continued)

PARAMETER DESCRIPTION MIN @ NOM MAXDC ® MAX @ | UNIT

vdda_video DPLL_VIDEOL1 analog power supply 1.71 1.80 1.836 1.89 \%

Maximum noise (peak-peak) 50 MVppmax
vdds_mlbp MLBP 10 power supply 1.71 1.80 1.89 \%

Maximum noise (peak-peak) 50 MVppmax
vdda_mpu_abe DPLL_MPU analog power supply 1.71 1.80 1.836 1.89 \%

Maximum noise (peak-peak) 50 MVppmax
vdda_osc HFOSC analog power supply 1.71 1.80 1.89 \%

Maximum noise (peak-peak) 50 MVppmax
vdda_rtc RTC bias and RTC LFOSC analog 1.71 1.80 1.89 Vv

power supply

Maximum noise (peak-peak) 50 MVppmax
vdda_csi CSl Interface 1.8v Supply 1.71 1.80 1.836 1.89 \%

Maximum noise (peak-peak) 50 MVppmax
vdds18v 1.8V power supply 1.71 1.80 1.836 1.89 \%

Maximum noise (peak-peak) 50 MVppmax
vdds18v_ddrl EMIF1 bias power supply 1.71 1.80 1.836 1.89 \%

Maximum noise (peak-peak) 50 MVppmax
vdds_ddrl EMIF1 power supply 1.35-V 1.28 1.35 1.377 1.42

(1.5V for DDR3 mode / | Mode Vv

1.35V DDR3L mode) 1 5 v/ vode 1.43 1.50 1.53 1.57

Maximum noise (peak- |1.35-V 50

peak) Mode MVppmax

1.5-V Mode

vddshv5 Dual Voltage (1.8V or 1.8-V Mode 1.71 1.80 1.836 1.89

3.3V) power supply for i

the RTC Power Group 3.3-V Mode 3.135 3.30 3.366 3.465 \Y

pins

Maximum noise (peak- |1.8-V Mode 50

peak) 3.3-V Mode mVppmax
vddshvl Dual Voltage (1.8V or 1.8-V Mode 1.71 1.80 1.836 1.89

3.3V) power supply for i

the VIN2 Power Group 3.3-V Mode 3.135 3.30 3.366 3.465 \Y

pins

Maximum noise (peak- |1.8-V Mode 50

peak) 3.3-V Mode MY epmex
vddshv10 Dual Voltage (1.8V or 1.8-V Mode 1.71 1.80 1.836 1.89

3.3V) power supply for i

the GPMC Power Group 3.3-V Mode 3.135 3.30 3.366 3.465 \Y

pins

Maximum noise (peak- |1.8-V Mode 50

peak) 3.3-V Mode mVepmax
vddshv1l Dual Voltage (1.8V or 1.8-V Mode 1.71 1.80 1.836 1.89

3.3V) power supply for i

the MMC2 Power Group 3.3-V Mode 3.135 3.30 3.366 3.465 \Y

pins

Maximum noise (peak- |1.8-V Mode 50

peak) 3.3-V Mode MY epmex
vddshv2 Dual Voltage (1.8V or 1.8-V Mode 1.71 1.80 1.836 1.89

3.3V) power supply for i

the VOUT Power Group 3.3-V Mode 3.135 3.30 3.366 3.465 \Y

pins

Maximum noise (peak- |1.8-V Mode 50

peak) 3.3-V Mode mVepmax
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Table 5-4. Recommended Operating Conditions (continued)

PARAMETER DESCRIPTION MIN @ NOM MAXDC ® MAX @ | UNIT
vddshv3 Dual Voltage (1.8V or 1.8-V Mode 1.71 1.80 1.836 1.89
3.3V) power supply for i
the GENERAL Power 3.3-V Mode 3.135 3.30 3.366 3.465 \Y
Group pins
Maximum noise (peak- |1.8-V Mode 50 v
m
peak) 3.3-V Mode PPmax
vddshv4 Dual Voltage (1.8V or 1.8-V Mode 1.71 1.80 1.836 1.89
3.3V) power supply for i
the MMC4 Power Group 3.3-V Mode 3.135 3.30 3.366 3.465 \Y
pins
Maximum noise (peak- |1.8-V Mode 50 v
m
peak) 3.3-V Mode PPmax
vddshv6é Dual Voltage (1.8V or 1.8-V Mode 1.71 1.80 1.836 1.89
3.3V) power supply for i
the VIN1 Power Group 3.3-V Mode 3.135 3.30 3.366 3.465 \Y
pins
Maximum noise (peak- |1.8-V Mode 50 v
m
peak) 3.3-V Mode PPmax
vddshv7 Dual Voltage (1.8V or 1.8-V Mode 1.71 1.80 1.836 1.89
3.3V) power supply for i
the WIFI Power Group 3.3-V Mode 3.135 3.30 3.366 3.465 \Y
pins
Maximum noise (peak- | 1.8-V Mode 50 v
m
peak) 3.3-V Mode PPmax
vddshv8 Dual Voltage (1.8V or 1.8-V Mode 1.71 1.80 1.836 1.89
3.3V) power supply for i
the MMC1 Power Group 3.3-V Mode 3.135 3.30 3.366 3.465 \Y
pins
Maximum noise (peak- |1.8-V Mode 50 v
m
peak) 3.3-V Mode PPmax
vddshv9 Dual Voltage (1.8V or 1.8-V Mode 1.71 1.80 1.836 1.89
3.3V) power supply for i
the RGMII Power Group 3.3-V Mode 3.135 3.30 3.366 3.465 \Y
pins
Maximum noise (peak- |1.8-V Mode 50 v
m
peak) 3.3-V Mode PPmax
VSS Ground supply 0 \%
vssa_hdmi DPLL_HDMI and HDMI PHY analog 0 v
ground
vssa_pcie PCle analog ground \%
vssa_ush HS USB1 and HS USB2 analog Vv
ground
vssa_ush3 DPLL_USB and USB3.0 RX/TX 0 Vv
analog ground
vssa_csi CSl Interface Ov Supply 0 \%
vssa_sata SATA TX ground 0 \%
vssa_video DPLL_VIDEO1 analog ground 0 \%
vssa_osc0 OSCO0 analog ground 0 \%
vssa_oscl OSC1 analog ground 0 \%
7,0 Operating junction Automotive -40 1254 oc
temperature range
ddrl_vref0 Reference Power Supply EMIF1 0.5*vdds_ddrl \%
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(1) Refer to Power-On-Hour (POH) table Table 5-3 for limitations.

(2) The voltage at the device ball should never be below the MIN voltage or above the MAX voltage for any amount of time. This
requirement includes dynamic voltage events such as AC ripple, voltage transients, voltage dips, etc.

(3) The DC voltage at the device ball should never be above the MAX DC voltage to avoid impact on device reliability and lifetime POH
(Power-On-Hours). The MAX DC voltage is defined as the highest allowed DC regulated voltage, without transients, seen at the ball.

(4) The TSHUT feature of the SoC resets the device by default when one of the on-die temp sensors reports 123 °C. This is intended to
protect the device from exceeding 125 °C. Though not recommended, the TSHUT temperature threshold can be modified in software if
other mechanisms are in place to avoid exceeding 125 °C. Refer to the device TRM for details on the TSHUT feature.

5.5 Operating Performance Points

This section describes the operating conditions of the device. This section also contains the description of
each Operating Performance Point (OPP) for processor clocks and device core clocks.

Table 5-5 describes the maximum supported frequency per speed grade for TDA2EXx devices.

Table 5-5. Speed Grade Maximum Frequency

MAXIMUM FREQUENCY (MHz)
DEVICE
MPU DSP IVA GPU IPU L3 DDR3/DDR3L
TDA2ExxH 800 750 532 532 212.8 266 667 (DDR3-1333)
TDA2ExxD 500 500 430 500 212.8 266 667 (DDR3-1333)

(1) N/A stands for Not Applicable.

5.5.1 AVS and ABB Requirements

Adaptive Voltage Scaling (AVS) and Adaptive Body Biasing (ABB) are required on most of the vdd_*
supplies as defined in Table 5-6.

Table 5-6. AVS and ABB Requirements per vdd_* Supply

SUPPLY AVS REQUIRED? ABB REQUIRED?
vdd_core Yes, for all OPPs No

vdd_mpu Yes, for all OPPs Yes, for all OPPs
vdd_iva Yes, for all OPPs Yes, for all OPPs
vdd_dsp Yes, for all OPPs Yes, for all OPPs
vdd_gpu Yes, for all OPPs Yes, for all OPPs

5.5.2 Voltage And Core Clock Specifications

Table 5-7 shows the recommended OPP per voltage domain.

Table 5-7. Voltage Domains Operating Performance Points (Y

OPP_NOM OPP_OD OPP_HIGH
POMAN CONDITION MIN® | NOM | vax @ | MING® | NoM @ | MAX @ | MIN® | Nom @ | MAXDC | myax @
Boozrfgglfgé‘; AVSS| 111 | 115 | 12 Not Applicable Not Applicable
VD_CORE (V) _ | Alvs AVS
After AVSE5I)5 enabled Vc(ga_ge Voltgg 12 Not Applicable Not Applicable
3506 | €7
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Table 5-7. Voltage Domains Operating Performance Points @ (continued)

OPP_NOM OPP_OD OPP_HIGH
DOMAIN CONDITION
MIN @ N(%M MAX® | MIN® | NOM @ | MAX® | MIN® | NOM @ MA(>§)DC MAX @
BOOL](SEE&? AVSS| 111 | 115 | 12 Not Applicable Not Applicable
VD_MPU (V AVS AVS AVS
- ™ After AVS is enabled | Voltage( AVS Voltage! AVS AVS (| Voltage( AVS AVS AVS (
(5) 6) Vol(tgg 1.2 6) V0I(t6z)age \6/)0Itage 6) Vo!te?ge }é?ltage \6/)0Itage
35% | © 3.5% +5% | 550 +2% | © + 5%
0.88
VD_RTC (v) - 0.84 to 1.2 Not Applicable Not Applicable
1.06
BOOZ#SEE&? ('%VS 51 102 1.06 1.2 Not Applicable Not Applicable
Others (V AVS AVS AVS
™ After AVS is enabled | Voltage AVS Voltage AVS AVS Voltage AVS AVS AVS
®) ©6) Volggg 12 ®) Vol(gjlge (\6/)0|tage ® - Vol(%?ge }ég)ltage (\é)oltage
35% | © 3.5% +5% | agg +2% | ©) + 50

@)

@
©)

4

®)
©)

™
®)

The voltage ranges in this table are preliminary, and final voltage ranges may be different than shown. Systems should be designed with
the ability to modify the voltage to comply with future recommendations.

In a typical implementation, the power supply should target the NOM voltage.

The voltage at the device ball should never be below the MIN voltage or above the MAX voltage for any amount of time. This
requirement includes dynamic voltage events such as AC ripple, voltage transients, voltage dips, etc.

The DC voltage at the device ball should never be above the MAX DC voltage to avoid impact on device reliability and lifetime POH
(Power-On-Hours). The MAX DC voltage is defined as the highest allowed DC regulated voltage, without transients, seen at the ball.

For all OPPs, AVS must be enabled to avoid impact on device reliability, lifetime POH (Power-On-Hours), and device power.

The AVS voltages are device-dependent, voltage domain-dependent, and OPP-dependent. They must be read from the
STD_FUSE_OPP Registers. For information about STD_FUSE_OPP Registers address, please refer to the Control Module chapter of
the device TRM. The power supply should be adjustable over the following ranges for each required OPP:

— OPP_NOM for MPU: 0.85V - 1.15 V

— OPP_NOM for CORE and Others: 0.85V - 1.15 V

— OPP_0OD:0.94V-1.15V

— OPP_HIGH: 1.01V-125V

The AVS voltages will be within the above specified ranges.

VD_RTC can optionally be tied to VD_CORE and operate at the VD_CORE AVS voltages.

The power supply must be programmed with the AVS voltages for the MPU and the CORE voltage domain, either just after the ROM
boot or at the earliest possible time in the secondary boot loader before there is significant activity seen on these domains.

Table 5-8 describes the standard processor clocks speed characteristics vs OPP of the device.

Table 5-8. Supported OPP vs Max Frequency @

cLock OPP_NOM OPP_OD OPP_HIGH
MAXIMUM FREQUENCY (MHz) | MAXIMUM FREQUENCY (MHz) | MAXIMUM FREQUENCY (MH2)
VD_MPU
MPU_CLK \ 800 \ 800 \ 800
VD_DSP
DSP_CLK \ 600 \ 700 \ 750
VD_IVA
IVA_GCLK \ 388.3 \ 430 \ 532
VD_GPU
GPU_CLK \ 4256 \ 500 \ 532
VD_CORE
CORE_IPU1_CLK 212.8 N/A N/A
L3_CLK 266 N/A N/A
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Table 5-8. Supported OPP vs Max Frequency ® (continued)

cLock OPP_NOM OPP_OD OPP_HIGH
MAXIMUM FREQUENCY (MHz) | MAXIMUM FREQUENCY (MHz) | MAXIMUM FREQUENCY (MHz)
DDR3 / DDR3L 667 (DDR3-1333) N/A N/A
VD_RTC
RTC_FCLK \ 0.034 \ N/A \ N/A

(1) N/A stands for Not Applicable.
(2) Maximum supported frequency is limited to the device speed grade (see Table 5-5, Speed Grade Maximum Frequency).

5.5.3 Maximum Supported Frequency

Device modules either receive their clock directly from an external clock input, directly from a PLL, or from
a PRCM. Table 5-9 lists the clock source options for each module on this device, along with the maximum
frequency that module can accept. To ensure proper module functionality, the device PLLs and dividers
must be programmed not to exceed the maximum frequencies listed in this table.

Table 5-9. Maximum Supported Frequency

MODULE CLOCK SOURCE
MAX. CLOCK PLL / OSC /
INSTANCE NAME | NPUT CLOCK | CLOCK | ")\ ' oWED | PRCM CLOCK NAME | SOURCE CLOCK PLLicsi ]
NAME TYPE SOURCE NAME
(MHz) NAME
AES1 AES1_L3_CLK Int 266 L4SEC_L3_GICLK CORE_X2_CLK DPLL_CORE
AES2 AES2_L3_CLK Int 266 L4SEC_L3_GICLK CORE_X2_CLK DPLL_CORE
ATL ATL_ICLK_L3 Int 266 ATL_L3 GICLK CORE_X2_CLK DPLL_CORE
ATLPCLK Func 266 ATL_GFCLK CORE_X2_CLK DPLL_CORE
PER_ABE_X1_GF DPLL_ABE
CLK
FUNC_32K_CLK 0SCo
HDMI_CLK DPLL_HDMI
VIDEO1 CLK DPLL_VIDEO1
BB2D BB2D_FCLK Func 354.6 BB2D_GFCLK BB2D_GFCLK DPLL_CORE
BB2D_ICLK Int 266 DSS_L3_GICLK CORE_X2_CLK DPLL_CORE
COUNTER 32K | COUNTER 32K_F | Func 0.032 FUNC_32K_CLK SYS_CLK1/610 0SCo
CLK
COUNTER_32K_IC| Int 38.4 WKUPAON_GICLK SYS_CLK1 0SCo
LK DPLL_ABE_X2 CL |  DPLL_ABE
K
CTRL_MODULE B | L3INSTR_TS_GCL | It 48 L3INSTR_TS_GCLK SYS_CLK1 0SC0
ANDGAP K DPLL_ABE_X2_CL DPLL_ABE
K
CTRL_MODULE_C | LACFG_L4_GICLK |  Int 133 LACFG_L4_GICLK CORE_X2_CLK DPLL_CORE
ORE
CTRL_MODULE_ | WKUPAON_GICLK |  Int 38.4 WKUPAON_GICLK SYS_CLK1 0SC0
WKUP DPLL_ABE_X2_CL DPLL_ABE
K
DCAN1 DCANL_FCLK Func 38.4 DCAN1_SYS_CLK SYS_CLK1 0SCo
SYS_CLK2 osc1
DCANL_ICLK Int 266 WKUPAON_GICLK SYS_CLK1 0SCo
DPLL_ABE_X2_CL DPLL_ABE
K
DCAN2 DCAN2_FCLK Func 38.4 DCAN2_SYS_CLK SYS_CLK1 0SCo
DCAN2_ICLK Int 266 L4PER2_ L3 GICLK | CORE_X2 CLK DPLL_CORE
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Table 5-9. Maximum Supported Frequency (continued)

MODULE CLOCK SOURCE
s EEaye | PRUTEeer | awek | MRS | ooy clescine | soimts ok | FULIGST)
NAME TYPE i NAME SOURCE NAME
DES3DES DES_CLK_L3 Int 266 L4SEC_L3 GICLK | CORE_X2_CLK DPLL_CORE
DLL EMIF_DLL_FCLK | Func | EMIF_DLL_FC| EMIF_DLL_GCLK | EMIF_DLL_GCLK DPLL_DDR
LK
DLL_AGING FCLK Int 38.4 L3INSTR_DLL_AGING SYS_CLK1 0SCo
_GCLK DPLL_ABE_X2 CL|  DPLL_ABE
K
DMA_CRYPTO |DMA_CRYPTO FC| Int& 266 L4SEC_L3 GICLK | CORE_X2_CLK DPLL_CORE
LK Func
DMA_CRYPTO_IC | Int 133 L4SEC_L4 GICLK | CORE_X2 _CLK DPLL_CORE
LK
DMM DMM_CLK Int 266 EMIF_L3_GICLK CORE_X2_CLK DPLL_CORE
DPLL_DEBUG SYSCLK Int 38.4 EMU_SYS_CLK SYS_CLK1 0SC0
DSP1 DSP1_FICLK Int & DSP_CLK DSP1_GFCLK DSP_GFCLK DPLL_DSP
Func
DSS DSS_HDMI_CEC_ | Func 0.032 HDMI_CEC_GFCLK | SYS_CLK1/610 0SCo
CLK
DSS_HDMI_PHY_ | Func 48 HDMI_PHY_GFCLK | FUNC_192M_CLK DPLL_PER
CLK
DSS_CLK Func 192 DSS_GFCLK DSS_CLK DPLL_PER
HDMI_CLKINP Func 38.4 HDMI_DPLL_CLK SYS_CLK1 0SCo
SYS_CLK2 0sC1
DSS_L3_ICLK Int 266 DSS_L3_GICLK CORE_X2_CLK DPLL_CORE
VIDEOL_CLKINP | Func 38.4 VIDEOL_DPLL_CLK SYS_CLK1 0SCo
SYS_CLK2 0sC1
VIDEO2_CLKINP | Func 38.4 VIDEO2_DPLL_CLK SYS_CLK1 0SCo
SYS_CLK2 0sC1
DPLL DSIL A CL | Func 200.3 N/A HDMI_CLK DPLL_HDMI
K1 VIDEO1 CLKOUT1| DPLL_VIDEO1
DPLL DSIL B CL | Func 200.3 N/A VIDEO1_CLKOUT3| DPLL_VIDEO1
K1 HDMI_CLK DPLL_HDMI
DPLL_ABE X2 CL|  DPLL_ABE
K
DPLL DSI1_C_CL | Func 200.3 N/A HDMI_CLK DPLL_HDMI
K1 VIDEO1_CLKOUT3| DPLL_VIDEO1
DPLL_HDMI_CLK1 | Func 185.6 N/A HDMI_CLK DPLL_HDMI
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Table 5-9. Maximum Supported Frequency (continued)

MODULE CLOCK SOURCE
MAX. CLOCK PLL /OSC/
INSTANCE NAME | 'NPUT CLOCK 1 CLOCK | ") ' oWED | PRCM CLOCK NAME | SOURCE CLOCK L OEE
NAME TYPE SOURCE NAME
(MHz) NAME
DSS DISPC LCD1_CLK Func 209.3 N/A DPLL_DSI1_A CL See DSS data in
K1 the rows above
DSS_CLK
LCD2_CLK Func 209.3 N/A DPLL_DSI1_B_CL
K1
DSS_CLK
LCD3_CLK Func 209.3 N/A DPLL_DSI1_C_CL
K1
DSS_CLK
F_CLK Func 209.3 N/A DPLL_DSI1_A_CL
K1
DPLL_DSI1_B_CL
K1
DPLL_DSI1_C_CL
K1
DSS_CLK
DPLL_HDMI_CLK1
EFUSE_CTRL_CU ocp_clk Int 133 CUSTEFUSE_L4_GICL | CORE_X2_CLK DPLL_CORE
ST K
sys_clk Func 38.4 CUSTEFUSE_SYS_GF SYS_CLK1 0SCco
CLK
ELM ELM_ICLK Int 266 LAPER_L3_GICLK CORE_X2_CLK DPLL_CORE
EMIF_OCP_FW L3_CLK Int 266 EMIF_L3_GICLK CORE_X2_CLK DPLL_CORE
EMIF_PHY1 EMIF_PHY1_FCLK | Func DDR EMIF_PHY_GCLK | EMIF_PHY_GCLK DPLL_DDR
EMIF1 EMIF1_ICLK Int 266 EMIF_L3_GICLK CORE_X2_CLK DPLL_CORE
FPKA PKA_CLK Int & 266 LASEC_L3_GICLK CORE_X2_CLK DPLL_CORE
Func
GMAC_SW CPTS_RFT_CLK Func 266 GMAC_RFT_CLK | PER_ABE_X1_GF DPLL_ABE
CLK
VIDEO1_CLK DPLL_VIDEO1
HDMI_CLK DPLL_HDMI
CORE_X2_CLK DPLL_CORE
MAIN_CLK Int 125 GMAC_MAIN_CLK GMAC_250M_CLK DPLL_GMAC
MHZ_250_CLK Func 250 GMII_250MHZ_CLK GMII_250MHZ_CL DPLL_GMAC
K
MHZ_5_CLK Func 5 RGMII_5MHZ_CLK | GMAC_RMII_HS_C| DPLL_GMAC
LK
MHZ_50_CLK Func 50 RMII_50MHZ_CLK GMAC_RMII_HS C DPLL_GMAC
LK
RMII1_MHZ_50_ CL| Func 50 RMIl_50MHZ_CLK |GMAC_RMII_HS_C| DPLL_GMAC
K LK
RMII2_MHZ_50_CL Func 50 RMII_50MHZ_CLK GMAC_RMII_HS C DPLL_GMAC
K LK
GPIO1 GPIO1_ICLK Int 38.4 WKUPAON_GICLK SYS_CLK1 OSCo
DPLL_ABE_X2_CL DPLL_ABE
K
GPIO1_DBCLK Func 0.032 WKUPAON_SYS_GFC | FUNC_32K_CLK 0SCo
LK
GPIO2 GPIO2_ICLK Int 266 L4PER_L3_GICLK CORE_X2_CLK DPLL_CORE
GPIO2_DBCLK Func 0.032 GPIO_GFCLK FUNC_32K_CLK OSCo
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Table 5-9. Maximum Supported Frequency (continued)

MODULE CLOCK SOURCE
INSTANCE NamE | INPUT CLOCK | CLOCK MQLX(LM(SHVLZV:E%K PROM CLOCK NAME | SOURCE CLock | o SL1OSE,
GPIO3 GPIO3_ICLK Int 266 L4PER_L3_GICLK CORE_X2_CLK DPLL_CORE
GPIO3_DBCLK Func 0.032 GPIO_GFCLK FUNC_32K_CLK 0OSCo
GPI04 GPIO4_ICLK Int 266 L4PER_L3_GICLK CORE_X2_CLK DPLL_CORE
GPI0O4_DBCLK Func 0.032 GPIO_GFCLK FUNC_32K_CLK 0OSCo
PIDBCLK Func 0.032 GPIO_GFCLK
GPIO5 GPIO5_ICLK Int 266 L4PER_L3_GICLK CORE_X2_CLK DPLL_CORE
GPIO5_DBCLK Func 0.032 GPIO_GFCLK FUNC_32K_CLK 0OSCO
PIDBCLK Func 0.032 GPIO_GFCLK
GPIO6 GPIO6_ICLK Int 266 L4PER_L3_GICLK CORE_X2_CLK DPLL_CORE
GPIO6_DBCLK Func 0.032 GPIO_GFCLK FUNC_32K_CLK 0OSCo
PIDBCLK Func 0.032 GPIO_GFCLK
GPIO7 GPIO7_ICLK Int 266 L4PER_L3_GICLK CORE_X2_CLK DPLL_CORE
GPIO7_DBCLK Func 0.032 GPIO_GFCLK FUNC_32K_CLK 0OSCo
PIDBCLK Func 0.032 GPIO_GFCLK
GPIO8 GPIO8_ICLK Int 266 L4PER_L3_GICLK CORE_X2_CLK DPLL_CORE
GPIO8_DBCLK Func 0.032 GPIO_GFCLK FUNC_32K_CLK 0OSCo
PIDBCLK Func 0.032 GPIO_GFCLK
GPMC GPMC_FCLK Int 266 L3MAIN1_L3_GICLK CORE_X2_CLK DPLL_CORE
GPU GPU_FCLK1 Func GPU_CLK GPU_CORE_GCLK | CORE_GPU_CLK DPLL_CORE
PER_GPU_CLK DPLL_PER
GPU_GCLK DPLL_GPU
GPU_FCLK?2 Func GPU_CLK GPU_HYD_GCLK CORE_GPU_CLK DPLL_CORE
PER_GPU_CLK DPLL_PER
GPU_GCLK DPLL_GPU
GPU_ICLK Int 266 GPU_L3_GICLK CORE_X2_CLK DPLL_CORE
HDMI PHY DSS_HDMI_PHY_ Func 38.4 HDMI_PHY_GFCLK FUNC_192M_CLK DPLL_PER
CLK
HDQ1W HDQ1W_ICLK Int & 266 L4PER_L3_GICLK CORE_X2_CLK DPLL_CORE
Func
HDQ1W_FCLK Func 12 PER_12M_GFCLK | FUNC_192M_CLK DPLL_PER
12C1 12C1_ICLK Int 266 L4PER_L3_GICLK CORE_X2_CLK DPLL_CORE
12C1_FCLK Func 96 PER_96M_GFCLK FUNC_192M_CLK DPLL_PER
12C2 12C2_ICLK Int 266 L4PER_L3_GICLK CORE_X2_CLK DPLL_CORE
12C2_FCLK Func 96 PER_96M_GFCLK FUNC_192M_CLK DPLL_PER
12C3 12C3_ICLK Int 266 L4PER_L3_GICLK CORE_X2_CLK DPLL_CORE
12C3_FCLK Func 96 PER_96M_GFCLK FUNC_192M_CLK DPLL_PER
12C4 12C4_ICLK Int 266 L4PER_L3_GICLK CORE_X2_CLK DPLL_CORE
12C4_FCLK Func 96 PER_96M_GFCLK FUNC_192M_CLK DPLL_PER
12C5 12C5_ICLK Int 266 IPU_L3_GICLK CORE_X2_CLK DPLL_CORE
12C5_FCLK Func 96 IPU_96M_GFCLK FUNC_192M_CLK DPLL_PER
12C6 12C6_ICLK Int 266 L4APER2_L3_GICLK CORE_X2_CLK DPLL_CORE
12C6_FCLK Func 96 IPU_96M_GFCLK FUNC_192M_CLK DPLL_PER
IEEE1500_2_OCP PI_L3CLK Int & 266 L3INIT_L3_GICLK CORE_X2_CLK DPLL_CORE
Func
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Table 5-9. Maximum Supported Frequency (continued)

MODULE CLOCK SOURCE
s | PUTEeEC | @ | MPae Bl | e o e | SoumeE e | oL LIEE
NAME TYPE (MH2) NAME SOURCE NAME
IPU1 IPU1_GFCLK Int & 425.6 IPU1_GFCLK DPLL_ABE_X2_CL DPLL_ABE
Func K
CORE_IPU_ISS B | DPLL_CORE
OOST_CLK
IPU2 IPU2_GFCLK Int & 425.6 IPU2_GFCLK CORE_IPU_ISS B DPLL_CORE
Func OOST_CLK
IVA IVA_GCLK Int IVA_GCLK IVA_GCLK IVA_GFCLK DPLL_IVA
KBD KBD_FCLK Func 0.032 WKUPAON_SYS_GFC FUNC_32K_CLK OSCo
LK
PICLKKBD Func 0.032 WKUPAON_SYS_GFC
LK
KBD_ICLK Int 38.4 WKUPAON_GICLK SYS_CLK1 OSCo
PICLKOCP Int 38.4 WKUPAON_GICLK DPLL_ABE_X2_CL DPLL_ABE
K
L3_INSTR L3_CLK Int L3_CLK L3INSTR_L3_GICLK CORE_X2_CLK DPLL_CORE
L3_MAIN L3_CLK1 Int L3_CLK L3MAIN1_L3 GICLK CORE_X2_CLK DPLL_CORE
L3_CLK2 Int L3_CLK L3INSTR_L3_GICLK CORE_X2_CLK DPLL_CORE
L4_CFG L4_CFG_CLK Int 133 L4CFG_L3_GICLK CORE_X2_CLK DPLL_CORE
L4_PER1 L4 PER1_CLK Int 133 LAPER_L3_GICLK CORE_X2_CLK DPLL_CORE
L4_PER2 L4 _PER2_CLK Int 133 LAPER2_L3_GICLK CORE_X2_CLK DPLL_CORE
L4_PER3 L4 _PER3_CLK Int 133 LAPER3_L3_GICLK CORE_X2_CLK DPLL_CORE
L4_WKUP L4 _WKUP_CLK Int 38.4 WKUPAON_GICLK SYS CLK1 OSCOo
DPLL_ABE_X2_CL DPLL_ABE
K
MAILBOX1 MAILBOX1_FLCK Int 266 L4ACFG_L3_GICLK CORE_X2_CLK DPLL_CORE
MAILBOX2 MAILBOX2_FLCK Int 266 L4CFG_L3_GICLK CORE_X2_CLK DPLL_CORE
MAILBOX3 MAILBOX3_FLCK Int 266 L4CFG_L3_GICLK CORE_X2_CLK DPLL_CORE
MAILBOX4 MAILBOX4_FLCK Int 266 L4CFG_L3_GICLK CORE_X2_CLK DPLL_CORE
MAILBOX5 MAILBOX5_FLCK Int 266 L4CFG_L3_GICLK CORE_X2_CLK DPLL_CORE
MAILBOX6 MAILBOX6_FLCK Int 266 L4CFG_L3_GICLK CORE_X2_CLK DPLL_CORE
MAILBOX7 MAILBOX7_FLCK Int 266 L4CFG_L3_GICLK CORE_X2_CLK DPLL_CORE
MAILBOX8 MAILBOX8_FLCK Int 266 L4ACFG_L3_GICLK CORE_X2_CLK DPLL_CORE
MAILBOX9 MAILBOX9_FLCK Int 266 L4CFG_L3_GICLK CORE_X2_CLK DPLL_CORE
MAILBOX10 MAILBOX10_FLCK Int 266 L4CFG_L3_GICLK CORE_X2_CLK DPLL_CORE
MAILBOX11 MAILBOX11_FLCK Int 266 L4CFG_L3_GICLK CORE_X2_CLK DPLL_CORE
MAILBOX12 MAILBOX12_FLCK Int 266 L4CFG_L3_GICLK CORE_X2_CLK DPLL_CORE
MAILBOX13 MAILBOX13_FLCK Int 266 L4CFG_L3_GICLK CORE_X2_CLK DPLL_CORE
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Table 5-9. Maximum Supported Frequency (continued)

MODULE CLOCK SOURCE
s | PUTEeEC | @ | MPae Bl | e o e | SoumeE e | oL LIEE
NAME TYPE (MH2) NAME SOURCE NAME
MCASP1 MCASP1_AHCLKR Func 100 MCASP1_AHCLKR ABE_24M_GFCLK DPLL_ABE
ABE_SYS_CLK 0SCo
FUNC_24M_GFCL DPLL_PER
K
ATL_CLKO Module ATL
ATL_CLK1 Module ATL
ATL_CLK2 Module ATL
ATL_CLK3 Module ATL
SYS_CLK2 OSC1
XREF_CLKO XREF_CLKO
XREF_CLK1 XREF_CLK1
XREF_CLK2 XREF_CLK2
XREF_CLK3 XREF_CLK3
MLB_CLK Module MLB
MLBP_CLK Module MLB
MCASP1_AHCLKX Func 100 MCASP1_AHCLKX ABE_24M_GFCLK DPLL_ABE
ABE_SYS_CLK OSCo
FUNC_24M_GFCL DPLL_PER
K
ATL_CLKO Module ATL
ATL_CLK1 Module ATL
ATL_CLK2 Module ATL
ATL_CLK3 Module ATL
SYS _CLK2 0scC1
XREF_CLKO XREF_CLKO
XREF_CLK1 XREF_CLK1
XREF_CLK2 XREF_CLK2
XREF_CLK3 XREF_CLK3
MLB_CLK Module MLB
MLBP_CLK Module MLB
MCASP1_FCLK Func 192 MCASP1_AUX_GFCLK | PER_ABE_X1_GF DPLL_ABE
CLK
VIDEO1_CLK DPLL_VIDEO1
HDMI_CLK DPLL_HDMI
MCASP1_ICLK Int 266 IPU_L3_GICLK CORE_X2_CLK DPLL_CORE
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Table 5-9. Maximum Supported Frequency (continued)

MODULE CLOCK SOURCE
s | PUTEeEC | @ | MPae Bl | e o e | SoumeE e | oL LIEE
NAME TYPE (MH2) NAME SOURCE NAME
MCASP2 MCASP2_AHCLKR Func 100 MCASP2_AHCLKR ABE_24M_GFCLK DPLL_ABE
ABE_SYS_CLK 0SCo
FUNC_24M_GFCL DPLL_PER
K
ATL_CLK3 Module ATL
ATL_CLK2 Module ATL
ATL_CLK1 Module ATL
ATL_CLKO Module ATL
SYS_CLK2 OSC1
XREF_CLKO XREF_CLKO
XREF_CLK1 XREF_CLK1
XREF_CLK2 XREF_CLK2
XREF_CLK3 XREF_CLK3
MLB_CLK Module MLB
MLBP_CLK Module MLB
MCASP2_AHCLKX Func 100 MCASP2_AHCLKX ABE_24M_GFCLK DPLL_ABE
ABE_SYS_CLK OSCo
FUNC_24M_GFCL DPLL_PER
K
ATL_CLK3 Module ATL
ATL_CLK2 Module ATL
ATL_CLK1 Module ATL
ATL_CLKO Module ATL
SYS _CLK2 0scC1
XREF_CLKO XREF_CLKO
XREF_CLK1 XREF_CLK1
XREF_CLK2 XREF_CLK2
XREF_CLK3 XREF_CLK3
MLB_CLK Module MLB
MLBP_CLK Module MLB
MCASP2_FCLK Func 192 MCASP2_AUX_GFCLK | PER_ABE_X1_GF DPLL_ABE
CLK
VIDEO1_CLK DPLL_VIDEO1
HDMI_CLK DPLL_HDMI
MCASP2_ICLK Int 266 LAPER2_L3_GICLK CORE_X2_CLK DPLL_CORE
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Table 5-9. Maximum Supported Frequency (continued)

MODULE CLOCK SOURCE
s | PUTEeEC | @ | MPae Bl | e o e | SoumeE e | oL LIEE
NAME TYPE (MH2) NAME SOURCE NAME
MCASP3 MCASP3_AHCLKX Func 100 MCASP3_AHCLKX ABE_24M_GFCLK DPLL_ABE
ABE_SYS_CLK 0SCo
FUNC_24M_GFCL DPLL_PER
K
ATL_CLK3 Module ATL
ATL_CLK2 Module ATL
ATL_CLK1 Module ATL
ATL_CLKO Module ATL
SYS_CLK2 OSC1
XREF_CLKO XREF_CLKO
XREF_CLK1 XREF_CLK1
XREF_CLK2 XREF_CLK2
XREF_CLK3 XREF_CLK3
MLB_CLK Module MLB
MLBP_CLK Module MLB
MCASP3_FCLK Func 192 MCASP3_AUX_GFCLK | PER_ABE_X1_GF DPLL_ABE
CLK
VIDEO1_CLK DPLL_ABE
HDMI_CLK DPLL_HDMI
MCASP3_ICLK Int 266 LAPER2_L3_GICLK CORE_X2_CLK DPLL_CORE
MCASP4 MCASP4_AHCLKX Func 100 MCASP4_AHCLKX ABE_24M_GFCLK DPLL_ABE
ABE_SYS_CLK 0SCo
FUNC_24M_GFCL DPLL_PER
K
ATL_CLK3 Module ATL
ATL_CLK2 Module ATL
ATL_CLK1 Module ATL
ATL_CLKO Module ATL
SYS_CLK2 OSC1
XREF_CLKO XREF_CLKO
XREF_CLK1 XREF_CLK1
XREF_CLK2 XREF_CLK2
XREF_CLK3 XREF_CLK3
MLB_CLK Module MLB
MLBP_CLK Module MLB
MCASP4_FCLK Func 192 MCASP4_AUX_GFCLK | PER_ABE_X1_GF DPLL_ABE
CLK
VIDEO1_CLK DPLL_ABE
HDMI_CLK DPLL_HDMI
MCASP4_ICLK Int 266 LAPER2_L3_GICLK CORE_X2_CLK DPLL_CORE
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Table 5-9. Maximum Supported Frequency (continued)

MODULE CLOCK SOURCE
s | PUTEeEC | @ | MPae Bl | e o e | SoumeE e | oL LIEE
NAME TYPE (MH2) NAME SOURCE NAME

MCASP5 MCASP5_AHCLKX Func 100 MCASP5_AHCLKX ABE_24M_GFCLK DPLL_ABE

ABE_SYS_CLK 0SCo
FUNC_24M_GFCL DPLL_PER

K

ATL_CLK3 Module ATL
ATL_CLK2 Module ATL
ATL_CLK1 Module ATL
ATL_CLKO Module ATL

SYS_CLK2 OSC1
XREF_CLKO XREF_CLKO
XREF_CLK1 XREF_CLK1
XREF_CLK2 XREF_CLK2
XREF_CLK3 XREF_CLK3
MLB_CLK Module MLB
MLBP_CLK Module MLB
MCASP5_FCLK Func 192 MCASP5_AUX_GFCLK | PER_ABE_X1_GF DPLL_ABE

CLK
VIDEO1_CLK DPLL_ABE
HDMI_CLK DPLL_HDMI
MCASP5_ICLK Int 266 LAPER2_L3_GICLK CORE_X2_CLK DPLL_CORE
MCASP6 MCASP6_AHCLKX Func 100 MCASP6_AHCLKX ABE_24M_GFCLK DPLL_ABE
FUNC_24M_GFCL DPLL_PER
K

ATL_CLK3 Module ATL
ATL_CLK2 Module ATL
ATL_CLK1 Module ATL
ATL_CLKO Module ATL
MLB_CLK Module MLB
MLBP_CLK Module MLB

ABE_SYS_CLK OSCo

SYS_CLK2 OSC1
XREF_CLKO XREF_CLKO
XREF_CLK1 XREF_CLK1
XREF_CLK2 XREF_CLK2
XREF_CLK3 XREF_CLK3
MCASP6_FCLK Func 192 MCASP6_AUX_GFCLK | PER_ABE_X1_GF DPLL_ABE

CLK
VIDEO1_CLK DPLL_ABE
HDMI_CLK DPLL_HDMI
MCASP6_ICLK Int 266 LAPER2_L3_GICLK CORE_X2_CLK DPLL_CORE
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Table 5-9. Maximum Supported Frequency (continued)

MODULE CLOCK SOURCE
s | PUTEeEC | @ | MPae Bl | e o e | SoumeE e | oL LIEE
NAME TYPE (MH2) NAME SOURCE NAME

MCASP7 MCASP7_AHCLKX Func 100 MCASP7_AHCLKX ABE_24M_GFCLK DPLL_ABE

ABE_SYS_CLK 0SCo
FUNC_24M_GFCL DPLL_PER

K

ATL_CLK3 Module ATL
ATL_CLK2 Module ATL
ATL_CLK1 Module ATL
ATL_CLKO Module ATL

SYS_CLK2 OSC1
XREF_CLKO XREF_CLKO
XREF_CLK1 XREF_CLK1
XREF_CLK2 XREF_CLK2
XREF_CLK3 XREF_CLK3
MLB_CLK Module MLB
MLBP_CLK Module MLB
MCASP7_FCLK Func 192 MCASP7_AUX_GFCLK | PER_ABE_X1_GF DPLL_ABE

CLK

VIDEO1_CLK DPLL_ABE
HDMI_CLK DPLL_HDMI
MCASP7_ICLK Int 266 LAPER2_L3_GICLK CORE_X2_CLK DPLL_CORE
MCASP8 MCASP8_AHCLKX Func 100 MCASP8_AHCLKX ABE_24M_GFCLK DPLL_ABE

ABE_SYS_CLK 0SCo
FUNC_24M_GFCL DPLL_PER

K

ATL_CLK3 Module ATL
ATL_CLK2 Module ATL
ATL_CLK1 Module ATL
ATL_CLKO Module ATL

SYS_CLK2 OSC1
XREF_CLKO XREF_CLKO
XREF_CLK1 XREF_CLK1
XREF_CLK2 XREF_CLK2
XREF_CLK3 XREF_CLK3
MLB_CLK Module MLB
MLBP_CLK Module MLB
MCASP8_FCLK Func 192 MCASP8_AUX_GFCLK | PER_ABE_X1_GF DPLL_ABE

CLK
VIDEO1_CLK DPLL_ABE
HDMI_CLK DPLL_HDMI
MCASP8_ICLK Int 266 LAPER2_L3_GICLK CORE_X2_CLK DPLL_CORE
MCSPI1 SPI1_ICLK Int 266 LAPER_L3_GICLK CORE_X2_CLK DPLL_CORE
SPI1_FCLK Func 48 PER_48M_GFCLK PER_48M_GFCLK DPLL_PER
MCSPI2 SPI2_ICLK Int 266 LAPER_L3_GICLK CORE_X2_CLK DPLL_CORE
SPI2_FCLK Func 48 PER_48M_GFCLK PER_48M_GFCLK DPLL_PER
MCSPI3 SPI3_ICLK Int 266 LAPER_L3_GICLK CORE_X2_CLK DPLL_CORE
SPI3_FCLK Func 48 PER_48M_GFCLK PER_48M_GFCLK DPLL_PER
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Table 5-9. Maximum Supported Frequency (continued)

MODULE CLOCK SOURCE
INSTANCE NamE | INPUT CLOCK | CLOCK MQLX(LM(SHVLZV:E%K PROM CLOCK NAME | SOURCE CLock | o SL1OSE,
MCSPI4 SPI4_ICLK Int 266 LAPER_L3_GICLK CORE_X2_CLK DPLL_CORE
SPI4_FCLK Func 48 PER_48M_GFCLK PER_48M_GFCLK DPLL_PER
MLB_SS MLB_L3_ICLK Int 266 MLB_SHB_L3_GICLK CORE_X2_CLK DPLL_CORE
MLB_L4_ICLK Int 133 MLB_SPB_L4 GICLK | CORE_X2_CLK DPLL_CORE
MLB_FCLK Func 266 MLB_SYS_L3 GFCLK | CORE_X2_CLK DPLL_CORE
CSI2_0 CTRLCLK Int & 96 LVDSRX_96M_GFCLK | FUNC_192M_CLK DPLL_PER
Func
CAL_FCLK Int & 266 CAL_GICLK CORE_ISS_MAIN_ DPLL_CORE
Func CLK
L3_ICLK CM_CORE_AON
csi2_1 CTRLCLK Int & 96 LVDSRX_96M_GFCLK | FUNC_192M_CLK DPLL_PER
Func
CAL_FCLK Int & 266 CAL_GICLK CORE_ISS_MAIN_ DPLL_CORE
Func CLK
L3_ICLK CM_CORE_AON
MMC1 MMC1_CLK_32K Func 0.032 L3INIT_32K_GFCLK FUNC_32K_CLK OSCOo
MMC1_FCLK Func 192 MMC1_GFCLK FUNC_192M_CLK DPLL_PER
128 FUNC_256M_CLK DPLL_PER
MMC1_ICLK1 Int 266 L3INIT_L3_GICLK CORE_X2_CLK DPLL_CORE
MMC1_ICLK2 Int 133 L3INIT_L4 GICLK CORE_X2_CLK DPLL_CORE
MMC2 MMC2_CLK_32K Func 0.032 L3INIT_32K_GFCLK FUNC_32K_CLK OSCOo
MMC2_FCLK Func 192 MMC2_GFCLK FUNC_192M_CLK DPLL_PER
128 FUNC_256M_CLK DPLL_PER
MMC2_ICLK1 Int 266 L3INIT_L3_GICLK CORE_X2_CLK DPLL_CORE
MMC2_ICLK2 Int 133 L3INIT_L4 GICLK CORE_X2_CLK DPLL_CORE
MMC3 MMC3_ICLK Int 266 LAPER_L3_GICLK CORE_X2_CLK DPLL_CORE
MMC3_CLK_32K Func 0.032 LAPER_32K_GFCLK FUNC_32K_CLK OSCOo
MMC3_FCLK Func 48 MMC3_GFCLK FUNC_192M_CLK DPLL_PER
192
MMC4 MMC4_ICLK Int 266 LAPER_L3_GICLK CORE_X2_CLK DPLL_CORE
MMC4_CLK_32K Func 0.032 LAPER_32K_GFCLK FUNC_32K_CLK OSCOo
MMC4_FCLK Func 48 MMC4_GFCLK FUNC_192M_CLK DPLL_PER
192
MMU_EDMA MMU1_CLK Int 266 L3MAIN1_L3 GICLK CORE_X2_CLK DPLL_CORE
MMU_PCIESS MMU2_CLK Int 266 L3MAIN1_L3 GICLK CORE_X2_CLK DPLL_CORE
MPU MPU_CLK Int & MPU_CLK MPU_GCLK MPU_GCLK DPLL_MPU
Func
MPU_EMU_DBG FCLK Int 38.4 EMU_SYS_CLK SYS_CLK1 OSCo
MPU_GCLK DPLL_MPU
OCMC_RAM1 OCMC1_L3_CLK Int 266 L3MAIN1_L3_ GICLK CORE_X2_CLK DPLL_CORE
OCMC_ROM OCMC_L3_CLK Int 266 L3MAIN1_L3_ GICLK CORE_X2_CLK DPLL_CORE
OCP_WP_NOC PICLKOCPL3 Int 266 L3INSTR_L3_GICLK CORE_X2_CLK DPLL_CORE
OCP2SCP1 L4ACFG1_ADAPTE Int 133 L3INIT_L4_GICLK CORE_X2_CLK DPLL_CORE
R_CLKIN
OCP2SCP2 LACFG2_ADAPTE Int 133 LACFG_L4 GICLK CORE_X2_CLK DPLL_CORE
R_CLKIN
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Table 5-9. Maximum Supported Frequency (continued)

MODULE CLOCK SOURCE
MAX. CLOCK PLL /OSC/
INSTANCE NAME | 'NPUT CLOCK 1 CLOCK | ") ' oWED | PRCM CLOCK NAME | SOURCE CLOCK L OEE
NAME TYPE SOURCE NAME
(MHz) NAME
OCP2SCP3 LACFG3_ADAPTE Int 133 L3INIT_L4 GICLK CORE_X2_CLK DPLL_CORE
R_CLKIN
PCIESS1 PCIE1_PHY_WKU Func 0.032 PCIE_32K_GFCLK FUNC_32K_CLK 0OSCo
P_CLK
PCle_SS1_FICLK Int & 266 PCIE_L3_GICLK CORE_X2_CLK DPLL_CORE
Func
PCIEPHY_CLK Func 2500 PCIE_PHY_GCLK PCIE_PHY_GCLK APLL_PCIE
PCIEPHY_CLK_DI | Func 1250 PCIE_PHY_DIV_GCLK | PCIE_PHY_DIV_G APLL_PCIE
\Y% CLK
PCIE1_REF_CLKI Func 34.3 PCIE_REF_GFCLK CORE_USB_OTG_ DPLL_CORE
N SS_LFPS_TX_CLK
PCIE1_PWR_CLK Func 38.4 PCIE_SYS_GFCLK SYS_CLK1 0OSCo
PCIESS2 PCIE2_PHY_WKU Func 0.032 PCIE_32K_GFCLK FUNC_32K_CLK OSCo
P_CLK
PCle_SS2_FICLK Int & 266 PCIE_L3_GICLK CORE_X2_CLK DPLL_CORE
Func
PCIEPHY_CLK Func 2500 PCIE_PHY_GCLK PCIE_PHY_GCLK APLL_PCIE
PCIEPHY_CLK_DI | Func 1250 PCIE_PHY_DIV_GCLK | PCIE_PHY_DIV_G APLL_PCIE
\Y% CLK
PCIE2_REF_CLKI Func 34.3 PCIE_REF_GFCLK CORE_USB_OTG_ DPLL_CORE
N SS_LFPS_TX_CLK
PCIE2_PWR_CLK Func 38.4 PCIE_SYS_GFCLK SYS_CLK1 OSCo
PRCM_MPU 32K_CLK Func 0.032 FUNC_32K_CLK SYS_CLK1/610 0OSCo
SYS_CLK Func 38.4 WKUPAON_ICLK SYS_CLK1 OSCo
DPLL_ABE_X2_CL DPLL_ABE
K
PWMSS1 PWMSS1_GICLK Int & 266 LAPER2_L3_GICLK CORE_X2_CLK DPLL_CORE
Func
PWMSS2 PWMSS2_GICLK Int & 266 LAPER2_L3_GICLK CORE_X2_CLK DPLL_CORE
Func
PWMSS3 PWMSS3_GICLK Int & 266 LAPER2_L3_GICLK CORE_X2_CLK DPLL_CORE
Func
QSPI QSPI_ICLK Int 266 LAPER2_L3_GICLK CORE_X2_CLK DPLL_CORE
QSPI_FCLK Func 128 QSPI_GFCLK FUNC_256M_CLK DPLL_PER
PER_QSPI_CLK DPLL_PER
RNG RNG_ICLK Int 266 L4SEC_L3_GICLK CORE_X2_CLK DPLL_CORE
RTC_SS RTC_ICLK Int 133 RTC_L4 GICLK CORE_X2_CLK DPLL_CORE
RTC_FCLK Func RTC_FCLK RTC_AUX_CLK rtc_osc_xi_clkin32 RTC Oscillator
FUNC_32K_CLK SYS_CLK1/610 OSCo
SAR_ROM PRCM_ROM_CLO Int 266 LACFG_L3_GICLK CORE_X2_CLK DPLL_CORE
CK
SATA SATA_FICLK Int 266 L3INIT_L3_GICLK CORE_X2_CLK DPLL_CORE
SATA_PMALIVE_F Func 48 L3INIT_48M_GFCLK FUNC_192M_CLK DPLL_PER
CLK
REF_CLK Func 38 SATA_REF_GFCLK SYS_CLK1 OSCo
SDMA SDMA_FCLK Int & 266 DMA_L3_GICLK CORE_X2_CLK DPLL_CORE
Func
SHA2MD51 SHAM_1 CLK Int 266 LASEC_L3_GICLK CORE_X2_CLK DPLL_CORE
SHA2MD52 SHAM_2 CLK Int 266 LASEC_L3_GICLK CORE_X2_CLK DPLL_CORE
SL2 IVA_GCLK Int IVA_GCLK IVA_GCLK IVA_GFCLK DPLL_IVA
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Table 5-9. Maximum Supported Frequency (continued)

MODULE CLOCK SOURCE
NsTANCE Name | INPUT.CLOck | ctock | M T ppay ol ok naME | SOURCE Clock | (PLLIOSCI
(MHz) NAME
SMARTREFLEX_C MCLK Int 133 COREAON_L4 GICLK | CORE_X2 CLK DPLL_CORE
ORE SYSCLK Func 38.4 WKUPAON_ICLK SYS_CLK1 0sCco
DPLL_ABE_X2_CL DPLL_ABE
K
SMARTREFLEX_D MCLK Int 133 COREAON_L4 GICLK | CORE_X2_CLK DPLL_CORE
SP SYSCLK Func 38.4 WKUPAON_ICLK SYS_CLK1 0SCo
DPLL_ABE_X2_CL DPLL_ABE
K
SMARTREFLEX_G MCLK Int 133 COREAON_L4 GICLK | CORE_X2 _CLK DPLL_CORE
PU SYSCLK Func 38.4 WKUPAON_ICLK SYS_CLK1 0sCco
DPLL_ABE_X2_CL DPLL_ABE
K
SMARTREFLEX_IV MCLK Int 133 COREAON_L4 GICLK | CORE_X2_CLK DPLL_CORE
AHD SYSCLK Func 38.4 WKUPAON_ICLK SYS_CLK1 0SCO0
DPLL_ABE_X2_CL DPLL_ABE
K
SMARTREFLEX_M MCLK Int 133 COREAON_L4 GICLK | CORE_X2 CLK DPLL_CORE
PU SYSCLK Func 38.4 WKUPAON_ICLK SYS_CLK1 0sCo
DPLL_ABE_X2_CL DPLL_ABE
K
SPINLOCK SPINLOCK_ICLK Int 266 LACFG_L3 GICLK CORE_X2_CLK DPLL_CORE
TIMERL TIMERL_ICLK Int 38.4 WKUPAON_GICLK SYS_CLK1 0SCo
DPLL_ABE_X2_CL DPLL_ABE
K
TIMERL_FCLK Func 100 TIMERL_GFCLK SYS_CLK1 0SC0
FUNC_32K_CLK 0SCo
SYS_CLK2 0sC1
XREF_CLKO XREF_CLKO
XREF_CLK1 XREF_CLK1
XREF_CLK2 XREF_CLK2
XREF_CLK3 XREF_CLK3
DPLL_ABE_X2_CL DPLL_ABE
K
VIDEO1_CLK DPLL_VIDEO1
HDMI_CLK DPLL_HDMI
TIMER2 TIMER2_ICLK Int 266 L4PER_L3_GICLK CORE_X2_CLK DPLL_CORE
TIMER2_FCLK Func 100 TIMER2_GFCLK SYS_CLK1 0SCo
FUNC_32K_CLK 0SCo
SYS_CLK2 osc1
XREF_CLKO XREF_CLKO
XREF_CLK1 XREF_CLK1
XREF_CLK2 XREF_CLK2
XREF_CLK3 XREF_CLK3
DPLL_ABE_X2_CL DPLL_ABE
K
VIDEO1_CLK DPLL_VIDEO1
HDMI_CLK DPLL_HDMI
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Table 5-9. Maximum Supported Frequency (continued)

MODULE CLOCK SOURCE
s | PUTEeEC | @ | MPae Bl | e o e | SoumeE e | oL LIEE
NAME TYPE (MHz) NAME SOURCE NAME
TIMER3 TIMER3_ICLK Int 266 LAPER_L3 GICLK CORE_X2_CLK DPLL_CORE
TIMER3_FCLK Func 100 TIMER3_GFCLK SYS_CLK1 0SCO
FUNC_32K_CLK 0SCO
SYS_CLK2 0OSC1
XREF_CLKO XREF_CLKO
XREF_CLK1 XREF_CLK1
XREF_CLK2 XREF_CLK2
XREF_CLK3 XREF_CLK3
DPLL_ABE_X2 CL DPLL_ABE
K
VIDEO1_CLK DPLL_VIDEO1
HDMI_CLK DPLL_HDMI
TIMER4 TIMER4_ICLK Int 266 LAPER_L3 GICLK CORE_X2_CLK DPLL_CORE
TIMER4_FCLK Func 100 TIMER4_GFCLK SYS_CLK1 0SCO
FUNC_32K_CLK 0SCO
SYS_CLK2 0OSC1
XREF_CLKO XREF_CLKO
XREF_CLK1 XREF_CLK1
XREF_CLK2 XREF_CLK2
XREF_CLK3 XREF_CLK3
DPLL_ABE_X2_CL DPLL_ABE
K
VIDEO1 _CLK DPLL_VIDEO1
HDMI_CLK DPLL_HDMI
TIMERS TIMERS_ICLK Int 266 IPU_L3 GICLK CORE_X2_CLK DPLL_CORE
TIMER5_FCLK Func 100 TIMER5_GFCLK SYS_CLK1 0SCO
FUNC_32K_CLK 0SCO
SYS_CLK2 0OSC1
XREF_CLKO XREF_CLKO
XREF_CLK1 XREF_CLK1
XREF_CLK2 XREF_CLK2
XREF_CLK3 XREF_CLK3
DPLL_ABE_X2 CL DPLL_ABE
K
VIDEO1_CLK DPLL_VIDEO1
HDMI_CLK DPLL_HDMI
CLKOUTMUX]0] CLKOUTMUX]O0]
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Table 5-9. Maximum Supported Frequency (continued)

MODULE CLOCK SOURCE
NsTANCE Name | INPUT.CLOck | ctock | M T ppay ol ok naME | SOURCE Clock | (PLLIOSCI
(MHz) NAME
TIMERG6 TIMERG6_ICLK Int 266 IPU_L3_GICLK CORE_X2_CLK DPLL_CORE
TIMER6_FCLK Func 100 TIMER6_GFCLK SYS _CLK1 OSCOo
FUNC_32K_CLK 0SCo
SYS_CLK2 0scC1
XREF_CLKO XREF_CLKO
XREF_CLK1 XREF_CLK1
XREF_CLK2 XREF_CLK2
XREF_CLK3 XREF_CLK3
DPLL_ABE_X2_CL DPLL_ABE
K
VIDEO1_CLK DPLL_VIDEO1
HDMI_CLK DPLL_HDMI
CLKOUTMUX[0] | CLKOUTMUXIO0]
TIMER7 TIMER7_ICLK Int 266 IPU_L3_GICLK CORE_X2_CLK DPLL_CORE
TIMER7_FCLK Func 100 TIMER7_GFCLK SYS_CLK1 OSCo
FUNC_32K_CLK OSCo
SYS_CLK2 OSC1
XREF_CLKO XREF_CLKO
XREF_CLK1 XREF_CLK1
XREF_CLK2 XREF_CLK2
XREF_CLK3 XREF_CLK3
DPLL_ABE_X2_CL DPLL_ABE
K
VIDEO1_CLK DPLL_VIDEO1
HDMI_CLK DPLL_HDMI
CLKOUTMUX|0] CLKOUTMUX][O0]
TIMERS8 TIMERS8_ICLK Int 266 IPU_L3_GICLK CORE_X2_CLK DPLL_CORE
TIMER8_FCLK Func 100 TIMER8_GFCLK SYS _CLK1 OSCOo
FUNC_32K_CLK 0OSCo
SYS_CLK2 0scC1
XREF_CLKO XREF_CLKO
XREF_CLK1 XREF_CLK1
XREF_CLK2 XREF_CLK2
XREF_CLK3 XREF_CLK3
DPLL_ABE_X2_CL DPLL_ABE
K
VIDEO1_CLK DPLL_VIDEO1
HDMI_CLK DPLL_HDMI
CLKOUTMUX[0] | CLKOUTMUXIO0]
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Table 5-9. Maximum Supported Frequency (continued)

MODULE CLOCK SOURCE
s | PUTEeEC | @ | MPae Bl | e o e | SoumeE e | oL LIEE
NAME TYPE (MHz) NAME SOURCE NAME
TIMERS TIMER9_ICLK Int 266 LAPER_L3 GICLK CORE_X2_CLK DPLL_CORE
TIMER9_FCLK Func 100 TIMER9_GFCLK SYS_CLK1 0SCO
FUNC_32K_CLK 0SCO
SYS_CLK2 0OSC1
XREF_CLKO XREF_CLKO
XREF_CLK1 XREF_CLK1
XREF_CLK2 XREF_CLK2
XREF_CLK3 XREF_CLK3
DPLL_ABE_X2 CL DPLL_ABE
K
VIDEO1_CLK DPLL_VIDEO1
HDMI_CLK DPLL_HDMI
TIMER10 TIMER10_ICLK Int 266 LAPER_L3 GICLK CORE_X2_CLK DPLL_CORE
TIMER10_FCLK Func 100 TIMER10_GFCLK SYS_CLK1 0SCO
FUNC_32K_CLK 0SCO
SYS_CLK2 0OSC1
XREF_CLKO XREF_CLKO
XREF_CLK1 XREF_CLK1
XREF_CLK2 XREF_CLK2
XREF_CLK3 XREF_CLK3
DPLL_ABE_X2_CL DPLL_ABE
K
VIDEO1 _CLK DPLL_VIDEO1
HDMI_CLK DPLL_HDMI
TIMER11 TIMER11_ICLK Int 266 L4APER_L3 GICLK CORE_X2_CLK DPLL_CORE
TIMER11_FCLK Func 100 TIMER11_GFCLK SYS_CLK1 0SCO
FUNC_32K_CLK 0SCO
SYS_CLK2 0OSC1
XREF_CLKO XREF_CLKO
XREF_CLK1 XREF_CLK1
XREF_CLK2 XREF_CLK2
XREF_CLK3 XREF_CLK3
DPLL_ABE_X2 CL DPLL_ABE
K
VIDEO1_CLK DPLL_VIDEO1
HDMI_CLK DPLL_HDMI
TIMER12 TIMER12_ICLK Int 38.4 WKUPAON_GICLK SYS_CLK1 0SCO
DPLL_ABE_X2_CL DPLL_ABE
K
TIMER12_FCLK Func 0.032 OSC_32K_CLK RC_CLK RC oscillator
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Table 5-9. Maximum Supported Frequency (continued)

MODULE CLOCK SOURCE
s | PUTEeEC | @ | MPae Bl | e o e | SoumeE e | oL LIEE
NAME TYPE (MH2) NAME SOURCE NAME
TIMER13 TIMER13_ICLK Int 266 LAPER3_L3_GICLK CORE_X2_CLK DPLL_CORE
TIMER13_FCLK Func 100 TIMER13_GFCLK SYS _CLK1 OSCOo
FUNC_32K_CLK 0SCo
SYS _CLK2 0scC1
XREF_CLKO XREF_CLKO
XREF_CLK1 XREF_CLK1
XREF_CLK2 XREF_CLK2
XREF_CLK3 XREF_CLK3
DPLL_ABE_X2_CL DPLL_ABE
K
VIDEO1_CLK DPLL_VIDEO1
HDMI_CLK DPLL_HDMI
TIMER14 TIMER14_ICLK Int 266 LAPER3_L3_GICLK CORE_X2_CLK DPLL_CORE
TIMER14_FCLK Func 100 TIMER14_GFCLK SYS_CLK1 OSCo
FUNC_32K_CLK OSCo
SYS_CLK2 OSC1
XREF_CLKO XREF_CLKO
XREF_CLK1 XREF_CLK1
XREF_CLK2 XREF_CLK2
XREF_CLK3 XREF_CLK3
DPLL_ABE_X2_CL DPLL_ABE
K
VIDEO1_CLK DPLL_VIDEO1
HDMI_CLK DPLL_HDMI
TIMER15 TIMER15_ICLK Int 266 LAPER3_L3_GICLK CORE_X2_CLK DPLL_CORE
TIMER15_FCLK Func 100 TIMER15_GFCLK SYS CLK1 OSCOo
FUNC_32K_CLK 0OSCo
SYS _CLK2 0scC1
XREF_CLKO XREF_CLKO
XREF_CLK1 XREF_CLK1
XREF_CLK2 XREF_CLK2
XREF_CLK3 XREF_CLK3
DPLL_ABE_X2_CL DPLL_ABE
K
VIDEO1_CLK DPLL_VIDEO1
HDMI_CLK DPLL_HDMI
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Table 5-9. Maximum Supported Frequency (continued)

MODULE CLOCK SOURCE
s | PUTEeEC | @ | MPae Bl | e o e | SoumeE e | oL LIEE
NAME TYPE (MH2) NAME SOURCE NAME
TIMER16 TIMER16_ICLK Int 266 LAPER3_L3_GICLK CORE_X2_CLK DPLL_CORE
TIMER16_FCLK Func 100 TIMER16_GFCLK SYS _CLK1 OSCOo
FUNC_32K_CLK 0SCo
SYS _CLK2 0scC1
XREF_CLKO XREF_CLKO
XREF_CLK1 XREF_CLK1
XREF_CLK2 XREF_CLK2
XREF_CLK3 XREF_CLK3
DPLL_ABE_X2_CL DPLL_ABE
K
VIDEO1_CLK DPLL_VIDEO1
HDMI_CLK DPLL_HDMI
TPCC TPCC_GCLK Int 266 L3MAIN1_L3_ GICLK CORE_X2_CLK DPLL_CORE
TPTC1 TPTCO_GCLK Int 266 L3MAIN1_L3_ GICLK CORE_X2_CLK DPLL_CORE
TPTC2 TPTC1_GCLK Int 266 L3MAIN1_L3_ GICLK CORE_X2_CLK DPLL_CORE
UART1 UART1_FCLK Func 48 UART1_GFCLK FUNC_192M_CLK DPLL_PER
UARTL1_ICLK Int 266 L4PER_L3_GICLK CORE_X2_CLK DPLL_CORE
UART2 UART2_FCLK Func 48 UART2_GFCLK FUNC_192M_CLK DPLL_PER
UART2_ICLK Int 266 L4PER_L3_GICLK CORE_X2_CLK DPLL_CORE
UART3 UART3_FCLK Func 48 UART3_GFCLK FUNC_192M_CLK DPLL_PER
UART3_ICLK Int 266 L4PER_L3_GICLK CORE_X2_CLK DPLL_CORE
UART4 UART4_FCLK Func 48 UART4_GFCLK FUNC_192M_CLK DPLL_PER
UART4_ICLK Int 266 L4PER_L3_GICLK CORE_X2_CLK DPLL_CORE
UARTS UARTS5_FCLK Func 48 UART5_GFCLK FUNC_192M_CLK DPLL_PER
UARTS5_ICLK Int 266 L4PER_L3_GICLK CORE_X2_CLK DPLL_CORE
UART6 UART6_FCLK Func 48 UART6_GFCLK FUNC_192M_CLK DPLL_PER
UART6_ICLK Int 266 IPU_L3_GICLK CORE_X2_CLK DPLL_CORE
UART7 UART7_FCLK Func 48 UART7_GFCLK FUNC_192M_CLK DPLL_PER
UART7_ICLK Int 266 LAPER2_L3_GICLK CORE_X2_CLK DPLL_CORE
UARTS8 UART8_FCLK Func 48 UART8_GFCLK FUNC_192M_CLK DPLL_PER
UARTS8_ICLK Int 266 LAPER2_L3_GICLK CORE_X2_CLK DPLL_CORE
UART9 UART9_FCLK Func 48 UART9_GFCLK FUNC_192M_CLK DPLL_PER
UART9_ICLK Int 266 LAPER2_L3_GICLK CORE_X2_CLK DPLL_CORE
UART10 UART10_FCLK Func 48 UART10_GFCLK FUNC_192M_CLK DPLL_PER
UART10_ICLK Int 38.4 WKUPAON_GICLK SYS_CLK1 OSCo
DPLL_ABE_X2_CL DPLL_ABE
K
USB1 USB1_MICLK Int 266 L3INIT_L3_GICLK CORE_X2_CLK DPLL_CORE
USB3PHY_REF_C | Func 34.3 USB_LFPS_TX_GFCL | CORE_USB OTG_| DPLL_CORE
LK K SS_LFPS_TX_CLK
USB2PHY1_TREF Func 38.4 USB_OTG_SS_REF_C SYS_CLK1 OSCo
_CLK LK
USB2PHY1_REF_ Func 960 L3INIT_960M_GFCLK | L3INIT_960_GFCL DPLL_USB
CLK K
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Table 5-9. Maximum Supported Frequency (continued)

MODULE CLOCK SOURCE
MAX. CLOCK PLL / OSC /
INPUT CLOCK | CLOCK PLL / OSC /
INSTANCE NAME AME pe | ALLOWED | PRCM CLOCK NAME | SOURCE CLOCK | ¢ bnl28%0
(MHz) NAME
USB2 USB2_MICLK Int 266 L3INIT_L3_GICLK CORE_X2_CLK DPLL_CORE
USB2PHY2_TREF | Func 38.4 USB_OTG_SS_REF_C SYS_CLK1 0SC0
_CLK LK
USB2PHY2_REF_ | Func 960 L3INIT_960M_GFCLK | L3INIT_960_GFCL DPLL_USB
CLK K
USB3 USB3_MICLK Int 266 L3INIT_L3_GICLK CORE_X2_CLK DPLL_CORE
USB3PHY_PWRS_| Func 38.4 USB_OTG_SS_REF_C SYS_CLK1 0SC0
CLK LK
USB_PHY1_CORE | USB2PHY1_WKUP | Func 0.032 COREAON_32K_GFCL | SYS_CLK1/610 0SC0
_CLK K
USB_PHY2_CORE | USB2PHY2_WKUP | Func 0.032 COREAON_32K_GFCL | SYS_CLK1/610 0SC0
_CLK K
USB_PHY3_CORE | USB3PHY_WKUP_| Func 0.032 COREAON_32K_GFCL | SYS_CLK1/610 0SC0
CLK K
VCP1 VCP1_CLK Int 266 L3MAIN1_L3_GICLK | CORE_X2_CLK DPLL_CORE
VCP2 VCP2_CLK Int 266 L3MAIN1_L3_GICLK | CORE_X2_CLK DPLL_CORE
VIP1 L3_CLK_PROC CL| Int& 266 VIP1_GCLK CORE_X2_CLK DPLL_CORE
K Func CORE_ISS_MAIN_| DPLL_CORE
CLK
VPE L3 CLK_PROC CL| Int& 300 VPE_GCLK CORE_ISS_MAIN_| DPLL_CORE
K Func CLK
VIDEO1 CLKOUT4| DPLL_VIDEO1
WD_TIMER1L PIOCPCLK Int 38.4 WKUPAON_GICLK SYS_CLK1 0SC0
DPLL_ABE_X2_CL DPLL_ABE
K
PITIMERCLK Func 0.032 0SC_32K_CLK RC_CLK RC oscillator
WD_TIMER2 | WD_TIMER2_ICLK | It 38.4 WKUPAON_GICLK SYS_CLK1 0SC0
DPLL_ABE_X2_CL DPLL_ABE
K
WD_TIMER2_FCL | Func 0.032 WKUPAON_SYS_GFC | FUNC_32K_CLK 0SC0
K LK
5.6 Power Consumption Summary
NOTE

Maximum power consumption for this SoC depends on the specific use conditions for the
end system. Contact your Tl representative for assistance in estimating maximum power
consumption for the end system use case.

5.7 Electrical Characteristics

NOTE
The data specified in Section 5.7.1 through Section 5.7.13 are subject to change.
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NOTE

The interfaces or signals described in Section 5.7.1 through Section 5.7.13 correspond to the
interfaces or signals available in multiplexing mode 0 (Function 1).

All interfaces or signals multiplexed on the balls described in these tables have the same DC
electrical characteristics, unless multiplexing involves a PHY/GPIO combination in which
case different DC electrical characteristics are specified for the different multiplexing modes

(Functions).

5.7.1 LVCMOS DDR DC Electrical Characteristics
Table 5-10 summarizes the DC electrical characteristics for LVCMOS DDR Buffers.

NOTE

For more information on the /O cell configurations (i[2:0], sr[1:0]), see Control Module

chapter in the device TRM.

Table 5-10. LVCMOS DDR DC Electrical Characteristics

PARAMETER

| MIN

NOM MAX|  UNIT

Signal Names in MUXMODE 0 (Single-Ended Signals): ddrl_d[31:0], ddr1_a[15:0], ddrl_dgm[3:0], ddrl_ba[2:0], ddrl_csn[1:0],
ddrl_cke, ddrl_odt[1:0], ddrl_casn, ddrl_rasn, ddrl_wen, ddrl_rst, ddrl_ecc_d[7:0], ddrl_dgm_ecc;

Balls: AH23 / AB16 / AG22 / AE20 / AC17 / AC18 / AF20 /AH21 / AG21 / AF17 / AE18 / AB18 / AD20 / AC19 / AC20 / AB19 / AF21 / AH22
/ AG23 [ AE21 | AF22 | AE22 /| AD21 / AD22 /| AC21 / AF18 / AE17 / AD18 / AF25 / AF26 /| AG26 | AH26 | AF24 | AE24 | AF23 | AE23 /
AC23/ AF27 | AG27 | AF28 | AE26 /| AC25 / AC24 | AD25 / V20 / W20 / AB28 / AC28 / AC27 / Y19/ AB27 |/ Y20 / AA23 /Y22 /Y23 | AA24
/Y24 | AA26 | AA25 | AA28 | W22 | V23 /W19 /W23 /Y25/V24[V25/Y26/ AD23 / AB23 /| AC26 | AA27 | V26;

Driver Mode
VoH High-level output threshold (I = 0.1 mA) 0.9*vDDS \
VoL Low-level output threshold (Ig. = 0.1 mA) 0.1*vDDS \
CpaD Pad capacitance (including package capacitance) 3 pF
Zo Output impedance (drive I[2:0] = 000 80
strength) (Imp80)
[2:0] = 001
(Imp60) 60
I[2:0] = 010
(Imp48) 48 Q
[2:0] = 011
(Imp40) 40
I[2:0] = 100
(Imp34) 34
Single-Ended Receiver Mode
Vi High-level input threshold DDR3/DDR3L VREF+0.1 VDDS+0.2 \%
Vi Low-level input threshold DDR3/DDR3L -0.2 VREF-0.1 \%
Vem Input common-mode voltage VREF VREF+ v
-10%vdds 10%vdds
CpaD Pad capacitance (including package capacitance) 3 pF

Signal Names in MUXMODE 0 (Differential Signals): ddrl_dqs[3:0], ddr1_dgsn[3:0], ddrl_ck, ddrl_nck, ddrl_dgs_ecc, ddrl_dgsn_ecc

Bottom Balls: AH25 / AG25 / AE27 /| AE28 / AD27 | AD28 /Y28 / Y27 | V27 | V28 | AG24 | AH24

Driver Mode
VoH High-level output threshold (I = 0.1 mA) 0.9*vDDS \
VoL Low-level output threshold (Ig. = 0.1 mA) 0.1*vDDS \
CpaD Pad capacitance (including package capacitance) 3 pF
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Table 5-10. LVCMOS DDR DC Electrical Characteristics (continued)
PARAMETER MIN NOM MAX UNIT
Zo Output impedance (drive I[2:0] = 000 80
strength) (Imp80)
I[2:0] = 001 60
(Imp60)
I[2:0] = 010 48 o
(Imp48)
I[2:0] = 011 40
(Imp40)
I[2:0] = 100 34
(Imp34)
Single-Ended Receiver Mode
Viy High-level input threshold DDR3/DDR3L VREF+0.1 VDDS+0.2 \%
Vi Low-level input threshold DDR3/DDR3L -0.2 VREF-0.1 \%
Vem Input common-mode voltage VREF VREF+ v
-10%vdds 10%vdds
CpaD Pad capacitance (including package capacitance) 3 pF
Differential Receiver Mode
VswinG Input voltage swing DDR3/DDR3L 0.2 vdds+0.4 \%
Vem Input common-mode voltage VREF VREF+ v
-10%vdds 10%vdds
CpaD Pad capacitance (including package capacitance) 3 pF

(1) VvDDS stands for corresponding power supply (that is, vdds_ddr1). For more information on the power supply name and the

corresponding ball, see Table 4-2, POWER [10] column.

(2) VREF stands for corresponding Reference Power Supply (that is, ddr1_vref0). For more information on the power supply name and the

corresponding ball, see Table 4-2, POWER [10] column.

(3) For more information on the I/O cell configurations (i[2:0], sr[1:0]), see the Control Module chapter in the device TRM.

5.7.2 HDMIPHY DC Electrical Characteristics

The HDMIPHY DC Electrical Characteristics are compliant with the HDMI 1.4a specification and are not

reproduced here.

5.7.3 Dual Voltage LVCMOS I2C DC Electrical Characteristics

Table 5-11 summarizes the DC electrical characteristics for Dual Voltage LVCMOS 12C Buffers.

NOTE

For more information on the 10 cell configurations, see Control Module section in the device

TRM.

Table 5-11. Dual Voltage LVCMOS 12C DC Electrical Characteristics

PARAMETER MIN NOM MAX UNIT
Signal Names in MUXMODE 0: i2c2_scl; i2c1_scl; i2c1_sda; i2c2_sda;
Balls: F17 /C20/C21/C25
I2C Standard Mode — 1.8V
\im Input high-level threshold 0.7*vDDS \%
Vi Input low-level threshold 0.3*VDDS \
Vhys Hysteresis 0.1*vDDS \%
IIN Input current at each 1/0O pin with an input voltage 12 LA
between 0.1*VDDS to 0.9*VDDS
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Table 5-11. Dual Voltage LVCMOS 12C DC Electrical Characteristics (continued)

PARAMETER MIN NOM MAX UNIT
loz loz(lpap Current) for BIDI cell. This current is
contributed by the tristated driver leakage + input
current of the Rx + weak pullup/pulldown leakage. 12 HA
PAD is swept from 0 to VDDS and the Max(lpap))
is measured and is reported as loz
Cin Input capacitance 10 pF
VoLs Qutput low-level threshold open-drain at 3-mA 0.2*VDDS v
sink current
loLmin Low-level output current @V =0.2*VDDS 3 mA
tor Output fall time from V|ymin t0 V| max With a bus 250 ns
capacitance CB from 5 pF to 400 pF
I2C Fast Mode - 1.8V
Viy Input high-level threshold 0.7*VvDDS \%
Vi Input low-level threshold 0.3*VDDS \%
Vhys Hysteresis 0.1*vDDS \%
N Input current at each 1/0O pin with an input voltage 12 A
between 0.1*vDDS to 0.9*VDDS H
loz loz(Ipap Current) for BIDI cell. This current is
contributed by the tristated driver leakage + input
current of the Rx + weak pullup/pulldown leakage. 12 UA
PAD is swept from 0 to VDDS and the Max(lpap))
is measured and is reported as loz
Cin Input capacitance 10 pF
Vors Output low-level threshold open-drain at 3-mA "
sink current 0.2*VDDS v
loLmin Low-level output current @V =0.2*VDDS 3 mA
tor Output fall time from V ymin t0 Vi max With a bus .
capacitance CB from 10 pF to 400 pF 20+0.1*Cb 250 ns
I2C Standard Mode — 3.3V
Viy Input high-level threshold 0.7*vDDS \%
Vi Input low-level threshold 0.3*VvDDS \%
Vhys Hysteresis 0.05*vDDS \%
Iin Input current at each I/O pin with an input voltage 31 80 A
between 0.1*VDDS to 0.9*VDDS H
loz loz(lpap Current) for BIDI cell. This current is
contributed by the tristated driver leakage + input
current of the Rx + weak pullup/pulldown leakage. 31 80 HA
PAD is swept from 0 to VDDS and the Max(lpap))
is measured and is reported as loz
Cin Input capacitance 10 pF
VoLs Output low-level threshold open-drain at 3-mA 04 Vv
sink current '
loLmin Low-level output current @V, =0.4V 3 mA
loLmin Low-level output current @V, =0.6V for full drive 6 mA
load (400pF/400KHz)
tor Output fall time from V ymin t0 Vi max With a bus 250 ns
capacitance CB from 5 pF to 400 pF
I2C Fast Mode - 3.3V
Viy Input high-level threshold 0.7*vDDS \%
Vi Input low-level threshold 0.3*VDDS \%
Vhys Hysteresis 0.05*vDDS \%
Iin Input current at each I/O pin with an input voltage 31 80 A
between 0.1*VDDS to 0.9*VDDSS H
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Table 5-11. Dual Voltage LVCMOS 12C DC Electrical Characteristics (continued)

PARAMETER

MIN

NOM MAX UNIT

loz

loz(lpap Current) for BIDI cell. This current is
contributed by the tristated driver leakage + input
current of the Rx + weak pullup/pulldown leakage.
PAD is swept from 0 to VDDS and the Max(lpap))
is measured and is reported as loz

31

80

HA

Cin

Input capacitance

10

pF

VoLs

Output low-level threshold open-drain at 3-mA
sink current

0.4

loLmin

Low-level output current @V, =0.4V

mA

loLmin

Low-level output current @V, =0.6V for full drive
load (400pF/400KHz)

mA

tor

Output fall time from V ymin t0 Vi max With a bus
capacitance CB from 10 pF to 200 pF (Proper
External Resistor Value should be used as per
12C spec)

20+0.1*Cb

250

Output fall time from V|ymin t0 V| max With a bus
capacitance CB from 300 pF to 400 pF (Proper
External Resistor Value should be used as per
12C spec)

40

290

ns

(1) VDDS stands for corresponding power supply (that is, vddshv3). For more information on the power supply name and the corresponding

ball, see Table 4-2, POWER [10] column.

5.7.4

1Q1833 Buffers DC Electrical Characteristics

Table 5-12 summarizes the DC electrical characteristics for 1Q1833 Buffers.

Table 5-12. 1Q1833 Buffers DC Electrical Characteristics

PARAMETER MIN NOM MAX UNIT
Signal Names in MUXMODE 0: tclk;
Balls: E20;
1.8-V Mode
Viy Input high-level threshold (Does not meet JEDEC V) 0.75* v

VDDS
VL Input low-level threshold (Does not meet JEDEC V) 0.25* v
VDDS

Vhys Input hysteresis voltage 100 mV
N Input current at each 1/O pin 2 11 HA
CpaD Pad capacitance (including package capacitance) 1 pF
3.3-V Mode
Viy Input high-level threshold (Does not meet JEDEC V) 2.0 \%
Vi Input low-level threshold (Does not meet JEDEC V) 0.6 \%
Vhys Input hysteresis voltage 400 mV
N Input current at each 1/O pin 5 11 HA
CpaD Pad capacitance (including package capacitance) 1 pF

(1) VDDS stands for corresponding power supply (that is, vddshv3). For more information on the power supply name and the corresponding

ball, see Table 4-2, POWER [10] column.

5.7.5

IHHV1833 Buffers DC Electrical Characteristics

Table 5-13 summarizes the DC electrical characteristics for IHHV1833 Buffers.
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Table 5-13. IHHV1833 Buffers DC Electrical Characteristics

PARAMETER ‘ MIN NOM MAX UNIT
Signal Names in MUXMODE 0: porz / rtc_porz / wakeup3 / wakeupO;
Balls: F22 / AB17 / AD17 / AC16;
1.8-V Mode
\im Input high-level threshold 1.2 \%
VL Input low-level threshold 0.4 \%
Vhys Input hysteresis voltage 40 mV
Iin Input current at each 1/O pin 0.02 1 HA
CpaD Pad capacitance (including package capacitance) 1 pF
3.3-V Mode
\im Input high-level threshold 1.2 \%
VL Input low-level threshold 0.4 \%
Vhys Input hysteresis voltage 40 mV
Iin Input current at each 1/O pin 5 8 HA
CpaD Pad capacitance (including package capacitance) 1 pF

5.7.6 LVCMOS OSC Buffers DC Electrical Characteristics
Table 5-14 summarizes the DC electrical characteristics for LVCMOS OSC Buffers.

Table 5-14. LVCMOS OSC Buffers DC Electrical Characteristics

PARAMETER MIN NOM MAX UNIT
Signal Names in MUXMODE O: rtc_osc_xi_clkin32 / rtc_osc_xo;
Balls: AE14 / AD14;
1.8-V Mode
Vi Input high-level threshold 0.65 * \%
VDDS
Vi Input low-level threshold 0.35* \%
VDDS
Vhys Input hysteresis voltage 150 mV
CpaD Pad capacitance (including package capacitance) 3 pF

(1) VvDDS stands for corresponding power supply (that is, vdda_rtc). For more information on the power supply name and the\corresponding
ball, see Table 4-2, POWER [10] column.

5.7.7 LVCMOS CSI2 DC Electrical Characteristics
Table 5-15 summarizes the DC electrical characteristics for LVCMOS CSI2 Buffers.

Table 5-15. LVCMOS CSI2 DC Electrical Characteristics

PARAMETER | MIN NOM MAX UNIT
Signals MUXMODEQO : csi2_0_dx[4:0]; csi2_0_dy[4:0]; csi2_1_dx[2:0]; csi2_1_dy[2:0];
Bottom Balls: AE1/AD2 / AF1/ AE2 / AF2 / AF3 / AH4 | AG4 | AH3 /| AG3 / AG5 / AH5 / AG6 / AH6 / AH7 | AG7
MIPI D-PHY Mode Low-Power Receiver (LP-RX)

Vi Input high-level voltage 880 1350 mV
Vi Input low-level voltage 550 mV
ViH Input high-level threshold 880 mv
\V Input low-level threshold @ 550 mv
Vivs Input hysteresis ©) 25 mv

MIPI D-PHY Mode Ultralow Power Receiver (ULP-RX)
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Table 5-15. LVCMOS CSI2 DC Electrical Characteristics (continued)

PARAMETER MIN NOM MAX UNIT

Vi Input low-level voltage 300 mV
Vim Input low-level threshold 300 mv
Viys Input hysteresis ©) 25 mv

MIPI D-PHY Mode High Speed Receiver (HS-RX)

ViDTH Differential input high-level threshold 70 mV
VipTL Differential input low-level threshold -70 mV
Viomax Maximum differential input voltage 270 mv
Vs Single-ended input high voltage © 460 mv
Viths Single-ended input low voltage ® -40 mv
Vemrxpe | Differential input common-mode voltage ©) ©) 70 330 mv
Zp Differential input impedance 80 100 125 Q

(1) Vi is the voltage at which the receiver is required to detect a high state in the input signal.

(2) Vi is the voltage at which the receiver is required to detect a low state in the input signal. V_is larger than the maximum single-ended
line high voltage during HS transmission. Therefore, both low-power (LP) receivers will detect low during HS signaling.

(3) To reduce noise sensitivity on the received signal, the LP receiver is required to incorporate a hysteresis, Vyyst. VHyst is the difference
between the V|ry threshold and the V|1 threshold.

(4) Vi is the voltage at which the receiver is required to detect a low state in the input signal. Specification is relaxed for detecting 0 during
ultralow power (ULP) state. The LP receiver is not required to detect HS single-ended voltage as 0 in this state.

(5) Excluding possible additional RF interference of 200 mVpp beyond 450 MHz.

(6) This value includes a ground difference of 50 mV between the transmitter and the receiver, the static common-mode level tolerance and
variations below 450 MHz.

(7) This number corresponds to the VODyax transmitter.

(8) Common mode is defined as the average voltage level of X and Y: Veyrx = (Vx + Vy) / 2.

(9) Common mode ripple may be due to tg or tg and transmission line impairments in the PCB.

(10) For more information regarding the pin name (or ball name) and corresponding signal name, see Table 4-7 ,CSI 2 Signal Descriptions.

5.7.8 BC1833IHHV Buffers DC Electrical Characteristics
Table 5-16 summarizes the DC electrical characteristics for BC1833IHHV Buffers.

Table 5-16. BC1833IHHV Buffers DC Electrical Characteristics

PARAMETER MIN NOM MAX UNIT
Signal Names in MUXMODE 0: on_off;
Balls: Y11,
1.8-V Mode
Vou Output high-level threshold (Ioy = 2 mA) VDDS- v
0.45
VoL Output low-level threshold (Io. = 2 mA) 0.45 \%
IbRIVE Pin Drive strength at PAD Voltage = 0.45V or VDDS-0.45V 6 mA
N Input current at each 1/O pin 6 12 HA
loz loz(Ipap Current) for BIDI cell. This current is contributed by
the tristated driver leakage + input current of the Rx + weak 6 LA
pullup/pulldown leakage. PAD is swept from 0 to VDDS and
the Max(Ipap)) is measured and is reported as loz
CpaD Pad capacitance (including package capacitance) 4 pF
3.3-V Mode
Vou Output high-level threshold (Igy = 100 pA) VDDS-0.2 \%
VoL Output low-level threshold (I, = 100 pA) 0.2 \%
IbRIVE Pin Drive strength at PAD Voltage = 0.45V or VDDS-0.45V 6 mA
N Input current at each 1/O pin 60 HA
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Table 5-16. BC1833IHHV Buffers DC Electrical Characteristics (continued)

PARAMETER MIN NOM MAX UNIT
loz loz(Ipap Current) for BIDI cell. This current is contributed by
the tristated driver leakage + input current of the Rx + weak 60 A
pullup/pulldown leakage. PAD is swept from O to VDDS and K
the Max(Ipap)) is measured and is reported as loz
CpaD Pad capacitance (including package capacitance) 4 pF

(1) VvDDS stands for corresponding power supply (that is, vddshv5). For more information on the power supply nhame and the corresponding
ball, see Table 4-2, POWER [10] column.

5.7.9 USBPHY DC Electrical Characteristics

NOTE
USB1 instance is compliant with the USB3.0 SuperSpeed Transmitter and Receiver
Normative Electrical Parameters as defined in the USB3.0 Specification Rev 1.0 dated Jun 6,

2011.

NOTE
USB1 and USB2 Electrical Characteristics are compliant with USB2.0 Specification Rev 2.0
dated April 27, 2000 including ECNs and Errata as applicable.
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5.7.10 Dual Voltage SDIO1833 DC Electrical Characteristics

Table 5-17 summarizes the DC electrical characteristics for Dual Voltage SDIO1833 Buffers.

Table 5-17. Dual Voltage SDIO1833 DC Electrical Characteristics

PARAMETER ‘ MIN NOM MAX UNIT
Signal Names in Mode 0: mmc1_clk, mmcl_cmd, mmcl_data[3:0]
Bottom Balls: W6 /Y6 /AA6/Y4/AA5/Y3
1.8-V Mode
Vi Input high-level threshold 1.27 \%
Vi Input low-level threshold 0.58 \%
Vivs Input hysteresis voltage 50 @ mv
N Input current at each I/O pin 30 HA
loz loz(Ipap Current) for BIDI cell. This current is contributed by the
tristated driver leakage + input current of the Rx + weak 30 A
pullup/pulldown leakage. PAD is swept from 0 to VDDS and the H
Max(I(PAD)) is measured and is reported as loz
IIN with Input current at each I/O pin with weak pulldown enabled
pulldown measured when PAD = VDDS 50 120 210 HA
enabled
IIN with Input current at each I/O pin with weak pullup enabled measured
pullup when PAD =0 60 120 200 HA
enabled
CpaD Pad capacitance (including package capacitance) 5 pF
Von Output high-level threshold (Iopy = 2 mA) 14 \%
VoL Output low-level threshold (Ig. = 2 mA) 0.45 \%
3.3-V Mode
Vi Input high-level threshold 0.625 x Vv
VDDS
Vi Input low-level threshold 0.25 x VDDS \%
Vivs Input hysteresis voltage 40 @ mv
N Input current at each I/O pin 110 HA
loz loz(Ipap Current) for BIDI cell. This current is contributed by the
tristated driver leakage + input current of the Rx + weak 110 A
pullup/pulldown leakage. PAD is swept from 0 to VDDS and the H
Max(I(PAD)) is measured and is reported as loz
IIN with Input current at each I/O pin with weak pulldown enabled
pulldown measured when PAD = VDDS 40 100 290 HA
enabled
IIN with Input current at each I/O pin with weak pullup enabled measured
pullup when PAD =0 10 100 290 HA
enabled
CpaD Pad capacitance (including package capacitance) 5 pF
Von Output high-level threshold (Ioy = 2 mA) 0.75 x VDDS \%
VoL Output low-level threshold (Ig. = 2 mA) 0.125 x Vv
VDDS

(1) VDDS stands for corresponding power supply (that is, vddshv8). For more information on the power supply name and the corresponding
ball, see Table 4-2, POWER [10] column.

(2) Hysteresis is enabled/disabled with CTRL_CORE_CONTROL_HYST_1.SDCARD_HYST register.

5.7.11 Dual Voltage LVCMOS DC Electrical Characteristics

Table 5-18 summarizes the DC electrical characteristics for Dual Voltage LVCMOS Buffers.
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Table 5-18. Dual Voltage LVCMOS DC Electrical Characteristics

PARAMETER MIN NOM MAX UNIT
1.8-V Mode
\im Input high-level threshold 0.65*VDDS \%
Vi Input low-level threshold 0.35*VDDS \
Vhys Input hysteresis voltage 100 mV
VoH Output high-level threshold (Ioy = 2 mA) VDDS-0.45 \%
VoL Output low-level threshold (I, = 2 mA) 0.45 \%
IDRIVE Pin Drive strength at PAD Voltage = 0.45V or 6 mA
VDDS-0.45V
] Input current at each 1/O pin 16 HA
loz loz(Ipap Current) for BIDI cell. This current is
contributed by the tristated driver leakage + input
current of the Rx + weak pullup/pulldown leakage. 16 HA
PAD is swept from 0 to VDDS and the Max(lpap))
is measured and is reported as loz
IIN with pulldown Input current at each 1/O pin with weak pulldown
enabled enabled measured when PAD = VDDS 50 120 210 HA
IiN with pullup Input current at each 1/0O pin with weak pullup
enabled enabled measured when PAD =0 60 120 200 HA
CpaD Pad capacitance (including package capacitance) 4 pF
Zo Output impedance (drive strength) 40 Q
3.3-V Mode
Viy Input high-level threshold 2 \Y
Vi Input low-level threshold 0.8 \Y
Vhys Input hysteresis voltage 200 mV
Vou Output high-level threshold (Ioy = 100 pA) VDDS-0.2 \Y
VoL Output low-level threshold (I, = 100 pA) 0.2 \Y
IpRIVE Pin Drive strength at PAD Voltage = 0.45V or 6 mA
VDDS-0.45V
N Input current at each 1/O pin 65 HA
loz loz(Ipap Current) for BIDI cell. This current is
contributed by the tristated driver leakage + input
current of the Rx + weak pullup/pulldown leakage. 65 HA
PAD is swept from 0 to VDDS and the Max(lpap))
is measured and is reported as loz
iN with pulldown Input current at each 1/O pin with weak pulldown 40 100 200 HA
enabled enabled measured when PAD = VDDS
IiN with pullup Input current at each 1/0O pin with weak pullup 10 100 290 HA
enabled enabled measured when PAD =0
CpaD Pad capacitance (including package capacitance) 4 pF
Zo Output impedance (drive strength) 40 Q

(1) VvDDS stands for corresponding power supply. For more information on the power supply name and the corresponding ball, see Table 4-
2, POWER [10] column.

5.7.12 SATAPHY DC Electrical Characteristics

NOTE
The SATA module is compliant with the electrical parameters specified in the SATA-IO SATA

Specification, Revision 3.2, August 7, 2013.
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5.7.13 PCIEPHY DC Electrical Characteristics

5.8

NOTE
The PCle interfaces are compliant with the electrical parameters specified in PCI-Express®
Base Specification Revision 3.0.

VPP Specifications for One-Time Programmable (OTP) eFuses

NOTE
This functionality is available only for Silicon Revision 2.1.

This section specifies the operating conditions required for programming the OTP eFuses and is
applicable only for High-Security Devices.

Table 5-19. Recommended Operating Conditions for OTP eFuse Programming

over operating free-air temperature range (unless otherwise noted)

PARAMETER DESCRIPTION MIN NOM MAX UNIT

vdd Supply voltage range for the core domain 1.11 1.15 1.2 \%
during OTP operation

vpp Supply voltage range for the eFuse ROM NC \%
domain during normal operation
Supply voltage range for the eFuse ROM 1.8 \%
domain during OTP programming®®?)

I(vpp) 100 mA

Temperature (junction) 0 25 85 °C

(1) Supply voltage range includes DC errors and peak-to-peak noise. Tl power management solutions TLV70718 from the TLV707x family
meet the supply voltage range needed for vpp.

(2) During normal operation, no voltage should be applied to vpp. This can be typically achieved by disabling the regulator attached to the
vpp terminal. For more details, see TLV707, TLV707P 200-mA, Low-lg, Low-Noise, Low-Dropout Regulator for Portable Devices.

5.8.1

5.8.2

Hardware Requirements

The following hardware requirements must be met when programming keys in the OTP eFuses:
* The vpp power supply must be disabled when not programming OTP registers.

» The vpp power supply must be ramped up after the proper device power-up sequence (for more
details, see Section 5.10).

Programming Sequence

Programming sequence for OTP eFuses:

1. Power on the board per the power-up sequencing. No voltage should be applied on the vpp terminal
during power up and normal operation.

2. Load the OTP write software required to program the eFuse (contact your local Tl representative for
the OTP software package).

3. Apply the voltage on the vpp terminal according to the specification in Table 5-19.
4. Run the software that programs the OTP registers.
5. After validating the content of the OTP registers, remove the voltage from the vpp terminal.
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5.8.3 Impact to Your Hardware Warranty

You accept that e-Fusing the Tl Devices with security keys permanently alters them. You acknowledge
that the e-Fuse can fail, for example, due to incorrect or aborted program sequence or if you omit a
sequence step. Further the Tl Device may fail to secure boot if the error code correction check fails for the
Production Keys or if the image is not signed and optionally encrypted with the current active Production
Keys. These types of situations will render the Tl Device inoperable and Tl will be unable to confirm
whether the TI Devices conformed to their specifications prior to the attempted e-Fuse.
CONSEQUENTLY, TI WILL HAVE NO LIABILITY (WARRANTY OR OTHERWISE) FOR ANY TI
DEVICES THAT HAVE BEEN e-FUSED WITH SECURITY KEYS.

5.9 Thermal Characteristics

For reliability and operability concerns, the maximum junction temperature of the Device has to be at or

below the T; value identified in Table 5-4, Recommended Operating Conditions.

A BCI compact thermal model for this Device is available and recommended for use when modeling

thermal performance in a system.

Therefore, it is recommended to perform thermal simulations at the system level with the worst case

device power consumption.

5.9.1 Package Thermal Characteristics
Table 5-20 provides the thermal resistance characteristics for the package used on this device.
NOTE
Power dissipation of 1.9 W and an ambient temperature of 85°C is assumed for ABC
package.
Table 5-20. Thermal Resistance Characteristics
NO. PARAMETER DESCRIPTION °c/w® AIR FLOW (m/s)@
T1 RO;c Junction-to-case 0.41 N/A
T2 RO;s Junction-to-board 4.74 N/A
T3 Junction-to-free air 11.9 0
T4 8.9 1
RO;A ) o
T5 Junction-to-moving air 8.0 2
T6 7.4 3
T7 0.22 0
T8 v Junction-t kage t 0.2 =
unction-to-package to
T9 | 7T package fop 0.22 2
T10 0.23 3
Ti1 412 0
T12 _ 3.73 1
Y8 Junction-to-board

T13 3.59 2
T14 3.48 3

(1) These measurements were conducted in a JEDEC defined 2S2P system (with the exception of the Theta JC [R®;c] measurement,
which was conducted in a JEDEC defined 1SOP system) and will change based on environment as well as application. For more
information, see these EIA/JJEDEC standards:

JESD51-2, Integrated Circuits Thermal Test Method Environment Conditions - Natural Convection (Still Air)
JESD51-3, Low Effective Thermal Conductivity Test Board for Leaded Surface Mount Packages
JESD51-7, High Effective Thermal Conductivity Test Board for Leaded Surface Mount Packages
JESD51-9, Test Boards for Area Array Surface Mount Packages

(2) m/s = meters per second
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5.10 Power Supply Sequences

This section describes the power-up and power-down sequence required to ensure proper device
operation. The power supply names described in this section comprise a superset of a family of
compatible devices. Some members of this family will not include a subset of these power supplies and
their associated device modules. Refer to the Section 4.2, Ball Characteristics of the Section 4, Terminal
Configuration and Functions to determine which power supplies are applicable.

Figure 5-2 and Figure 5-3 describe the device Power Sequencing.
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vdda_rtc

vdds18v, vdds_mlbp, vdds18v_ddr1

vdda_per, vdda_ddr, vdda_debug,
vdda_core_gmac, vdda_gpu,
vdda_dsp_iva, vdda_video,
vdda_mpu_abe, vdda_osc
(VDDA_PLL Group)

vdd_rtc

vdds_ddr1, ddr1_vref0

vdd

vdd_mpu

vdd_iva

vdd_gpu

vdd_dsp

vdda_usb1, vdda_usb2, vdda_hdmi,
vdda_pcie, vdda_pcie1, vdda_sata,
vdda_usb3, vdda_csi

(VDDA_PHY Group)

vddshvb

vddshv1, vddshv2, vddshv3, vddshv4,
vddshv6, vddshv7, vddshv9,
vddshv10, vddshv11

vdda33v_usb1, vdda33v_usb2

vddshv8

xi_osc0

rtc_porz

porz

sysboot[15:0]

rstoutn

TOT1 T2 T3
Note 4

T4 T5 T6 T7 T8

T9

§ S

Note 5

.

Note 4

.

Note 6

VD_CORE BOOT voltage

Note 7, -

VD_MPU BOOT voltage

Note 8

VD_IVA BOOT!voltage

VD_GPU BOOT voltage

VD_DSPEVE BOOT voltage

Note 10

g 7

Note 11

b

Note 12

vy

Note 13

A

B
»

LU

Note 14

Note 15 Note 16

Valid Config

Note 17

»

b
<

7|

Figure 5-2. Recommended Power-Up Sequencing

(1) Time stamps:

SPRS906_ELCH_01

TO=0ms; TL=055ms; T2=1.1ms; T3=1.65ms; T4=22ms; T5=2.75ms; T6 =3.3ms; T7/ =5.85ms; T8 = 6.4 ms; T9 = 8.4
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ms. All “Tn” markers show total elapsed time from TO.
(2) Terminology:

—  Vopr min = Minimum Operational Voltage level that ensures device functionality and specified performance per Section 5.4,
Recommended Operating Conditions.
— Ramp Up = transition time from Vg 10 Vopr miN-

(3) General timing diagram items:

— Grey shaded areas show valid transition times for supplies between Vopr min @nd Vore-

— Dashed horizontal lines are not valid ramp times but show alternate transition times based upon common sources and clarified in
associated note.

— Dashed vertical lines show approximate elapse times based upon Tl recommended PMIC power sequencer circuit performance.

(4) vddshvb, vdd_rtc, and vdda_rtc domains:

— If RTC mode is used, then vdda_rtc, vdd_rtc and vddshv5 must be individually powered with separate power supplies and cannot be
combined with other rails.

— If RTC-mode is not supported then the following combinations are approved:
— vdda_rtc can be combined with vdds18v
— vdd_rtc can be combined with vdd
— vddshv5 can be combined with other 1.8 V or 3.3 V vddshvn rails
If combinations listed above are not followed then sequencing for these 3 voltage rails should follow the RTC mode timing
requirements.

(5) vdda_* rails should not be combined with vdds18v_* for best performance to avoid transient switching noise impacts on analog domains.
vdda_* should not ramp-up before vdds18v_* but could ramp concurrently if design ensures final operational voltage will not be reached
until after vdds18v. The preferred sequence is to follow all vdds18v_* to ensure circuit components and PCB design do not cause an
inadvertent violation.

(6) vdds_ddr* should not ramp-up before vdds18v_*. The preferred sequence has vdds_ddrl following vdds18v_* to ensure circuit
components and PCB design do not cause an inadvertent violation. vdds_ddrl can ramp-up before, concurrently or after vdda_*, there
are no dependencies between vdds_ddrl and vdda_* domains.

(7) vdd should not ramp-up before vdds18v_* or vdds_ddr* domains have reached Vopr min-

(8) vdd_mpu, vdd_iva, vdd_gpu, vdd_dsp domains should follow vdd core supply as preferred sequence. If vdd_mpu, vdd_iva, vdd_gpu,
vdd_dsp domains ramp concurrently or quicker than vdd core, then vdd core must remain at least 150 mV greater than vdd_mpu,
vdd_iva, vdd_gpu, vdd_dsp domains during ramp. Circuit design (components and PCB) must ensure vdd reaches final operational
voltage before any of the vdd_mpu, vdd_iva, vdd_gpu, vdd_dsp domains.

(9) VDDA_PHY group should not be combined with VDDA_PLL group to avoid transient switching noise impacts.
(10) vddshv[1-7, 9-11] domains:

— 1f 1.8 V I/O signaling is needed, then 1.8 V must be sourced from common vdds18v supply and ramp up concurrently with vdds18v.
— 1f 3.3 V I/O signaling is needed, then 3.3 V vddshvx rails must ramp up after vdd_mpu, vdd_iva, vdd_gpu, vdd_dsp, and
VDDA_PHY group domains.

(11) vdda33v_usb[1-2] domain:

— If USB1 and USB2 interfaces are used, should be supplied from independent analog supply.

— If USB1/USB2 interface is not used, could be connected to VSS/GND if both conditions are met:
— USB1/USB2 diff pair (usbl_dm/usbl_dp; usb2_dm/usb2_dp) pins are left unconnected
— vdda_usb1l and/or vdda_usb2 PHY is not energized

(12) vddshv8 shows two ramp up options for 1.8 V 1/O or 3.3 V I/O or SD Card operation:

— 1f 1.8 V I/O signaling is needed, then vddshv8 must ramp up after vdd and before or concurrently with 3.3 V vddshv* rails.

— If 3.3 V I/O signaling is needed, then vddshv8 must be combined with other 3.3 V vddshv* rails.

— If SD Card operation is needed, then vddshv8 must be sourced from a dual voltage (3.3 V / 1.8 V) power source per SDIO
specifications and ramp up concurrently with 3.3 V vddshv* rails.

(13) Pulse duration: rtc_porz must remain low 1 ms after vdda_rtc, vddshv5, and vdd_rtc are ramped and stable or can be de-asserted
before but no later than porz. The FUNK_32K_CLK source must be stable and at a valid frequency 1 ms prior to de-asserting rtc_porz
high.

(14) porz must remain asserted low until both of the following conditions are met:

—  Minimum of 12P, where P =1/ (SYS_CLK1 / 610), units in ns.
— All device supply rails reach stable operational levels.

(15) Setup time: sysboot[15:0] pins must be valid 2P before porz is de-asserted high.

(16) Hold time: sysboot[15:0] pins must be valid 15P® after porz is de-asserted high.

(17) rstoutn will be set high after global reset, due to porz, is de-asserted following an internal 2 ms delay. rstoutn is only valid after vddshv3

reaches an operational level. If used as a peripheral component reset, it should be AND gated with porz to avoid possible reset glitches
during power up.
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vddshv1, vddshv2, vddshv3, vddshv4, vddshve, [ \

vddshv7, vddshv9, vddshv10, vddshv11 o 7‘- SVITOT T T T r---=-=-- "
o ‘
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o _Noter
vddshv8 T T ‘ "
I :
[

|

|

Note 8 ‘

[ T
|

vdda_usb1, vdda_usb2, vdda_hdmi, vdda_pcie, e _Noteo , ______
vdda_pcie0, vdda_sata, vdda_usb3, vdda_csi | | —‘
(VDDA_PHY Group) I [

| |
T T
| |
vdda33v_usb1, vdda33v_usb2 | | ‘ } }
I \ I I
o ‘ | Note 11 }
— ‘
vdd_dsp } } } }- }
I I | Note 11 |
oo T W
I | | |
I | | Note 11 |
vdd_iva ; ; \ ‘ \
| | -
[ | | |
[ | | Note 11 |
vdd_mpu [ [ ‘ \
(. | | f
I \ I I
|| ! \ Note 12
Il \ \
[ | |

| |

vdds_ddr1, ddr1_vref0

vdda_per, vdda_ddr, vdda_debug, vdda_dsp_iva,
vdda_core_gmac, vdda_gpu, vdda_video,
vdda_mpu_abe, vdda_osc

(VDDA_PLL Group)

vdda_rtc

INote 14

|

I | |

I [ [

vdds18v, vdds_mlbp, vdds18v_ddr1 — T T
1 | A

[ | |

[ | |
Xi_oscO "”"”"”"I””l"”””"”"""""""”"""""”F \

Figure 5-3. Recommended Power-Down Sequencing

SPRS85v_ELCH_02

(1) Time stamps:
— TO0O=0ms, T1>100ps, T2=0.5ms, T3=1.0ms, T4 =1.5ms; V1 =2.7 V. All “Tn” markers are intended to show elapsed times
from TO. Delta time: A Tp; > 100 ps.
(2) Terminology:

Vopr min = Minimum Operational Voltage level that ensures device functionality and specified performance per Section 5.4,
Recommended Operating Conditions.

—  Vore = OFF Voltage level is defined to be less than 0.6 V where any current draw has no impact to POH.

— Ramp Down = transition time from Vgopr min 10 Vorr @and is slew rate independent.

(3) General timing diagram items:

162 Specifications Copyright © 2016-2019, Texas Instruments Incorporated
Submit Documentation Feedback
Product Folder Links: TDA2EG


http://www.ti.com/product/tda2eg?qgpn=tda2eg
http://www.ti.com
http://www.ti.com/feedbackform/techdocfeedback?litnum=SPRS958H&partnum=TDA2EG
http://www.ti.com/product/tda2eg?qgpn=tda2eg

13 TEXAS
INSTRUMENTS TDA2EG

www.ti.com SPRS958H —-MARCH 2016—-REVISED NOVEMBER 2019

— Grey shaded areas show valid transition times for supplies between Vopr min @nd Voge.

— Dashed horizontal lines are not valid ramp times but show alternate transition times based upon common sources and clarified in
associated note.

— Dashed vertical lines show approximate elapse times based upon Tl recommended PMIC power-down sequencer circuit
performance.

(4) porz signals must be asserted low for 100 ps min to ensure SoC is set to a safe functional state before any voltage begins to ramp
down.

(5) vddshv* domains supplied by 3.3 V:
— must remain greater than 2.7 V to enable Dual Voltage GPIO selector circuit operation for 100 pus min after porz is asserted low.

— must be in first group of supplies ramping down after porz has been asserted low for 100 ps min.
— must not exceed vdds18v by more than 2 V during ramp down, see Figure 5-7 “vdds18v and vdda_* Discharge Relationship”.

(6) vddshv* domains supplied by 1.8 V:
— must ramp down concurrently with vdds18v and be sourced from the same vdds18v supply.
(7) vddshv8 domain:
— must be in first group of supplies to ramp down after porz has been asserted low for 100 ps min.
— if SDIO operation is needed, must be sourced from independent power resource that can provide dual voltage (3.3 V /1.8 V)

operation as required to be compliant to SDIO specification
— if SDIO operation is not needed, must be grouped and ramped down with other vddshv* domains as noted above.

(8) RTC domains (vddshv5, vdd_rtc, and vdda_rtc):

— If RTC mode is used:
— rtc_porz can be asserted low before porz and RTC domains can be ramped down after 100 ps elapsed time.
— must be sourced from independent supplies and must not be combined with other rails.
— timing diagram shows this mode of operation.
— If RTC mode is not used, then:
— rtc_porz must be connected to porz signal.
— vddshv5 must be grouped and ramped down with other vddshv* domains as noted above.
— vdd_rtc must be grouped and ramped down with vdd.
— vdda_rtc must be grouped and ramped down with either VDDA_PHY group or vdds18v.

(9) vdda_* domains:

— should not be combined with vdds18v for best performance to avoid transient switching noise impacts on analog domains.

— can ramp down before or concurrently with vdds18v.

— must satisfy the vdds18v and vdda_* Discharge Relationship (see Figure 5-7) if vdda_* disable point is later or discharge rate is
slower than vdds18v.

— can ramp down before, concurrently or after vdds_ddr*, there is no dependency between these supplies.

(10) vdda33v_usb* domains:

— can start ramping down 100 ps after low assertion of porz
— can ramp down concurrently or before VDDA_PHY group

(11) vdd_dsp, vdd_gpu, vdd_iva, vdd_mpu domains can ramp down before or concurrently with vdd.
(12) vdd can ramp down concurrently or after with vdd_dsp, vdd_gpu, vdd_iva, vdd_mpu domains.
(13) vdds_ddr* domains:

— should ramp down after vdd begins ramping down.
(14) vdds18v domain:

—  should maintain Vopr min (Vnom -5% = 1.71 V) until all other supplies start to ramp down.
— must satisfy the vdds18v versus vddshv[1-7, 9-11] Discharge Relationship (see Figure 5-5) if vddshv* is operating at 3.3 V
— must satisfy the vdds18v and vdds_ddr* Discharge Relationship (see Figure 5-6) if vdds_ddr* discharge rate is slower than vdds18v.
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Figure 5-4 describes the RTC-mode Power Sequencing.

Note 4 Note 3 Note 5| Note 4
t—r—> +t—r—r

vdds18v, vdds_mlbp, vdds18v_ddr1 \ /.

vdda_rtc

vdda_per, vdda_ddr, vdda_debug,

vdda_dsp_iva, vdda_core_gmac,
vdda_gpu, vdda_video, vdda_mpu, \ /
vdda_osc

vdd_rtc

vdds_ddr1, ddr1_vref0 \ /

wm Vg

wm a
wm Vo
wm E oy
wm Vo

vdda_usb1, vdda_usb2, vdda_hdmi,
vdda_pcie, vdda_pcie0, vdda_sata, \ /
vdda_usb3, vdda_csi

vddshv5
vddshv1, vddshv2, vddshv3, vddshV4, ee——— e o= o= o o o o = Rkl e e
vddshv6, vddshv7, vddshv9, vddshv10, ; ; \ //
vddshv11 \ Vi
vdda33v_usb1, vdda33v_usb2 ; \ / 7
vddshv8 ; ; Note 7/ ; / ;

rtc_porz

resetn/porz | |

SPRS906_ELCH_03

Figure 5-4. RTC Mode Sequencing
(1) Grey shaded areas are windows where it is valid to ramp the voltage rail.
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(2) Blue dashed lines are not valid windows but show alternate ramp possibilities based on the associated note.

(3) vdd must ramp down after or at the same time as vdd_mpu, vdd_gpu, vdd_dsp and vdd_iva.

(4) vdd_mpu, vdd_gpu, vdd_dsp, vdd_iva can be ramped at the same time or can be staggered.

(5) vdd must ramp up before or at the same time as vdd_mpu, vdd_gpu, vdd_dsp and vdd_iva.

(6) If any of the vddshv[1-7,9-11] rails (not including vddshv8) are used as 1.8V only, then these rails can be combined with vdds18v.

(7) vddshv8 is separated out to show support for dual voltage. If single voltage is used then vddshv8 can be combined with other vddshvn
rails but vddshv8 must ramp down before vdd and must ramp up after vdd.

(8) If any of the vddshv[1-7,9-11] rails (not including vddshv8) are used as 1.8V only, then these rails can be combined with vdds18v.
vddshv[1-7,9-11] is allowed to ramp down at either of the two points shown in the timing diagram in either 1.8V mode or in 3.3V mode. If
vddshv[1-7,9-11] ramps down at the later time in the diagram then the board design must ensure that the vddshvn rail is never higher
than 2.0 V above the vdds18uv rail.

(9) vddshv8 is separated out to show support for dual voltage. If a dedicated LDO/supply source is used for vddshv8, then vddshv8 ramp
down should occur at one of the two earliest points in the timing diagram. If vddshv8 is powered by the same supply source as the other
vddshvn rails, then it is allowed to ramp down at either of the last two points in the timing diagram.

Figure 5-5 describes vddshv[1-7,9-11] Supplies Falling Before vdds18v Supplies Delta.

vddshv1, vddshv2, vddshv3,
vddshv4, vddshv6, vddshv7,
vddshv9, vddshv10, vddshv11,
vddshv8 "2

vdds18v

SPRS85v_ELCH_06

Figure 5-5. vdds18v versus vddshv[1-7, 9-11] Discharge Relationship
(1) Vdelta MAX =2V
(2) If vddshv8 is powered by the same supply source as the other vddshv[1-7,9-11] rails.

If vdds18v and vdds_ddr* are disabled at the same time due to a loss of input power event or if vdds_ddr*
discharges more slowly than vdds18v, analysis has shown no reliability impacts when the elapsed time
period beginning with vdds18v dropping below 1.0 V and ending with vdds_ddr* dropping below 0.6 V is
less than 10 ms (Figure 5-6).

vdds18v

vdds_ddr1
V1

V2

T

< »

SPRS916_ELCH_04

Figure 5-6. vdds18v and vdds_ddr* Discharge Relationship®
(1) V1>1.0V;V2<0.6V; T1 <10 ms.
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vdds18v
vdda_*

SPRS916_ELCH_05

Figure 5-7. vdds18v and vdda_* Discharge Relationship®
(1) vdda_* can be = vdds18v, until vdds18v drops below 1.62 V.
(2) vdds18v must be = vdda_*, until vdds18v reaches 0.6 V.
(3) V1=1.62V;V2<0.6V.

Figure 5-5 through Figure 5-8 and associated notes described the device abrupt power down sequence.

A "loss of input power event” occurs when the system’s input power is unexpectedly removed. Normally,
the recommended power-down sequence should be followed and can be accomplished within 1.5-2 ms of
elapsed time. This is the typical range of elapsed time available following a loss of power event, see
Section 8.3.7 for design recommendations. If sufficient elapse time is not provided, then an “abrupt” power
down sequence can be supported without impacting POH reliability if all of the following conditions are
met (Figure 5-8).

Tdelta1

Note 4 |

porz, rtc_porz |
T

|

vddshv[1-7, 9-11]®
vddshv5, vddshvg”
vdda33v_usb[1-2]®

vdd_dsp, vdd_gpu, vdd_iva,
vdd_mpu, vdd, vdd_rtc

vdds_ddr1, ddr1_vref0

vdda_per, vdda_ddr, vdda_debug,
vdda_core_gmac, vdda_gpu, vdda_video,
vdda_osc, vdda_mpu_abe, vdda_usb[1-3],
vdda_hdmi, vdda_csi, vdda_pcie, vdda_rtc

vddshv[1-7, 9-11]®
vdds18yv, vdds_mlbp, vdds18v_ddr1

| | |
| | | | |
| | | | |
| f f f f f
' ' ' ' I I I

Figure 5-8. Abrupt Power-Down Sequencing®

|
|
Note 12 I x | V10|
I
|

SPRS916_ELCH_06

(1) Time stamps:

- V1=27V;V2=33V;V3=20V;V4=V5=V6=06V;V7=V8=162V;V9=13V;V10=1.0V;V11=0.0V, Tyetar > 100 ps;
Tgeltaz < 10 ms.
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(2) Terminology:

—  Vopr min = Minimum Operational Voltage level that ensures device functionality and specified performance in Section 5.4,
Recommended Operating Conditions table.

—  Vorr = OFF Voltage level is defined to be less than 0.6 V, where any current draw has no impact to POH.

— Ramp Down = transition time from Vopr min 10 Vorr @and is slew rate independent.

(3) General timing diagram items:

— Grey shaded areas show valid transition times for supplies between Vopr min @nd Vorr.
— Dashed vertical lines show approximate elapse times based upon Tl recommended PMIC power-down sequencer circuit
performance.

(4) porz and rtc_porz must be asserted low for 100 us min to ensure SoC is set to a safe functional state before any voltage begins to ramp
down.

—  Only if using RTC-mode with an independent RTC input power source, then rtc_porz can remain high and RTC-domains (vdd_rtc,
vdda_rtc, and vddshv5) can remain energized while all other domains sourced from the system input power are powered down.

(5) vddshv[1-7, 9-11] domains supplied by 3.3 V:

— must remain greater than 2.7 V to enable Dual Voltage GPIO selector circuit operation for 100 ps min, after porz is asserted low.
— must not exceed vdds18v voltage level by more than 2 V during ramp down, until vdds18v drops below Vg (0.6 V).

(6) vddshv[1-7, 9-11] domains supplied by 1.8 V must ramp down concurrently with vdds18v and be sourced from common vdds18v supply.
(7) vddshv8 supporting SD Card:

— must be in first group of supplies to ramp down after porz has been asserted low for 100 ps min.

— must be sourced from independent power resource that can provide dual voltage (3.3 V / 1.8 V) operation as required to be
compliant to SDIO specification.

— if SDIO operation is not needed, must be grouped with other vddshv[1-7, 9-11] domains.

(8) vdda33v_usb[1-2] domains must be in first group of supplies to ramp down after porz has been asserted low for 100 ys min.

(9) vdd_dsp, vdd_gpu, vdd_iva, vdd_mpu, vdd, vdd_rtc, vdds_ddrl, vdda_* domains can all start to ramp down in any order after 100 ps
low assertion of porz.

(10) vdds_ddrl domains:

— can remain at Vopr min OF @ level greater than vdds18v during ramp down.
— elapsed time from vdds18v dropping below 1.0 V to vdds_ddr[1-3] dropping below 0.6 V must not exceed 10 ms.

(11) vdda_* domains:

— can start to ramp down before or concurrently with vdds18v.
— must not exceed vdds18v voltage level after vdds18v drops below 1.62 V until vdds18v drops below Vogeg (0.6 V).

(12) vdds18v domain should maintain a minimum level of 1.62 V (Vyom — 10%) until vdd_dsp and vdd start to ramp down.
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6 Clock Specifications

NOTE
For more information, see Power, Reset, and Clock Management chapter in the device TRM.

NOTE
Audio Back End (ABE) module is not supported for this family of devices, but “ABE” name is
still present in some clock or DPLL names.

The device operation requires the following clocks:

» The 32 kHz frequency is used for low frequency operation. It supplies the wake-up domain for
operation in lowest power mode. This is an optional clock and will be supplied by on chip divider + mux
(FUNC_32K_CLK) incase it is not available on external pin.

» The system clocks, SYS_CLK1 (Mandatory) and SYS_CLK2 (Optional) are the main clock sources of
the device. They supply the reference clock to the DPLLs as well as functional clock to several
modules.

The Device also embeds an internal free-running 32-kHz oscillator that is always active as long as the the
wake-up (WKUP) domain is supplied.

Figure 6-1 shows the external input clock sources and the output clocks to peripherals.

168

Clock Specifications Copyright © 2016-2019, Texas Instruments Incorporated
Submit Documentation Feedback
Product Folder Links: TDA2EG


http://www.ti.com/product/tda2eg?qgpn=tda2eg
http://www.ti.com
http://www.ti.com/feedbackform/techdocfeedback?litnum=SPRS958H&partnum=TDA2EG
http://www.ti.com/product/tda2eg?qgpn=tda2eg

13 TEXAS
INSTRUMENTS TDA2EG

www.ti.com SPRS958H —-MARCH 2016—-REVISED NOVEMBER 2019

DEVICE
rtc_osc_xi_clkin32 [ |4———— From quartz (32 kHz) or from CMOS square clock source (32 kHz).

rtc_osc_xo To quartz (from oscillator output).
rstoutn Warm reset output.
resetn | |€¢—— Device reset input.

porz | [4—  Power ON Reset.

. 0 From quartz (19.2, 20 or 27 MHz)
X1_0sc or from CMOS square clock source (19.2, 20 or 27MHz).

x0_osc0 To quartz (from oscillator output).

xi_osc1 [ e From quartz (range from 19.2 to 32 MHz)
or from CMOS square clock source(range from 12 to 38.4 MHz).

xo_osc1 [ ———» To quartz (from oscillator output).

N

clkout! [ F——»

Output clkout[3:1] clocks come from:

clkout2 [ > S Either the input system clock and alternate clock (xi_oscO or xi_osc1)
» Or a CORE clock (from CORE output)

* Or a 192-MHz clock (from PER DPLL output).

ckout3 [}——»
xref_clk0 [ [¢——

xref_clk1 [ [¢&——
S External Reference Clock [3:0].

For Audio and other Peripherals

xref_clk2

xref clk3 [ J¢———

7

sysboot[15:0] [ |[4——  Boot Mode Configuration

Figure 6-1. Clock Interface
6.1 Input Clock Specifications

6.1.1 Input Clock Requirements

e The source of the internal system clock (SYS_CLK1) could be either:
— A CMOS clock that enters on the xi_oscO ball (with xo_oscO left unconnected on the CMOS clock
case).
— A crystal oscillator clock managed by xi_oscO and xo_oscO.
» The source of the internal system clock (SYS_CLK2) could be either:
— A CMOS clock that enters on the xi_oscl ball (with xo_oscl left unconnected on the CMOS clock
case).
— A crystal oscillator clock managed by xi_oscl and xo_osc1.
» The source of the internal system clock (FUNC_32K_CLK) could be either:
— A CMOS clock that enters on the rtc_osc_xi_clkin32 ball and supports external LVCMOS clock
generators
— A crystal oscillator clock managed by rtc_osc_xi_clkin32 and rtc_osc_xo.
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6.1.2 System Oscillator OSCO Input Clock

SYS_CLK1 is received directly from oscillator OSCO. For more information about SYS_CLK1, see Power,
Reset, and Clock Management chapter in the device TRM.

6.1.2.1 OSCO External Crystal

An external crystal is connected to the device pins. Figure 6-2 describes the crystal implementation.

Device

xi_osc0 x0_osc0 vssa_osc0

Rd
Crystal (Optional)

il
cﬂ/l\ cfZT

SPRS906_CLK_03

Figure 6-2. OSCO Crystal Implementation

NOTE
The load capacitors, C;; and Cy, in Figure 6-2, should be chosen such that the below
equation is satisfied. C, in the equation is the load specified by the crystal manufacturer. All
discrete components used to implement the oscillator circuit should be placed as close as
possible to the associated oscillator xi_osc0, xo_osc0, and vssa_oscO pins.

Cf1 Cf2
(Ci+Cy)

Figure 6-3. Load Capacitance Equation

ClL=

The crystal must be in the fundamental mode of operation and parallel resonant. Table 6-1 summarizes
the required electrical constraints.

Table 6-1. OSCO Crystal Electrical Characteristics

NAME DESCRIPTION MIN TYP MAX | UNIT
fo Parallel resonance crystal frequency 19.2, 20, 27 MHz
Cn Ct, load capacitance for crystal parallel resonance with Cs; = Cy, 12 24 pF
Cro Cs, load capacitance for crystal parallel resonance with Cs; = Cy, 12 24 pF
ESR(G1.Cr) | crystal ESR 100, @
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Table 6-1. OSCO Crystal Electrical Characteristics (continued)

NAME DESCRIPTION MIN TYP MAX | UNIT
ESR =30 Q
ESR = 40 O 19.2 MHz, 20 MHz, 27 MHz 7 pF
19.2 MHz, 20 MHz 7 pF
ESR =50 Q
27 MHz 5 pF
ESR = 60 O 19.2 MHz, 20 MHz 7 pF
Co Crystal shunt capacitance = 27 MHz Not Supported R
19.2 MHz, 20 MHz 5 pF
ESR =80 Q
27 MHz Not Supported -
19.2 MHz, 20 MHz 3 pF
ESR =100 Q
27 MHz Not Supported -
Lm Crystal motional inductance for f, = 20 MHz 10.16 mH
Cwm Crystal motional capacitance 3.42 fF
Ethernet and MLB not used +200
Ethernet RGMII and RMII +50
Q) v using derived clock -
tj(xiosc0) Frequency accuracy‘”, xi_osc0 - - ppm
Ethernet MII using derived +100
clock -
MLB using derived clock +50

(1) Crystal characteristics should account for tolerance+stability+aging.

When selecting a crystal, the system design must take into account the temperature and aging
characteristics of a crystal versus the user environment and expected lifetime of the system.

Table 6-2 details the switching characteristics of the oscillator and the requirements of the input clock.

Table 6-2. Oscillator Switching Characteristics—Crystal Mode

NAME DESCRIPTION MIN TYP MAX UNIT
fo Oscillation frequency 19.2, 20, 27 MHz MHz
tsx Start-up time 4 ms

6.1.2.2 OSCO Input Clock

A 1.8-V LVCMOS-Compatible Clock Input can be used instead of the internal oscillator to provide the
SYS_CLK1 clock input to the system. The external connections to support this are shown in Figure 6-4.
The xi_oscO pin is connected to the 1.8-V LVCMOS-Compatible clock source. The xi_oscO pin is left
unconnected. The vssa_oscO pin is connected to board ground (VSS).

Device
xi_osc0 xo_osc0 vssa_osc0
NC

JuL {>o =

SPRS906_CLK_04

Figure 6-4. 1.8-V LVCMOS-Compatible Clock Input
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Table 6-3 summarizes the OSCO input clock electrical characteristics.

Table 6-3. OSCO Input Clock Electrical Characteristics—Bypass Mode

NAME DESCRIPTION MIN TYP MAX UNIT

f Frequency 19.2, 20, 27 MHz
Cin Input capacitance 2.184 2.384 2.584 pF
IIn Input current (3.3V mode) 4 6 10 pA

Table 6-4 details the OSCO input clock timing requirements.

Table 6-4. OSCO Input Clock Timing Requirements

NAME DESCRIPTION MIN TYP MAX | UNIT
CKO 1/ Frequency, xi_osc0 19.2, 20, 27 MHz
tc(><ioscO)
*
CK1 twxioscoy | Pulse duration, xi_oscO low or high 045 ¢ 0155 ns
tc(xiosco) c(xiosc0)
tixioscoy | Period jitter™, xi_oscO to'pl * ns
c(xiosc0)
trxiosco) | Rise time, xi_osc0 5 ns
trxiosco) | Fall time, xi_oscO 5 ns
Ethernet and MLB not used +200
Ethernet RGMII and RMI|
. using derived clock 50
tixiosco) | Frequency accuracy®, xi_oscO : . ppm
Ethernet MIl using derived
+100
clock
MLB using derived clock +50

(1) Period jitter is meant here as follows:
— The maximum value is the difference between the longest measured clock period and the expected clock period

— The minimum value is the difference between the shortest measured clock period and the expected clock period
(2) Crystal characteristics should account for tolerance+stability+aging.

|L— CKO ,i |»— CK1 ——|»— CK1 ——|
xi_osc0 —\—/—\—/—\—/

SPRS906_CLK_05

Figure 6-5. xi_oscO Input Clock

6.1.3 Auxiliary Oscillator OSC1 Input Clock

SYS_CLK2 is received directly from oscillator OSC1. For more information about SYS_CLK2, see Power,
Reset, and Clock Management chapter in the device TRM.

6.1.3.1 OSC1 External Crystal

An external crystal is connected to the device pins. Figure 6-6 describes the crystal implementation.
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xi_osc1

Device

xo_osc1

vssa_osc1

Crystal

Rd
(Optional)

Cr ”l\

Iii

Cp T

SPRS906_CLK_06

Figure 6-6. Crystal Implementation

NOTE

The load capacitors, C;; and Cy, in Figure 6-6, should be chosen such that the below
equation is satisfied. C, in the equation is the load specified by the crystal manufacturer. All
discrete components used to implement the oscillator circuit should be placed as close as
possible to the associated oscillator xi_osc1, xo_oscl, and vssa_oscl pins.

Cl=

Cf1 Cf2
(Ci+Cy)

Figure 6-7. Load Capacitance Equation

The crystal must be in the fundamental mode of operation and parallel resonant. Table 6-5 summarizes
the required electrical constraints.

Table 6-5. OSC1 Crystal Electrical Characteristics

NAME DESCRIPTION MIN TYP MAX | UNIT
fo Parallel resonance crystal frequency Range from 19.2 to 32 MHz
Cq Cy, load capacitance for crystal parallel resonance with Cy; = Cyp 12 24 pF
Cio Cy, load capacitance for crystal parallel resonance with Cy; = Cyp 12 24 pF
ESR(Cy;,Cp) | Crystal ESR 100 Q
ESR=30Q |19.2 MHz <f, <32 MHz 7 pF
ESR=40Q |19.2 MHz <f, <32 MHz 5 pF
19.2 MHz < f, < 25 MHz 7 pF
ESR=50Q |25 MHz <f, <27 MHz 5 pF
27 MHz < f, < 32 MHz Not Supported -
19.2 MHz < f, < 23 MHz 7 pF
Co Crystal shunt capacitance ESR=60Q |23 MHz <f, <25 MHz pF
25 MHz < f, < 32 MHz Not Supported -
19.2 MHz < f, < 23 MHz pF
ESR=80Q |23 MHz = f, <25 MHz pF
25 MHz < f, < 32 MHz Not Supported -
19.2 MHz < f, < 20 MHz 3 pF
ESR =100 Q
20 MHz < f, < 32 MHz Not Supported -
Lm Crystal motional inductance for f, = 20 MHz 10.16 mH
Cwm Crystal motional capacitance 3.42 fF
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Table 6-5. OSC1 Crystal Electrical Characteristics (continued)

NAME DESCRIPTION MIN TYP MAX| UNIT
Ethernet and MLB not used +200
Ethernet RGMII and RMII +50
using derived clock -

txiosc1) Frequency accuracy®, xi_oscl 9 - - ppm
Ethernet MIl using derived +100
clock -
MLB using derived clock +50

(1) Crystal characteristics should account for tolerance+stability+aging.

When selecting a crystal, the system design must take into account the temperature and aging
characteristics of a crystal versus the user environment and expected lifetime of the system.

Table 6-6 details the switching characteristics of the oscillator and the requirements of the input clock.

Table 6-6. Oscillator Switching Characteristics—Crystal Mode

NAME DESCRIPTION MIN TYP MAX UNIT
) Oscillation frequency Range from 19.2 to 32 MHz
tsx Start-up time 4 ms

6.1.3.2 OSCL1 Input Clock

A 1.8-V LVCMOS-Compatible Clock Input can be used instead of the internal oscillator to provide the
SYS_CLK2 clock input to the system. The external connections to support this are shown in, Figure 6-8.
The xi_oscl pin is connected to the 1.8-V LVCMOS-Compatible clock sources. The xo_oscl pin is left
unconnected. The vssa_oscl pin is connected to board ground (vss).

Device
xi_osc1 xo_osc1 vssa_osc1
NC

JuL {>o ==

SPRS906_CLK_07

Figure 6-8. 1.8-V LVCMOS-Compatible Clock Input
Table 6-7 summarizes the OSC1 input clock electrical characteristics.

Table 6-7. OSC1 Input Clock Electrical Characteristics—Bypass Mode

NAME DESCRIPTION MIN TYP MAX UNIT
f Frequency Range from 12 to 38.4 MHz
Cin Input capacitance 2.819 3.019 3.219 pF
IIn Input current (3.3V mode) 4 6 10 pA
tex Start-up time® See®? ms
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(1) To switch from bypass mode to crystal or from crystal mode to bypass mode, there is a waiting time about 100 ps; however, if the chip
comes from bypass mode to crystal mode the crystal will start-up after time mentioned in Table 6-6, tsx parameter.

(2) Before the processor boots up and the oscillator is set to bypass mode, there is a waiting time when the internal oscillator is in
application mode and receives a wave. The switching time in this case is about 100 ps.

Table 6-8 details the OSC1 input clock timing requirements.

Table 6-8. OSC1 Input Clock Timing Requirements

NAME DESCRIPTION MIN TYP MAX | UNIT
CKO ¢ 1/ Frequency, xi_oscl Range from 12 to 38.4 MHz
c(xioscl)
* *
CK1 twxiosc1) | Pulse duration, xi_oscl low or high 045 0.55 ns
t(:(xioscl) tt:(xioscl)
0.01 x
tixioscry | Period jitter®, xi_oscl fc(xios%g ns
trxiosc1) | Rise time, xi_oscl 5 ns
triosc1y | Fall time, xi_oscl 5 ns
Ethernet and MLB not used +200
Ethernet RGMII and RMI| +50
o using derived clock -
tixiosc1) | Frequency accuracy®, xi_oscl - - ppm
Ethernet MIl using derived
+100
clock
MLB using derived clock +50

(1) Period jitter is meant here as follows:

— The maximum value is the difference between the longest measured clock period and the expected clock period
— The minimum value is the difference between the shortest measured clock period and the expected clock period

(2) Crystal characteristics should account for tolerance+stability+aging.

(3) The Period jitter requirement for oscl can be relaxed to 0.02*tc(xioscl) under the following constraints:
a.The oscl/SYS_CLK?2 clock bypasses all device PLLs
b.The 0sc1/SYS_CLK2 clock is only used to source the DSS pixel clock outputs

b CKO . — CKt —p— CK1 —
xi_osc1 —\—/—\—/—\—/

SPRS906_CLK_08

Figure 6-9. xi_oscl Input Clock

6.1.4 RTC Oscillator Input Clock

FUNC_32K_CLK is received directly from RTC oscillator. For more information about FUNC_32K_CLK,
see Power, Reset, and Clock Management chapter in the device TRM.

6.1.4.1 RTC Oscillator External Crystal

An external crystal is connected to the device pins. Figure 6-10 describes the crystal implementation.
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Device

rtc_osc_xi_clkin32 rtc_osc_xo

Rd
leyslta' (Optional)
| I:I [
Cr /‘I\ Cr :|i

Figure 6-10. Crystal Implementation

SPRS906_CLK_01

NOTE
The load capacitors, C;; and Cy, in Figure 6-10, should be chosen such that the below
equation is satisfied. C, in the equation is the load specified by the crystal manufacturer. All
discrete components used to implement the oscillator circuit should be placed as close as
possible to the associated oscillator rtc_osc_xi_clkin32 and rtc_osc_xo pins.

Cf1 Cf2
(C.+C,)

Figure 6-11. Load Capacitance Equation

Cl=

The crystal must be in the fundamental mode of operation and parallel resonant. Table 6-9 summarizes
the required electrical constraints.

Table 6-9. RTC Crystal Electrical Characteristics

NAME DESCRIPTION MIN TYP MAX UNIT
fo Parallel resonance crystal frequency 32.768 kHz
Ci Ct, load capacitance for crystal parallel resonance with C¢; = Cyp 12 24 pF
Crp Ct, load capacitance for crystal parallel resonance with C¢; = Cyp 12 24 pF
ESR(Cf;,Cyp) Crystal ESR 80 kQ
Co Crystal shunt capacitance 5 pF
Lm Crystal motional inductance for f, = 32,768 kHz 10.7 mH
Cwm Crystal motional capacitance 2.2 fF
tittc_osc_xi_clkin32) | Frequency accuracy, rtc_osc_xi_clkin32 +200 ppm

When selecting a crystal, the system design must take into account the temperature and aging
characteristics of a crystal versus the user environment and expected lifetime of the system.

Table 6-10 details the switching characteristics of the oscillator and the requirements of the input clock.

Table 6-10. Oscillator Switching Characteristics—Crystal Mode

NAME DESCRIPTION MIN TYP MAX UNIT
fo Oscillation frequency 32.768 kHz
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Table 6-10. Oscillator Switching Characteristics—Crystal Mode (continued)

NAME DESCRIPTION MIN TYP MAX UNIT
tsx Start-up time 4 ms

6.1.4.2 RTC Oscillator Input Clock

A 1.8-V LVCMOS-Compatible Clock Input can be used instead of the internal oscillator to provide the
FUNC_32K_CLK clock input to the system. The external connections to support this are shown in
Figure 6-12. The rtc_osc_xi_clkin32 pin is connected to the 1.8-V LVCMOS-Compatible clock sources.
The rtc_osc_xo pin is left unconnected.

Device

rtc_osc_xi_clkin32 rtc_osc_xo

< <

i

NC

JuL {>o

SPRS906_CLK_10

Figure 6-12. LVCMOS-Compatible Clock Input
Table 6-11 summarizes the RTC Oscillator input clock electrical characteristics.

Table 6-11. RTC Oscillator Input Clock Electrical Characteristics—Bypass Mode

NAME DESCRIPTION MIN TYP MAX | UNIT
CKO Wte(ne_osc xi ckingz) | Frequency, rtc_osc_xi_clkin32 32.768 kHz
CK1 ¢ o Pulse duration, rtc_osc_xi_clkin32 low or 0.45* 0.55 * ns
wirtc_osc_xi_clkin32) hlgh t(:(nc_osc_xi_clkin32) t(:(rtc_osc_xi_clkin32)
Cin Input capacitance 2.178 2.378 2.578 pF
N Input current (3.3V mode) 4 6 10 pA
tex Start-up time See @ ms

(1) Before the processor boots up and the oscillator is set to bypass mode, there is a waiting time when the internal oscillator is
inapplication mode and receives a wave. The switching time in this case is about 100 ps.

SPRS906_CLK_11

Figure 6-13. rtc_osc_xi_clkin32 Input Clock

6.1.4.3 RC On-die Oscillator Clock

NOTE
The OSC_32K_CLK clock, provided by the On-die 32K RC oscillator, inside of the SoC, is
not accurate 32kHz clock.

The frequency may significantly vary with temperature and silicon characteristics.
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For more information about OSC_32K_CLK, see Power, Reset, and Clock Management chapter in the
device TRM.

6.2 DPLLs, DLLs Specifications
NOTE
For more information, see Power, Reset, and Clock Management and Display Subsystem
chapters in the device TRM.
To generate high-frequency clocks, the device supports multiple on-chip DPLLs controlled directly by the
PRCM module. They are of two types: type A and type B DPLLSs.
e They have their own independent power domain (each one embeds its own switch and can be
controlled as an independent functional power domain)
e They are fed with ALWAYS ON system clock, with independent control per DPLL.
The different DPLLs managed by the PRCM are listed below:
« DPLL_MPU: It supplies the MPU subsystem clocking internally.
« DPLL_IVA: It feeds the IVA subsystem clocking.
« DPLL_CORE: It supplies all interface clocks and also few module functional clocks.
« DPLL_PER: It supplies several clock sources: a 192-MHz clock for the display functional clock, a
96-MHz functional clock to subsystems and peripherals.
» DPLL_ABE: It provides clocks to various modules within the device.
« DPLL_USB: It provides 960M clock for USB modules (USB1/2/3/4).
« DPLL_GMAC: It supplies several clocks for the Gigabit Ethernet Switch (GMAC_SW).
« DPLL_DSP: It feeds the DSP Subsystem clocking.
e« DPLL_GPU: It supplies clock for the GPU Subsystem.
 DPLL_DDR: It generates clocks for the two External Memory Interface (EMIF) controllers and their
associated EMIF PHYs.
* DPLL_PCIE_REF: It provides reference clock for the APLL_PCIE in PCIE Subsystem.
e APLL _PCIE: It feeds clocks for the device Peripheral Component Interconnect Express (PCle)
controllers.
NOTE
The following DPLLs are controlled by the clock manager located in the always-on Core
power domain (CM_CORE_AON):
e« DPLL_MPU, DPLL_IVA, DPLL CORE, DPLL ABE, DPLL_DDR, DPLL_GMAC,
DPLL_PCIE_REF, DPLL_PER, DPLL_USB, DPLL_DSP, DPLL_GPU, APLL_PCIE_REF.
For more information on CM_CORE_AON and CM_CORE or PRCM DPLLs, see Power, Reset, and Clock
Management chapter in the device TRM.
The following DPLLs are not managed by the PRCM:
 DPLL_VIDEOZ1; (It is controlled from DSS)
» DPLL_HDMI; (It is controlled from DSS)
* DPLL_SATA; (It is controlled from SATA)
» DPLL_DEBUG,; (It is controlled from DEBUGSS)
» DPLL_USB _OTG_SS; (It is controlled from OCP2SCP1)
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NOTE

For more information for not controlled from PRCM DPLL'’s see the related chapters in TRM.

6.2.1 DPLL Characteristics

The DPLL has three relevant input clocks. One of them is the reference clock (CLKINP) used to generated
the synthesized clock but can also be used as the bypass clock whenever the DPLL enters a bypass
mode. It is therefore mandatory. The second one is a fast bypass clock (CLKINPULOW) used when
selected as the bypass clock and is optional. The third clock (CLKINPHIF) is explained in the next

paragraph.

The DPLL has three output clocks (namely CLKOUT, CLKOUTX2, and CLKOUTHIF). CLKOUT and
CLKOUTX2 run at the bypass frequency whenever the DPLL enters a bypass mode. Both of them are
generated from the lock frequency divided by a post-divider (namely M2 post-divider). The third clock,
CLKOUTHIF, has no automatic bypass capability. It is an output of a post-divider (M3 post-divider) with
the input clock selectable between the internal lock clock (Fdpll) and CLKINPHIF input of the PLL through

an asynchronous multplexing.

For more information, see Power, Reset, and Clock Management chapter in the device TRM.

Table 6-12 summarizes DPLL type described in Section 6.2, DPLLs, DLLs Specifications introduction.

Table 6-12. DPLL Control Type

DPLL NAME TYPE CONTROLLED BY PRCM
DPLL_ABE Table 6-13 (Type A) Yes®
DPLL_CORE Table 6-13 (Type A) Yes®
DPLL_DEBUGSS Table 6-13 (Type A) No
DPLL_DSP Table 6-13 (Type A) Yes®
DPLL_GMAC Table 6-13 (Type A) Yes®
DPLL_HDMI Table 6-14 (Type B) No
DPLL_IVA Table 6-13 (Type A) Yes®
DPLL_MPU Table 6-13 (Type A) Yes®
DPLL_PER Table 6-13 (Type A) Yes®
APLL_PCIE Table 6-13 (Type A) Yes®
DPLL_PCIE_REF Table 6-14 (Type B) Yes®
DPLL_SATA Table 6-14 (Type B) No
DPLL_USB Table 6-14 (Type B) Yes®
DPLL_USB_OTG_SS Table 6-14 (Type B) No
DPLL_VIDEO1 Table 6-13 (Type A) No
DPLL_DDR Table 6-13 (Type A) Yes®
DPLL_GPU Table 6-13 (Type A) Yes®

(1) DPLL is in the always-on domain.

Table 6-13 and Table 6-14 summarize the DPLL characteristics and assume testing over recommended

operating conditions.

Table 6-13. DPLL Type A Characteristics

NAME DESCRIPTION MIN TYP MAX | UNIT COMMENTS
finput CLKINP input frequency 0.032 52 MHz Finp
finternal Internal reference frequency 0.15 52 MHz REFCLK
feLKINPHIE CLKINPHIF input frequency 10 1400 MHz FINPHIE
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Table 6-13. DPLL Type A Characteristics (continued)

NAME DESCRIPTION MIN TYP MAX UNIT COMMENTS
Bypass mode: fc kouTt =
fCLKINPULOW CLKINPULOW input frequency 0.001 600 MHz fCLKINPULOW / (Ml + 1) if
ulowclken = 1@
feLkouT CLKOUT output frequency 20w 1800®@ | MHz E’I\r/'] I/o(c’\ll<; dl():]o: d'i:tIiNoFr;)x (17 M2]
2x[M/(N+1)]xFnpx[1/
feLkouTx2 CLKOUTXx2 output frequency 40® 2200@ MHz M2] (in locked condition)
20® 1400 MHz FlNPHlF/ M3 if CIkInphIfseI =1
feLkouTHIF CLKOUTHIF output frequency . . 2x[M/(N+1)]xFnp x[1/
409 220091 MHZ | 13t clkinphifsel = 0
DCOCLKLDO output 2x[M/(N+1)]xFpnp (in
feLkocoLpo frequency 40 2800 MHz 1) oped condition)
tiock Frequency lock time GRJ'Eﬁg?_; us
Plock Phase lock time 6R+E|5:(()30LE us
IRechg)k(time—lFrkequencf:y 6+ 70 x DPLL in LP relock time:
trelock-L ocl LP relock time from us _ ’
bypass) REFCLK lowcurrstdby = 1
Relock time—Phase lock® 6 + 120 x s DPLL in LP relock time:
Prelock-L (LP relock time from bypass) REFCLK H lowcurrstdby = 1
Relock time—Frequency . N
- 3.55 + 70 x DPLL in fast relock time:
trelock-F lock® (fast relock time from Us -
bypass) REFCLK lowcurrstdby = 0
Relock time—Phase lock® 3.55 + 120 x s DPLL in fast relock time:
Prelock-F (fast relock time from bypass) REFCLK H lowcurrstdby = 0

(1) The minimum frequencies on CLKOUT and CLKOUTX2 are assuming M2 = 1.

For M2 > 1, the minimum frequency on these clocks will further scale down by factor of M2.
(2) The maximum frequencies on CLKOUT and CLKOUTX2 are assuming M2 = 1.

(3) The minimum frequency on CLKOUTHIF is assuming M3 = 1. For M3 > 1, the minimum frequency on this clock will further scale down
by factor of M3.

(4) The maximum frequency on CLKOUTHIF is assuming M3 = 1.

(5) Relock time assumes typical operating conditions, 10°C maximum temperature drift.

(6) Bypass mode: fc kout = Finp if ulowclken = 0. For more information, see the device TRM.

Table 6-14. DPLL Type B Characteristics

NAME DESCRIPTION MIN TYP MAX UNIT COMMENTS
finput CLKINP input clock frequency 0.62 60 MHz Fine
REFCLK internal reference
finternal clock frequency 0.62 25 MHz [1/(N+1)] xFnp
. Bypass mode: fc kout =
CLKINPULOW bypass input
feLkinputow | Glock frequency 0.001 600 MHz E:I(I_)I\(/\I/Nclplgé_r?vl /1((4')\“ +1) If
CLKOUTLDO output clock M/ (N +1)] x Fiye X [1/ M2]
feLkipboour frequency 2009 25002 MHz (in locked condition)
CLKOUT output clock s s [M/(N+1)] x Fnp x [1/M2]
fekout frequency 2009 145000 MHz (in locked condition)
; Internal oscillator (DCO) output 7509 15009  MHz | M/ (N + 1)] x Fynp (in locked
CLKDCOLDO | clock frequency 12500 25000 | MHz | condition)
CLKOUTLDO period jitter
. The period jitter at the output
t3 CLKOUT period jitter -2.5% 2.5% clocks is + 2.5% peak to peak
CLKDCOLDO period jitter
tiock Frequency lock time REF?C’:SLOK; us
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Table 6-14. DPLL Type B Characteristics (continued)

NAME DESCRIPTION MIN TYP MAX UNIT COMMENTS
Plock Phase lock time REF%:OLOK; us
¢ Relock time—Frequency lock® 9+ 30 x s
relock-L (LP relock time from bypass) REFCLKs H
Relock time—Phase lock® (LP 9 + 125 x S
Prelock-L relock time from bypass) REFCLKs H

(1) The minimum frequency on CLKOUT is assuming M2 = 1.

For M2 > 1, the minimum frequency on this clock will further scale down by factor of M2.

(2) The maximum frequency on CLKOUT is assuming M2 = 1.

(3) Relock time assumes typical operating conditions, 10°C maximum temperature drift.

(4) Bypass mode: fc kout = Finp if ULOWCLKEN = 0. For more information, see the device TRM.

(5) For output clocks, there are two frequency ranges according to the SELFREQDCO setting. For more information, see the device TRM.

6.2.2 DLL Characteristics

Table 6-15 summarizes the DLL characteristics and assumes testing over recommended operating

conditions.
Table 6-15. DLL Characteristics
NAME DESCRIPTION MIN TYP MAX UNIT
finput Input clock frequency (EMIF_DLL_FCLK) 333 MHz
tiock Lock time 50k cycles
trelock Relock time (a change of the DLL frequency implies that DLL must relock) 50k cycles

6.2.3 DPLL and DLL Noise Isolation

NOTE

For more information on DPLL and DLL decoupling capacitor requirements, see Core Power

Domains section.
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7 Timing Requirements and Switching Characteristics

7.1 Timing Test Conditions
All timing requirements and switching characteristics are valid over the recommended operating conditions
unless otherwise specified.
7.2 Interface Clock Specifications
7.2.1 Interface Clock Terminology
The interface clock is used at the system level to sequence the data and/or to control transfers accordingly
with the interface protocol.
7.2.2 Interface Clock Frequency
The two interface clock characteristics are:
* The maximum clock frequency
* The maximum operating frequency
The interface clock frequency documented in this document is the maximum clock frequency, which
corresponds to the maximum frequency programmable on this output clock. This frequency defines the
maximum limit supported by the Device IC and does not take into account any system consideration
(PCB, peripherals).
The system designer will have to consider these system considerations and the Device IC timing
characteristics as well to define properly the maximum operating frequency that corresponds to the
maximum frequency supported to transfer the data on this interface.
7.3 Timing Parameters and Information
The timing parameter symbols used in the timing requirement and switching characteristic tables are
created in accordance with JEDEC Standard 100. To shorten the symbols, some of pin names and other
related terminologies have been abbreviated as follows:
Table 7-1. Timing Parameters
SUBSCRIPTS
SYMBOL PARAMETER
c Cycle time (period)
d Delay time
dis Disable time
en Enable time
h Hold time
su Setup time
START Start bit
t Transition time
\Y Valid time
w Pulse duration (width)
X Unknown, changing, or don't care level
F Fall time
H High
L Low
R Rise time
\Y Valid
\% Invalid
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Table 7-1. Timing Parameters (continued)

SUBSCRIPTS
SYMBOL PARAMETER
AE Active Edge
FE First Edge
LE Last Edge
z High impedance

7.3.1 Parameter Information

Tester Pin Electronics Data Sheet Timing Reference Point

42 Q 3.5 nH Output
Transmission Line Under
Test
20=50Q
(see Note) Device Pin
(see Note)

I 4.0 pF I 1.85 pF

NOTE: The data sheet provides timing at the device pin. For output timing analysis, the tester pin electronics and its transmission line effects must be
taken into account. Atransmission line with a delay of 2 ns can be used to produce the desired transmission line effect. The transmission line is
intended as a load only. It is not necessary to add or subtract the transmission line delay (2 ns) from the data sheet timings.

Input requirements in this data sheet are tested with an input slew rate of < 4 Volts per nanosecond (4 V/ns) at the device pin.
pm_tstcirc_prs403

Figure 7-1. Test Load Circuit for AC Timing Measurements
The load capacitance value stated is only for characterization and measurement of AC timing signals.

This load capacitance value does not indicate the maximum load the device is capable of driving.

7.3.1.1 1.8V and 3.3V Signal Transition Levels

All input and output timing parameters are referenced to V, for both "0" and "1" logic levels. V¢ = (VDD
1/10)/2.

pm_io_volt_prs403

Figure 7-2. Input and Output Voltage Reference Levels for AC Timing Measurements

All rise and fall transition timing parameters are referenced to V,, MAX and V,4 MIN for input clocks, Vg,
MAX and Vo MIN for output clocks.
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Vet = Vig MIN (or Vou MlN)

Vref = V||_ MAX (OI" V0|_ MAX)

pm_transvolt_prs403

Figure 7-3. Rise and Fall Transition Time Voltage Reference Levels

7.3.1.2 1.8V and 3.3V Signal Transition Rates

The default SLEWCONTROL settings in each pad configuration register must be used to ensure timings,
unless specific instructions otherwise are given in the individual timing sub-sections of the datasheet.

All timings are tested with an input edge rate of 4 volts per nanosecond (4 V/ns).

7.3.1.3 Timing Parameters and Board Routing Analysis

The timing parameter values specified in this data manual do not include delays by board routes. As a
good board design practice, such delays must always be taken into account. Timing values may be
adjusted by increasing/decreasing such delays. Tl recommends using the available I/O buffer information
specification (IBIS) models to analyze the timing characteristics correctly. To properly use IBIS models to
attain accurate timing analysis for a given system, see the Using IBIS Models for timing Analysis. If
needed, external logic hardware such as buffers may be used to compensate any timing differences.

7.4 Recommended Clock and Control Signal Transition Behavior
All clocks and control signals must transition between V4 and V,_ (or between V,_ and V,4) in a monotonic
manner. Monotonic transitions are more easily ensure with faster switching signals. Slower input
transitions are more susceptible to glitches due to noise and special care should be taken for slow input
clocks.

7.5 Virtual and Manual I/O Timing Modes
Some of the timings described in the following sections require the use of Virtual or Manual I/O Timing
Modes. Table 7-2 provides a summary of the Virtual and Manual I/O Timing Modes across all device
interfaces. The individual interface timing sections found later in this document provide the full description
of each applicable Virtual and Manual 1/0O Timing Mode. Refer to the "Pad Configuration" section of the
TRM for the procedure on implementing the Virtual and Manual Timing Modes in a system.

Table 7-2. Modes Summary

VIRTUAL OR MANUAL |0 MODE NAME | DATA MANUAL TIMING MODE

DPI VIDEO OUTPUT

No Virtual or Manual 10 Timing Mode Required DPI1/3 Video Output Default Timings - Rising-edge Clock Reference

DSS_VIRTUAL1 DPI1/3 Video Output Default Timings - Falling-edge Clock Reference

VOUT1_MANUAL1 DPI1 Video Output Alternate Timings

VOUT1_MANUAL4 DPI1 Video Output MANUAL4 Timings

VOUT1_MANUALS5 DPI1 Video Output MANUALS5 Timings

VOUT2_IOSET1_MANUAL1 DPI2 Video Output IOSET1 Alternate Timings

VOUT2_IOSET1_MANUAL2 DPI2 Video Output IOSET1 Default Timings - Rising-edge Clock Reference

VOUT2_IOSET1_MANUAL3 DPI2 Video Output IOSET1 Default Timings - Falling-edge Clock Reference

VOUT2_IOSET1_MANUAL4 DPI2 Video Output IOSET1 MANUAL4 Timings

VOUT2_IOSET1_MANUALS5 DPI2 Video Output IOSET1 MANUALS Timings

VOUT2_IOSET2_MANUAL1 DPI2 Video Output IOSET2 Alternate Timings

VOUT2_IOSET2_MANUAL2 DPI2 Video Output IOSET2 Default Timings - Rising-edge Clock Reference

VOUT2_IOSET2_MANUAL3 DPI2 Video Output IOSET2 Default Timings - Falling-edge Clock Reference

VOUT2_IOSET2_MANUAL4 DPI2 Video Output IOSET2 MANUAL4 Timings
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Table 7-2. Modes Summary (continued)

VIRTUAL OR MANUAL |0 MODE NAME

DATA MANUAL TIMING MODE

VOUT2_IOSET2_MANUALS5

DPI2 Video Output IOSET2 MANUALS5 Timings

VOUT3_MANUAL1

DPI3 Video Output Alternate Timings

VOUT3_MANUAL4

DPI3 Video Output MANUAL4 Timings

VOUT3_MANUAL5

DPI3 Video Output MANUALS Timings

GPMC

No Virtual or Manual 10 Timing Mode Required

GPMC Asynchronous Mode Timings and Synchronous Mode - Default Timings

GPMC_VIRTUAL1

GPMC Synchronous Mode - Alternate Timings

McASP

No Virtual or Manual 10 Timing Mode Required

McASP1 Asynchronous and Synchronous Transmit Timings

MCASP1_VIRTUALL1_SYNC_RX

See Table 7-50

MCASP1_VIRTUAL2_ASYNC_RX

See Table 7-50

No Virtual or Manual 10 Timing Mode Required

McASP2 Asynchronous and Synchronous Transmit Timings

MCASP2_VIRTUALL SYNC_RX_80M

See Table 7-51

MCASP2_VIRTUAL2_ASYNC_RX

See Table 7-51

MCASP2_VIRTUAL3_SYNC_RX

See Table 7-51

MCASP2_VIRTUAL4_ASYNC_RX_80M

See Table 7-51

No Virtual or Manual 10 Timing Mode Required

McASP3 Synchronous Transmit Timings

MCASP3_VIRTUAL2_SYNC_RX

See Table 7-52

No Virtual or Manual 10 Timing Mode Required

McASP4 Synchronous Transmit Timings

MCASP4_VIRTUALL1_SYNC_RX

See Table 7-53

No Virtual or Manual 10 Timing Mode Required

MCcASP5 Synchronous Transmit Timings

MCASP5_VIRTUALL_SYNC_RX

See Table 7-54

No Virtual or Manual 10 Timing Mode Required

McASP6 Synchronous Transmit Timings

MCASP6_VIRTUALL_SYNC_RX

See Table 7-55

No Virtual or Manual 10 Timing Mode Required

MCcASP7 Synchronous Transmit Timings

MCASP7_VIRTUAL2_SYNC_RX

See Table 7-56

No Virtual or Manual 10 Timing Mode Required

McASP8 Synchronous Transmit Timings

MCASP8_VIRTUALL1_SYNC_RX

See Table 7-57

eMMC/SD/SDIO

No Virtual or Manual 10 Timing Mode Required

MMC1 DS (Pad Loopback), HS (Internal Loopback and Pad Loopback), SDR12
(Internal Loopback and Pad Loopback), and SDR25 Timings (Internal Loopback and
Pad Loopback) Timings

MMC1_VIRTUAL1

MMC1 SDR50 (Pad Loopback) Timings

MMC1_VIRTUAL4

MMCL1 DS (Internal Loopback) Timings

MMC1_VIRTUALS

MMC1 SDR50 (Internal Loopback) Timings

MMC1_VIRTUALG6

MMC1 DDR50 (Internal Loopback) Timings

MMC1_MANUAL1

MMC1 DDR50 (Pad Loopback) Timings

MMC1_MANUAL2

MMC1 SDR104 Timings

No Virtual or Manual 10 Timing Mode Required

MMC?2 Standard (Pad Loopback), High Speed (Pad Loopback) Timings

MMC2_VIRTUAL2

MMC2 Standard (Internal Loopback), High Speed (Internal Loopback) Timings

MMC2_MANUAL1

MMC2 DDR (Pad Loopback) Timings

MMC2_MANUAL?2

MMC2 DDR (Internal Loopback Manual) Timings

MMC2_MANUAL3

MMC2 HS200 Timings

No Virtual or Manual 10 Timing Mode Required

MMC3 DS, SDR12, HS, SDR25 Timings

MMC3_MANUAL1

MMC3 SDR50 Timings

No Virtual or Manual 10 Timing Mode Required

MMC4 DS, SDR12, HS, SDR25 Timings

QSPI

No Virtual or Manual 10 Timing Mode Required

QSPI Mode 3 Timings
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Table 7-2. Modes Summary (continued)

VIRTUAL OR MANUAL |0 MODE NAME DATA MANUAL TIMING MODE

QSPI1_MANUAL1 QSPI Mode 0 Timings

GMAC

No Virtual or Manual 10 Timing Mode Required GMAC MII0/1 Timings

GMAC_RGMIIO_MANUAL1

GMAC RGMIIO with Transmit Clock Internal Delay Enabled

GMAC_RGMII1_MANUAL1

GMAC RGMII1 with Transmit Clock Internal Delay Enabled

GMAC_RMIIO_MANUAL1 GMAC RMIIO Timings

GMAC_RMII1_MANUAL1 GMAC RMII1 Timings

VIP

VIP_MANUAL1 VIN1A (IOSET7) and VIN2A (IOSET10) Rise-Edge Capture Mode Timings

VIP_MANUAL2 VIN1A (IOSET7) and VIN2A (IOSET10) Fall-Edge Capture Mode Timings

VIP_MANUAL3 VIN2A (IOSET4/5/6) Rise-Edge Capture Mode Timings

VIP_MANUAL4 VIN2B (IOSET7/8/9) Rise-Edge Capture Mode Timings

VIP_MANUALS VIN2A (IOSET4/5/6) Fall-Edge Capture Mode Timings

VIP_MANUALG VIN2B (IOSET7/8/9) Fall-Edge Capture Mode Timings

VIP_MANUAL7 VIN1A (IOSET2/3/4) and VIN1B (IOSET4/7) and VIN2B (IOSET1/10) Rise-Edge
Capture Mode Timings

VIP_MANUALS VIN1A (IOSET5/6) and VIN2A (IOSET7/8/9) Rise-Edge Capture Mode Timings

VIP_MANUAL9 VIN1B (IOSET6/7) Rise-Edge Capture Mode Timings

VIP_MANUAL10

VIN1B (IOSET5) and VIN2B (IOSET2/11) Rise-Edge Capture Mode Timings

VIP_MANUAL11

VIN1B (IOSET5) and VIN2B (IOSET2/11) Fall-Edge Capture Mode Timings

VIP_MANUAL12

VIN1A (IOSET2/3/4) and VIN1B (IOSET4/7) and VIN2B (IOSET1/10) Fall-Edge
Capture Mode Timings

VIP_MANUAL13

VIN1A (IOSET5/6) and VIN2A (IOSET7/8/9) Fall-Edge Capture Mode Timings

VIP_MANUAL14

VIN1B (IOSET6/7) Fall-Edge Capture Mode Timings

VIP_MANUAL15

VIN1A (IOSET8/9/10) Rise-Edge Capture Mode Timings

VIP_MANUAL16

VIN1A (IOSET8/9/10) Fall-Edge Capture Mode Timings

INTC, MLB

HDMI, EMIF, Timers, 12C, HDQ/1-Wire, UART, McSPI, USB, SATA, PCle, DCAN, GPIO, KBD, PWM, ATL, JTAG, TPIU, RTC, SDMA,

No Virtual or Manual 10 Timing Mode Required |AII Modes

7.6 Video Input Ports (VIP)
The Device includes 1 Video Input Ports (VIP).

Table 7-3, Figure 7-4 and Figure 7-5 present timings and switching characteristics of the VIPs.

CAUTION

and Table 7-5.

The 1/O timings provided in this section are valid only for VIN1 and VIN2 if
signals within a single IOSET are used. The IOSETs are defined in Table 7-4

Table 7-3. Timing Requirements for VIP ®®6)

NO. PARAMETER DESCRIPTION MIN MAX UNIT

V1 tecLi) Cycle time, vinx_clki @) ©) 6.06 @ ns

V2 | twcLkh) Pulse duration, vinx_clki high ® ©) 0.45*P @ ns

V3 | twelky Pulse duration, vinx_clki low ©) ® 0.45*P @ ns

V4 tsu(CTL/DATA-CLK) Input setup time, Control (vinx_dei, vinx_vsynci, vinx_fldi, 3110 ns
vinx_hsynci) and Data (vinx_dn) valid to vinx_clki transition ) () )
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Table 7-3. Timing Requirements for VIP ®®®) (continued)

NO. PARAMETER

DESCRIPTION

MIN

MAX UNIT

V6 th(CLK-CTL/DATA)

Input hold time, Control (vinx_dei, vinx_vsynci, vinx_fldi, vinx_hsynci)
and Data (vinx_dn) valid from vinx_clki transition &)™ ©)

-0.05 @

ns

(1) For maximum frequency of 165 MHz.

(2) P = vinx_clki period.
(3) xinvinx = 1a, 1b, 2a, 2b.

(4) nindn =0to 7 when x = 1b, 2b.
n =0 to 23 when x = 1a, 2a.

(5) iin clki, dei, vsynci, hsynci and fldi = 0 or 1.

V2>
I I

| e V1 >

| | | | |
vinx_clki

SPRS906_TIMING_VIP_01

vinx_clki /—\—/
(positive-edge clocking)
I
vinx_clki \—/—\I\
(negative-edge clocking) |

Figure 7-4. Video Input Ports clock signal

< \Z:

vinx_d[23:0]/sig

Figure 7-5. Video Input Ports timings

SPRS8xx_VIP_02
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In Table 7-4 and Table 7-5 are presented the specific groupings of signals (IOSET) for use with vinl and vin2.

Table 7-4. VIN1 IOSETs

SIGNALS IOSET2 IOSET3 IOSET4 @ IOSET5 @ IOSET6 M IOSET7 IOSET8 IOSET9 IOSET10
BALL | MUX | BALL | MUX | BALL | MUX | BALL \ MUX | BALL | MUX | BALL | MUX | BALL | MUX | BALL | MUX | BALL | MUX
inla

vinla_clk0 P1 2 B11 4 B11 3 P4 4 P4 4 B26 8 AC5 9 E17 7 E17 7
vinla_hsyncO N7 2 c11 4 c11 3 R3 4 P7 4 E21 8 ABS8 9 F12 7 F12 7
vinla_vsyncO R4 2 E11l 4 E11l 3 T2 4 N1 4 F20 8 AB5 9 G12 7 G12 7

vinla_fldo P9 2 D11 4 D11 3 P9 4 J7 4 F21 8 c17 9 cl4 7 cl4 7

vinla_de0 N9 2 B10 4 B10 3 P7 5 H6 4 c23 8 AB4 9 D14 7 D14 7

vinla_do M6 2 B7 4 B7 3 R6 4 R6 4 B14 8 AD6 9 D18 7 c17 7

vinla_d1l M2 2 B8 4 B8 3 T9 4 T9 4 Ji4 8 AC8 9 B19 7 B19 7

vinla_d2 L5 2 A7 4 A7 3 T6 4 T6 4 G13 8 AC3 9 F15 7 F15 7

vinla_d3 M1 2 A8 4 A8 3 T7 4 T7 4 Ji1 8 AC9 9 B18 7 B18 7

vinla_d4 L6 2 c9 4 c9 3 P6 4 P6 4 E12 8 AC6 9 Al6 7 Al6 7

vinla_d5 L4 2 A9 4 A9 3 R9 4 R9 4 F13 8 AC7 9 C15 7 C15 7

vinla_d6 L3 2 B9 4 B9 3 R5 4 R5 4 Cc12 8 AC4 9 A18 7 A18 7

vinla_d7 L2 2 A10 4 A10 3 P5 4 P5 4 D12 8 AD4 9 A19 7 A19 7

vinla_d8 L1 2 E8 4 E8 3 u2 4 u2 4 E15 8 AA4 9 F14 7 F14 7

vinla_d9 K2 2 D9 4 D9 3 U1l 4 U1l 4 A20 8 AB3 9 G14 7 G14 7

vinla_d10 Ji 2 D7 4 D7 3 P3 4 P3 4 B15 8 AB9 9 A13 7 A13 7

vinla_dil J2 2 D8 4 D8 3 R2 4 R2 4 Al5 8 AA3 9 E14 7 E14 7

vinla_d12 H1 2 A5 4 A5 3 K7 4 K7 4 D15 8 D17 9 Al12 7 A12 7

vinla_d13 J3 2 C6 4 C6 3 M7 4 M7 4 B16 8 G16 9 B13 7 B13 7

vinla_d14 H2 2 c8 4 c8 3 J5 4 J5 4 B17 8 A21 9 All 7 All 7

vinla_d15 H3 2 c7 4 c7 3 K6 4 K6 4 Al7 8 c18 9 B12 7 B12 7

vinla_d16 R6 2 F11 4 F11 3 c18 8

vinla_d17 T9 2 G10 4 G10 3 A21 8

vinla_d18 T6 2 F10 4 F10 3 G16 8

vinla_d19 T7 2 G11 4 G11 3 D17 8

vinla_d20 P6 2 E9 4 E9 3 AA3 8

vinla_d21 R9 2 F9 4 F9 3 AB9 8

vinla_d22 R5 2 F8 4 F8 3 AB3 8

vinla_d23 P5 2 E7 4 E7 3 AA4 8
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Table 7-4. VIN1 IOSETs (continued)

SIGNALS IOSET2 IOSET3 IOSET4 @ IOSET5 @ IOSET6 @ IOSET7 @ IOSET8 IOSET9 IOSET10

BALL | MUX | BALL | MUX | BALL | MUX | BALL | MUX BALL\ MUX BALL\ MUX | BALL | MUX | BALL | MUX | BALL | MUX
vinlb

vinlb_clkl P7 6 M4 V1 5 N9 6

vinlb_hsyncl H5 6 H5 u7 5 N7 6

vinlb_vsyncl H6 6 H6 6 V6 5 R4 6

vinlb_fld1 M4 6 w2 5 P4 6

vinlb_del N6 6 N6 6 V7 5 P9 6

vinlb_do K7 6 K7 6 U4 5 R6 6

vinlb_d1 M7 6 M7 6 V2 5 T9 6

vinlb_d2 J5 6 J5 6 Y1 5 T6 6

vinlb_d3 K6 6 K6 6 w9 5 T7 6

vinlb_d4 J7 6 J7 6 Vi 5 P6 6

vinlb_d5 J4 6 J4 6 us 5 R9 6

vinlb_d6 J6 6 J6 6 V5 5 R5 6

vinlb_d7 H4 6 H4 6 V4 5 P5 6

(1) The IOSET under this column is only applicable for pins with alternate functionality which allows either VIN1 or VIN2 signals to be mapped to the pins. These alternate functions are
controlled via CTRL_CORE_VIP_MUX_SELECT register. For more information on how to use these options, see Pad Configuration Registers section, Control Module chapter in the

device TRM.
Table 7-5. VIN2 IOSETs
SIGNALS IOSET1 IOSET2 IOSET4 IOSET5 IOSET6 IOSET7 IOSET8 (M I0SET9 @ IOSET10 W
BALL | MUX | BALL | MUX | BALL | MUX | BALL \ MUX | BALL | MUX | BALL | MUX | BALL | MUX | BALL | MUX | BALL | MUX
vin2a
vin2a_clko E1 0 E1 0 V1 4 B11 3 P4 4 P4 4 B26 8
vin2a_hsyncO Gl 0 Gl 0 u7 4 Cl1 3 R3 4 P7 4 E21 8
vin2a_vsyncO G6 0 G6 0 V6 4 E11 3 T2 4 N1 4 F20 8
vin2a_fldo H7 0 G2 1 w2 4 D11 3 P9 4 J7 4 F21 8
vin2a_de0 G2 0 V7 4 B10 3 P7 5 H6 4 c23 8
vin2a_d0 F2 0 F2 0 U4 4 B7 3 R6 4 R6 4 B14 8
vin2a_d1 F3 0 F3 0 V2 4 B8 3 T9 4 T9 4 Ji4 8
vin2a_d2 D1 0 D1 0 Y1 4 A7 3 T6 4 T6 4 G13 8
vin2a_d3 E2 0 E2 0 w9 4 A8 3 T7 4 T7 4 Ji1 8
vin2a_d4 D2 0 D2 0 V9 4 c9 3 P6 4 P6 4 E12 8
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Table 7-5. VIN2 IOSETs (continued)

SIGNALS IOSET1 IOSET2 IOSET4 IOSET5 IOSET6 IOSET7 @ IOSET8 (M I0SET9 @ IOSET10 W
BALL | MUX | BALL | MUX | BALL | MUX | BALL | MUX | BALL | MUX | BALL | MUX | BALL | MUX | BALL | MUX | BALL | MUX
vin2a_d5 F4 0 F4 0 us 4 A9 3 R9 4 R9 4 F13 8
vin2a_d6 c1l 0 c1l 0 V5 4 B9 3 R5 4 R5 4 c12 8
vin2a_d7 E4 0 E4 0 V4 4 A10 3 P5 4 P5 4 D12 8
vin2a_d8 F5 0 F5 0 V3 4 E8 3 u2 4 u2 4 E15 8
vin2a_d9 E6 0 E6 0 Y2 4 D9 3 Ul 4 Ul 4 A20 8
vin2a_d10 D3 0 D3 0 U6 4 D7 3 P3 4 P3 4 B15 8
vin2a_d11 F6 0 F6 0 u3 4 D8 3 R2 4 R2 4 Al5 8
vin2a_d12 D5 0 D5 0 A5 3 K7 4 K7 4 D15 8
vin2a_d13 c2 0 c2 0 c6 3 M7 4 M7 4 B16 8
vin2a_d14 c3 0 c3 0 c8 3 J5 4 J5 4 B17 8
vin2a_d15 ca 0 ca 0 c7 3 K6 4 K6 4 Al7 8
vin2a_d16 B2 0 B2 0 F11 3 ci18 8
vin2a_d17 D6 0 D6 0 G10 3 A21 8
vin2a_d18 c5 0 c5 0 F10 3 G16 8
vin2a_d19 A3 0 A3 0 G11 3 D17 8
vin2a_d20 B3 0 B3 0 E9 3 AA3 8
vin2a_d21 B4 0 B4 0 F9 3 AB9 8
vin2a_d22 B5 0 B5 0 F8 3 AB3 8
vin2a_d23 Al 0 Ad 0 E7 3 AA4 8
vin2b

vin2b_clk1 P7 6 M4 4 H7 2 H7 2 AB5

vin2b_hsync1 H5 6 H5 G1 G1 3 AC5 4

vin2b_vsyncl H6 6 H6 6 G6 3 G6 3 AB4 4
vin2b_fld1 M4 6 G2 2
vin2b_del N6 6 N6 6 G2 3 ABS8 4
vin2b_do K7 6 K7 6 Ad 2 Ad 2 AD6 4
vin2b_d1 M7 6 M7 6 B5 2 B5 2 AC8 4
vin2b_d2 J5 6 J5 6 B4 2 B4 2 AC3 4
vin2b_d3 K6 6 K6 6 B3 2 B3 2 AC9 4
vin2b_d4 J7 6 J7 6 A3 2 A3 2 AC6 4
vin2b_d5 J4 6 J4 6 c5 2 c5 2 AC7 4
vin2b_d6 J6 6 J6 6 D6 2 D6 2 AC4 4
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Table 7-5. VIN2 IOSETs (continued)

SIGNALS IOSET1 IOSET2 IOSET4 IOSET5 IOSET6 IOSET7 ® IOSET8 IOSET9 ® I0SET10 D
BALL | MUX | BALL | MUX | BALL | MUX | BALL | MUX | BALL | MUX | BALL | MUX | BALL | MUX | BALL | MUX | BALL | MUX
vin2b_d7 H4 6 H4 6 B2 2 B2 2 AD4 4

(1) The IOSET under this column is only applicable for pins with alternate functionality which allows either VIN1 or VIN2 signals to be mapped to the pins. These alternate functions are
controlled via CTRL_CORE_VIP_MUX_SELECT register. For more information on how to use these options, see Pad Configuration Registers section, Control Module chapter in the

device T

RM.

NOTE

To configure the desired Manual IO Timing Mode the user must follow the steps described in section "Manual 10 Timing Modes" in the

device TRM.

The associated registers to configure are listed in the CFG REGISTER column. For more information, see Control Module chapter in the

device TRM.

Manual IO Timings Modes must be used to ensure some 10 timings for VIP1. See Table 7-2 Modes Summary for a list of 10 timings requiring the
use of Manual IO Timings Modes. See Manual Functions Mapping for VIP1 1A IOSET7 and 2A IOSET10 for a definition of the Manual modes.

Table 7-6 lists the A_DELAY and G_DELAY values needed to calculate the correct values to be set in the CFG_x registers.

Table 7-6. Manual Functions Mapping for VIP1 1A IOSET7 and 2A IOSET10

BALL BALL NAME VIP_MANUAL1 VIP_MANUAL2 CFG REGISTER MUXMODE
A_DELAY (ps) G_DELAY (ps) A_DELAY (ps) G_DELAY (ps) 8 8w
E21 gpio6_14 1400 240 1767 0 CFG_GPIO6_14_IN vin2a_hsyncO vinla_hsyncO
F20 gpio6_15 1170 240 1522 0 CFG_GPIO6_15_IN vin2a_vsyncO vinla_vsyncO
F21 gpio6_16 1470 0 1600 0 CFG_GPIO6_16_IN vin2a_fldO vinla_fldO
B14 mcaspl_aclkr 2145 200 2509 0 CFG_MCASP1_ACLKR_IN vin2a_do0 vinla_doO
G13 mcaspl_axr2 2740 900 2680 1180 CFG_MCASP1_AXR2_IN vin2a_d2 vinla_d2
Ji1 mcaspl_axr3 2933 200 2700 600 CFG_MCASP1_AXR3_IN vin2a_d3 vinla_d3
E12 mcaspl_axr4 2901 240 2660 700 CFG_MCASP1_AXR4_IN vin2a_d4 vinla_d4
F13 mcaspl_axr5 2600 840 2640 920 CFG_MCASP1_AXR5_IN vin2a_d5 vinla_d5
C12 mcaspl_axré 2718 240 3081 0 CFG_MCASP1_AXR6_IN vin2a_d6 vinla_dé
D12 mcaspl_axr7 2983 240 2540 800 CFG_MCASP1_AXR7_IN vin2a_d7 vinla_d7
Ji4 mcaspl_fsr 2203 240 2566 CFG_MCASP1_FSR_IN vin2a_d1 vinla_d1
E15 mcasp2_aclkr 2143 240 2492 CFG_MCASP2_ACLKR_IN vin2a_d8 vinla_d8
B15 mcasp2_axr0 2543 240 2905 CFG_MCASP2_AXRO_IN vin2a_d10 vinla_d10
Al5 mcasp2_axrl 2664 240 2730 400 CFG_MCASP2_AXR1_IN vin2a_d11 vinla_d1l
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Table 7-6. Manual Functions Mapping for VIP1 1A IOSET7 and 2A IOSET10 (continued)

BALL BALL NAME VIP_MANUAL1 VIP_MANUAL?2 CFG REGISTER MUXMODE
A_DELAY (ps) | G_DELAY (ps) | A_DELAY (ps) | G_DELAY (ps) 8 8@
D15 mcasp2_axr4 2792 240 2750 400 CFG_MCASP2_AXR4_IN vin2a_d12 vinla_d12
B16 mcasp2_axrs 2621 300 2983 0 CFG_MCASP2_AXR5_IN vin2a_d13 vinla_d13
B17 mcasp2_axré 1903 100 2086 0 CFG_MCASP2_AXR6_IN vin2a_d14 vinla_d14
A17 mcasp2_axr7 2928 200 2670 700 CFG_MCASP2_AXR7_IN vin2a_d15 vinla_d15
A20 mcasp2_fsr 2291 200 2654 0 CFG_MCASP2_FSR_IN vin2a_d9 vinla_d9
c18 mcasp4_aclkx 1433 0 1540 0 CFG_MCASP4_ACLKX_IN vin2a_d16 vinla_d16
G16 mcasp4_axr0 2500 0 2560 0 CFG_MCASP4_AXRO_IN vin2a_d18 vinla_d18
D17 mcasp4_axrl 2379 100 2599 0 CFG_MCASP4_AXR1_IN vin2a_d19 vinla_d19
A21 mcasp4._fsx 1500 1400 1900 1040 CFG_MCASP4_FSX_IN vin2a_d17 vinla_d17
AA3 mcasp5_aclkx 3740 1850 3900 1700 CFG_MCASP5_ACLKX_IN vin2a_d20 vinla_d20
AB3 mcasp5_axr0 3800 2760 3800 2800 CFG_MCASP5_AXRO_IN vin2a_d22 vinla_d22
AA4 mcasp5_axrl 4099 2500 3900 2870 CFG_MCASP5_AXR1_IN vin2a_d23 vinla_d23
AB9 mcasp5_fsx 3740 2100 3860 2060 CFG_MCASP5_FSX_IN vin2a_d21 vinla_d21
B26 xref_clk2 0 0 0 0 CFG_XREF_CLK2_IN vin2a_clk0 vinla_clko
c23 xref_clk3 1440 0 1623 0 CFG_XREF_CLK3_IN vin2a_de0 vinla_de0

(1) Some signals listed are manual functions that present alternate multiplexing options. These manual functions are controlled via CTRL_CORE_ALT_SELECT_MUX or
CTRL_CORE_VIP_MUX_SELECT registers. For more information on how to use these options, see Pad Configuration Registers section, Control Module chapter in the device TRM.

Manual 10 Timings Modes must be used to ensure some IO timings for VIP1. See Table 7-2 Modes Summary for a list of IO timings requiring the
use of Manual IO Timings Modes. See Table 7-7 Manual Functions Mapping for VIN2A (IOSET4/5/6) for a definition of the Manual modes.

Table 7-7 lists the A_DELAY and G_DELAY values needed to calculate the correct values to be set in the CFG_x registers.

Table 7-7. Manual Functions Mapping for VIN2A (IOSET4/5/6)

BAL | BALL NAME VIP_MANUAL3 VIP_MANUALS5 CFG REGISTER MUXMODE
L A_DELAY G_DELAY A_DELAY G_DELAY 0 1 2 3 4
(ps) (ps) (ps) (ps)
U3 | RMII_MHZ_50 2616 1379 2798 1294 CFG_RMII_MHZ_50_CLK_I - - - - vin2a_d11
_CLK N
U4 mdio_d 2558 1105 2790 954 CFG_MDIO_D_IN - - - - vin2a_d0
V1 mdio_mclk 998 463 1029 431 CFG_MDIO_MCLK_IN - - - - vin2a_clk0
us rgmiio_rxc 2658 862 2896 651 CFG_RGMIIO_RXC_IN - - - - vin2a_d5
V5 rgmiiO_rxctl 2658 1628 2844 1518 CFG_RGMIIO_RXCTL_IN - - - - vin2a_d6
w2 rgmii0_rxd0 2638 1123 2856 888 CFG_RGMIIO_RXDO_IN - - - - vin2a_fldO
Y2 rgmii0_rxd1 2641 1737 2804 1702 CFG_RGMIIO_RXD1_IN - - - - vin2a_d9
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Table 7-7. Manual Functions Mapping for VIN2A (IOSET4/5/6) (continued)

BAL | BALL NAME VIP_MANUAL3 VIP_MANUAL5 CFG REGISTER MUXMODE
= A_DELAY | G_DELAY | A DELAY | G_DELAY 0 2 4
(ps) (ps) (ps) (ps)
V3 | rgmii0_rxd2 2641 1676 2801 1652 CFG_RGMII0_RXD2_IN - - vin2a_ds
V4 | rgmii0_rxd3 2644 1828 2807 1790 CFG_RGMII0_RXD3_IN - - vin2a_d7
w9 rgmiio_txc 2638 1454 2835 1396 CFG_RGMIIO_TXC_IN - - vin2a_d3
V9 | rgmii0_txctl 2672 1663 2831 1640 CFG_RGMIIO_TXCTL_IN - - vin2a_d4
U6 | rgmii0_txdo 2604 1442 2764 1417 CFG_RGMII0_TXDO_IN - - vin2a_d10
V6 | rgmii0_txdl 2683 1598 2843 1600 CFG_RGMII0_TXD1_IN - - vin2a_vsync
0
U7 | rgmiio_txd2 2563 1483 2816 1344 CFG_RGMII0_TXD2_IN - - vin2a_hsync
0
V7 | rgmiio_txd3 2717 1461 2913 1310 CFG_RGMII0_TXD3_IN - - vin2a_de0
V2 uart3_rxd 2445 1145 2743 923 CFG_UART3_RXD_IN - - vin2a_d1
Y1 uart3_txd 2650 1197 2842 1080 CFG_UART3_TXD_IN - - vin2a_d2
El vin2a_clko 0 0 0 0 CFG_VIN2A_CLKO_IN vin2a_clko - -
F2 vin2a_do 1812 102 1936 0 CFG_VIN2A_DO_IN vin2a_do - -
F3 vin2a_d1 1701 439 2229 10 CFG_VIN2A_D1_IN vin2a_d1 - -
D3 vin2a_d10 1720 215 2031 CFG_VIN2A_D10_IN vin2a_d10 - -
F6 vin2a_d11 1622 0 1702 CFG_VIN2A_D11_IN vin2a_d11 - -
D5 vin2a_d12 1350 412 1819 CFG_VIN2A_D12_IN vin2a_d12 - -
c2 vin2a_d13 1613 147 1476 260 CFG_VIN2A_D13_IN vin2a_d13 - -
c3 vin2a_d14 1149 516 1701 0 CFG_VIN2A_D14_IN vin2a_d14 - -
ca vin2a_d15 1530 450 2021 0 CFG_VIN2A_D15_IN vin2a_d15 - -
B2 vin2a_d16 1512 449 2044 11 CFG_VIN2A_D16_IN vin2a_d16 vin2b_d7 -
D6 vin2a_d17 1293 488 1839 5 CFG_VIN2A_D17_IN vin2a_d17 vin2b_d6 -
c5 vin2a_d18 2140 371 2494 0 CFG_VIN2A_D18_IN vin2a_d18 vin2b_d5 -
A3 vin2a_d19 2041 275 1699 611 CFG_VIN2A_D19_IN vin2a_d19 vin2b_d4 -
D1 vin2a_d2 1675 35 1736 0 CFG_VIN2A_D2_IN vin2a_d2 - -
B3 vin2a_d20 1972 a1 2412 88 CFG_VIN2A_D20_IN vin2a_d20 vin2b_d3 -
B4 vin2a_d21 1957 556 2391 161 CFG_VIN2A_D21_IN vin2a_d21 vin2b_d2 -
B5 vin2a_d22 2011 433 2446 102 CFG_VIN2A_D22_IN vin2a_d22 vin2b_d1 -
A4 vin2a_d23 1962 523 2395 145 CFG_VIN2A_D23_IN vin2a_d23 vin2b_do -
E2 vin2a_d3 1457 361 1943 0 CFG_VIN2A_D3_IN vin2a_d3 - -
D2 vin2a_d4 1535 0 1601 0 CFG_VIN2A_D4_IN vin2a_d4 - -
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Table 7-7. Manual Functions Mapping for VIN2A (IOSET4/5/6) (continued)

BAL | BALL NAME VIP_MANUALS3 VIP_MANUALS5 CFG REGISTER MUXMODE
= A_DELAY G_DELAY A_DELAY G_DELAY 0 1 2 3 4
(ps) (ps) (ps) (ps)
F4 vin2a_d5 1676 271 2052 0 CFG_VIN2A_D5_IN vin2a_d5 - - - -
C1 vin2a_d6 1513 0 1571 0 CFG_VIN2A_D6_IN vin2a_d6é - - - -
E4 vin2a_d7 1616 141 1855 0 CFG_VIN2A_D7_IN vin2a_d7 - - - -
F5 vin2a_d8 1286 437 1224 618 CFG_VIN2A_D8_IN vin2a_d8 - - - -
E6 vin2a_d9 1544 265 1373 509 CFG_VIN2A_D9_IN vin2a_d9 - - - -
G2 vin2a_de0 1732 208 1949 0 CFG_VIN2A_DEO_IN vin2a_de0 vin2a_fldO vin2b_fld1 vin2b_del -
H7 vin2a_fldO 1461 562 1983 151 CFG_VIN2A_FLDO_IN vin2a_fldO - vin2b_clkl - -
G1 | vin2a_hsyncO 1877 0 1943 0 CFG_VIN2A_HSYNCO_IN | vin2a_hsync - - vin2b_hsync -
0 1
G6 | vin2a_vsyncO 1566 0 1612 0 CFG_VIN2A_VSYNCO_IN | vin2a_vsync - - vin2b_vsync -
0 1

Manual 10 Timings Modes must be used to ensure some IO timings for VIP1. See Table 7-2 Modes Summary for a list of 10 timings requiring the
use of Manual 10 Timings Modes. See Table 7-8 Manual Functions Mapping for VIN2B (IOSET7/8/9) for a definition of the Manual modes.

Table 7-8 lists the A_DELAY and G_DELAY values needed to calculate the correct values to be set in the CFG_x registers.

Table 7-8. Manual Functions Mapping for VIN2B (IOSET7/8/9)

BALL BALL NAME VIP_MANUAL4 VIP_MANUALG6 CFG REGISTER MUXMODE
A_DELAY (ps) | G_DELAY (ps) | A_DELAY (ps) | G_DELAY (ps) 2 3 4

AC5 gpio6_10 2829 884 3009 892 CFG_GPIO6_10_IN - - vin2b_hsyncl
AB4 gpio6_11 2648 1033 2890 1096 CFG_GPIO6_11_IN - - vin2b_vsyncl
AD4 mmc3_clk 2794 1074 2997 1089 CFG_MMC3_CLK_IN - - vin2b_d7
AC4 mmc3_cmd 2789 1162 2959 1210 CFG_MMC3_CMD_IN - - vin2b_d6é
AC7 mmc3_dat0 2689 1180 2897 1269 CFG_MMC3_DATO_IN - - vin2b_d5
AC6 mmc3_datl 2605 1219 2891 1219 CFG_MMC3_DAT1_IN - - vin2b_d4
AC9 mmc3_dat2 2616 703 2947 590 CFG_MMC3_DAT2_IN - - vin2b_d3
AC3 mmc3_dat3 2760 1235 2931 1342 CFG_MMC3_DAT3_IN - - vin2b_d2
AC8 mmc3_dat4 2757 880 2979 891 CFG_MMC3_DAT4_IN - - vin2b_d1
AD6 mmc3_dat5 2688 1177 2894 1262 CFG_MMC3_DAT5_IN - - vin2b_do0
AB8 mmc3_dat6 2638 1165 2894 1187 CFG_MMC3_DAT6_IN - - vin2b_del
AB5 mmc3_dat7 995 182 1202 107 CFG_MMC3_DAT7_IN - - vin2b_clkl

B2 vin2a_d16 1423 0 1739 0 CFG_VIN2A_D16_IN vin2b_d7 - -
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Table 7-8. Manual Functions Mapping for VIN2B (IOSET7/8/9) (continued)

BALL BALL NAME VIP_MANUAL4 VIP_MANUALS6 CFG REGISTER MUXMODE

A_DELAY (ps) | G_DELAY (ps) | A_DELAY (ps) | G_DELAY (ps) 2 3 4
D6 vinza_d17 1253 0 1568 0 CFG_VIN2A_D17_IN vin2b_d6 - -
c5 vin2a_d18 2080 0 2217 0 CFG_VIN2A_D18_IN vin2b_d5 - -
A3 vin2a_d19 1849 0 2029 0 CFG_VIN2A_D19_IN vin2b_d4 - -
B3 vin2a_d20 1881 50 2202 0 CFG_VIN2A_D20_IN vin2b_d3 - -
B4 vin2a_d21 1917 167 2313 0 CFG_VIN2A_D21_IN vin2b_d2 - -
B5 vinza_d22 1955 79 2334 0 CFG_VIN2A_D22_IN vin2b_d1 - -
A4 vin2a_d23 1899 145 2288 0 CFG_VIN2A_D23_IN vin2b_do - -
G2 vin2a_de0 1568 261 2048 0 CFG_VIN2A_DEO_IN vin2b_fld1 vin2b_del -
H7 vin2a_fldo 0 0 0 0 CFG_VIN2A_FLDO_IN vin2b_clkl - -
Gl vin2a_hsynco 1793 0 2011 0 CFG_VIN2A_HSYNCO_IN - vin2b_hsync1l -
G6 vin2a_vsynco 1382 0 1632 0 CFG_VIN2A_VSYNCO_IN - vin2b_vsyncl -

Manual IO Timings Modes must be used to ensure some 10 timings for VIP1. See Table 7-2 Modes Summary for a list of 10 timings requiring the
use of Manual IO Timings Modes. See Table 7-9 Manual Functions Mapping for VIN1A (IOSET2/3/4) and VIN1B (IOSET4/7) and VIN2B
(IOSET1/10) for a definition of the Manual modes.

Table 7-9 lists the A_DELAY and G_DELAY values needed to calculate the correct values to be set in the CFG_x registers.

Table 7-9. Manual Functions Mapping for VIN1A (IOSET2/3/4) and VIN1B (IOSET4/7) and VIN2B (IOSET1/10)

BA | BALL NAME VIP_MANUAL7 VIP_MANUAL12 CFG REGISTER MUXMODE
- A_DELA | G_DELA | A_DELA | G_DELA 2 30 30 40 40 5 6™ 6
Y (ps) Y (ps) Y (ps) Y (ps)
R6 gpmc_a0 3080 1792 3376 1632 CFG_GPMC_AO_IN vinla_di - - vin2a_d0 - - vinlb_do0 -
6
T9 | gpmc_al 2958 1890 3249 1749 CFG_GPMC_A1_IN | vinla_dl - - vin2a_d1 - - vinlb_d1 -
7
N9 gpmc_alo 3073 1653 3388 1433 CFG_GPMC_A10_IN | vinla_de - - - - - vinlb_clk -
0 1
P9 gpmc_all 3014 1784 3290 1693 CFG_GPMC_A11_IN | vinla_fld - - vin2a_fld | vinla_fld - vinlb_de -
0 0 0 1
K7 gpmc_al9 1385 0 1246 0 CFG_GPMC_A19 IN - - - vin2a_d1 - - vin2b_d0 | vinlb_dO
2
T6 | gpmc_a2 3041 1960 3322 1850 CFG_GPMC_A2_IN | vinla_dl - - vin2a_d2 - - vinlb_d2 -
8
M7 gpmc_a20 859 0 720 0 CFG_GPMC_A20_IN - - - vin2a_d1 - - vin2b_d1 | vinlb_d1
3
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Table 7-9. Manual Functions Mapping for VIN1A (IOSET2/3/4) and VIN1B (IOSET4/7) and VIN2B (IOSET1/10) (continued)

BA | BALL NAME VIP_MANUAL7 VIP_MANUAL12 CFG REGISTER MUXMODE
- A_DELA | G_DELA | A_DELA | G_DELA 2 3 3 40 4@ 5 60 60
Y (ps) Y (ps) Y (ps) Y (ps)
J5 gpmc_a2l 1465 0 1334 0 CFG_GPMC_A21_IN - - - vin