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4 Revision History
Changes from December 17, 2022 to June 30, 2023 (from Revision D (December 2022) to

Revision E (June 2023)) Page
o (PN —UER) LN T Y T B I TR E T | ZE T oo 2
» (Device Comparison): Updated/Changed the "DRA821U2 CPSW5G supports ..." footnote clarifying
Lo o110 0 E=T =T 4 o1 11 1 SR 6
* (MAIN Domain/ MMCO Signal Descriptions): Deleted the external pull-up resistor connection requirements
footnote on the MMC command and data signals for MMCO..............oiiiiiiiii e 72

(Recommended Operating Conditions): Added clarification to the "... supply inputs" footnote, specifically for
VDD_CORE, VDD_MCU, and VDD_CPU domains plus, added cross-references to the MIN/MAX values.... 96
(Operating Performance Points): Added "Supported OPP vs Max Frequency" table to include "OPP_LOW"
and "OPP_NOM" plus footnNote CroSS-refErENCES.........ooiiiiiiiiiie e e e 99
(MMCSD1 Timing Conditions): Deleted the SR, Input slew rate specification for UHS- DDR50 mode........ 205
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5 Device Comparison

7% 5-1 shows the features of the SoC, highlighting the differences.

£ 5-1. Device Comparison
Same table as the unhidden one. Done to remove columns A4 and A2

FEATURES REFERENCE NAME DRA821U4 DRA821U2
Features
PROCESSORS AND ACCELERATORS
Speed Grades (see 7 7-1) TLE E,C
Arm Cortex-A72 Microprocessor Subsystem Arm A72 Dual Core Dual Core
Arm Cortex-R5F Arm R5F Quad Core Quad Core
Lockstep Optional® Optional®
Device Management Security Controller DMSC Yes Yes
Security Accelerators SA Yes Yes
SAFETY AND SECURITY
Safety Targeted Safety Optional® Optional®
Device Security Security Optional® Optional®
AEC-Q100 Qualified Q1 Optional™ Optional™
PROGRAM AND DATA STORAGE
On-Chip Shared Memory (RAM) in MAIN Domain OCSRAM 512KB SRAM 512KB SRAM
On-Chip Shared Memory (RAM) in MCU Domain MCU_MSRAM 1MB SRAM 1MB SRAM
Multicore Shared Memory Controller MSMC 1MB (Qn-Chip SRAM| 1MB (Qn-Chip SRAM
with ECC) with ECC)
LPDDR4 DDR Subsystem DDRSS Up to 8GB (1_6/32-bit Up to 8GB (1_6/32-bit
data) with inline ECC | data) with inline ECC
SECDED 7-bit 7-bit
General-Purpose Memory Controller GPMC Up to 1GB with ECC | Up to 1GB with ECC
PERIPHERALS
Modular Controller Area Network Interface with Full CAN-FD Support MCAN 20 20
Navigator Subsystem NAVSS 2 2
General-Purpose 1/0 GPIO Up to 141 Up to 141
Inter-Integrated Circuit Interface 12C 10 10
Improved Inter-Integrated Circuit Interface 13C 2 2
Analog-to-Digital Converter ADC 1 1
Multichannel Serial Peripheral Interface MCSPI 11 8) 11 ®)
Multichannel Audio Serial Port MCASPO 16 Serializers 16 Serializers
MCASP1 12 Serializers 12 Serializers
MCASP2 6 Serializers 6 Serializers
MultiMedia Card/ Secure Digital Interface MMCSDO eMMC (8-bits) eMMC (8-bits)
mosor | S0 | S0
Flash Subsystem (FSS) OSPI 8-bits(4) 8-bits(4)
HyperBus Yes®) Yes@)
PCI Express Port with Integrated PHY PCIE Up to Four Lanes(" | Up to Four Lanes(")
Ethernet Interface CPSW2G 1 Port® 1 Port®)
CPSW5G 4 Ports M ) 2 Ports(!) )
General-Purpose Timers TIMER 30 30
Enhanced Pulse-Width Modulator Module EPWM 6 6
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# 5-1. Device Comparison (continued)

Same table as the unhidden one. Done to remove columns A4 and A2

FEATURES REFERENCE NAME DRA821U4 DRA821U2
Enhanced Capture Module ECAP 3 3
Enhanced Quadrature Encoder Pulse Module EQEP 3 3
Universal Asynchronous Receiver and Transmitter UART 12 12
Universal Serial Bus (USB3.1) SuperSpeed Dual-Role-Device (DRD) 1) )
Ports with SS PHY usB Yes ves

(1) SGMII, USB3.0, and PCIE share total of four SerDes lanes.
(2) DRA821U4 CPSW5G supports the following instances, signals, and modes of operation:

+ PORT1 Signals: RMII1/RGMII1/SGMII1, Modes: One of 5Gb, 10Gb USXGMII/XFI, 2.5 Gb SGMII/XAUI, 1Gb SGMII, 1Gb RGMII,
100Mb RMII, 5Gb QSGMII
+ PORT2 Signals: RMII2/RGMII2/SGMII2, Modes: One of 2.5 Gb SGMII/XAUI, 1Gb SGMII, 1Gb RGMII, 100Mb RMII, 5Gb QSGMI|
+ PORTS3 Signals: RMII3/RGMII3/SGMII3, Modes: One of 2.5 Gb SGMII/XAUI, 1Gb SGMII, 1Gb RGMII, 100Mb RMII, 5Gb QSGMI|
+ PORT4 Signals: RMII4/RGMII4/SGMII4, Modes: One of 2.5 Gb SGMII/XAUI, 1Gb SGMII, 1Gb RGMII, 100Mb RMII, 5Gb QSGMI|
*  QSGMIl mode combines all four internal ports of the CPSW onto a single SERDES lane. Each port in this mode operates at 1-Gb
full duplex
— Any one of the port signals SGMII1:4 can be selected for this SERDES connectivity where upon the non-selected signals are
unused by the CPSW

DRA821U2 CPSW5G supports a maximum of TWO RMIIN/RGMIIn/SGMIIn ports to be used in a system. A system design can choose
any TWO of the available ports between PORT1, PORT2, PORT3, or PORT4. QSGMII is not supported since QSGMII combines all
four internal ports of the CPSW onto a single SERDES lane.

(3) CPSW2G supports the following instances, signals, and modes of operation:

+ PORT1 Signals: MCU_RMII1/MCU_RGMII1, Modes: One of 1Gb RGMII, 100Mb RMII

(4) Flash interface can be configured as OSPIO, or HyperBus.

(5) Safety features including R5F Lockstep and SIL/ASIL ratings are only applicable to select part number variants as indicated by the
Device Type (Y) identifier in the 27> a2 10.1.2, Nomenclature Description Table.

(6) Device security features including Secure Boot and Customer Programmable Keys are applicable to select part number variants as
indicated by the Device Type (Y) identifier in the =27 =2~ 10.1.2, Nomenclature Description table.

(7) AEC-Q100 qualification is applicable to select part number variants as indicated by the Automotive Designator (Q1) identifier in the =2
+=a210.1.2, Nomenclature Description table.

(8) Two ports are internally connected only. Not connected to any pins.

5.1 Related Products

Companion Products for DRA821U Review products that are frequently purchased or used in conjunction with
this product.

Software Development Kit for DRA821 Jacinto™ Processors Processor SDK RTOS (PSDK RTOS) can be
used together with Processor SDK Linux (PSDK Linux) or Processor SDK QNX (PSDK QNX), to form a multi-
processor software development platform for DRA821 SoCs within the TI’s Jacinto™ Processors platform. The
SDK provides a comprehensive set of software tools and components to help users develop and deploy their
applications on supported J7 SoCs. PSDK RTOS and either PSDK Linux or PSDK QNX can be used together to
implement various use-cases in factory and building automation, and gateway systems.

DRA821 Evaluation Module The J700XSOMXEVM paired with the J721EXCPO1EVM Common Processor
Board is an evaluation platform designed to speed up development efforts and reduce time to market for
networking applications throughout automotive and industrial markets.

The EVM is supported by Processor SDK, which includes foundational drivers, compute and vision kernels, and
example application frameworks and demonstrations that show you how to take advantage of the powerful,
heterogeneous architecture of Jacinto 7 processors.

Application Notes and White Paper Gateway application processor with integrated system MCU.
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6 Terminal Configuration and Functions

6.1 Pin Diagram

The terms "ball", "pin", and "terminal" are used interchangeably throughout the document. An attempt
is made to use "ball" only when referring to the physical package.

6-1 shows the ball locations for the 433-ball flip chip ball grid array (FCBGA) package that are used in
conjunction with #& 6-1 through % 6-107 to locate signal names and ball grid numbers.

W O M I X 8 0 4 < <
> Om® <« - Z ™ C =

3

0000000000000 0000000

0000000000000 00000000
0000000000000 00000000
0000000000000 00000000
0000000000000 00000000
0000000000000 00000000
0000000000000 00000000
0000000000000 00000000
0000000000000 00000000
0000000000000 00000000
0000000 00000000000
0000000 00000000000
0000000000000 00000000
0000000000000 00000000
0000000000000 00000000
0000000000000 00000000
0000000000000 00000000
0000000000000 00000000
0000000000000 00000000
0000000000000 00000000
0000000000000 0000000

1. 3 5 7 9 11 13 15 17 19 21

2 4 6 8 10 12 14 16 18 20

Eq 6-1. ALM FCBGA-N433 Pin Diagram (Bottom View)
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6.2 Pin Attributes

£ 6-1. Pin Attributes

BALL RX
BALL o PULL
BALL BALL SIGNAL MUX | rvpe | Reser | RESET VT IR . BUFFER | oo | bsis ACTIVE/ 10
NUMBER NAME NAME MODE 5] STATE | REL. MUX AT 0] o] TYPE e 13) ™ RET
Q] 2] 3] [4] MODE 1] DISABLE | [15]
(6] > (8] [12] ”
[71 [14]
M7 CAP_VDDS0 CAP_VDDS0 PWR
G14 CAP_VDDS0_MCU CAP_VDDS0_MCU PWR
F9 CAP_VDDS1_MCU CAP_VDDS1_MCU PWR
T12 CAP_VDDS2 CAP_VDDS2 PWR
F10 CAP_VDDS2_MCU CAP_VDDS2_MCU PWR
L15 CAP_VDDS5 CAP_VDDS5 PWR
H1 DDRO_CKN DDRO_CKN 10 AV VDDS_DDR, DDR
VDDS_DDR_C,
VDDS_DDR_BIAS
G1 DDRO_CKP DDRO_CKP 10 AV VDDS_DDR, DDR
VDDS_DDR_C,
VDDS_DDR_BIAS
J5 DDRO_RESETn DDRO_RESETn 10 AV VDDS_DDR, DDR
VDDS_DDR_C,
VDDS_DDR_BIAS
G4 DDRO_CAO DDRO_CAO 10 AV VDDS_DDR, DDR
VDDS_DDR_C,
VDDS_DDR_BIAS
H3 DDRO_CA1 DDRO_CA1 10 AV VDDS_DDR, DDR
VDDS_DDR_C,
VDDS_DDR_BIAS
J4 DDRO_CA2 DDRO_CA2 10 AV VDDS_DDR, DDR
VDDS_DDR_C,
VDDS_DDR_BIAS
K1 DDRO_CA3 DDRO_CA3 10 AV VDDS_DDR, DDR
VDDS_DDR_C,
VDDS_DDR_BIAS
J2 DDRO_CA4 DDRO_CA4 10 AV VDDS_DDR, DDR
VDDS_DDR_C,
VDDS_DDR_BIAS
H5 DDRO_CA5 DDRO_CA5 10 AV VDDS_DDR, DDR
VDDS_DDR_C,
VDDS_DDR_BIAS
K5 DDRO_CALO DDRO_CALO A AV VDDS_DDR, DDRCALR
VDDS_DDR_C,
VDDS_DDR_BIAS
G2 DDRO_CKEQ DDRO_CKEO 10 AV VDDS_DDR, DDR
VDDS_DDR_C,
VDDS_DDR_BIAS
H2 DDRO_CKE1 DDRO_CKE1 10 AV VDDS_DDR, DDR
VDDS_DDR_C,
VDDS_DDR_BIAS
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# 6-1. Pin Attributes (continued)

BALL BALL
NUMBER NAME
(1 [2]

SIGNAL
NAME

(31

MUX
MODE
[4]

TYPE
5]

BALL

RESET

STATE
[6]

BALL
RESET
REL. MUX
MODE
[71

/0
VOLTAGE
VALUE
(8]

POWER
[9]

HYS
[10]

BUFFER
TYPE
1]

PULL
UP/DOWN
TYPE
2]

DsIS
[13]

RX

ACTIVE/ 10
™ RET

DISABLE | [15]
[14]

G3 DDRO0_CSn0_0

DDRO_CSn0_0

1.1V

VDDS_DDR,
VDDS_DDR_C,
VDDS_DDR_BIAS

DDR

K2 DDRO_CSn0_1

DDRO_CSn0_1

VDDS_DDR,
VDDS_DDR_C,
VDDS_DDR_BIAS

DDR

G5 DDRO_CSn1_0

DDRO_CSn1_0

VDDS_DDR,
VDDS_DDR_C,
VDDS_DDR_BIAS

DDR

J3 DDRO_CSn1_1

DDRO_CSn1_1

VDDS_DDR,
VDDS_DDR_C,
VDDS_DDR_BIAS

DDR

A3 DDRO_DMO

DDRO_DMO

VDDS_DDR,
VDDS_DDR_C,
VDDS_DDR_BIAS

DDR

E4 DDRO_DM1

DDRO_DM1

VDDS_DDR,
VDDS_DDR_C,
VDDS_DDR_BIAS

DDR

N1 DDRO_DM2

DDRO_DM2

VDDS_DDR,
VDDS_DDR_C,
VDDS_DDR_BIAS

DDR

R4 DDRO_DM3

DDRO_DM3

VDDS_DDR,
VDDS_DDR_C,
VDDS_DDR_BIAS

DDR

B4 DDRO_DQO

DDRO_DQO

VDDS_DDR,
VDDS_DDR_C,
VDDS_DDR_BIAS

DDR

A4 DDRO_DQ1

DDRO_DQ1

VDDS_DDR,
VDDS_DDR_C,
VDDS_DDR_BIAS

DDR

C4 DDRO0_DQ2

DDRO_DQ2

VDDS_DDR,
VDDS_DDR_C,
VDDS_DDR_BIAS

DDR

C1 DDRO_DQ3

DDRO_DQ3

VDDS_DDR,
VDDS_DDR_C,
VDDS_DDR_BIAS

DDR

C3 DDRO_DQ4

DDRO_DQ4

VDDS_DDR,
VDDS_DDR_C,
VDDS_DDR_BIAS

DDR

c2 DDRO_DQ5

DDRO_DQ5

VDDS_DDR,
VDDS_DDR_C,
VDDS_DDR_BIAS

DDR

A2 DDRO_DQ6

DDRO_DQ6

VDDS_DDR,
VDDS_DDR_C,
VDDS_DDR_BIAS

DDR

B3 DDRO_DQ7

DDRO_DQ7

VDDS_DDR,
VDDS_DDR_C,
VDDS_DDR_BIAS

DDR
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# 6-1. Pin Attributes (continued)

BALL RX
BALL /0 PULL
BALL BALL SIGNAL MUX TYPE | RESET RESET VOLTAGE POWER HYS BUFFER | o nown | Dpsis ACTIVE/ 10
NUMBER NAME NAME MODE 5] STATE | REL- MUX VALUE 9] [10] TYPE TYPE 113] TX RET
[1] [2] [3] [4] MODE [11] DISABLE [15]

[6] (8] 2] 114]

[71

D1 DDRO_DQ8 DDRO_DQ8 10 11V VDDS_DDR, DDR
VDDS_DDR_C,
VDDS_DDR_BIAS

D2 DDRO_DQ9 DDRO_DQ9 10 11V VDDS_DDR, DDR
VDDS_DDR_C,
VDDS_DDR_BIAS

F2 DDRO_DQ10 DDRO_DQ10 10 11V VDDS_DDR, DDR
VDDS_DDR_C,
VDDS_DDR_BIAS

E3 DDRO_DQ11 DDRO_DQ11 10 11V VDDS_DDR, DDR
VDDS_DDR_C,
VDDS_DDR_BIAS

F3 DDRO_DQ12 DDRO_DQ12 10 11V VDDS_DDR, DDR
VDDS_DDR_C,
VDDS_DDR_BIAS

Fa4 DDRO_DQ13 DDRO_DQ13 10 11V VDDS_DDR, DDR
VDDS_DDR_C,
VDDS_DDR_BIAS

D4 DDRO_DQ14 DDRO_DQ14 10 11V VDDS_DDR, DDR
VDDS_DDR_C,
VDDS_DDR_BIAS

F5 DDRO_DQ15 DDRO_DQ15 10 1.1V VDDS_DDR, DDR
VDDS_DDR_C,
VDDS_DDR_BIAS

K4 DDRO_DQ16 DDRO_DQ16 10 11V VDDS_DDR, DDR
VDDS_DDR_C,
VDDS_DDR_BIAS

L4 DDRO_DQ17 DDRO_DQ17 10 11V VDDS_DDR, DDR
VDDS_DDR_C,
VDDS_DDR_BIAS

M4 DDRO_DQ18 DDRO_DQ18 10 11V VDDS_DDR, DDR
VDDS_DDR_C,
VDDS_DDR_BIAS

L3 DDRO_DQ19 DDRO_DQ19 10 11V VDDS_DDR, DDR
VDDS_DDR_C,
VDDS_DDR_BIAS

L2 DDRO_DQ20 DDRO_DQ20 10 11V VDDS_DDR, DDR
VDDS_DDR_C,
VDDS_DDR_BIAS

L1 DDRO_DQ21 DDRO_DQ21 10 11V VDDS_DDR, DDR
VDDS_DDR_C,
VDDS_DDR_BIAS

M3 DDRO_DQ22 DDRO_DQ22 10 1.1V VDDS_DDR, DDR
VDDS_DDR _C,
VDDS_DDR_BIAS

N2 DDRO_DQ23 DDRO_DQ23 10 11V VDDS_DDR, DDR
VDDS_DDR_C,
VDDS_DDR_BIAS
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# 6-1. Pin Attributes (continued)

BALL RX
BALL /0 PULL
BALL BALL SIGNAL MUX TYPE | RESET RESET VOLTAGE POWER HYS BUFFER | o nown | Dpsis ACTIVE/ 10
NUMBER NAME NAME MODE 5] STATE | REL- MUX VALUE 9] [10] TYPE TYPE 113] TX RET
[1] [2] [3] [4] MODE [11] DISABLE [15]

[6] (8] 2] 114]

[71

R3 DDRO_DQ24 DDRO_DQ24 10 11V VDDS_DDR, DDR
VDDS_DDR_C,
VDDS_DDR_BIAS

T DDRO_DQ25 DDRO_DQ25 10 11V VDDS_DDR, DDR
VDDS_DDR_C,
VDDS_DDR_BIAS

P1 DDRO_DQ26 DDRO_DQ26 10 11V VDDS_DDR, DDR
VDDS_DDR_C,
VDDS_DDR_BIAS

P2 DDRO_DQ27 DDRO_DQ27 10 11V VDDS_DDR, DDR
VDDS_DDR_C,
VDDS_DDR_BIAS

N4 DDRO_DQ28 DDRO_DQ28 10 11V VDDS_DDR, DDR
VDDS_DDR_C,
VDDS_DDR_BIAS

P3 DDRO_DQ29 DDRO_DQ29 10 11V VDDS_DDR, DDR
VDDS_DDR_C,
VDDS_DDR_BIAS

P4 DDRO_DQ30 DDRO_DQ30 10 11V VDDS_DDR, DDR
VDDS_DDR_C,
VDDS_DDR_BIAS

N5 DDRO_DQ31 DDRO_DQ31 10 1.1V VDDS_DDR, DDR
VDDS_DDR_C,
VDDS_DDR_BIAS

B1 DDRO_DQSON DDRO_DQSON 10 11V VDDS_DDR, DDR
VDDS_DDR_C,
VDDS_DDR_BIAS

B2 DDRO_DQSOP DDRO_DQSOP 10 11V VDDS_DDR, DDR
VDDS_DDR_C,
VDDS_DDR_BIAS

E1 DDRO_DQS1N DDRO_DQS1N 10 11V VDDS_DDR, DDR
VDDS_DDR_C,
VDDS_DDR_BIAS

E2 DDRO_DQS1P DDRO_DQS1P 10 11V VDDS_DDR, DDR
VDDS_DDR_C,
VDDS_DDR_BIAS

M1 DDRO_DQS2N DDRO_DQS2N 10 11V VDDS_DDR, DDR
VDDS_DDR_C,
VDDS_DDR_BIAS

M2 DDRO_DQS2P DDRO_DQS2P 10 11V VDDS_DDR, DDR
VDDS_DDR_C,
VDDS_DDR_BIAS

R1 DDRO_DQS3N DDRO_DQS3N 10 11V VDDS_DDR, DDR
VDDS_DDR_C,
VDDS_DDR_BIAS

R2 DDRO_DQS3P DDRO_DQS3P 10 11V VDDS_DDR, DDR
VDDS_DDR_C,
VDDS_DDR_BIAS
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# 6-1. Pin Attributes (continued)

BALL RX
voekr e s wape | e | meser | RESCT | voumace | powsn | wvs | SRR uppoun| oss | ATV | 0
[1] [2] [3] [4] 6] M([)7I;)E i8] [11] 2] DIS[?“B]LE [15]
R5 DDR_RET DDR_RET 11V VDDS_DDR, DDR
VDDS_DDR_C,
VDDS_DDR_BIAS
U3 ECAPO_IN_APWM_OUT ECAPO_IN_APWM_OUT 0 10 OFF 7 1.8V/3.3V VDDSHVO0 LVCMOS PU/PD 0
SYNCO_OUT 1 o
CPTS0_RFT_CLK 2 | |
12C1_SCL 3 10D 1
Yes
CPTS0_HW1TSPUSH 4 | 0
UART3_RXD 5 | 1
SPI7_CS0 6 10 1
GPIO0_58 7 10 pad
A13 EMUO EMUO 0 10 OFF 0 1.8V/3.3V VDDSHVO0_MCU Yes |LVCMOS PU/PD 0/0
D12 EMU1 EMU1 0 10 OFF 0 1.8V/3.3V VDDSHV0_MCU Yes |LVCMOS PU/PD 0/0
ue EXTINTn EXTINTn 0 | OFF 7 1.8V/3.3V VDDSHV0 12C OD FS 1
GPIO0_0 7 10 ves pad
T3 EXT_REFCLK1 EXT_REFCLK1 0 | OFF 7 1.8V/3.3V VDDSHV0 LVCMOS PU/PD 0
SYNC1_OUT 1 o
12C1_SDA 3 10D 1
CPTS0_HW2TSPUSH 4 | Yes 0
UART3_TXD 5 o
SPI7_CLK 6 10 0
GPIO0_59 7 10 pad
u12 GPIO0_41 RGMII2_TX_CTL 4 o OFF 7 1.8V/3.3V VDDSHV2 LVCMOS PU/PD Yes
RMII2_TXDO 5 o
GPIO0_41 7 10 pad
SPI6_D1 8 10 Yes 0
UART4_RXD 1 | 1
MCASP2_ACLKX 12 10 0
GPMCO_A13 13 oz
U13 GPMCO_CLK GPMCO_CLK 0 10 OFF 7 1.8VI3.3V VDDSHV2 LVCMOS PU/PD 0 Yes
USBO_DRVVBUS 1 o
RGMII4_RD3 4 | 0
Yes
GPIO0_44 7 10 pad
SPI0_CS3 10 10 1
UART9_RXD 1 | 1
V3 12C0_SCL 12C0_SCL 0 10D OFF 7 1.8V/3.3V VDDSHVO0 12C OD FS 1
GPIO0_56 7 10 ves pad
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# 6-1. Pin Attributes (continued)

BALL RX
voekr e s wape | e | meser | RESCT | voumace | powsn | wvs | SRR uppoun| oss | ATV | 0
[1] [2] [3] [4] 6] M([)7I;)E i8] [11] 2] DIS[?“B]LE [15]
w2 12C0_SDA 12C0_SDA 0 10D OFF 7 1.8V/3.3V VDDSHVO0 12C OD FS 1
GPIO0_57 7 10 ves pad
V20 MCANO_RX MCANO_RX 0 | OFF 7 1.8VI/3.3V VDDSHV2 LVCMOS PU/PD 1 Yes
RGMIl4_RD1 4 | 0
MCANO_RX 6 | 1
GPIO0_10 7 10 Yes pad 1/0
EQEP2_S 9 10 0
GPMCO_A2 1 0oz
MCASPO_AXR10 12 10 0
V18 MCANO_TX MCANO_TX 0 o OFF 7 1.8V/3.3V VDDSHV2 LVCMOS PU/PD Yes
RGMII4_RDO 4 | 0
MCANO_TX 6 o
GPIO0_9 7 10 pad
Yes 1/0
EQEP2_B 9 | 0
GPMCO_A1 1 0oz
MCASPO_AXR9 12 10 0
AUDIO_EXT_REFCLKO 14 10 0
V16 MCAN1_RX MCAN1_RX 0 | OFF 7 1.8V/3.3V VDDSHV2 LVCMOS PU/PD 1 Yes
RGMII4_RD2 4 | 0
RMII2_TXD1 5 o
MCAN1_RX 6 | 1
GPIO0_12 7 10 pad
SPI6_CS1 8 10 Yes 1 1/0
EQEP2_| 9 10 0
GPMCO_AD7 10 10 0
UART6_CTSn 1" | 1
MCASPO_AXR12 12 10 0
OBSCLK1 14 o
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# 6-1. Pin Attributes (continued)

BALL RX
voekr e s wape | e | meser | RESCT | voumace | powsn | wvs | SRR uppoun| oss | ATV | 0
[1] [2] [3] [4] 6] M([)7I;)E i8] [11] 2] DIS[:\“B]LE [15]
w21 MCAN1_TX MCAN1_TX 0 [¢] OFF 7 1.8V/3.3V VDDSHV2 LVCMOS PU/PD Yes
RGMII2_TXC 4 o
RMII2_TX_EN 5 o
MCAN1_TX 6 o
GPIOO0_11 7 10 Yes pad 1/0
SPI6_CS0 8 10 1
EHRPWM_SOCA 9 o
GPMCO_A3 1 0oz
MCASPO_AXR11 12 10 0
Y19 MCAN2_RX MCAN2_RX 0 | OFF 7 1.8V/3.3V VDDSHV2 LVCMOS PU/PD 1 Yes
RGMIIM_TD1 4 o
RMII4_RXD1 5 | 0
MCAN2_RX 6 | 1
GPIOO_14 7 10 pad
SPI5_CS2 8 10 1
EHRPWMO_B 9 10 ves 0 1o
TRC_DATA2 10 o
UART3_TXD 1" o
MCASP1_ACLKX 12 10 0
UART9_RTSn 13 o
GPMCO_AD9 14 10 0
Y18 MCAN2_TX MCAN2_TX 0 o OFF 7 1.8V/3.3V VDDSHV2 LVCMOS PU/PD Yes
RGMIIM1_TDO 4 o
RMII4_RXDO0O 5 | 0
MCAN2_TX 6 o]
GPIO0_13 7 10 pad
SPI5_CS3 8 10 1
Yes 1/0
EHRPWM1_A 9 10 1
TRC_DATA3 10 o
UART3_RXD 1 | 1
MCASP1_AFSX 12 10 0
UART9_CTSn 13 | 1
GPMCO_AD8 14 10 0
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# 6-1. Pin Attributes (continued)

BALL RX
voekr e s wape | e | meser | RESCT | voumace | powsn | wvs | SRR uppoun| oss | ATV | 0
[1] [2] [3] [4] 6] M([)7I;)E i8] [11] 2] DIS[?“B]LE [15]

W16 MCAN3_RX MCAN3_RX 0 | OFF 7 1.8V/3.3V VDDSHV2 LVCMOS PU/PD 1 Yes
RGMII1_TD3 4 o
RMII4_RX_ER 5 | 0
MCAN3_RX 6 | 1
GPIOO0_16 7 10 pad
SPI5_CS0 8 10 Yes 1 1/0
EHRPWM_TZn_INO 9 | 0
TRC_DATAO 10 o
GPMCO_A4 1" 0oz
MCASPO_AXRO 12 10 0
SYNC2_OUT 14 o

Y21 MCAN3_TX MCAN3_TX 0 o OFF 7 1.8V/3.3V VDDSHV2 LVCMOS PU/PD Yes
RGMII1_TD2 4 o
RMII4_CRS_DV 5 | 0
MCAN3_TX 6 o
GPIO0_15 7 10 pad
SPI5_D0 8 10 ves 0 1o
EHRPWMO_A 9 10 0
TRC_DATA1 10 o
MCASPO_AXR1 12 10 0
GPMCO_AD10 14 10 0

Y20 MCAN4_RX MCAN4_RX 0 | OFF 7 1.8V/3.3V VDDSHV2 LVCMOS PU/PD 1 Yes
RGMIIM_TXC 4 o
RMII4_TX_EN 5 o
MCAN4_RX 6 | 1
GPIO0_18 7 10 pad
SPI5_D1 8 10 Yes 0 1/0
EHRPWM1_B 9 10 0
TRC_DATA4 10 o
12C2_SDA 1 10D 1
MCASPO_AXR2 12 10 0
GPMCO_AD12 14 10 0

16 Submit Document Feedback Copyright © 2023 Texas Instruments Incorporated

Product Folder Links: DRA821U-Q1 DRA821U

English Data Sheet: SPRSP57



https://www.ti.com/product/ja-jp/dra821u-q1?qgpn=dra821u-q1
https://www.ti.com/product/ja-jp/dra821u?qgpn=dra821u
https://www.ti.com/ja-jp/lit/pdf/JAJSII9
https://www.ti.com/ja-jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSII9E&partnum=DRA821U-Q1
https://www.ti.com/product/ja-jp/dra821u-q1?qgpn=dra821u-q1
https://www.ti.com/product/ja-jp/dra821u?qgpn=dra821u
https://www.ti.com/lit/pdf/SPRSP57

13 TEXAS
INSTRUMENTS

www.ti.com/ja-jp

DRA821U-Q1, DRA821U
JAJSII9E — APRIL 2020 — REVISED JUNE 2023

# 6-1. Pin Attributes (continued)

BALL RX
voekr e s wape | e | meser | RESCT | voumace | powsn | wvs | SRR uppoun| oss | ATV | 0
[1] [2] [3] [4] 6] M([)7I;)E i8] [11] 2] DIS[:\“B]LE [15]
w15 MCAN4_TX MCAN4_TX 0 [¢] OFF 7 1.8V/3.3V VDDSHV2 LVCMOS PU/PD Yes
RGMII1_TX_CTL 4 ¢]
RMII4_TXDO 5 o
MCAN4_TX 6 o
GPIOO_17 7 10 pad
SPI5_CLK 8 10 Yes 0 1/0
EHRPWMO_SYNCI 9 | 0
TRC_CLK 10 o
12C2_SCL 1" 10D 1
MCASPO_ACLKX 12 10 0
GPMCO_AD11 14 10 0
V19 MCANS5_RX MCAN5_RX 0 | OFF 7 1.8V/3.3V VDDSHV2 LVCMOS PU/PD 1 Yes
RGMII3_RDO 4 | 0
RMII3_RXDO0O 5 | 0
MCAN5_RX 6 | 1
GPIO0_20 7 10 pad
12C3_SCL 8 10D ves 1 1o
EHRPWM_TZn_IN5 9 | 0
TRC_DATA21 10 o
GPMCO_A5 1 0oz
MCASP1_AXR7 12 10 0
V21 MCANS5_TX MCAN5_TX 0 o OFF 7 1.8V/3.3V VDDSHV2 LVCMOS PU/PD Yes
RGMII3_RXC 4 | 0
RMII4_TXD1 5 o
MCANS5_TX 6 o]
GPIO0_19 7 10 pad
SPI5_CS1 8 10 1
Yes 1/0
EHRPWM4_B 9 10 0
TRC_DATA17 10 o
UART6_RTSn 1 o
MCASPO_AXR7 12 10 0
GPMCO_DIR 13 o
SYNC3_OUT 14 o

Copyright © 2023 Texas Instruments Incorporated

Product Folder Links: DRA821U-Q1 DRA821U

English Data Sheet: SPRSP57

Submit Document Feedback



https://www.ti.com/ja-jp
https://www.ti.com/product/ja-jp/dra821u-q1?qgpn=dra821u-q1
https://www.ti.com/product/ja-jp/dra821u?qgpn=dra821u
https://www.ti.com/ja-jp/lit/pdf/JAJSII9
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSII9E&partnum=DRA821U-Q1
https://www.ti.com/product/ja-jp/dra821u-q1?qgpn=dra821u-q1
https://www.ti.com/product/ja-jp/dra821u?qgpn=dra821u
https://www.ti.com/lit/pdf/SPRSP57

13 TEXAS
INSTRUMENTS

www.ti.com/ja-jp

DRA821U-Q1, DRA821U
JAJSII9E — APRIL 2020 — REVISED JUNE 2023

# 6-1. Pin Attributes (continued)

BALL RX
voekr e s wape | e | meser | RESCT | voumace | powsn | wvs | SRR uppoun| oss | ATV | 0
[1] [2] [3] [4] 6] M([)7I;)E i8] [11] 2] DIS[?“B]LE [15]
u14 MCAN6_RX MCANG6_RX 0 | OFF 7 1.8V/3.3V VDDSHV2 LVCMOS PU/PD 1 Yes
RGMII3_RD2 4 | 0
RMII3_CRS_DV 5 | 0
MCANG6_RX 6 | 1
GPIO0_22 7 10 Yes pad 1/0
EHRPWM5_A 9 10 0
TRC_DATA19 10 o
MCASP1_AXR5 12 10 0
GPMCO_AD13 14 10 0
T13 MCAN6_TX MCAN6_TX 0 o OFF 7 1.8V/3.3V VDDSHV2 LVCMOS PU/PD Yes
RGMII3_RD1 4 | 0
RMII3_RXD1 5 | 0
MCAN6_TX 6 [¢]
GPIO0_21 7 10 pad
Yes 1/0
12C3_SDA 8 10D 1
EHRPWM5_B 9 10 0
TRC_DATA20 10 o
GPMCO_A6 1" oz
MCASP1_AXR6 12 10 0
u15 MCAN7_RX MCAN7_RX 0 | OFF 7 1.8V/3.3V VDDSHV2 LVCMOS PU/PD 1 Yes
RGMII3_RX_CTL 4 | 0
RMII3_TXDO 5 o
MCAN7_RX 6 | 1
GPIO0_24 7 10 pad
SPI3_CS1 8 10 ves 1 1o
EHRPWM3_A 9 10 0
TRC_DATAM1 10 o
MCASPO_AFSR 12 10 0
GPMCO_AD15 14 10 0
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# 6-1. Pin Attributes (continued)

BALL RX
voekr e s wape | e | meser | RESCT | voumace | powsn | wvs | SRR uppoun| oss | ATV | 0
[1] [2] [3] [4] 6] M([)7I;)E i8] [11] 2] DIS[:\“B]LE [15]
u16 MCAN7_TX MCAN7_TX 0 [¢] OFF 7 1.8V/3.3V VDDSHV2 LVCMOS PU/PD Yes
RGMII3_RD3 4 | 0
RMII3_RX_ER 5 | 0
MCAN7_TX 6 o
GPIO0_23 7 10 pad
Yes 1/0
SPI3_CS0 8 10 1
EHRPWM_TZn_IN4 9 | 0
TRC_DATA18 10 o
MCASP1_AXR4 12 10 0
GPMCO_AD14 14 10 0
u19 MCAN8_RX MCAN8_RX 0 | OFF 7 1.8VI/3.3V VDDSHV2 LVCMOS PU/PD 1 Yes
RGMII3_TD1 4 o
RMII3_TXD1 5 [¢]
MCAN8_RX 6 | 1
GPIO0_26 7 10 pad
SPI3_CS3 8 10 1
EHRPWM3_SYNCO 9 o ves 1o
TRC_DATA14 10 o
UART3_RTSn 1 o
MCASPO_AXR4 12 10 0
GPMCO_A8 13 0oz
UARTO_DSRn 14 | 1
T15 MCANS8_TX MCAN8_TX 0 o OFF 7 1.8V/3.3V VDDSHV2 LVCMOS PU/PD Yes
GPMCO_A7 3 0oz
RGMII3_TDO 4 [¢]
RMII3_TX_EN 5 o
MCAN8_TX 6 o
GPIO0_25 7 10 pad
Yes 1/0
SPI3_CS2 8 10 1
EHRPWM_TZn_IN3 9 | 0
TRC_DATA15 10 o
UART3_CTSn 1 | 1
MCASPO_AXR5 12 10 0
UARTO_DCDn 14 | 1
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# 6-1. Pin Attributes (continued)

BALL RX
voekr e s wape | e | meser | RESCT | voumace | powsn | wvs | SRR uppoun| oss | ATV | 0
[1] [2] [3] [4] 6] M([)7I;)E i8] [11] 2] DIS[?“B]LE [15]
u18 MCAN9_RX MCAN9_RX 0 | OFF 7 1.8V/3.3V VDDSHV2 LVCMOS PU/PD 1 Yes
RGMII3_TD3 4 o
MCAN9_RX 6 | 1
GPIOO0_28 7 10 pad
SPI3_D0 8 10 0
Yes 1/0
EHRPWM3_B 9 10 0
TRC_DATA12 10 o
MCASP1_ACLKR 12 10 0
GPMCO_A10 13 0oz
MCASP1_AXR11 14 10 0
T14 MCAN9_TX MCAN9_TX 0 o OFF 7 1.8VI/3.3V VDDSHV2 LVCMOS PU/PD Yes
RGMII3_TD2 4 o
MCAN9_TX 6 [¢]
GPIOO0_27 7 10 pad
SPI3_CLK 8 10 0
EHRPWM3_SYNCI 9 | ves 0 1o
TRC_DATA13 10 o
MCASP1_AFSR 12 10 0
GPMCO_A9 13 oz
MCASP1_AXR10 14 10 0
u20 MCAN10_RX MCAN10_RX 0 | OFF 7 1.8V/3.3V VDDSHV2 LVCMOS PU/PD 1 Yes
RGMII3_TXC 4 o
MCAN10_RX 6 | 1
GPIO0_30 7 10 pad
SPI2_CLK 8 10 1
EHRPWM4_A 9 10 Yes 0 1/0
TRC_DATA16 10 o
UART2_RTSn 1 o
MCASPO_AXR6 12 10 0
GPMCO_BEONn_CLE 13 o
GPMCO_A16 14 0oz
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# 6-1. Pin Attributes (continued)

BALL RX
voekr e s wape | e | meser | RESCT | voumace | powsn | wvs | SRR uppoun| oss | ATV | 0
[1] [2] [3] [4] 6] M([)7I;)E i8] [11] 2] DIS[?“B]LE [15]

u17 MCAN10_TX MCAN10_TX 0 [¢] OFF 7 1.8V/3.3V VDDSHV2 LVCMOS PU/PD Yes
RGMII3_TX_CTL 4 0
MCAN10_TX 6 o
GPIO0_29 7 10 pad
SPI3_D1 8 10 0
EHRPWM_SOCB 9 o Yes 1/0
TRC_DATA10 10 o
UART2_CTSn 1 | 1
MCASPO_ACLKR 12 10 0
GPMCO_WAIT1 13 | 0
GPMCO_A22 14 oz

Y13 MCAN11_RX MCAN11_RX 0 | OFF 7 1.8V/3.3V VDDSHV2 LVCMOS PU/PD 1 Yes
RGMII2_RDO 4 | 0
MCAN11_RX 6 | 1
GPIO0_32 7 10 pad
SPI2_CS1 8 10 1
EQEPO_B 9 | ves 0 1o
UART3_TXD 1" o
MCASPO_AXR14 12 10 0
GPMCO_A12 13 0oz
UARTO_RIn 14 | 1

Y14 MCAN11_TX MCAN11_TX 0 o OFF 7 1.8V/3.3V VDDSHV2 LVCMOS PU/PD Yes
RGMII2_RXC 4 | 0
MCAN11_TX 6 o
GPIO0_31 7 10 pad
SPI2_CS0 8 10 1
EQEPO_A 9 | Yes 0 1/0
SPI0_CS2 10 10 1
UART3_RXD 1 | 1
MCASPO_AXR13 12 10 0
GPMCO_A11 13 0oz
UARTO_DTRn 14 o
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# 6-1. Pin Attributes (continued)

BALL RX
voekr e s wape | e | meser | RESCT | voumace | powsn | wvs | SRR uppoun| oss | ATV | 0
[1] [2] [3] [4] 6] M([)7I;)E i8] [11] 2] DIS[?“B]LE [15]
AA14 MCAN12_RX MCAN12_RX 0 | OFF 7 1.8V/3.3V VDDSHV2 LVCMOS PU/PD 1 Yes
RGMII2_RD2 4 | 0
MCAN12_RX 6 | 1
GPIOO0_34 7 10 pad
SPI2_CS3 8 10 1
EQEP1_B 9 | Yes 0 1/0
12C6_SDA 10 10D 1
UART2_TXD 1 o
MCASP1_AXR8 12 10 0
13C0_SDAPULLEN 13 oD
GPMCO_A18 14 oz
AA15 MCAN12_TX MCAN12_TX 0 o OFF 7 1.8V/3.3V VDDSHV2 LVCMOS PU/PD Yes
RGMII2_RD1 4 | 0
MCAN12_TX 6 o
GPIO0_33 7 10 pad
SPI2_CS2 8 10 1
EQEP1_A 9 | Yes 0 1/0
12C6_SCL 10 10D 1
UART2_RXD 1 | 1
MCASPO_AXR15 12 10 0
GPMCO_BE1n 13 [¢]
GPMCO_A17 14 0oz
AA16 MCAN13_RX MCAN13_RX 0 | OFF 7 1.8V/3.3V VDDSHV2 LVCMOS PU/PD 1 Yes
RGMII2_RX_CTL 4 | 0
GPMCO0_CSn3 5 o
MCAN13_RX 6 | 1
GPIO0_36 7 10 pad
SPI2_D1 8 10 0
Yes 1/0
EQEPO_I 9 10 0
12C5_SDA 10 10D 1
UART8_RTSn 1 o
MCASP2_AXR0 12 10 0
1I3C0_SDA 13 10 1
GPMCO0_A20 14 oz
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# 6-1. Pin Attributes (continued)

BALL RX
voekr e s wape | e | meser | RESCT | voumace | powsn | wvs | SRR uppoun| oss | ATV | 0
[1] [2] [3] [4] 6] M([)7I;)E i8] [11] 2] DIS[?“B]LE [15]
AA18 MCAN13_TX MCAN13_TX 0 [¢] OFF 7 1.8V/3.3V VDDSHV2 LVCMOS PU/PD Yes
RGMII2_RD3 4 | 0
GPMCO_WPn 5 o
MCAN13_TX 6 o
GPIO0_35 7 10 pad
SPI2_D0 8 10 0
Yes 1/0
EQEPO_S 9 10 0
12C5_SCL 10 10D 1
UART8_CTSn 1" | 1
MCASP1_AXR9 12 10 0
13C0_SCL 13 10 1
GPMCO_A19 14 0oz
W20 MCAN15_RX MCAN15_RX 0 | OFF 7 1.8V/3.3V VDDSHV2 LVCMOS PU/PD 1 Yes
RGMII2_TD1 4 o
RMII2_RXD1 5 | 0
GPIO0_38 7 10 pad
SPI6_CS3 8 10 1
EQEP1_| 9 10 ves 0 1o
MCAN15_RX 10 | 1
MCASP2_AXR2 12 10 0
GPMCO_A15 13 0oz
GPMCO_ADVn_ALE 14 o
W17 MCAN15_TX MCAN15_TX 0 o OFF 7 1.8V/3.3V VDDSHV2 LVCMOS PU/PD Yes
RGMII2_TDO 4 o
RMII2_RXD0O 5 | 0
GPIO0_37 7 10 pad
SPI6_CS2 8 10 1
EQEP1_S 9 10 Yes 0 1/0
MCAN15_TX 10 o
GPMCO_CSn2 1 o
MCASP2_AXR1 12 10 0
GPMCO_A0 13 oz
GPMCO_A21 14 0oz
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# 6-1. Pin Attributes (continued)

BALL RX
voekr e s wape | e | meser | RESCT | voumace | powsn | wvs | SRR uppoun| oss | ATV | 0
[1] [2] [3] [4] 6] M([)7I;)E i8] [11] 2] DIS[?“B]LE [15]

u21 MCAN16_RX MCAN16_RX 0 | OFF 7 1.8V/3.3V VDDSHV2 LVCMOS PU/PD 1 Yes
CLKOUT 1 oz
RGMII4_TDO 4 o
GPIOO0_46 7 10 Yes pad 1/0
UART7_RXD 12 | 1
GPMCO_CSn1 13 o
AUDIO_EXT_REFCLK1 14 10 0

V15 MCAN16_TX MCAN16_TX 0 o OFF 7 1.8VI/3.3V VDDSHV2 LVCMOS PU/PD Yes
RMII_REF_CLK 1 | 0
RGMII4_RX_CTL 4 | 0
GPIO0_45 7 10 ves pad 1o
UART7_TXD 12 o
GPMCO_A14 13 0oz

H17 MCU_ADCO_AINO MCU_ADCO_AINO 0 A 0 1.8V VDDA_ADC_MCU ADC12BT

K18 MCU_ADCO_AIN1 MCU_ADCO_AIN1 0 A 0 1.8V VDDA_ADC_MCU ADC12BT

M17 MCU_ADCO_AIN2 MCU_ADCO_AIN2 0 A 0 18V VDDA_ADC_MCU ADC12BT

L18 MCU_ADCO_AIN3 MCU_ADCO_AIN3 0 A 0 18V VDDA_ADC_MCU ADC12BT

J18 MCU_ADCO_AIN4 MCU_ADCO_AIN4 0 A 0 18V VDDA_ADC_MCU ADC12BT

J17 MCU_ADCO_AIN5 MCU_ADCO_AIN5 0 A 0 18V VDDA_ADC_MCU ADC12BT

K17 MCU_ADCO_AIN6 MCU_ADCO_AIN6 0 A 0 18V VDDA_ADC_MCU ADC12BT

L17 MCU_ADCO_AIN7 MCU_ADCO_AIN7 0 A 0 18V VDDA_ADC_MCU ADC12BT

G21 MCU_I2C0_SCL MCU_I2C0_SCL 0 10D OFF 0 1.8V/3.3V VDDSHV0_MCU 12C OD FS 1 Yes
WKUP_GPIO0_66 7 10 ves pad

G20 MCU_I2C0_SDA MCU_I2C0_SDA 0 10D OFF 0 1.8V/3.3V VDDSHV0_MCU 12C OD FS 1 Yes
WKUP_GPIO0_67 7 10 ves pad

A17 MCU_MCANO_RX MCU_MCANO_RX 0 | OFF 7 1.8V/3.3V VDDSHVO0_MCU LVCMOS PU/PD 0 Yes
WKUP_GPIO0_63 7 10 ves pad 1o

A16 MCU_MCANO_TX MCU_MCANO_TX 0 o OFF 7 1.8VI3.3V VDDSHV0_MCU LVCMOS PU/PD Yes
WKUP_GPIO0_62 7 10 ves pad 1o

D9 MCU_MDIOO0_MDC MCU_MDIO0_MDC 0 o OFF 7 1.8V/3.3V VDDSHV2_MCU LVCMOS PU/PD
WKUP_GPIO0_55 7 10 ves pad 1o

C9 MCU_MDIOO0_MDIO MCU_MDIO0_MDIO 0 10 OFF 7 1.8V/3.3V VDDSHV2_MCU LVCMOS PU/PD 0
WKUP_GPIO0_54 7 10 ves pad 1o

B6 MCU_OSPI0O_CLK MCU_OSPI0_CLK 0 o OFF 7 1.8V/3.3V VDDSHV1_MCU LVCMOS PU/PD
MCU_HYPERBUSO0_CK 1 o Yes
WKUP_GPIO0_16 7 10 pad
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# 6-1. Pin Attributes (continued)

BALL RX
voekr e s wape | e | meser | RESCT | voumace | powsn | wvs | SRR uppoun| oss | ATV | 0
[1] 2] 3] [4] 6] M([)7I;)E i8] [11] 12] DIS[;\4B]LE [15]
B7 MCU_OSPI0_DQS MCU_OSPI0_DQS 0 I OFF 7 1.8V/3.3V VDDSHV1_MCU LVCMOS PU/PD 0
MCU_HYPERBUSO_RWDS 1 10 Yes 0
WKUP_GPIO0_18 7 10 pad
cs8 MCU_OSPIO_LBCLKO MCU_OSPI0O_LBCLKO 0 10 OFF 7 1.8V/3.3V VDDSHV1_MCU LVCMOS PU/PD 0
MCU_HYPERBUSO_CKn 1 o Yes
WKUP_GPIO0_17 7 10 pad
D6 MCU_OSPI0_CSn0 MCU_OSPI0_CSn0 0 o OFF 7 1.8V/3.3V VDDSHV1_MCU LVCMOS PU/PD
MCU_HYPERBUSO0_CSn0 1 o Yes 1/0
WKUP_GPIO0_27 7 10 pad
D7 MCU_OSPI0_CSn1 MCU_OSPI0_CSn1 0 o OFF 7 1.8V/3.3V VDDSHV1_MCU LVCMOS PU/PD
MCU_HYPERBUSO_RESETn 1 o Yes 1/0
WKUP_GPIO0_28 7 10 pad
cé MCU_OSPI0_CSn2 MCU_OSPI0_CSn2 0 o OFF 7 1.8V/3.3V VDDSHV1_MCU LVCMOS PU/PD
MCU_OSPI0_CSn2 1 o
MCU_HYPERBUSO_RESETOn |2 |
MCU_HYPERBUSO_WPn 3 o Yes
MCU_HYPERBUSO_CSn1 4 o
MCU_OSPI0_RESET_OUTO 6 o
WKUP_GPIO0_30 7 10 pad
D5 MCU_OSPI0_CSn3 MCU_OSPI0O_CSn3 0 o OFF 7 1.8V/3.3V VDDSHV1_MCU LVCMOS PU/PD
MCU_OSPI0O_CSn3 1 o
MCU_HYPERBUSO_INTn 2 |
MCU_HYPERBUSO_WPn 3 o Yes
MCU_OSPIO_RESET_OUT1 5 o
MCU_OSPI0O_ECC_FAIL 6 I 1
WKUP_GPIO0_31 7 10 pad
D8 MCU_OSPI0_DO MCU_OSPI0_DO 0 10 OFF 7 1.8V/3.3V VDDSHV1_MCU LVCMOS PU/PD 0
MCU_HYPERBUS0_DQO 1 10 0
Yes 1/0
WKUP_GPIO0_19 7 10 pad
BOOTMODEOO Bootstrap ||
c7 MCU_OSPI0_D1 MCU_OSPI0_D1 0 10 OFF 7 1.8V/3.3V VDDSHV1_MCU LVCMOS PU/PD 0
MCU_HYPERBUSO0_DQ1 1 10 0
WKUP_GPIO0_20 7 10 ves pad 1o
BOOTMODEO1 Bootstrap ||
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# 6-1. Pin Attributes (continued)

BALL RX
voekr e s wape | e | meser | RESCT | voumace | powsn | wvs | SRR uppoun| oss | ATV | 0
1 2] 13] 4] 6] M([)7I;)E 6] 1] (2] DIS[?“B]LE [15]
c5 MCU_OSPI0_D2 MCU_OSPI0_D2 0 10 OFF 7 18V/33V VDDSHV1_MCU LVCMOS PU/PD 0
MCU_HYPERBUSO0_DQ2 1 10 Yes 0 1/0
WKUP_GPIO0_21 7 10 pad
A5 MCU_OSPI0_D3 MCU_OSPI0_D3 0 10 OFF 7 18V/33V VDDSHV1_MCU LVCMOS PU/PD 0
MCU_HYPERBUSO0_DQ3 1 10 Yes 0 1/0
WKUP_GPIO0_22 7 10 pad
A6 MCU_OSPI0_D4 MCU_OSPI0_D4 0 10 OFF 7 18V/33V VDDSHV1_MCU LVCMOS PU/PD 0
MCU_HYPERBUSO0_DQ4 1 10 0
Yes 1/0
WKUP_GPIO0_23 7 10 pad
BOOTMODEO02 Bootstrap ||
B8 MCU_OSPI0_D5 MCU_OSPI0_D5 0 10 OFF 7 18V/33V VDDSHV1_MCU LVCMOS PU/PD 0
MCU_HYPERBUSO0_DQ5 1 10 0
Yes 1/0
WKUP_GPIO0_24 7 10 pad
BOOTMODEO3 Bootstrap ||
A8 MCU_OSPI0_D6 MCU_OSPI0_D6 0 10 OFF 7 18V/33V VDDSHV1_MCU LVCMOS PU/PD 0
MCU_HYPERBUSO0_DQ6 1 10 Yes 0 1/0
WKUP_GPIO0_25 7 10 pad
A7 MCU_OSPI0_D7 MCU_OSPI0_D7 0 10 OFF 7 1.8V/3.3V VDDSHV1_MCU LVCMOS PU/PD 0
MCU_HYPERBUSO0_DQ7 1 10 Yes 0 1/0
WKUP_GPIO0_26 7 10 pad
G19 MCU_PORz MCU_PORz I 18V VDDA_WKUP, Ves |FSRESET
VDDA_POR_WKUP
B13 MCU_RESETSTATZ MCU_RESETSTATz 0 o PD 0 18V/33V VDDSHVO_MCU LVCMOS PU/PD
WKUP_GPIO0_79 7 10 ves pad
A18 MCU_RESETz MCU_RESETz 0 I 0 18V/33V VDDSHVO_MCU Yes |LVCMOS PU/PD
B10 MCU_RGMII_RXC MCU_RGMII1_RXC 0 I OFF 7 18V/33V VDDSHV2_MCU LVCMOS PU/PD 0
MCU_RMII1_REF_CLK 1 I Yes 0 1/0
WKUP_GPIO0_49 7 10 pad
A11 MCU_RGMII1_RX_CTL MCU_RGMII1_RX_CTL 0 I OFF 7 18V/33V VDDSHV2_MCU LVCMOS PU/PD 0
MCU_RMII1_RX_ER 1 I Yes 0 1/0
WKUP_GPIO0_43 7 10 pad
A12 MCU_RGMII_TXC MCU_RGMII1_TXC 0 o OFF 7 18V/33V VDDSHV2_MCU LVCMOS PU/PD
MCU_RMII1_TX_EN 1 o Yes 1/0
WKUP_GPIO0_48 7 10 pad
D11 MCU_RGMIIM_TX_CTL MCU_RGMII1_TX_CTL 0 o OFF 7 1.8V/3.3V VDDSHV2_MCU LVCMOS PU/PD
MCU_RMII1_CRS_DV 1 I Yes 0 1/0
WKUP_GPIO0_29 7 10 pad
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# 6-1. Pin Attributes (continued)

BALL RX
voekr e s wape | e | meser | RESCT | voumace | powsn | wvs | SRR uppoun| oss | ATV | 0
[1] 2] 3] [4] 6] M([)7I;)E i8] [11] 12] DIS[?“B]LE [15]
A9 MCU_RGMII1_RDO MCU_RGMII1_RDO 0 I OFF 7 1.8V/3.3V VDDSHV2_MCU LVCMOS PU/PD 0
MCU_RMII1_RXDO 1 I Yes 0 1/0
WKUP_GPIO0_53 7 10 pad
B9 MCU_RGMII1_RD1 MCU_RGMII1_RD1 0 | OFF 7 1.8V/3.3V VDDSHV2_MCU LVCMOS PU/PD 0
MCU_RMII1_RXD1 1 | Yes 0 1/0
WKUP_GPIO0_52 7 10 pad
A10 MCU_RGMII1_RD2 MCU_RGMII1_RD2 0 I OFF 7 1.8V/3.3V VDDSHV2_MCU LVCMOS PU/PD 0
MCU_TIMER_I05 1 10 Yes 0 1/0
WKUP_GPIO0_51 7 10 pad
c10 MCU_RGMII1_RD3 MCU_RGMII1_RD3 0 | OFF 7 1.8V/3.3V VDDSHV2_MCU LVCMOS PU/PD 0
MCU_TIMER_IO4 1 10 Yes 0 1/0
WKUP_GPIO0_50 7 10 pad
D10 MCU_RGMII1_TDO MCU_RGMII1_TDO 0 o OFF 7 1.8V/3.3V VDDSHV2_MCU LVCMOS PU/PD
MCU_RMII1_TXDO 1 o Yes 1/0
WKUP_GPIO0_47 7 10 pad
B11 MCU_RGMII1_TD1 MCU_RGMII1_TD1 0 o OFF 7 1.8V/3.3V VDDSHV2_MCU LVCMOS PU/PD
MCU_RMII1_TXD1 1 o Yes 1/0
WKUP_GPIO0_46 7 10 pad
B12 MCU_RGMII1_TD2 MCU_RGMII1_TD2 0 o OFF 7 1.8V/3.3V VDDSHV2_MCU LVCMOS PU/PD
MCU_TIMER_IO3 1 10 0
Yes 1/0
MCU_ADC_EXT_TRIGGER1 3 | 0
WKUP_GPIO0_45 7 10 pad
c12 MCU_RGMII1_TD3 MCU_RGMII1_TD3 0 o OFF 7 1.8V/3.3V VDDSHV2_MCU LVCMOS PU/PD
MCU_TIMER_I02 1 10 0
Yes 1/0
MCU_ADC_EXT_TRIGGERO 3 I 0
WKUP_GPIO0_44 7 10 pad
G18 MCU_SAFETY_ERRORnN MCU_SAFETY_ERRORnN 0 10 OFF 0 18V VDDA_WKUP, Yes |LVCMOS PU/PD
VDDA_POR_WKUP
Cc13 MCU_SPIO_CLK MCU_SPIO_CLK 0 10 OFF 7 1.8V/3.3V VDDSHV0_MCU LVCMOS PU/PD 0 Yes
WKUP_GPIO0_56 7 10 Yes pad 1/0
MCU_BOOTMODEOQ0 Bootstrap ||
A19 MCU_SPI0_CS0 MCU_SPI0_CSO 0 10 OFF 7 1.8V/3.3V VDDSHVO0_MCU LVCMOS PU/PD 1 Yes
MCU_TIMER_IO1 4 10 Yes 0 1/0
WKUP_GPIO0_59 7 10 pad
A20 MCU_SPI0_DO MCU_SPI0_DO 0 10 OFF 7 1.8V/3.3V VDDSHV0_MCU LVCMOS PU/PD 0 Yes
WKUP_GPIO0_57 7 10 Yes pad 1/0
MCU_BOOTMODEO1 Bootstrap ||
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# 6-1. Pin Attributes (continued)

BALL RX
BALL 10 PULL
BALL BALL SIGNAL MUX —rz | cEe= RESET I e ER e BUFFER | oocwn | Dsis ACTIVE/ 10
NUMBER NAME NAME MODE (5] STATE | REL: MUX A 1] (0] TYPE e 13] X RET
1] 2] 3] 4] MODE 1] DISABLE [15]
(6] 2 18] (2] 14
[7] [14]
B17 MCU_SPI0_D1 MCU_SPI0_D1 0 10 OFF 7 1.8V/3.3V VDDSHVO_MCU LVCMOS PU/PD 0 Yes
MCU_TIMER_IO0 4 10 0
Yes 1/0
WKUP_GPIO0_58 7 10 pad
MCU_BOOTMODEO02 Bootstrap ||
P20 MMCO_CALPAD MMCO_CALPAD A 18V VDDS_MMCO, eMMCPHY PU/PD
VDDA_0P8_DLL_MM
co
P18 MMCO_CLK MMCO_CLK o 18V VDDS_MMCO, eMMCPHY PU/PD
VDDA_0P8_DLL_MM
co
R17 MMCO_CMD MMCO_CMD 10 18V VDDS_MMCO, eMMCPHY PU/PD 1
VDDA_0P8_DLL_MM
co
P19 MMCO0_DS MMCO_DS 10 18V VDDS_MMCO, eMMCPHY PU/PD 1
VDDA_0P8_DLL_MM
Cco
P21 MMC1_CLK MMC1_CLK 0 10 OFF 7 18V/3.3V VDDSHV5 SDIO PU/PD 0
UART8_RXD 1 I 1
TIMER_IO4 3 10 0
UART4_CTSn 5 I 1
Yes
GPIO0_66 7 10 pad
SPI1_CLK 8 10 0
UARTO_RTSn 9 o)
12C6_SDA 10 10D 1
M20 MMC1_CMD MMC1_CMD 0 10 OFF 7 18V/3.3V VDDSHV5 SDIO PU/PD 1
UART8_TXD 1 o)
TIMER_IO5 3 10 0
UART4_RTSn 5 o Yes
GPIO0_67 7 10 pad
SPI1_D1 8 10 0
12C6_SCL 10 10D 1
R16 MMCO_DATO MMCO_DATO 10 18V VDDS_MMCO, eMMCPHY PU/PD 1
VDDA_0P8_DLL_MM
Cco
P17 MMCO_DAT1 MMCO_DAT1 10 18V VDDS_MMCO, eMMCPHY PU/PD 1
VDDA_0OP8_DLL_MM
Cco
R18 MMCO_DAT2 MMCO_DAT2 10 18V VDDS_MMCO, eMMCPHY PU/PD 1
VDDA_0P8_DLL_MM
Cco
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# 6-1. Pin Attributes (continued)

BALL RX
BALL 110 PULL
BALL BALL SIGNAL MUX —rz | cEe= RESET I e ER e BUFFER | oocwn | Dsis ACTIVE/ 10
NUMBER NAME NAME MODE (5] STATE | REL: MUX A 1] (0] TYPE e 13] TX RET
] 2] 3] 4] MODE 1] DISABLE [15]
(6] 2 18] (2] 14
[7] [14]
R20 MMCO_DAT3 MMCO_DAT3 10 18V VDDS_MMCO, eMMCPHY PU/PD 1
VDDA_0P8_DLL_MM
Cco
R19 MMCO_DAT4 MMCO_DAT4 10 18V VDDS_MMCO, eMMCPHY PU/PD 1
VDDA_0P8_DLL_MM
Cco
P16 MMCO_DAT5 MMCO_DAT5 10 1.8V VDDS_MMCO, eMMCPHY PU/PD 1
VDDA_OP8_DLL_MM
Cco
R21 MMCO_DAT6 MMCO_DAT6 10 1.8V VDDS_MMCO, eMMCPHY PU/PD 1
VDDA_OP8_DLL_MM
co
T21 MMCO_DAT7 MMCOQ_DAT7 10 1.8V VDDS_MMCO, eMMCPHY PU/PD 1
VDDA_OP8_DLL_MM
co
M19 MMC1_DATO MMC1_DATO 0 (o] OFF 7 1.8V/3.3V VDDSHV5 SDIO PU/PD 1
UART7_RTSn 1 o]
ECAP1_IN_APWM_OUT 2 10 10
TIMER_IO3 3 10 0
UART4_TXD 5 o)
Yes
GPIO0_65 7 10 pad
SPI1_DO 8 10 0
UART5_RTSn 9 o
12C4_SCL 10 10D 1
UART2_TXD 11 o
N21 MMC1_DAT1 MMC1_DAT1 0 10 OFF 7 1.8V/3.3V VDDSHV5 SDIO PU/PD 1
UART7_CTSn 1 I 1
ECAPO_IN_APWM_OUT 2 10 10
TIMER_IO2 3 10 0
UART4_RXD 5 I 1
Yes
GPIO0_64 7 10 pad
SPI1_CS2 8 10 1
UART5_CTSn 9 I 1
12C4_SDA 10 10D 1
UART2_RXD 11 I 1
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# 6-1. Pin Attributes (continued)

BALL RX
voekr e s wape | e | meser | RESCT | voumace | powsn | wvs | SRR uppoun| oss | ATV | 0
[1] [2] [3] [4] 6] M([.;I;)E i8] [11] 2] DIS[:\4B]LE [15]
N20 MMC1_DAT2 MMC1_DAT2 0 10 OFF 7 1.8V/3.3V VDDSHV5 SDIO PU/PD 1
UART7_TXD 1 (0]
TIMER_IO1 3 10 0
GPI00_63 7 10 pad
Yes
SPI1_CS1 8 10 1
CPTS0_TS_SYNC 9 (o]
12C3_SDA 10 10D 1
UARTS5_TXD 1 (0]
N19 MMC1_DAT3 MMC1_DAT3 0 10 OFF 7 1.8V/3.3V VDDSHV5 SDIO PU/PD 1
UART7_RXD 1 | 1
PCIE1_CLKREQn 2 10 10
TIMER_IOO0 3 10 0
GPIO0_62 7 10 Yes pad
SPI1_CS0 8 10 1
UARTO_CTSn 9 | 1
12C3_SCL 10 10D 1
UART5_RXD 11 | 1
K19 OSC1_XI OSC1_XI | 1.8V VDDA_OSC1 Yes HFOSC
J19 0OSC1_XO 0OSC1_XO (o] 1.8V VDDA_OSC1 Yes HFOSC
C15 PMIC_POWER_EN1 PMIC_POWER_EN1 0 (o] OFF 7 1.8V/3.3V VDDSHV0_MCU LVCMOS PU/PD Yes
MCU_I3C0_SDAPULLEN 5 oD Yes
WKUP_GPIO0_68 7 10 pad
T19 PMIC_WAKEONn PMIC_WAKEONn 0 oD OFF 7 1.8V/3.3V VDDSHV2 LVCMOS PU/PD
RGMII4_TD1 4 (0] Yes
GPIOO0_1 7 10 pad
H20 PORz PORz 0 | 0 1.8V VDDA_WKUP, Yes FS RESET
VDDA_POR_WKUP
U2 RESETSTATz RESETSTATz 0 (0] PD 0 1.8V/3.3V VDDSHVO0 Yes LVCMOS PU/PD
A15 RESET_REQz RESET_REQz 0 | OFF 0 1.8V/3.3V VDDSHV0_MCU Yes LVCMOS PU/PD
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# 6-1. Pin Attributes (continued)

BALL RX
voekr e s wape | e | meser | RESCT | voumace | powsn | wvs | SRR uppoun| oss | ATV | 0
[1] [2] [3] [4] 6] M([)7I;)E i8] [11] 2] DIS[?“B]LE [15]

AA20 RMII1_CRS_DV RMII1_CRS_DV 0 | OFF 7 1.8V/3.3V VDDSHV2 LVCMOS PU/PD 0 Yes
RGMIIM1_RD2 4 | 0
RMII1_CRS_DV 5 | 0
GPIOO_4 7 10 pad
EHRPWM2_B 9 10 Yes 0 1/0
TRC_DATA7 10 o
UART4_TXD 1 o
MCASP1_AXR1 12 10 0
GPMCO_AD2 14 10 0

Y17 RMII1_RX_ER RMII1_RX_ER 0 | OFF 7 1.8V/3.3V VDDSHV2 LVCMOS PU/PD 0 Yes
RGMIIM1_RD3 4 | 0
RMII1_RX_ER 5 | 0
GPIOO0_5 7 10 pad
EHRPWM2_A 9 10 Yes 0 1/0
TRC_DATA6 10 o
UART6_TXD 1 o
MCASP1_AXRO 12 10 0
GPMCO_AD3 14 10 0

V17 RMIIM_TX_EN RMIIM_TX_EN 0 o OFF 7 1.8VI3.3V VDDSHV2 LVCMOS PU/PD Yes
RGMIl4_RXC 4 | 0
RMIIM_TX_EN 5 o
GPIOO_7 7 10 pad
EQEP2_A 9 | Yes 0 1/0
UART9_TXD 1 o
MCASPO_AXRS8 12 10 0
12C1_SCL 13 10D 1
GPMCO_AD5 14 10 0

AA17 RMII1_RXDO RMII1_RXDO 0 | OFF 7 1.8VI3.3V VDDSHV2 LVCMOS PU/PD 0 Yes
RGMII1_RDO 4 | 0
RMII1_RXDO 5 | 0
MCAN14_TX 6 (0]
GPIO0_2 7 10 Yes pad 1/0
TRC_DATA9 10 [¢]
UART5_TXD 1" o
MCASP1_AXR3 12 10 0
GPMCO_ADO 14 10 0
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# 6-1. Pin Attributes (continued)

BALL RX
voekr e s wape | e | meser | RESCT | voumace | powsn | wvs | SRR uppoun| oss | ATV | 0
[1] [2] [3] [4] 6] M([)7I;)E i8] [11] 2] DIS[?“B]LE [15]
Y15 RMII1_RXD1 RMII1_RXD1 0 | OFF 7 1.8V/3.3V VDDSHV2 LVCMOS PU/PD 0 Yes
RGMII1_RD1 4 | 0
RMII1_RXD1 5 | 0
MCAN14_RX 6 | 1
GPIOO0_3 7 10 pad
Yes 1/0
EHRPWM_TZn_IN2 9 | 0
TRC_DATA8 10 o
UART5_RXD 1 | 1
MCASP1_AXR2 12 10 0
GPMCO_AD1 14 10 0
Y16 RMII1_TXDO RMII1_TXDO 0 o OFF 7 1.8VI/3.3V VDDSHV2 LVCMOS PU/PD Yes
RGMIIM_RX_CTL 4 | 0
RMII1_TXDO 5 [¢]
GPIOO_6 7 10 pad
EHRPWMO_SYNCO 9 o Yes 1/0
TRC_CTL 10 o
UART6_RXD 1 | 1
MCASPO_AFSX 12 10 0
GPMCO_AD4 14 10 0
AA19 RMII1_TXD1 RMII1_TXD1 0 o OFF 7 1.8V/3.3V VDDSHV2 LVCMOS PU/PD Yes
RGMII1_RXC 4 | 0
RMII1_TXD1 5 o
GPIOO0_8 7 10 pad
EHRPWM_TZn_IN1 9 | 0
TRC_DATA5 10 [¢] ves 1o
UART9_RXD 1" | 1
MCASPO_AXR3 12 10 0
12C1_SDA 13 10D 1
GPMCO_AD6 14 10 0
V7 SERDESO_REXT SERDESO_REXT A 0.8V VDDA_0P8_SERDESO SERDES
i/DDA_1 P8_SERDESO
i/DDA_OPS_SERDESO
C
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INSTRUMENTS DRA821U-Q1, DRA821U
www.ti.com/ja-jp JAJSII9E — APRIL 2020 — REVISED JUNE 2023

# 6-1. Pin Attributes (continued)

BALL RX
BALL /[e] PULL

BALL BALL SIGNAL MUX TYPE RESET RESET VOLTAGE POWER HYS BUFFER UP/DOWN DSIS ACTIVE/ 10
NUMBER NAME NAME MODE [5] STATE REL. MUX VALUE 9] [10] TYPE TYPE 3] TX RET
[1] [2] [3] [4] MODE [11] DISABLE [15]

[6] 8] 12 14

7 [4]

AA8 SERDESO_REFCLK_N SERDESO_REFCLK_N 10 08V VDDA_0P8 SERDESO SERDES

VDDA_1P8_SERDESO

VDDA_0P8_SERDESO
c

AA9 SERDESO_REFCLK_P SERDESO_REFCLK_P 10 08V VDDA_0P8_SERDESO SERDES

VDDA _1P8_SERDES0

VDDA 0P8 _SERDES0
C

AA11 SERDES0_RX0_N SERDES0_RX0_N 0.8V VDDA_0P8_SERDES0 SERDES
VDDA_1P8_SERDESO

VDDA 0P8 _SERDESO
C

SGMII3_RX0_N |
PCIE1_RXO0_N |
USBO_SSRXIN |
AA12 SERDESO_RX0_P SERDESO0_RX0_P | 08V VDDA_0P8_SERDESO SERDES
VDDA_1P8_SERDESO
VDDA _0P8_SERDESO
c
SGMII3_RX0_P |
PCIE1_RX0_P |
USBO_SSRX1P |
w8 SERDESO_RX1_N SERDESO_RX1_N | 08V VDDA_0P8_SERDESO SERDES
VDDA_1P8_SERDESO
VDDA 0P8 _SERDESO
c
SGMIl4_RX0_N |
PCIE1_RX1_N |
USBO_SSRX2N |
we SERDESO_RX1_P SERDESO0_RX1_P | 08V VDDA_0P8_SERDESO SERDES
VDDA_1P8_SERDESO
VDDA _0P8_SERDESO
c
SGMIl4_RX0_P |
PCIE1_RX1_P |
USBO_SSRX2P |
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# 6-1. Pin Attributes (continued)

BALL RX
BALL 110 PULL
BALL BALL SIGNAL MUX | voe | reser | RESET | b e POWER wys | BUFFER | oeen | bsis | ACTIVE/ 10
NUMBER NAME NAME MODE 4 Seare | REL.Mux | VOLTAS 5 s TYPE YoE o > RET
] 2] 3] 4] MODE 1] DISABLE | [15]
(6] 2 18] (2] 14
[7] [14]
Y7 SERDES0_RX2_N SERDES0_RX2_N 0.8V VDDA_0P8_SERDESO0 SERDES
VDDA_1P8_SERDESO
VDDA_0P8_SERDESO
c
SGMIM_RX0_N
PCIE1_RX2_N
USBO_SSRXIN
Y8 SERDESO_RX2_P SERDESO0_RX2_P 08V VDDA_0P8_SERDESO SERDES
VDDA_1P8_SERDESO
VDDA _0P8_SERDESO
c
SGMII_RX0_P
PCIE1_RX2_P
USBO_SSRX1P
W5 SERDES0_RX3 N SERDES0O_RX3 N 0.8V VDDA_0P8_SERDESO0 SERDES
VDDA_1P8_SERDESO
VDDA_0P8_SERDESO
c
SGMII2_RX0_N
PCIE1_RX3_N
USBO_SSRX2N
W6 SERDESO_RX3_P SERDESO0_RX3 P 08V VDDA_0P8_SERDESO SERDES
VDDA_1P8_SERDESO
VDDA_0P8_SERDESO
c
SGMII2_RX0_P
PCIE1_RX3 P
USBO_SSRX2P
w11 SERDES0_TX0_N SERDES0_TX0_N o 0.8V VDDA_0P8_SERDESO0 SERDES
VDDA_1P8_SERDESO
VDDA_0P8_SERDESO
c
SGMII3_TX0_N o
PCIE1_TX0_N o
USBO_SSTXIN o
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DRA821U-Q1, DRA821U
JAJSII9E — APRIL 2020 — REVISED JUNE 2023

# 6-1. Pin Attributes (continued)

BALL RX
BALL 110 PULL
BALL BALL SIGNAL MUX | voe | reser | RESET | b e POWER wys | BUFFER | oeen | bsis | ACTIVE/ 10
NUMBER NAME NAME MODE 4 Seare | REL.Mux | VOLTAS 5 s TYPE YoE o > RET
] 2] 3] 4] MODE 1] DISABLE | [15]
(6] 2 18] (2] 14
[7] [14]
w12 SERDES0_TX0_P SERDES0_TX0_P o 0.8V VDDA_0P8_SERDESO0 SERDES
VDDA_1P8_SERDESO
VDDA_0P8_SERDESO
c
SGMII3_TX0_P o
PCIE1_TX0_P o
USBO_SSTX1P o
Y10 SERDESO_TX1_N SERDESO_TX1_N o 08V VDDA_0P8_SERDESO SERDES
VDDA_1P8_SERDESO
VDDA _0P8_SERDESO
c
SGMIl4_TX0_N o
PCIE1_TX1_N o
USBO_SSTX2N o
Y11 SERDES0_TX1_P SERDESO_TX1_P o 0.8V VDDA_0P8_SERDESO0 SERDES
VDDA_1P8_SERDESO
VDDA_0P8_SERDESO
c
SGMIl4_TX0_P o
PCIE1_TX1_P o
USBO_SSTX2P o
AAS SERDESO_TX2_N SERDESO0_TX2_N o 08V VDDA_0P8_SERDESO SERDES
VDDA_1P8_SERDESO
VDDA_0P8_SERDESO
c
SGMIM_TX0_N o
PCIE1_TX2_N o
USBO_SSTXIN o
AAG SERDES0_TX2_P SERDES0_TX2_P o 0.8V VDDA_0P8_SERDESO0 SERDES
VDDA_1P8_SERDESO
VDDA_0P8_SERDESO
c
SGMII_TX0_P o
PCIE1_TX2_P o
USBO_SSTX1P o
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# 6-1. Pin Attributes (continued)

BALL RX
BALL /0 PULL
BALL BALL SIGNAL MUX iz | e RESET e E OVIER TG BUFFER | oo | Dpsis ACTIVE/ 10
NUMBER NAME NAME MODE 5] STATE | REL. MUX ATOE 0] 0] TYPE e 13) X RET
] 2] 3] [4] MODE 1] DISABLE [15]
(6] 2 18] (2] 14
[71 [14]
Y4 SERDESO_TX3_N SERDESO0_TX3_N o) 0.8V VDDA_0P8_SERDES0 SERDES
VDDA _1P8_SERDES0
VDDA _0P8_SERDES0
C
SGMII2_TX0_N o
PCIE1_TX3_N o
USBO_SSTX2N o
Y5 SERDES0_TX3_P SERDESO0_TX3_P o 0.8V VDDA_OP8_SERDES0 SERDES
VDDA_1P8_SERDES0
VDDA_OP8_SERDES0
e
SGMII2_TX0_P o
PCIE1_TX3_P o
USBO_SSTX2P (¢]
V2 SOC_SAFETY_ERRORn SOC_SAFETY_ERRORn 0 10 OFF 0 18V/33V VDDSHV0 Yes |LVCMOS PU/PD
Y1 SPI0_CLK SPI0_CLK 0 10 OFF 7 1.8V/3.3V VDDSHV0 LVCMOS PU/PD 0
UART1_CTSn 1 I 1
Yes
12C2_SCL 2 10D 10D
GPIO0_53 7 10 pad
w3 SPI0_CS0 SPI0_CS0 0 10 OFF 7 18V/33V VDDSHV0 LVCMOS PU/PD 1
UARTO_CTSn 2 I Yes I
GPIO0_51 7 10 pad
us SPI0_CS1 SPI0_CSH1 0 10 OFF 7 18V/3.3V VDDSHV0 LVCMOS PU/PD 1
CPTS0_TS_COMP 1 o
Yes
UARTO_RTSn 2 o o
GPIO0_52 7 10 pad
V4 SPI0_DO SPI0_DO 0 10 OFF 7 18V/33V VDDSHV0 LVCMOS PU/PD 0
UART1_RTSn 1 o
Yes
12C2_SDA 2 10D 10D
GPIO0_54 7 10 pad
T5 SPI0_D1 SPI0_D1 0 10 OFF 7 18V/33V VDDSHV0 LVCMOS PU/PD 0
Yes
GPIO0_55 7 10 pad
B15 TCK TCK 0 I 0 18V/33V VDDSHVO_MCU Yes |LVCMOS PU/PD
F19 TDI DI 0 I OFF 0 18V/33V VDDSHVO_MCU Yes |LVCMOS PU/PD
F21 TDO TDO 0 oz OFF 0 18V/33V VDDSHVO_MCU Yes |LVCMOS PU/PD
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# 6-1. Pin Attributes (continued)

BALL RX
BALL I[e} PULL
BALL BALL SIGNAL MUX TYPE RESET RESET VOLTAGE POWER HYS BUFFER UP/DOWN | DsIS ACTIVE/ 10
NUMBER NAME NAME MODE 5] STATE | REL- MUX VALUE 9] [10] TYPE TYPE 113] X RET
1] [2] [3] [4] MODE (1] DISABLE [15]
(6] 2 18] (2] 14
[7] [14]
V1 TIMER_IOO TIMER_IO0 0 10 OFF 7 1.8VI3.3V VDDSHVO0 LVCMOS PU/PD 0
ECAP1_IN_APWM_OUT 1 10 0
SYSCLKOUTO 2 o o)
UART3_CTSn 5 | Yes 1
SPI7_DO 6 10 0
GPIO0_60 7 10 pad
MMC1_SDCD 8 | 1
W1 TIMER_IO1 TIMER_IO1 0 10 OFF 7 1.8V/3.3V VDDSHVO0 LVCMOS PU/PD 0
ECAP2_IN_APWM_OUT 1 10 0
OBSCLKO 2 l¢] o
UART3_RTSn 5 o
Yes 0/0
SPI7_D1 6 10 0
GPIO0_61 7 10 pad
MMC1_SDWP 8 | 1
PCIE1_CLKREQn 9 10 0
U4 T™S T™S 0 | OFF 0 1.8V/3.3V VDDSHV0 Yes |LVCMOS PU/PD
B20 TRSTn TRSTn 0 | 0 1.8V/3.3V VDDSHV0_MCU Yes |LVCMOS PU/PD
T16 UARTO_RXD UARTO_RXD 0 | OFF 7 1.8 V3.3V VDDSHV2 LvCMOS PU/PD 1 Yes
RGMII4_TXC 4 o
Yes 0/0
GPIO0_47 7 10 pad
GPMCO_WAITO 14 | 0
T17 UARTO_TXD UARTO_TXD 0 o OFF 7 1.8V/3.3V VDDSHV2 LVCMOS PU/PD Yes
RGMII4_TD2 4 o
Yes
GPIO0_48 7 10 pad
GPMCO_WEn 14 o
T18 UART1_RXD UART1_RXD 0 | OFF 7 1.8 V3.3V VDDSHV2 LvCMOS PU/PD 1 Yes
MCAN17_TX 1 o
TIMER_IO6 3 10 0
Yes
RGMII4_TD3 4 o
GPIO0_49 7 10 pad
GPMCO_OEn_REn 14 o
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# 6-1. Pin Attributes (continued)

BALL RX
BALL 1o PULL
BALL BALL SIGNAL MUX TYPE RESET RESET VOLTAGE POWER HYS BUFFER UP/DOWN | DsIS ACTIVE/ 10
NUMBER NAME NAME MODE [5] STATE REL. MUX VALUE 9] [10] TYPE TYPE 3] X RET
1] [2] [3] [4] MODE [11] DISABLE [15]
[6] 7 [8] [12] 14
[7] [14]
T20 UART1_TXD UART1_TXD 0 [¢] OFF 7 1.8V/3.3V VDDSHV2 LVCMOS PU/PD Yes
MCAN17_RX 1 | 1
TIMER_IO7 3 10 0
Yes
RGMII4_TX_CTL 4 o
GPIO0_50 7 10 pad
GPMCO_CSn0 14 o
V14 UART2_RXD UART2_RXD 0 | OFF 7 1.8V/3.3V VDDSHV2 LVCMOS PU/PD 1 Yes
RGMII2_TD2 4 o
RMII2_CRS_DV 5 | 0
GPIO0_39 7 10 pad
SPI6_CLK 8 10 0
Yes 0/0
GPMCO_CLKOUT 9 o
GPMCO_FCLK_MUX 10 [¢]
UART2_RXD 1 | 1
MCASP2_AXR3 12 10 0
OBSCLK2 14 o)
V13 UART2_TXD UART2_TXD 0 o OFF 7 1.8V/3.3V VDDSHV2 LVCMOS PU/PD Yes
RGMII2_TD3 4 )
RMII2_RX_ER 5 | 0
GPIO0_40 7 10 Yes pad
SPI6_D0 8 10 0
UART2_TXD 1 o
MCASP2_AFSX 12 10 0
W14 UART8_RXD UART8_RXD 0 | OFF 7 1.8V/3.3V VDDSHV2 LVCMOS PU/PD 1 Yes
12C4_SCL 2 10D 10D
MDIOO_MDIO 5 10 0
GPIO0_42 7 10 pad
Yes
TRC_DATA22 10 o
UART8_RXD 1 | 1
MCASP2_AFSR 12 10 0
MCASP2_AXR4 13 10 0
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# 6-1. Pin Attributes (continued)

BALL RX
BALL 110 PULL
BALL BALL SIGNAL MUX —rz | cEe= RESET I e ER e BUFFER | oocwn | Dsis ACTIVE/ 10
NUMBER NAME NAME MODE (5] STATE | REL: MUX A 1] (0] TYPE e 13] TX RET
] 2] 3] 4] MODE 1] DISABLE [15]
l6] . 18] 2] ”
[7] [14]
w19 UART8_TXD UART8_TXD 0 o OFF 7 1.8V/3.3V VDDSHV2 LVCMOS PU/PD Yes
SPI1_CS3 1 10 1
12C4_SDA 2 10D 10D
MDIO0_MDC 5 o
GPIO0_43 7 10 Yes pad
TRC_DATA23 10 o
UART8_TXD 11 o
MCASP2_ACLKR 12 10 0
MCASP2_AXR5 13 10 0
AA3 USBO_DM USBO_DM 10 33V VDDA_0P8_USB ,VD USB2PHY
DA_1P8_USB,
VDDA_3P3_USB
AA2 USBO_DP USB0_DP 10 33V VDDA_OP8_USB ,VD USB2PHY
DA_1P8_USB,
VDDA_3P3_USB
T4 USBO_DRVVBUS USBO_DRVVBUS 0 o OFF 7 1.8V/3.3V VDDSHVO0 LVCMOS PU/PD
Yes
GPIO0_68 7 10 pad
V6 USBO_ID USBO_ID A 33V VDDA_OP8_USB ,VD USB2PHY
DA_1P8_USB,
VDDA_3P3_USB
V5 USBO_RCALIB USBO_RCALIB 10 33V VDDA_OP8_USB ,VD USB2PHY
DA_1P8_USB,
VDDA_3P3_USB
Y2 USBO_VBUS USBO_VBUS A 5.0V VDDA_0P8_USB ,VD USB2PHY
DA_1P8_USB,
VDDA_3P3_USB
K14, P14 VDDAR_CORE VDDAR_CORE PWR
J11, M10 VDDAR_CPU VDDAR_CPU PWR
H12, J14 VDDAR_MCU VDDAR_MCU PWR
K7 VDDA_OP8_PLL_DDR VDDA_OP8_PLL_DDR PWR
P7 VDDA_OP8_USB VDDA_OP8_USB PWR
M18 VDDA_OP8_DLL_MMCO VDDA_OP8_DLL_MMCO PWR
R8, T7, U8 VDDA_OP8_SERDES0 VDDA_OP8_SERDES0 PWR
R9 VDDA_OP8_SERDES0_C VDDA_0P8_SERDES0_C PWR
R6 VDDA_1P8_USB VDDA_1P8_USB PWR
P8 VDDA_1P8_SERDES0 VDDA_1P8_SERDES0 PWR
R7 VDDA_3P3_USB VDDA_3P3_USB PWR
J16 VDDA_ADC_MCU VDDA_ADC_MCU PWR
F15 VDDA_MCU_PLLGRPO VDDA_MCU_PLLGRPO PWR
F16 VDDA_MCU_TEMP VDDA_MCU_TEMP PWR
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# 6-1. Pin Attributes (continued)

BALL RX
BALL I[e] PULL
BALL BALL SIGNAL MUX TYPE RESET RESET VOLTAGE POWER HYS BUFFER uPDOWN | DsIS ACTIVE/ 10
NUMBER NAME NAME MODE 5] sTAaTE | REL- MUX VALUE 9] 110] TYPE TYPE 113] X RET
[1] [2] [3] [4] MODE [11] DISABLE [15]
[6] 7 [8] [12] 14
[7] [14]
G17 VDDA_OSC1 VDDA_0SC1 PWR
N14 VDDA_PLLGRPO VDDA_PLLGRPO PWR
N9 VDDA_PLLGRP4 VDDA_PLLGRP4 PWR
Jo VDDA_PLLGRP6 VDDA_PLLGRP6 PWR
L7 VDDA_PLLGRP8 VDDA_PLLGRPS8 PWR
J15 VDDA_POR_WKUP VDDA_POR_WKUP PWR
J8 VDDA_TEMPO VDDA_TEMPO PWR
P15 VDDA_TEMP1 VDDA_TEMP1 PWR
H16 VDDA_WKUP VDDA_WKUP PWR
N6, P6 VDDSHV0 VDDSHV0 PWR
E13, E14, F13, | VDDSHV0O_MCU VDDSHV0_MCU PWR
F14
E7,E8, F8 VDDSHV1_MCU VDDSHV1_MCU PWR
710, U11,U9 |VDDSHV2 VDDSHV2 PWR
F11,F12,G11 | VDDSHV2_MCU VDDSHV2_MCU PWR
K16, L16 VDDSHV5 VDDSHV5 PWR
A1, G7, H6, J7, | VDDS_DDR VDDS_DDR PWR
K86, M5, U1
F7,L6 VDDS_DDR_BIAS VDDS_DDR_BIAS PWR
J6 VDDS_DDR_C VDDS_DDR_C PWR
M16, N16 VDDS_MMCO VDDS_MMCO PWR
H8, K12, L13, |VDD_CORE VDD_CORE PWR
M12, M14,
N13, N15, N7,
P10, P12, R11,
R13,R15
J10,L11, M9, |VDD_CPU VDD_CPU PWR
N11, N8
G9, H10, H14, | VDD_MCU VDD_MCU PWR
J13, K15
G13 VDD_MCU_WAKE1 VDD_MCU_WAKE1 PWR
P11 VDD_WAKEO VDD_WAKEO PWR
G15 VMON1_ER_VSYS VMON1_ER_VSYS PWR
D16 VMON2_IR_VCPU VMON2_IR_VCPU PWR
E17 VMON3_IR_VEXT1P8 VMON3_IR_VEXT1P8 PWR
F17 VMON4_IR_VEXT1P8 VMON4_IR_VEXT1P8 PWR
L14 VMON5_IR_VEXT3P3 VMON5_IR_VEXT3P3 PWR
N17 VPP_CORE VPP_CORE PWR
E11 VPP_MCU VPP_MCU PWR
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# 6-1. Pin Attributes (continued)

BALL RX
BALL 1o PULL
BALL BALL SIGNAL MUX TYPE RESET RESET VOLTAGE POWER HYS BUFFER UP/DOWN | DsIS ACTIVE/ 10
NUMBER NAME NAME MODE [5] STATE REL. MUX VALUE 9] [10] TYPE TYPE 3] X RET
[1] [2] [3] [4] MODE [11] DISABLE [15]
(6] 2 18] (2] 14
[7] [14]
B5,AA1, AA10, | VSS VSS GND
AA13, AA4,
AA7, C11,
D15, D17, D3,
E10, E12, E15,
E16, ES6, E9,
F1,G10, G12,
G16, G6, G8,
H11, H13, H15,
H19, H4, H7,
H9, J1, J12,
J21, K11, K13,
K3, L12, L19,
L5, M11, M13,
M15, M21, M6,
M8, N10, N12,
N3, P13, P5,
P9, R10, R12,
R14, T11, T2,
T6, T8, T9,
u10, U7, V11,
V12, V9, W10,
W13, W18,
W4, W7, Y12,
Y3, Y6, Y9
B18 WKUP_GPIO0_0 MCU_SPI1_CLK 0 10 OFF 7 1.8V/3.3V VDDSHVO0_MCU LVCMOS PU/PD 0 Yes
MCU_SPI1_CLK 1 10 0
Yes
WKUP_GPIO0_0 7 10 pad
MCU_BOOTMODEO03 Bootstrap ||
B19 WKUP_GPIOO0_1 MCU_SPI1_DO 0 10 OFF 7 1.8V/3.3V VDDSHV0_MCU LVCMOS PU/PD 0 Yes
MCU_SPI1_DO 1 10 0
Yes 1/0
WKUP_GPIOO0_1 7 10 pad
MCU_BOOTMODE04 Bootstrap ||
D14 WKUP_GPIO0_2 MCU_SPI1_D1 0 10 OFF 7 1.8V/3.3V VDDSHV0_MCU LVCMOS PU/PD 0 Yes
MCU_SPI1_D1 1 10 0
Yes 1/0
WKUP_GPIOO0_2 7 10 pad
MCU_BOOTMODEO05 Bootstrap ||
B21 WKUP_GPIOO0_3 MCU_SPI1_CS0 0 10 OFF 7 1.8V/3.3V VDDSHV0_MCU LVCMOS PU/PD 1 Yes
MCU_SPI1_CS0 1 10 Yes 1
WKUP_GPIO0_3 7 10 pad
D13 WKUP_GPIO0_4 MCU_MCAN1_TX 0 [¢] OFF 7 1.8V/3.3V VDDSHV0_MCU LVCMOS PU/PD Yes
MCU_MCAN1_TX 1 ¢]
MCU_SPIO_CS3 2 10 Yes 10
MCU_ADC_EXT_TRIGGERO 3 | pad
WKUP_GPIO0_4 7 10 pad
Copyright © 2023 Texas Instruments Incorporated Submit Document Feedback 41

Product Folder Links: DRA821U-Q1 DRA821U

English Data Sheet: SPRSP57


https://www.ti.com/ja-jp
https://www.ti.com/product/ja-jp/dra821u-q1?qgpn=dra821u-q1
https://www.ti.com/product/ja-jp/dra821u?qgpn=dra821u
https://www.ti.com/ja-jp/lit/pdf/JAJSII9
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSII9E&partnum=DRA821U-Q1
https://www.ti.com/product/ja-jp/dra821u-q1?qgpn=dra821u-q1
https://www.ti.com/product/ja-jp/dra821u?qgpn=dra821u
https://www.ti.com/lit/pdf/SPRSP57

13 TEXAS
INSTRUMENTS

www.ti.com/ja-jp

DRA821U-Q1, DRA821U
JAJSII9E — APRIL 2020 — REVISED JUNE 2023

# 6-1. Pin Attributes (continued)

BALL RX
voekr e s wape | e | meser | RESCT | voumace | powsn | wvs | SRR uppoun| oss | ATV | 0
[1] [2] [3] [4] 6] M([)7I;)E i8] [11] 2] DIS[:\“B]LE [15]
B16 WKUP_GPIO0_5 MCU_MCAN1_RX 0 | OFF 7 1.8V/3.3V VDDSHV0_MCU LVCMOS PU/PD 1 Yes
MCU_MCAN1_RX 1 | 1
MCU_SPI1_CS3 2 10 Yes 10
MCU_ADC_EXT_TRIGGER1 3 | pad
WKUP_GPIO0_5 7 10 pad
C14 WKUP_GPIO0_6 WKUP_UARTO_CTSn 0 | OFF 7 1.8V/3.3V VDDSHV0_MCU LVCMOS PU/PD 1 Yes
WKUP_UARTO_CTSn 1 | 1
MCU_CPTS0_HW1TSPUSH 2 | Yes |
MCU_I2C1_SCL 3 10D 1
WKUP_GPIO0_6 7 10 pad
C18 WKUP_GPIO0_7 WKUP_UARTO_RTSn 0 o OFF 7 1.8VI/3.3V VDDSHV0_MCU LVCMOS PU/PD Yes
WKUP_UARTO_RTSn 1 o
MCU_CPTS0_HW2TSPUSH 2 | Yes |
MCU_I2C1_SDA 3 10D 1
WKUP_GPIO0_7 7 10 pad
c21 WKUP_GPIO0_8 MCU_I2C1_SCL 0 10D OFF 7 1.8V/3.3V VDDSHV0_MCU LVCMOS PU/PD 1 Yes
MCU_I2C1_SCL 1 10D 1
MCU_CPTS0_TS_SYNC 2 o [¢]
MCU_I3C0_SCL 3 10 ves 1
MCU_TIMER_IO6 4 10 0
WKUP_GPIOO0_8 7 10 pad
c19 WKUP_GPIO0_9 MCU_I2C1_SDA 0 10D OFF 7 1.8V/3.3V VDDSHV0_MCU LVCMOS PU/PD 1 Yes
MCU_I2C1_SDA 1 10D 1
MCU_CPTS0_TS_COMP 2 (¢] [¢]
MCU_I3CO_SDA 3 10 ves 1
MCU_TIMER_IO7 4 10 0
WKUP_GPIOO0_9 7 10 pad
Cc20 WKUP_GPIO0_10 MCU_EXT_REFCLKO 0 | OFF 7 1.8VI3.3V VDDSHV0_MCU LVCMOS PU/PD 0 Yes
MCU_EXT_REFCLKO 1 | 0
MCU_UARTO_TXD 2 o o]
MCU_ADC_EXT_TRIGGERO 3 | Yes 0
MCU_CPTSO0_RFT_CLK 4 | 0
MCU_SYSCLKOUTO 5 o
WKUP_GPIO0_10 7 10 pad
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# 6-1. Pin Attributes (continued)

BALL RX
voekr e s wape | e | meser | RESCT | voumace | powsn | wvs | SRR uppoun| oss | ATV | 0
[1] [2] [3] [4] 6] M([)7I;)E i8] [11] 2] DIS[1A43]LE [15]

C16 WKUP_GPIO0_11 MCU_OBSCLKO 0 (¢] OFF 7 1.8V/3.3V VDDSHVO0_MCU LVCMOS PU/PD Yes
MCU_OBSCLKO 1 o
MCU_UARTO_RXD 2 | |
MCU_ADC_EXT_TRIGGER1 3 | 0
MCU_TIMER_IO1 4 10 ves 0
MCU_I3C0_SDAPULLEN 5 oD
MCU_CLKOUTO 6 oz
WKUP_GPIO0_11 7 10 pad

D19 WKUP_GPIO0_12 MCU_UARTO_TXD 0 o OFF 7 1.8V/3.3V VDDSHVO0_MCU LVCMOS PU/PD Yes
MCU_SPIO_CS1 1 10

Yes

WKUP_GPIO0_12 7 10 pad
MCU_BOOTMODEO08 Bootstrap ||

D20 WKUP_GPIO0_13 MCU_UARTO_RXD 0 | OFF 7 1.8V/3.3V VDDSHV0_MCU LVCMOS PU/PD 1 Yes
MCU_SPI1_CS1 1 10

Yes

WKUP_GPIO0_13 7 10 pad
MCU_BOOTMODEO09 Bootstrap ||

E20 WKUP_GPIO0_14 MCU_UARTO_CTSn 0 | OFF 7 1.8V/3.3V VDDSHV0_MCU LVCMOS PU/PD 1 Yes
MCU_SPIO_CS2 1 10
MCU_TIMER_IO8 4 10 Yes 0
WKUP_GPIO0_14 7 10 pad
MCU_BOOTMODEO06 Bootstrap ||

E21 WKUP_GPIO0_15 MCU_UARTO_RTSn 0 o OFF 7 1.8V/3.3V VDDSHV0_MCU LVCMOS PU/PD Yes
MCU_SPI1_CS2 1 10
MCU_TIMER_IO9 4 10 Yes 0
WKUP_GPIO0_15 7 10 pad
MCU_BOOTMODEO7 Bootstrap ||

D21 WKUP_GPIO0_77 MCU_TIMER_IO6 4 10 OFF 7 1.8VI/3.3V VDDSHV0_MCU LVCMOS PU/PD 0 Yes
WKUP_GPIO0_77 7 10 Yes pad
BOOTMODEO04 Bootstrap ||

E19 WKUP_GPIO0_78 MCU_TIMER_IO7 4 10 OFF 7 1.8V/3.3V VDDSHV0_MCU LVCMOS PU/PD 0 Yes
WKUP_GPIO0_78 7 10 Yes pad
BOOTMODEO05 Bootstrap ||

D18 WKUP_GPIO0_80 WKUP_GPIO0_80 7 10 OFF 7 1.8V/3.3V VDDSHVO0_MCU LVCMOS PU/PD pad Yes
BOOTMODEO06 Bootstrap || ves
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# 6-1. Pin Attributes (continued)

BALL RX
BALL 110 PULL
BALL BALL SIGNAL MUX TYPE RESET RESET VOLTAGE POWER HYS BUFFER UP/DOWN | DsIs ACTIVE/ 10
NUMBER NAME NAME MODE 5] STATE REL. MUX VALUE 1] [10] TYPE TYPE 113] TX RET
[1] [2] [3] [4] MODE [11] DISABLE [15]
(6] = (8l [12] e
[7] [14]
c17 WKUP_GPIO0_81 WKUP_LF_CLKIN 1 | OFF 7 1.8V/3.3V VDDSHV0_MCU LVCMOS PU/PD pad Yes
WKUP_GPIO0_81 7 10 Yes pad
BOOTMODEOQ7 Bootstrap ||
E18 WKUP_GPIO0_84 PMIC_WAKE1n 0 oD OFF 7 1.8V/3.3V VDDSHV0_MCU LVCMOS PU/PD
MCU_EXT_REFCLKO 1 | 0
Yes
MCU_CPTSO0_RFT_CLK 2 | |
WKUP_GPIO0_84 7 10 pad
F20 WKUP_I2C0_SCL WKUP_I2C0_SCL 0 10D OFF 0 1.8V/3.3V VDDSHV0_MCU 12C OD FS 1 Yes
Yes
WKUP_GPIOO0_64 7 10 pad
H21 WKUP_I2C0_SDA WKUP_I2C0_SDA 0 10D OFF 0 1.8V/3.3V VDDSHV0_MCU 12COD FS 1 Yes
Yes
WKUP_GPIO0_65 7 10 pad
K21 WKUP_OSCO0_XI WKUP_OSCO0_XI | 18V VDDA_WKUP, Yes HFOSC
VDDA_POR_WKUP
L21 WKUP_OSCO0_XO WKUP_OSC0_XO o 18V VDDA_WKUP, Yes HFOSC
VDDA_POR_WKUP
B14 WKUP_UARTO_RXD WKUP_UARTO_RXD 0 | OFF 7 1.8V/3.3V VDDSHV0_MCU LVCMOS PU/PD 1 Yes
Yes 1/0
WKUP_GPIO0_60 7 10 pad
A14 WKUP_UARTO_TXD WKUP_UARTO_TXD 0 o OFF 7 1.8V/3.3V VDDSHV0_MCU LVCMOS PU/PD Yes
Yes 1/0
WKUP_GPIOO0_61 7 10 pad

The following list describes the table column headers:

1. BALL NUMBER: Ball numbers on the bottom side associated with each signal on the bottom.
2. BALL NAME: Mechanical name from package device (name is taken from muxmode 0).
3. SIGNAL NAME: Names of signals multiplexed on each ball (also notice that the name of the ball is the signal name in muxmode 0).
pas

3% 6-1, Pin Attributes, does not take into account the subsystem multiplexing signals. Subsystem multiplexing signals are described in &2

v ar 6.3, Signal Descriptions.
4. MUXMODE: Multiplexing mode number:

a. MUXMODE 0 is the primary muxmode. The primary muxmode is not necessarily the default muxmode.
b2
The default muxmode is the mode at the release of the reset; also see the BALL RESET REL. MUXMODE column.
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b. MUXMODE 1 through 7 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
e O = Output
* OD = Open drain terminal - Output
* |0 = Input or Output
* |OD = Open drain terminal - Input or Output
* |10Z = Input, Output or Three-state terminal
* OZ = Output or Three-state terminal
« A= Analog
« PWR = Power
* GND = Ground
+ CAP = LDO Capacitor.
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 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.
7. BALL RESET REL. MUXMODE: This muxmode is automatically configured at the release of the RESETSTATz and MCU_RESETSTATz signals.
An empty box means Not Applicable.
8. 1/0 VOLTAGE VALUE: This column describes the IO voltage value (the corresponding power supply).
An empty box means Not Applicable.
9. POWER: The voltage supply that powers the terminal IO buffers.
An empty box means Not Applicable.
10. HYS: Indicates if the input buffer has hysteresis:
* Yes: With hysteresis
* No: Without hysteresis

An empty box means No.

For more information, see the hysteresis values in ©27<z.~ 7.6, Electrical Characteristics.
11. BUFFER TYPE: This column describes the associated output buffer type

An empty box means Not Applicable.

For drive strength of the associated output buffer, refer to =7 3. 7.6, Electrical Characteristics.
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12. PULL UP/DOWN TYPE: Indicates 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
* An empty box means No pull.
13. DSIS: The deselected input state (DSIS) indicates the state driven on the peripheral input (logic "0", logic "1", or "pad" level) when the peripheral pin
function is not selected by any of the PINCNTLx registers.
* 0: Logic 0 driven on the input signal port of the peripheral.
* 1: Logic 1 driven on the input signal port of the peripheral.
* pad: Logic state of the pad is driven on the input signal port of the peripheral.
* An empty box means Not Applicable.
14. RXACTIVE / TXDISABLE: This column indicates the default value of the RXACTIVE / TXDISABLE bits in the PADCONFIG register.
* RXACTIVE: 0 = receiver disabled, 1 = receiver enabled.
+ TXDISABLE: 0 = driver enabled, 1 = driver disabled.
* An empty box means Not Applicable.

-
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 (HiZ mode is not an input signal).

-
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.

15. 10 RET: Indicates if wakeup and 10 retention are supported.
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6.3 Signal Descriptions

Many signals are available on multiple pins, according to the software configuration of the pin multiplexing
options.

The following list describes the column headers:
1. SIGNAL NAME: The name of the signal passing through the pin.

%

Signal names provided in each Signal Descriptions table, (5% 6-1 through 3 6-106) represent the
pin layer multiplexed signal function which is selected via the PADCONFIG registers. Device
subsystems may provide an additional layer of signal multiplexing, which means the signal names
described in these tables may have additional signal functions. For more information, see the
respective peripheral chapter of the device TRM.

2. DESCRIPTION: Description of the signal
3. PIN TYPE: Signal direction and type:
* | =Input
* O = Output
» OD = Opent drain terminal - Output
* 1O = Input or Output
* |OD = Open drain terminal - Input or Output
* |0Z = Input, Output or Three-state terminal
» OZ = Output or Three-state terminal
* A= Analog
« PWR = Power
*+ GND = Ground
» CAP = LDO Capacitor
4. BALL: Associated balls bottom

For more information on the 1/O cell configurations, see Pad Configuration Registers section in Device
Configuration chapter of the device TRM.

6.3.1 ADC

e
The ADC can be configured to be used as a GPI. For more information, see Analog-to-Digital
Converter (ADC) section in Peripherals chapter in the device TRM.

6.3.1.1 MCU Domain
| 6-2. ADCO Signal Descriptions

SIGNAL NAME [1] DESCRIPTION [2] PIN[.;]YPE BALL [4]
MCU_ADCO_AINO ADC Analog Input 0 A H17
MCU_ADCO_AIN1 ADC Analog Input 1 A K18
MCU_ADCO_AIN2 ADC Analog Input 2 A M17
MCU_ADCO_AIN3 ADC Analog Input 3 A L18
MCU_ADCO_AIN4 ADC Analog Input 4 A J18
MCU_ADCO_AIN5 ADC Analog Input 5 A J17
MCU_ADCO_AIN6 ADC Analog Input 6 A K17
MCU_ADCO_AIN7 ADC Analog Input 7 A L17
MCU_ADC_EXT_TRIGGERO ADC Trigger Input I C12, C20, D13
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# 6-2. ADCO Signal Descriptions (continued)

SIGNAL NAME [1] DESCRIPTION [2] PIN[-:I;]YPE BALL [4]
MCU_ADC_EXT_TRIGGER1 ADC Trigger Input | B12, B16, C16
6.3.2 DDRSS
6.3.2.1 MAIN Domain

£ 6-3. DDRSSO0 Signal Descriptions

SIGNAL NAME [1] DESCRIPTION [2] PIN[g]YPE BALL [4]
DDR_RET External IO Retention Enable | R5
DDRO_CKN DDRSS Differential Clock (negative) 10 H1
DDRO_CKP DDRSS Differential Clock (positive) 10 G1
DDRO_RESETn DDRSS Reset 10 J5
DDRO_CAO0 DDRSS Command Address 10 G4
DDRO_CA1 DDRSS Command Address 10 H3
DDRO0O_CA2 DDRSS Command Address 10 Ja
DDRO_CA3 DDRSS Command Address 10 K1
DDRO_CA4 DDRSS Command Address 10 J2
DDRO_CA5 DDRSS Command Address 10 H5
DDRO_CAL0" IO Pad Calibration Resistor A K5
DDRO_CKEO DDRSS Clock Enable 10 G2
DDRO_CKE1 DDRSS Clock Enable 10 H2
DDRO_CSn0_0 DDRSS Chip Select 10 G3
DDRO_CSn0_1 DDRSS Chip Select 10 K2
DDRO_CSn1_0 DDRSS Chip Select 10 G5
DDRO_CSn1_1 DDRSS Chip Select 10 J3
DDR0O_DMO DDRSS Data Mask 10 A3
DDRO_DM1 DDRSS Data Mask 10 E4
DDRO_DM2 DDRSS Data Mask 10 N1
DDRO_DM3 DDRSS Data Mask 10 R4
DDRO_DQO DDRSS Data 10 B4
DDRO_DQ1 DDRSS Data 10 A4
DDRO_DQ2 DDRSS Data 10 C4
DDRO_DQ3 DDRSS Data 10 C1
DDRO_DQ4 DDRSS Data 10 C3
DDRO_DQ5 DDRSS Data 10 Cc2
DDRO_DQ6 DDRSS Data 10 A2
DDRO_DQ7 DDRSS Data 10 B3
DDRO_DQ8 DDRSS Data 10 D1
DDRO_DQ9 DDRSS Data 10 D2
DDRO_DQ10 DDRSS Data 10 F2
DDRO_DQ11 DDRSS Data 10 E3
DDRO_DQ12 DDRSS Data 10 F3
DDRO_DQ13 DDRSS Data 10 F4
DDRO_DQ14 DDRSS Data 10 D4
DDRO_DQ15 DDRSS Data 10 F5
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# 6-3. DDRSSO Signal Descriptions (continued)

SIGNAL NAME [1] DESCRIPTION [2] PIN[-:I;]YPE BALL [4]
DDRO_DQ16 DDRSS Data 10 K4
DDRO_DQ17 DDRSS Data 10 L4
DDRO0_DQ18 DDRSS Data 10 M4
DDRO0_DQ19 DDRSS Data 10 L3
DDRO_DQ20 DDRSS Data 10 L2
DDRO_DQ21 DDRSS Data 10 L1
DDRO0_DQ22 DDRSS Data 10 M3
DDRO0_DQ23 DDRSS Data 10 N2
DDRO0_DQ24 DDRSS Data 10 R3
DDRO0_DQ25 DDRSS Data 10 T
DDRO0_DQ26 DDRSS Data 10 P1
DDRO_DQ27 DDRSS Data 10 P2
DDRO_DQ28 DDRSS Data 10 N4
DDRO0_DQ29 DDRSS Data 10 P3
DDRO0_DQ30 DDRSS Data 10 P4
DDRO_DQ31 DDRSS Data 10 N5
DDRO_DQSON DDRSS Complimentary Data Strobe 10 B1
DDRO_DQSO0P DDRSS Data Strobe 10 B2
DDRO_DQS1N DDRSS Complimentary Data Strobe 10 E1
DDRO_DQS1P DDRSS Data Strobe 10 E2
DDRO_DQS2N DDRSS Complimentary Data Strobe 10 M1
DDRO_DQS2P DDRSS Data Strobe 10 M2
DDRO_DQS3N DDRSS Complimentary Data Strobe 10 R1
DDRO_DQS3P DDRSS Data Strobe 10 R2

(1)  Anexternal 240 Q +1% resistor must be connected between this pin and VSS. No external voltage should be applied to this pin.

6.3.2.2 DDRSS Mapping

% 6-4 presents DDRSS interface signal mapping.
£ 6-4. DDRSS Signal Mapping

SIGNAL NAME [1] MEMORY TYPE PIN TYPE [3] BALL [4]
LPDDR4
DDRO_CA0 CAO0_A 10 G4
DDRO_CA1 CA1_A 10 H3
DDRO_CA2 CA2_A 10 Ja
DDRO_CA3 CA3_A 10 K1
DDRO_CA4 CA4_A 10 J2
DDRO_CA5 CA5_A 10 H5
DDRO_CKP CK_t A 10 H1
DDRO_CKN CK c A 10 G1
DDR0_DQO DQO 10 B4
DDRO_DQ1 DQ1 10 A4
DDRO_DQ2 DQ2 10 c4
DDRO_DQ3 DQ3 10 c1
DDRO_DQ4 DQ4 10 c3
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# 6-4. DDRSS Signal Mapping (continued)

SIGNAL NAME [1] MEMORY TYPE PIN TYPE [3] BALL [4]
LPDDR4
DDRO_DQ5 DQ5 10 c2
DDRO_DQ6 DQ6 10 A2
DDRO_DQ7 DQ7 10 B3
DDRO_DQ8 DQ8 10 D1
DDRO_DQ9 DQ9 10 D2
DDRO_DQ10 DQ10 10 F2
DDRO_DQ11 DQ11 10 E3
DDRO_DQ12 DQ12 10 F3
DDR0_DQ13 DQ13 10 F4
DDRO_DQ14 DQ14 10 D4
DDR0_DQ15 DQ15 10 F5
DDR0_DQ16 DQ16 10 K4
DDRO_DQ17 DQ17 10 L4
DDRO_DQ18 DQ18 10 M4
DDRO_DQ19 DQ19 10 L3
DDRO_DQ20 DQ20 10 L2
DDRO_DQ21 DQ21 10 L1
DDRO_DQ22 DQ22 10 M3
DDRO_DQ23 DQ23 10 N2
DDRO_DQ24 DQ24 10 R3
DDRO_DQ25 DQ25 10 T
DDRO_DQ26 DQ26 10 P1
DDRO_DQ27 DQ27 10 P2
DDR0_DQ28 DQ28 10 N4
DDRO_DQ29 DQ29 10 P3
DDRO_DQ30 DQ30 10 P4
DDRO_DQ31 DQ31 10 N5
DDRO_DMO DMIO 10 A3
DDRO_DMf DMI1 10 E4
DDRO_DM2 DMI2 10 N1
DDRO_DM3 DMI3 10 R4
DDRO_DQSON DQS0 10 B1
DDRO_DQSOP DQS0_n 10 B2
DDRO_DQS1N DQS1 10 E1
DDRO_DQS1P DQS1_n 10 E2
DDRO_DQS2N DQS2 10 M1
DDRO_DQS2P DQS2_n 10 M2
DDRO_DQS3N DQS3 10 R1
DDRO_DQS3P DQS3_n 10 R2
DDRO_RESETn RESET n 10 J5
DDRO_CALO VTP A K5
DDRO_CKEO 10 G2
DDRO_CKE1 10 H2
DDRO_CSn0_0 10 G3
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# 6-4. DDRSS Signal Mapping (continued)

SIGNAL NAME [1] MEMORY TYPE PIN TYPE [3] BALL [4]
LPDDR4

DDRO_CSn0_1 10 K2

DDRO_CSn1_0 10 G5

DDRO_CSn1_1 10 J3

6.3.3 GPIO

6.3.3.1 MAIN Domain
# 6-5. GPIOO0 Signal Descriptions

SIGNAL NAME [1] DESCRIPTION [2] PIN[.;]YPE BALL [4]

GPIO0_0 General Purpose Input/Output 10 U6

GPIOO0_1 General Purpose Input/Output 10 T19
GPIO0_2 General Purpose Input/Output 10 AA17
GPIO0_3 General Purpose Input/Output 10 Y15
GPIO0_4 General Purpose Input/Output 10 AA20
GPIOO0_5 General Purpose Input/Output 10 Y17
GPIOO0_6 General Purpose Input/Output 10 Y16
GPIOO0_7 General Purpose Input/Output 10 V17
GPIOO_8 General Purpose Input/Output 10 AA19
GPIOO0_9 General Purpose Input/Output 10 V18
GPIO0_10 General Purpose Input/Output 10 V20
GPIO0_11 General Purpose Input/Output 10 w21
GPIO0_12 General Purpose Input/Output 10 V16
GPIO0_13 General Purpose Input/Output 10 Y18
GPIO0_14 General Purpose Input/Output 10 Y19
GPIO0_15 General Purpose Input/Output 10 Y21

GPIO0_16 General Purpose Input/Output 10 W16
GPIO0_17 General Purpose Input/Output 10 W15
GPIO0_18 General Purpose Input/Output 10 Y20
GPIO0_19 General Purpose Input/Output 10 V21

GPIO0_20 General Purpose Input/Output 10 V19
GPI00_21 General Purpose Input/Output 10 T13
GPIO0_22 General Purpose Input/Output 10 u14
GPIO0_23 General Purpose Input/Output 10 u16
GPIO0_24 General Purpose Input/Output 10 u15
GPIO0_25 General Purpose Input/Output 10 T15
GPIO0_26 General Purpose Input/Output 10 u19
GPIO0_27 General Purpose Input/Output 10 T14
GPIO0_28 General Purpose Input/Output 10 u18
GPIO0_29 General Purpose Input/Output 10 u17
GPIO0_30 General Purpose Input/Output 10 u20
GPIO0_31 General Purpose Input/Output 10 Y14
GPIO0_32 General Purpose Input/Output 10 Y13
GPIO0_33 General Purpose Input/Output 10 AA15
GPIO0_34 General Purpose Input/Output 10 AA14
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# 6-5. GPIOO0 Signal Descriptions (continued)

SIGNAL NAME [1] DESCRIPTION [2] P'N[;]YPE BALL [4]
GPIO0_35 General Purpose Input/Output 10 AA18
GPIO0_36 General Purpose Input/Output 10 AA16
GPIO0_37 General Purpose Input/Output 10 W17
GPIO0_38 General Purpose Input/Output 10 W20
GPIOO0_39 General Purpose Input/Output 10 V14
GPIO0_40 General Purpose Input/Output 10 V13
GPIO0_41 General Purpose Input/Output 10 u12
GPIO0_42 General Purpose Input/Output 10 W14
GPIO0_43 General Purpose Input/Output 10 W19
GPIO0_44 General Purpose Input/Output 10 uU13
GPIO0_45 General Purpose Input/Output 10 V15
GPIO0_46 General Purpose Input/Output 10 u21
GPIO0_47 General Purpose Input/Output 10 T16
GPIO0_48 General Purpose Input/Output 10 T17
GPIO0_49 General Purpose Input/Output 10 T18
GPIO0_50 General Purpose Input/Output 10 T20
GPIO0_51 General Purpose Input/Output 10 W3
GPIO0_52 General Purpose Input/Output 10 us
GPIO0_53 General Purpose Input/Output 10 Y1
GPIO0_54 General Purpose Input/Output 10 V4
GPIO0_55 General Purpose Input/Output 10 T5
GPIO0_56 General Purpose Input/Output 10 V3
GPIO0_57 General Purpose Input/Output 10 w2
GPIO0_58 General Purpose Input/Output 10 U3
GPIO0_59 General Purpose Input/Output 10 T3
GPIO0_60 General Purpose Input/Output 10 V1
GPI00_61 General Purpose Input/Output 10 W1
GPIO0_62 General Purpose Input/Output 10 N19
GPIO0_63 General Purpose Input/Output 10 N20
GPIO0_64 General Purpose Input/Output 10 N21
GPIO0_65 General Purpose Input/Output 10 M19
GPIO0_66 General Purpose Input/Output 10 P21
GPIO0_67 General Purpose Input/Output 10 M20
GPIO0_68 General Purpose Input/Output 10 T4
6.3.3.2 WKUP Domain
# 6-6. GPIOO Signal Descriptions
SIGNAL NAME [1] DESCRIPTION [2] PIN[;]YPE ALF [4]

WKUP_GPIOO0_0 General Purpose Input/Output 10 B18
WKUP_GPIOO0_1 General Purpose Input/Output 10 B19
WKUP_GPIO0_2 General Purpose Input/Output 10 D14
WKUP_GPIO0_3 General Purpose Input/Output 10 B21
WKUP_GPIO0_4 General Purpose Input/Output 10 D13
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# 6-6. GPIOO0 Signal Descriptions (continued)

SIGNAL NAME [1] DESCRIPTION [2] P'N[;]YPE ALF [4]
WKUP_GPIO0_5 General Purpose Input/Output 10 B16
WKUP_GPIO0_6 General Purpose Input/Output 10 C14
WKUP_GPIO0_7 General Purpose Input/Output 10 Cc18
WKUP_GPIO0_8 General Purpose Input/Output 10 C21
WKUP_GPIO0_9 General Purpose Input/Output 10 C19
WKUP_GPIO0_10 General Purpose Input/Output 10 C20
WKUP_GPIOO0_11 General Purpose Input/Output 10 Cc16
WKUP_GPIOO0_12 General Purpose Input/Output 10 D19
WKUP_GPIO0_13 General Purpose Input/Output 10 D20
WKUP_GPIO0_14 General Purpose Input/Output 10 E20
WKUP_GPIO0_15 General Purpose Input/Output 10 E21
WKUP_GPIO0_16 General Purpose Input/Output 10 B6
WKUP_GPIO0_17 General Purpose Input/Output 10 Cc8
WKUP_GPIO0_18 General Purpose Input/Output 10 B7
WKUP_GPIO0_19 General Purpose Input/Output 10 D8
WKUP_GPIOO0_20 General Purpose Input/Output 10 Cc7
WKUP_GPIO0_21 General Purpose Input/Output 10 C5
WKUP_GPIO0_22 General Purpose Input/Output 10 A5
WKUP_GPIO0_23 General Purpose Input/Output 10 A6
WKUP_GPIO0_24 General Purpose Input/Output 10 B8
WKUP_GPIO0_25 General Purpose Input/Output 10 A8
WKUP_GPIO0_26 General Purpose Input/Output 10 A7
WKUP_GPIO0_27 General Purpose Input/Output 10 D6
WKUP_GPIOO0_28 General Purpose Input/Output 10 D7
WKUP_GPIO0_29 General Purpose Input/Output 10 D11
WKUP_GPIO0_30 General Purpose Input/Output 10 C6
WKUP_GPIO0_31 General Purpose Input/Output 10 D5
WKUP_GPIO0_43 General Purpose Input/Output 10 A11
WKUP_GPIO0_44 General Purpose Input/Output 10 C12
WKUP_GPIO0_45 General Purpose Input/Output 10 B12
WKUP_GPIO0_46 General Purpose Input/Output 10 B11
WKUP_GPIOO0_47 General Purpose Input/Output 10 D10
WKUP_GPIO0_48 General Purpose Input/Output 10 A12
WKUP_GPIO0_49 General Purpose Input/Output 10 B10
WKUP_GPIO0_50 General Purpose Input/Output 10 Cc10
WKUP_GPIO0_51 General Purpose Input/Output 10 A10
WKUP_GPIO0_52 General Purpose Input/Output 10 B9
WKUP_GPIO0_53 General Purpose Input/Output 10 A9
WKUP_GPIO0_54 General Purpose Input/Output 10 C9
WKUP_GPIOO0_55 General Purpose Input/Output 10 D9
WKUP_GPIO0_56 General Purpose Input/Output 10 C13
WKUP_GPIO0_57 General Purpose Input/Output 10 A20
WKUP_GPIO0_58 General Purpose Input/Output 10 B17
WKUP_GPIO0_59 General Purpose Input/Output 10 A19
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# 6-6. GPIOO0 Signal Descriptions (continued)

SIGNAL NAME [1] DESCRIPTION [2] PIN[-:I;]YPE ALF [4]
WKUP_GPIO0_60 General Purpose Input/Output 10 B14
WKUP_GPIO0_61 General Purpose Input/Output 10 A14
WKUP_GPIO0_62 General Purpose Input/Output 10 A16
WKUP_GPIO0_63 General Purpose Input/Output 10 A17
WKUP_GPIO0_64 General Purpose Input/Output 10 F20
WKUP_GPIO0_65 General Purpose Input/Output 10 H21
WKUP_GPIO0_66 General Purpose Input/Output 10 G21
WKUP_GPIOO0_67 General Purpose Input/Output 10 G20
WKUP_GPIO0_68 General Purpose Input/Output 10 C15
WKUP_GPIO0_77 General Purpose Input/Output 10 D21
WKUP_GPIO0_78 General Purpose Input/Output 10 E19
WKUP_GPIO0_79 General Purpose Input/Output 10 B13
WKUP_GPIO0_80 General Purpose Input/Output 10 D18
WKUP_GPIO0_81 General Purpose Input/Output 10 c17
WKUP_GPIO0_84 General Purpose Input/Output 10 E18
6.3.412C
6.3.4.1 MAIN Domain

£ 6-7.12C0 Signal Descriptions

SIGNAL NAME [1] DESCRIPTION [2] PIN[;-]YPE BALL [4]
12C0_SCL 12C Clock 10D V3
12C0_SDA I12C Data 10D W2

£ 6-8. 12C1 Signal Descriptions

SIGNAL NAME [1] DESCRIPTION [2] PIN[.;]YPE BALL [4]
12C1_SCL 12C Clock 10D us3, v17
12C1_SDA I12C Data 10D AA19, T3

£ 6-9. 12C2 Signal Descriptions

SIGNAL NAME [1] DESCRIPTION [2] PIN[?;]YPE BALL [4]
12C2_SCL 12C Clock 10D W15, Y1
12C2_SDA I12C Data 10D V4, Y20

£ 6-10. 12C3 Signal Descriptions

SIGNAL NAME [1] DESCRIPTION [2] PIN[;-]YPE BALL [4]
12C3_SCL 12C Clock 10D N19, V19
12C3_SDA I12C Data 10D N20, T13

# 6-11. 12C4 Signal Descriptions

SIGNAL NAME [1] DESCRIPTION [2] PIN[;]YPE BALL [4]
12C4_SCL 12C Clock 10D M19, W14
12C4_SDA I12C Data 10D N21, W19
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# 6-12. 12C5 Signal Descriptions

SIGNAL NAME [1] DESCRIPTION [2] P'N[;]YPE BALL [4]
12C5_SCL 12C Clock 10D AA18
12C5_SDA 12C Data oD AA16

£ 6-13. 12C6 Signal Descriptions

SIGNAL NAME [1] DESCRIPTION [2] P'N[?;]YPE BALL [4]
12C6_SCL 12C Clock IOD AA15, M20
12C6_SDA 12C Data IOD AA14, P21
6.3.4.2 MCU Domain

£ 6-14.12C0 Signal Descriptions

SIGNAL NAME [1] DESCRIPTION [2] P'N[g]YPE BALL [4]
MCU_I2C0_SCL 12C Clock IOD G21
MCU_I2C0_SDA 12C Data IOD G20

# 6-15. 12C1 Signal Descriptions

SIGNAL NAME [1] DESCRIPTION [2] P'Ng]YPE BALL [4]
MCU_I2C1_SCL 12C Clock IoD C14, C21
MCU_I2C1_SDA 12C Data IOD C18,C19
6.3.4.3 WKUP Domain

# 6-16. 12C0 Signal Descriptions

SIGNAL NAME [1] DESCRIPTION [2] P'N[;']YPE BALL [4]
WKUP_I2C0_SCL 12C Clock 10D F20
WKUP_I2C0_SDA 12C Data IOD H21
6.3.513C
6.3.5.1 MAIN Domain

£ 6-17.13CO0 Signal Descriptions

SIGNAL NAME [1] DESCRIPTION [2] P'N[;YPE BALL [4]
13C0_SCL I3C Clock 10 AA18
I3C0_SDA 13C Data 10 AA16
I3C0_SDAPULLEN MAIN domain I3C Data Pull Enable o) AA14
6.3.5.2 MCU Domain

£ 6-18. 13C0 Signal Descriptions

SIGNAL NAME [1] DESCRIPTION [2] P'N[;']YPE BALL [4]
MCU_I3C0_SCL I3C Clock 10 c21
MCU_I3C0_SDA 13C Data 10 c19
MCU_I3C0_SDAPULLEN MCU domain I13C Data Pull Enable (0] C15,C16
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6.3.6 MCAN
6.3.6.1 MAIN Domain

# 6-19. MCANO Signal Descriptions

SIGNAL NAME [1] DESCRIPTION [2] P'N[-:,r’]YPE BALL [4]
MCANO_RX MCAN Receive Data | V20
MCANO_TX MCAN Transmit Data (0] V18
£ 6-20. MCAN1 Signal Descriptions
SIGNAL NAME [1] DESCRIPTION [2] P'N[gPE BALL [4]
MCAN1_RX MCAN Receive Data I V16
MCAN1_TX MCAN Transmit Data O w21
# 6-21. MCAN2 Signal Descriptions
SIGNAL NAME [1] DESCRIPTION [2] P'N[;-]YPE BALL [4]
MCAN2_RX MCAN Receive Data | Y19
MCAN2_TX MCAN Transmit Data o Y18
# 6-22. MCAN3 Signal Descriptions
SIGNAL NAME [1] DESCRIPTION [2] P'N[;]YPE BALL [4]
MCAN3_RX MCAN Receive Data | W16
MCAN3_TX MCAN Transmit Data (0] Y21
# 6-23. MCAN4 Signal Descriptions
SIGNAL NAME [1] DESCRIPTION [2] P'N[E]YPE BALL [4]
MCAN4_RX MCAN Receive Data | Y20
MCAN4_TX MCAN Transmit Data O W15
& 6-24. MCANS Signal Descriptions
SIGNAL NAME [1] DESCRIPTION [2] P'N[;-]YPE BALL [4]
MCAN5_RX MCAN Receive Data | V19
MCAN5_TX MCAN Transmit Data o V21
# 6-25. MCANG Signal Descriptions
SIGNAL NAME [1] DESCRIPTION [2] P'N[;]YPE BALL [4]
MCANG6_RX MCAN Receive Data | u14
MCAN6_TX MCAN Transmit Data (0] T13
£ 6-26. MCAN7 Signal Descriptions
SIGNAL NAME [1] DESCRIPTION [2] P'N[;]YPE BALL [4]
MCAN7_RX MCAN Receive Data | u15
MCAN7_TX MCAN Transmit Data O u16
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# 6-27. MCANS Signal Descriptions

SIGNAL NAME [1] DESCRIPTION [2] PIN[-:I;]YPE BALL [4]
MCANS8_RX MCAN Receive Data | u19
MCANS8_TX MCAN Transmit Data (0] T15
£ 6-28. MCANQ Signal Descriptions
SIGNAL NAME [1] DESCRIPTION [2] PIN[?;]YPE BALL [4]
MCAN9_RX MCAN Receive Data | u18
MCAN9_TX MCAN Transmit Data O T14
# 6-29. MCAN10 Signal Descriptions
SIGNAL NAME [1] DESCRIPTION [2] PIN[-:I;]YPE BALL [4]
MCAN10_RX MCAN Receive Data | u20
MCAN10_TX MCAN Transmit Data (0] u17
# 6-30. MCAN11 Signal Descriptions
SIGNAL NAME [1] DESCRIPTION [2] P'N[;]YPE BALL [4]
MCAN11_RX MCAN Receive Data | Y13
MCAN11_TX MCAN Transmit Data (0] Y14
£ 6-31. MCAN12 Signal Descriptions
SIGNAL NAME [1] DESCRIPTION [2] PIN[};]YPE BALL [4]
MCAN12_RX MCAN Receive Data | AA14
MCAN12_TX MCAN Transmit Data O AA15
£ 6-32. MCAN13 Signal Descriptions
SIGNAL NAME [1] DESCRIPTION [2] P'Ng]YPE BALL [4]
MCAN13_RX MCAN Receive Data | AA16
MCAN13_TX MCAN Transmit Data (0] AA18
# 6-33. MCAN14 Signal Descriptions
SIGNAL NAME [1] DESCRIPTION [2] P'N[;]YPE BALL [4]
MCAN14_RX MCAN Receive Data | Y15
MCAN14_TX MCAN Transmit Data (0] AA17
£ 6-34. MCAN15 Signal Descriptions
SIGNAL NAME [1] DESCRIPTION [2] P'N[;YPE BALL [4]
MCAN15_RX MCAN Receive Data | W20
MCAN15_TX MCAN Transmit Data O W17
# 6-35. MCAN16 Signal Descriptions
SIGNAL NAME [1] DESCRIPTION [2] P'N[;]YPE BALL [4]
MCAN16_RX MCAN Receive Data | u21
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# 6-35. MCAN16 Signal Descriptions (continued)

SIGNAL NAME [1] DESCRIPTION [2] P'N[;]YPE BALL [4]
MCAN16_TX MCAN Transmit Data (0] V15
£ 6-36. MCAN17 Signal Descriptions
SIGNAL NAME [1] DESCRIPTION [2] P'N[Q]YPE BALL [4]
MCAN17_RX MCAN Receive Data | T20
MCAN17_TX MCAN Transmit Data O T18
6.3.6.2 MCU Domain
£ 6-37. MCANO Signal Descriptions
SIGNAL NAME [1] DESCRIPTION [2] P'N[g]YPE BALL [4]
MCU_MCANO_RX MCAN Receive Data | A17
MCU_MCANO_TX MCAN Transmit Data (0] A16
£ 6-38. MCAN1 Signal Descriptions
SIGNAL NAME [1] DESCRIPTION [2] P'N[;YPE BALL [4]
MCU_MCAN1_RX MCAN Receive Data | B16
MCU_MCAN1_TX MCAN Transmit Data (0] D13
6.3.7 MCSPI
6.3.7.1 MAIN Domain
# 6-39. MCSPIO Signal Descriptions
SIGNAL NAME [1] DESCRIPTION [2] P'N[;]YPE BALL [4]
SPI0_CLK SPI Clock 10 Y1
SPI0_CSO0 SPI Chip Select 0 10 W3
SPI0_CS1 SPI Chip Select 1 10 us
SPI0_CS2 SPI Chip Select 2 10 Y14
SPI0_CS3 SPI Chip Select 3 10 u13
SPI0_DO SPI Data 0 10 V4
SPI0_D1 SPI Data 1 10 T5
£ 6-40. MCSPI1 Signal Descriptions
SIGNAL NAME [1] DESCRIPTION [2] P'Ng]YPE BALL [4]
SPI1_CLK SPI Clock 10 P21
SPI1_CS0 SPI Chip Select 0 10 N19
SPI1_CS1 SPI Chip Select 1 10 N20
SPI1_CS2 SPI Chip Select 2 10 N21
SPI1_CS3 SPI Chip Select 3 10 W19
SPI1_DO0 SPI Data 0 10 M19
SPI1_D1 SPI Data 1 10 M20
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# 6-41. MCSPI2 Signal Descriptions

SIGNAL NAME [1] DESCRIPTION [2] P'N[;]YPE BALL [4]
SPI2_CLK SPI Clock 10 u20
SPI2_CS0 SPI Chip Select 0 10 Y14
SPI2_CS1 SPI Chip Select 1 10 Y13
SPI2_CS2 SPI Chip Select 2 10 AA15
SPI2_CS3 SPI Chip Select 3 10 AA14
SPI2_DO0 SPI Data 0 10 AA18
SPI2_D1 SPI Data 1 10 AA16
£ 6-42. MCSPI3 Signal Descriptions
SIGNAL NAME [1] DESCRIPTION [2] P'Ng]YPE BALL [4]
SPI3_CLK SPI Clock 10 T14
SPI3_CS0 SPI Chip Select 0 10 u16
SPI3_CS1 SPI Chip Select 1 10 u15
SPI3_CS2 SPI Chip Select 2 10 T15
SPI3_CS3 SPI Chip Select 3 10 u19
SPI3_D0 SPI Data 0 10 u18
SPI3_D1 SPI Data 1 10 u17
£ 6-43. MCSPI5 Signal Descriptions
SIGNAL NAME [1] DESCRIPTION [2] P'N[Q]YPE BALL [4]
SPI5_CLK SPI Clock 10 W15
SPI5_CS0 SPI Chip Select 0 10 W16
SPI5_CS1 SPI Chip Select 1 10 V21
SPI5_CS2 SPI Chip Select 2 10 Y19
SPI5_CS3 SPI Chip Select 3 10 Y18
SPI5_D0 SPI Data 0 10 Y21
SPI5_D1 SPI Data 1 10 Y20
£ 6-44. MCSPI6 Signal Descriptions
SIGNAL NAME [1] DESCRIPTION [2] P'N[.;]YPE BALL [4]
SPI6_CLK SPI Clock 10 V14
SPI6_CS0 SPI Chip Select 0 10 W21
SPI6_CS1 SPI Chip Select 1 10 V16
SPI6_CS2 SPI Chip Select 2 10 W17
SPI6_CS3 SPI Chip Select 3 10 W20
SPI6_DO0 SPI Data 0 10 V13
SPI6_D1 SPI Data 1 10 u12
# 6-45. MCSPI7 Signal Descriptions
SIGNAL NAME [1] DESCRIPTION [2] P'N[;]YPE BALL [4]
SPI7_CLK SPI Clock 10 T3
SPI7_CS0 SPI Chip Select 0 10 U3
SPI7_DO0 SPI Data 0 10 V1
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# 6-45. MCSPI7 Signal Descriptions (continued)

SIGNAL NAME [1] DESCRIPTION [2] PIN[-:I;]YPE BALL [4]
SPI7_D1 SPI Data 1 10 WA1
6.3.7.2 MCU Domain
# 6-46. MCSPIO Signal Descriptions
SIGNAL NAME [1] DESCRIPTION [2] PIN[-:I;]YPE BALL [4]
MCU_SPI0O_CLK SPI Clock 10 C13
MCU_SPIO_CSO0 SPI Chip Select 0 10 A19
MCU_SPI0_CS1 SPI Chip Select 1 10 D19
MCU_SPI0_CS2 SPI Chip Select 2 10 E20
MCU_SPIO_CS3 SPI Chip Select 3 10 D13
MCU_SPIO_DO SPI Data 0 10 A20
MCU_SPI0_D1 SPI Data 1 10 B17
£ 6-47. MCSPI1 Signal Descriptions
SIGNAL NAME [1] DESCRIPTION [2] PIN[;-]YPE BALL [4]
MCU_SPI1_CLK SPI Clock 10 B18
MCU_SPI1_CS0 SPI Chip Select 0 10 B21
MCU_SPI1_CS1 SPI Chip Select 1 10 D20
MCU_SPI1_CS2 SPI Chip Select 2 10 E21
MCU_SPI1_CS3 SPI Chip Select 3 10 B16
MCU_SPI1_DO0 SPI Data 0 10 B19
MCU_SPI1_D1 SPI Data 1 10 D14
6.3.8 UART
6.3.8.1 MAIN Domain
% 6-48. UARTO Signal Descriptions
SIGNAL NAME [1] DESCRIPTION [2] PIN[?;]YPE BALL [4]
UARTO_CTSn UART Clear to Send (active low) | N19, W3
UARTO_DCDn UART Data Carrier Detect (active low) | T15
UARTO_DSRn UART Data Set Ready (active low) | u19
UARTO_DTRn UART Data Terminal Ready (active low) (0] Y14
UARTO_RIn UART Ring Indicator | Y13
UARTO_RTSn UART Request to Send (active low) (0] P21, U5
UARTO_RXD UART Receive Data | T16
UARTO_TXD UART Transmit Data o] T17
# 6-49. UART1 Signal Descriptions
SIGNAL NAME [1] DESCRIPTION [2] PIN[;]YPE BALL [4]
UART1_CTSn UART Clear to Send (active low) | Y1
UART1_RTSn UART Request to Send (active low) O V4
UART1_RXD UART Receive Data | T18
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# 6-49. UART1 Signal Descriptions (continued)

SIGNAL NAME [1] DESCRIPTION [2] PIN[-:I;]YPE BALL [4]
UART1_TXD UART Transmit Data 0] T20
£ 6-50. UART2 Signal Descriptions
SIGNAL NAME [1] DESCRIPTION [2] PIN[;-]YPE BALL [4]
UART2_CTSn UART Clear to Send (active low) | u17
UART2_RTSn UART Request to Send (active low) O u20
UART2_RXD UART Receive Data | AA15,N21, V14
UART2_TXD UART Transmit Data (0] AA14, M19, V13
£ 6-51. UART3 Signal Descriptions
SIGNAL NAME [1] DESCRIPTION [2] PIN[;I;]YPE BALL [4]
UART3_CTSn UART Clear to Send (active low) | T15, V1
UART3_RTSn UART Request to Send (active low) O u19, W1
UART3_RXD UART Receive Data | U3, Y14, Y18
UART3_TXD UART Transmit Data 0] T3,Y13,Y19
£ 6-52. UART4 Signal Descriptions
SIGNAL NAME [1] DESCRIPTION [2] PIN[;YPE BALL [4]
UART4_CTSn UART Clear to Send (active low) | P21
UART4_RTSn UART Request to Send (active low) (0] M20
UART4_RXD UART Receive Data | N21, U12
UART4_TXD UART Transmit Data 0] AA20, M19
£ 6-53. UARTS5 Signal Descriptions
SIGNAL NAME [1] DESCRIPTION [2] PIN[;-]YPE BALL [4]
UART5_CTSn UART Clear to Send (active low) | N21
UART5_RTSn UART Request to Send (active low) (0] M19
UART5_RXD UART Receive Data | N19, Y15
UART5_TXD UART Transmit Data ) AA17, N20
£+ 6-54. UART6 Signal Descriptions
SIGNAL NAME [1] DESCRIPTION [2] PIN[;]YPE BALL [4]
UART6_CTSn UART Clear to Send (active low) | V16
UART6_RTSn UART Request to Send (active low) O V21
UART6_RXD UART Receive Data | Y16
UART6_TXD UART Transmit Data ) Y17
# 6-55. UART7 Signal Descriptions
SIGNAL NAME [1] DESCRIPTION [2] PIN[-:I;]YPE BALL [4]
UART7_CTSn UART Clear to Send (active low) | N21
UART7_RTSn UART Request to Send (active low) O M19
UART7_RXD UART Receive Data | N19, U21

Copyright © 2023 Texas Instruments Incorporated

Product Folder Links: DRA821U-Q1 DRA821U

Submit Document Feedback 61

English Data Sheet: SPRSP57


https://www.ti.com/ja-jp
https://www.ti.com/product/ja-jp/dra821u-q1?qgpn=dra821u-q1
https://www.ti.com/product/ja-jp/dra821u?qgpn=dra821u
https://www.ti.com/ja-jp/lit/pdf/JAJSII9
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSII9E&partnum=DRA821U-Q1
https://www.ti.com/product/ja-jp/dra821u-q1?qgpn=dra821u-q1
https://www.ti.com/product/ja-jp/dra821u?qgpn=dra821u
https://www.ti.com/lit/pdf/SPRSP57

DRA821U-Q1, DRA821U

JAJSII9E — APRIL 2020 — REVISED JUNE 2023

13 TEXAS
INSTRUMENTS

www.ti.com/ja-jp

# 6-55. UART7 Signal Descriptions (continued)

SIGNAL NAME [1] DESCRIPTION [2] PIN[-:I;]YPE BALL [4]
UART7_TXD UART Transmit Data 0] N20, V15
£ 6-56. UARTS Signal Descriptions
SIGNAL NAME [1] DESCRIPTION [2] PIN[;]YPE BALL [4]
UART8_CTSn UART Clear to Send (active low) | AA18
UART8_RTSn UART Request to Send (active low) O AA16
UART8_RXD UART Receive Data | P21, W14
UART8_TXD UART Transmit Data @) M20, W19
£ 6-57. UART9 Signal Descriptions
SIGNAL NAME [1] DESCRIPTION [2] PIN[;I;]YPE BALL [4]
UART9_CTSn UART Clear to Send (active low) | Y18
UART9_RTSn UART Request to Send (active low) O Y19
UART9_RXD UART Receive Data | AA19, U13
UART9_TXD UART Transmit Data (0] V17
6.3.8.2 MCU Domain
# 6-58. UARTO Signal Descriptions
SIGNAL NAME [1] DESCRIPTION [2] PIN[;]YPE BALL [4]
MCU_UARTO_CTSn UART Clear to Send (active low) | E20
MCU_UARTO_RTSn UART Request to Send (active low) (0] E21
MCU_UARTO_RXD UART Receive Data | C16, D20
MCU_UARTO_TXD UART Transmit Data ) C20, D19
6.3.8.3 WKUP Domain
£ 6-59. UARTO Signal Descriptions
SIGNAL NAME [1] DESCRIPTION [2] PIN[;YPE BALL [4]
WKUP_UARTO_CTSn UART Clear to Send (active low) | C14
WKUP_UARTO_RTSn UART Request to Send (active low) (0] Cc18
WKUP_UARTO0_RXD UART Receive Data | B14
WKUP_UARTO0_TXD UART Transmit Data O A14
6.3.9 MDIO
6.3.9.1 MCU Domain
# 6-60. MDIOO Signal Descriptions
SIGNAL NAME [1] DESCRIPTION [2] PIN[;]YPE BALL [4]
MCU_MDIOO0_MDC MDIO Clock 0] D9
MCU_MDIO0_MDIO MDIO Data 10 C9
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6.3.9.2 MAIN Domain
£ 6-61. MDIOO Signal Descriptions
SIGNAL NAME [1] DESCRIPTION [2] PIN{;}YPE BALL [4]
MDIO0_MDC MDIO Clock 0 W19
MDIOO_MDIO MDIO Data 10 W14
6.3.10 CPSW2G
6.3.10.1 MCU Domain
& 6-62. CPSW2G0 Signal Descriptions
SIGNAL NAME [1] DESCRIPTION [2] PIN[;]YPE BALL [4]
MCU_RGMII1_RXC RGMII Receive Clock | B10
MCU_RGMII1_TXC RGMII Transmit Clock ] A12
MCU_RGMII1_RX_CTL RGMII Receive Control | A11
MCU_RGMII1_TX_CTL RGMII Transmit Control ] D11
MCU_RGMII1_RDO RGMII Receive Data 0 | A9
MCU_RGMII1_RD1 RGMII Receive Data 1 | B9
MCU_RGMII1_RD2 RGMII Receive Data 2 | A10
MCU_RGMII1_RD3 RGMII Receive Data 3 | C10
MCU_RGMII1_TDO RGMII Transmit Data 0 ) D10
MCU_RGMII1_TD1 RGMII Transmit Data 1 ] B11
MCU_RGMII1_TD2 RGMII Transmit Data 2 0 B12
MCU_RGMII1_TD3 RGMII Transmit Data 3 ] C12
MCU_RMII1_CRS_DV RMII Carrier Sense / Data Valid | D11
MCU_RMII1_REF_CLK RMII Reference Clock | B10
MCU_RMIIM_RX_ER RMII Receive Data Error | A11
MCU_RMIIM_TX_EN RMII Transmit Enable ) A12
MCU_RMII1_RXDO RMII Receive Data 0 | A9
MCU_RMII1_RXD1 RMII Receive Data 1 | B9
MCU_RMII1_TXDO RMII Transmit Data 0 0 D10
MCU_RMII1_TXD1 RMII Transmit Data 1 ] B11
6.3.11 CPSW5G
6.3.11.1 MAIN Domain
# 6-63. CPSW5G0 Signal Descriptions
SIGNAL NAME [1] DESCRIPTION [2] PIN[-:I;]YPE BALL [4]
RMII Clock Output (50 MHz). This pin is used for clock
CLKOUT source to the external PHY and must be routed back to oz u21
the RMII_REF_CLK pin for proper device operation.
RGMII1_RXC RGMII Receive Clock | AA19
RGMIIM_TXC RGMII Transmit Clock ] Y20
RGMIIM_RX_CTL RGMII Receive Control | Y16
RGMIIM_TX_CTL RGMII Transmit Control 0 W15
RGMII1_RDO RGMII Receive Data 0 | AA17
RGMII1_RD1 RGMII Receive Data 1 | Y15
RGMII1_RD2 RGMII Receive Data 2 | AA20
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# 6-63. CPSW5G0 Signal Descriptions (continued)

SIGNAL NAME [1] DESCRIPTION [2] P'N[;]YPE BALL [4]
RGMII1_RD3 RGMII Receive Data 3 | Y17
RGMII1_TDO RGMII Transmit Data 0 0] Y18
RGMII1_TD1 RGMII Transmit Data 1 0] Y19
RGMII1_TD2 RGMII Transmit Data 2 ) Y21
RGMII1_TD3 RGMII Transmit Data 3 O W16
RGMII2_RXC RGMII Receive Clock | Y14
RGMII2_TXC RGMII Transmit Clock ) W21
RGMII2_RX_CTL RGMII Receive Control | AA16
RGMII2_TX_CTL RGMII Transmit Control (0] u12
RGMII2_RDO0 RGMII Receive Data 0 | Y13
RGMII2_RD1 RGMII Receive Data 1 | AA15
RGMII2_RD2 RGMII Receive Data 2 | AA14
RGMII2_RD3 RGMII Receive Data 3 | AA18
RGMII2_TDO RGMII Transmit Data 0 ) W17
RGMII2_TD1 RGMII Transmit Data 1 0] W20
RGMII2_TD2 RGMII Transmit Data 2 (0] V14
RGMII2_TD3 RGMII Transmit Data 3 0] V13
RGMII3_RXC RGMII Receive Clock | V21
RGMII3_TXC RGMII Transmit Clock 0] u20
RGMII3_RX_CTL RGMII Receive Control | u15
RGMII3_TX_CTL RGMII Transmit Control O u17
RGMII3_RDO RGMII Receive Data 0 | V19
RGMII3_RD1 RGMII Receive Data 1 | T13
RGMII3_RD2 RGMII Receive Data 2 | u14
RGMII3_RD3 RGMII Receive Data 3 | u16
RGMII3_TDO RGMII Transmit Data 0 0] T15
RGMII3_TD1 RGMII Transmit Data 1 0] u19
RGMII3_TD2 RGMII Transmit Data 2 ) T14
RGMII3_TD3 RGMII Transmit Data 3 O u18
RGMII4_RXC RGMII Receive Clock | V17
RGMII4_TXC RGMII Transmit Clock 0] T16
RGMII4_RX_CTL RGMII Receive Control | V15
RGMII4_TX _CTL RGMII Transmit Control (0] T20
RGMII4_RDO RGMII Receive Data 0 | V18
RGMII4_RD1 RGMII Receive Data 1 | V20
RGMII4_RD2 RGMII Receive Data 2 | V16
RGMII4_RD3 RGMII Receive Data 3 | u13
RGMII4_TDO RGMII Transmit Data 0 ) u21
RGMII4_TD1 RGMII Transmit Data 1 0] T19
RGMII4_TD2 RGMII Transmit Data 2 (0] T17
RGMII4_TD3 RGMII Transmit Data 3 0] T18
RMII1_CRS_DV RMII Carrier Sense / Data Valid | AA20
RMIIM_RX_ER RMII Receive Data Error | Y17
RMIIM_TX_EN RMII Transmit Enable O V17
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# 6-63. CPSW5G0 Signal Descriptions (continued)

SIGNAL NAME [1] DESCRIPTION [2] PIN[-:I;]YPE BALL [4]
RMII1_RXDO RMII Receive Data 0 | AA17
RMIIM_RXD1 RMII Receive Data 1 | Y15
RMII1_TXDO RMII Transmit Data 0 0] Y16
RMIIM_TXD1 RMII Transmit Data 1 ) AA19
RMII2_CRS_DV RMII Carrier Sense / Data Valid | V14
RMII2_RX_ER RMII Receive Data Error | V13
RMII2_TX_EN RMII Transmit Enable ) W21
RMII2_RXD0O RMII Receive Data 0 | W17
RMII2_RXD1 RMII Receive Data 1 | W20
RMII2_TXDO RMII Transmit Data 0 0] u12
RMII2_TXD1 RMII Transmit Data 1 0] V16
RMII3_CRS_DV RMII Carrier Sense / Data Valid | u14
RMII3_RX_ER RMII Receive Data Error | u16
RMII3_TX_EN RMII Transmit Enable ) T15
RMII3_RXDO0 RMII Receive Data 0 | V19
RMII3_RXD1 RMII Receive Data 1 | T13
RMII3_TXDO RMII Transmit Data 0 0] u15
RMII3_TXD1 RMII Transmit Data 1 0] u19
RMIl4_CRS_DV RMII Carrier Sense / Data Valid | Y21
RMII4_RX_ER RMII Receive Data Error | W16
RMII4_TX_EN RMII Transmit Enable 0] Y20
RMII4_RXDO0 RMII Receive Data 0 | Y18
RMII4_RXD1 RMII Receive Data 1 | Y19
RMII4_TXDO RMII Transmit Data 0 0] W15
RMII4_TXD1 RMII Transmit Data 1 0] V21
RMII_REF_CLK RMII Reference Clock | V15
6.3.12 ECAP
6.3.12.1 MAIN Domain

# 6-64. ECAPO Signal Descriptions
SIGNAL NAME [1] DESCRIPTION [2] PIN[?;]YPE BALL [4]
Enhanced Capture (ECAP) Input or Auxiliary PWM
ECAPO_IN_APWM_OUT (APWM) Ouput 10 N21, U3
£ 6-65. ECAP1 Signal Descriptions
SIGNAL NAME [1] DESCRIPTION [2] PIN[;]YPE BALL [4]
Enhanced Capture (ECAP) Input or Auxiliary PWM
ECAP1_IN_APWM_OUT (APWM) Ouput 10 M19, V1
£ 6-66. ECAP2 Signal Descriptions

SIGNAL NAME [1] DESCRIPTION [2] PIN[?;]YPE BALL [4]

Enhanced Capture (ECAP) Input or Auxiliary PWM
ECAP2_IN_APWM_OUT (APWM) Ouput 10 W1
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6.3.13 EQEP
6.3.13.1 MAIN Domain

£ 6-67. EQEPO Signal Descriptions

SIGNAL NAME [1] DESCRIPTION [2] PIN[-:I;]YPE BALL [4]
EQEPO_A EQEP Quadrature Input A | Y14
EQEPO_B EQEP Quadrature Input B | Y13
EQEPO_I EQEP Index 10 AA16
EQEPO_S EQEP Strobe 10 AA18
£ 6-68. EQEP1 Signal Descriptions
SIGNAL NAME [1] DESCRIPTION [2] PIN[;]YPE BALL [4]
EQEP1_A EQEP Quadrature Input A | AA15
EQEP1_B EQEP Quadrature Input B | AA14
EQEP1_I EQEP Index 10 W20
EQEP1_S EQEP Strobe 10 W17
£ 6-69. EQEP2 Signal Descriptions
SIGNAL NAME [1] DESCRIPTION [2] PIN[?;]YPE BALL [4]
EQEP2_A EQEP Quadrature Input A | V17
EQEP2_B EQEP Quadrature Input B | V18
EQEP2_I EQEP Index 10 V16
EQEP2_S EQEP Strobe 10 V20
6.3.14 EPWM
6.3.14.1 MAIN Domain
£ 6-70. EPWM Signal Descriptions
SIGNAL NAME [1] DESCRIPTION [2] PIN[?;]YPE BALL [4]
EHRPWM_SOCA EHRPWM Start of Conversion A O w21
EHRPWM_SOCB EHRPWAM Start of Conversion B O u17
£ 6-71. EPWMO Signal Descriptions
SIGNAL NAME [1] DESCRIPTION [2] PIN[;YPE BALL [4]
EHRPWMO_A EHRPWM Output A 10 Y21
EHRPWMO_B EHRPWM Output B 10 Y19
EHRPWMO_SYNCI Sync Input to EHRPWM module from an external pin | W15
EHRPWMO_SYNCO Sync Output to EHRPWM module to an external pin (0] Y16
EHRPWM_TZn_INO EHRPWM Trip Zone Input 0 (active low) | W16
£ 6-72. EPWM1 Signal Descriptions
SIGNAL NAME [1] DESCRIPTION [2] PIN[-g]YPE BALL [4]
EHRPWM1_A EHRPWM Output A 10 Y18
EHRPWM1_B EHRPWM Output B 10 Y20
EHRPWM_TZn_IN1 EHRPWM Trip Zone Input 1 (active low) | AA19
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£ 6-73. EPWM2 Signal Descriptions
SIGNAL NAME [1] DESCRIPTION [2] PIN[-:I;]YPE BALL [4]
EHRPWM2_A EHRPWM Output A 10 Y17
EHRPWM2_B EHRPWM Output B 10 AA20
EHRPWM_TZn_IN2 EHRPWM Trip Zone Input 2 (active low) | Y15
£ 6-74. EPWM3 Signal Descriptions
SIGNAL NAME [1] DESCRIPTION [2] PIN[?;]YPE BALL [4]
EHRPWM3_A EHRPWM Output A 10 u15
EHRPWM3_B EHRPWM Output B 10 u18
EHRPWM3_SYNCI Sync Input to EHRPWM module from an external pin | T14
EHRPWM3_SYNCO Sync Output to EHRPWM module to an external pin (0] u19
EHRPWM_TZn_IN3 EHRPWM Trip Zone Input 3 (active low) | T15
£+ 6-75. EPWM4 Signal Descriptions
SIGNAL NAME [1] DESCRIPTION [2] PIN[?;]YPE BALL [4]
EHRPWM4_A EHRPWM Output A 10 u20
EHRPWM4_B EHRPWM Output B 10 V21
EHRPWM_TZn_IN4 EHRPWM Trip Zone Input 4 (active low) | u16
& 6-76. EPWMS5 Signal Descriptions
SIGNAL NAME [1] DESCRIPTION [2] PIN[?;]YPE BALL [4]
EHRPWM5_A EHRPWM Output A 10 u14
EHRPWM5_B EHRPWM Output B 10 T13
EHRPWM_TZn_IN5 EHRPWM Trip Zone Input 5 (active low) | V19
6.3.15 USB
6.3.15.1 MAIN Domain
pac
USB3 functionality is available on the SERDES pins. For more information, refer to ©72> 6.3.16,
SERDES.
£ 6-77. USBO Signal Descriptions
SIGNAL NAME [1] DESCRIPTION [2] PIN[?;]YPE BALL [4]
USBO_DM USB 2.0 Differential Data (negative) 10 AA3
USBO_DP USB 2.0 Differential Data (positive) 10 AA2
USBO_DRVVBUS USB VBUS control output (active high) (0] T4, U13
USBO_ID USB 2.0 Dual-Role Device Role Select A V6
USBO_RCALIB@ Pin to connect to calibration resistor 10 V5
usBo_vBus" USB Level-shifted VBUS Input A Y2

(1) An external resistor divider is required to limit the voltage applied to the device pin. For more information, see 73 z2>- 9.3.3, USB
Design Guidelines.
(2) Anexternal 500 Q +1% resistor must be connected between this pin and VSS, even when the pin is unused.
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6.3.16 SERDES

The functionality of these pins is controlled by SERDESO_LN[4:0] CTRL LANE_FUNC_SEL.

6.3.16.1 MAIN Domain
£ 6-78. SERDESO Lane0 Signal Descriptions

SIGNAL NAME [1] DESCRIPTION [2] PIN[?;]YPE BALL [4]
SERDESO0_RXO0_N SERDES Differential Receive Data (negative) | AAM
SERDES0_RX0_P SERDES Differential Receive Data (positive) | AA12
SERDESO_TX0_N SERDES Differential Transmit Data (negative) O W11
SERDESO_TX0_P SERDES Differential Transmit Data (positive) (0] W12

# 6-79. SERDESO Lane1 Signal Descriptions

SIGNAL NAME [1] DESCRIPTION [2] PIN[;]YPE BALL [4]
SERDESO0_RX1_N SERDES Differential Receive Data (negative) | W8
SERDESO0_RX1_P SERDES Differential Receive Data (positive) | W9
SERDESO_TX1_N SERDES Differential Transmit Data (negative) O Y10
SERDESO_TX1_P SERDES Differential Transmit Data (positive) (0] Y11

£ 6-80. SERDESO Lane2 Signal Descriptions

SIGNAL NAME [1] DESCRIPTION [2] PIN[-;]YPE BALL [4]
SERDESO0_RX2_N SERDES Differential Receive Data (negative) | Y7
SERDESO0_RX2_P SERDES Differential Receive Data (positive) | Y8
SERDESO_TX2_N SERDES Differential Transmit Data (negative) O AA5
SERDESO0_TX2_P SERDES Differential Transmit Data (positive) (0] AAGB

£ 6-81. SERDESO Lane3 Signal Descriptions

SIGNAL NAME [1] DESCRIPTION [2] PIN[?;]YPE BALL [4]
SERDESO_RX3_N SERDES Differential Receive Data (negative) | W5
SERDESO0_RX3_P SERDES Differential Receive Data (positive) | W6
SERDESO_TX3_N SERDES Differential Transmit Data (negative) o Y4
SERDESO0_TX3_P SERDES Differential Transmit Data (positive) (0] Y5

# 6-82. SERDESO Signal Descriptions

SIGNAL NAME [1] DESCRIPTION [2] PIN[-:I;]YPE BALL [4]
PCIE1_CLKREQn PCIE Clock Request Signal 10 N19, W1
SERDES0_REXT(") External Calibration Resistor A V7
SERDESO_REFCLK_N Serdes Reference Clock Input/Output (negative) 10 AA8
SERDESO_REFCLK_P Serdes Reference Clock Input/Output (positive) 10 AA9

(1)  Anexternal 3.01 kQ +1% resistor must be connected between this pin and VSS. No external voltage should be applied to this pin.

68 Submit Document Feedback Copyright © 2023 Texas Instruments Incorporated

Product Folder Links: DRA821U-Q1 DRA821U
English Data Sheet: SPRSP57


https://www.ti.com/product/ja-jp/dra821u-q1?qgpn=dra821u-q1
https://www.ti.com/product/ja-jp/dra821u?qgpn=dra821u
https://www.ti.com/ja-jp/lit/pdf/JAJSII9
https://www.ti.com/ja-jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSII9E&partnum=DRA821U-Q1
https://www.ti.com/product/ja-jp/dra821u-q1?qgpn=dra821u-q1
https://www.ti.com/product/ja-jp/dra821u?qgpn=dra821u
https://www.ti.com/lit/pdf/SPRSP57

13 TEXAS
INSTRUMENTS

www.ti.com/ja-jp

DRA821U-Q1, DRA821U

JAJSIIOE — APRIL 2020 — REVISED JUNE 2023

6.3.17 OSPI
6.3.17.1 MCU Domain

# 6-83. OSPI0 Signal Descriptions

SIGNAL NAME [1] DESCRIPTION [2] P'N[;]YPE BALL [4]
MCU_OSPI0_CLK OSPI Clock 0] B6
MCU_OSPIO_DQS OSPI Data Strobe (DQS) or Loopback Clock Input | B7
MCU_OSPIO_ECC_FAIL OSPI ECC Status | D5
MCU_OSPIO0_LBCLKO OSPI Loopback Clock Output 10 C8
MCU_OSPIO_CSn0 OSPI Chip Select 0 (active low) 0] D6
MCU_OSPIO_CSn1 OSPI Chip Select 1 (active low) (0] D7
MCU_OSPIO_CSn2 OSPI Chip Select 2 (active low) 0] C6é
MCU_OSPIO_CSn3 OSPI Chip Select 3 (active low) (0] D5
MCU_OSPI0_DO OSPI Data 0 10 D8
MCU_OSPI0_D1 OSPI Data 1 10 c7
MCU_OSPI0_D2 OSPI Data 2 10 C5
MCU_OSPI0_D3 OSPI Data 3 10 A5
MCU_OSPI0_D4 OSPI Data 4 10 A6
MCU_OSPI0_D5 OSPI Data 5 10 B8
MCU_OSPI0_D6 OSPI Data 6 10 A8
MCU_OSPI0_D7 OSPI Data 7 10 A7
MCU_OSPIO_RESET_OUTO OSPI Reset 0] Cé
MCU_OSPIO_RESET_OUT1 OSPI Reset 0] D5
6.3.18 Hyperbus
6.3.18.1 MCU Domain

# 6-84. HYPERBUSO Signal Descriptions

SIGNAL NAME [1] DESCRIPTION [2] PIN[?;]YPE BALL [4]
MCU_HYPERBUSO_CK Hyperbus Differential Clock (positive) (0] B6
MCU_HYPERBUSO0_CKn Hyperbus Differential Clock (negative) O C8
MCU_HYPERBUSO_INTn Hyperbus Interrupt (active low) | D5
MCU_HYPERBUSO_RESETn Hyperbus Reset (active low) Output (0] D7
MCU_HYPERBUS0_RESETON :igggzz ,\Rﬂzsn?ct)status Indicator (active low) from | C6
MCU_HYPERBUSO_RWDS Hyperbus Read-Write Data Strobe 10 B7
MCU_HYPERBUSO0_WPn Hyperbus Write Protect (Not in use) (0] C6, D5
MCU_HYPERBUS0_CSn0 Hyperbus Chip Select 0 0] D6
MCU_HYPERBUSO0_CSn1 Hyperbus Chip Select 1 (0] C6
MCU_HYPERBUSO0_DQO Hyperbus Data 0 10 D8
MCU_HYPERBUSO0_DQ1 Hyperbus Data 1 10 Cc7
MCU_HYPERBUSO0_DQ2 Hyperbus Data 2 10 C5
MCU_HYPERBUSO0_DQ3 Hyperbus Data 3 10 A5
MCU_HYPERBUS0_DQ4 Hyperbus Data 4 10 A6
MCU_HYPERBUSO0_DQ5 Hyperbus Data 5 10 B8
MCU_HYPERBUS0_DQ6 Hyperbus Data 6 10 A8
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# 6-84. HYPERBUSO Signal Descriptions (continued)

SIGNAL NAME [1] DESCRIPTION [2] P'N[;]YPE BALL [4]
MCU_HYPERBUSO0_DQ7 Hyperbus Data 7 10 A7
6.3.19 GPMC
6.3.19.1 MAIN Domain
£ 6-85. GPMCO Signal Descriptions
SIGNAL NAME [1] DESCRIPTION [2] PIN[g]YPE BALL [4]
GPMCO_CLK GPMC clock 10 u13
GPMCO ADVn ALE GPMC Address Valid (active low) or Address Latch 0 W20
- - Enable
GPMCO_CLKOUT GPMC clock generated for external synchronization (0] V14
GPMCO_DIR GPMC Data Bus Signal Direction Control O V21
GPMCO_OEn_REn GPMC Output Enable (active low) or Read Enable 0 T18
(active low)
GPMCO_WEn GPMC Write Enable (active low) 0] T17
GPMCO_WPn GPMC Flash Write Protect (active low) (0] AA18
GPMCO A0 GPMC Addr.ess 0 Output. iny used to effgctively oz W17
- address 8-bit data non-multiplexed memories
GPMC address 1 Output in A/D non-multiplexed mode
GPMCO_A1 and Address 17 in A/D multiplexed mode 0z V18
GPMC address 2 Output in A/D non-multiplexed mode
GPMCO_A2 and Address 18 in A/D multiplexed mode 0z V20
GPMC address 3 Output in A/D non-multiplexed mode
GPMCO_A3 and Address 19 in A/D multiplexed mode 0z w21
GPMC address 4 Output in A/D non-multiplexed mode
GPMCO_A4 and Address 20 in A/D multiplexed mode 0z W16
GPMC address 5 Output in A/D non-multiplexed mode
GPMCO_A5 and Address 21 in A/D multiplexed mode 0z V19
GPMC address 6 Output in A/D non-multiplexed mode
GPMCO0_A6 and Address 22 in A/D multiplexed mode 0z 3
GPMC address 7 Output in A/D non-multiplexed mode
GPMCO_A7 and Address 23 in A/D multiplexed mode 0z 5
GPMC address 8 Output in A/D non-multiplexed mode
GPMCO_A8 and Address 24 in A/D multiplexed mode 0z u19
GPMC address 9 Output in A/D non-multiplexed mode
GPMCO_A9 and Address 25 in A/D multiplexed mode 0z T4
GPMC address 10 Output in A/D non-multiplexed mode
GPMCO_A10 and Address 26 in A/D multiplexed mode 0z u1s
GPMCO A11 GPMC addrgss 11 Output in A/D non-multiplexed mode 0z Y14
— and unused in A/D multiplexed mode
GPMCO_A12 GPMC addre_ss 12 Output in A/D non-multiplexed mode 0z Y13
and unused in A/D multiplexed mode
GPMCO_A13 GPMC addre_ss 13 Output in A/D non-multiplexed mode 0z U12
and unused in A/D multiplexed mode
GPMCO_A14 GPMC addrgss 14 Output in A/D non-multiplexed mode 0z V15
and unused in A/D multiplexed mode
GPMCO A15 GPMC addre_ss 15 Output in A/D non-multiplexed mode oz W20
- and unused in A/D multiplexed mode
GPMCO0_A16 GPMC addrgss 16 Output in A/D non-multiplexed mode oz U20
and unused in A/D multiplexed mode
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# 6-85. GPMCO Signal Descriptions (continued)

SIGNAL NAME [1]

DESCRIPTION [2]

PIN TYPE
(3]

BALL [4]

GPMCO_A17

GPMC address 17 Output in A/D non-multiplexed mode
and unused in A/D multiplexed mode

oz

AA15

GPMCO_A18

GPMC address 18 Output in A/D non-multiplexed mode
and unused in A/D multiplexed mode

oz

AA14

GPMCO_A19

GPMC address 19 Output in A/D non-multiplexed mode
and unused in A/D multiplexed mode

oz

AA18

GPMCO0_A20

GPMC address 20 Output in A/D non-multiplexed mode
and unused in A/D multiplexed mode

oz

AA16

GPMCO_A21

GPMC address 21 Output in A/D non-multiplexed mode
and unused in A/D multiplexed mode

oz

W17

GPMCO_A22

GPMC address 22 Output in A/D non-multiplexed mode
and unused in A/D multiplexed mode

oz

u17

GPMCO_ADO

GPMC Data 0 Input/Output in A/D non-multiplexed mode
and additionally Address 1 Output in A/D multiplexed
mode

AA17

GPMCO_AD1

GPMC Data 1 Input/Output in A/D non-multiplexed mode
and additionally Address 2 Output in A/D multiplexed
mode

Y15

GPMCO_AD2

GPMC Data 2 Input/Output in A/D non-multiplexed mode
and additionally Address 3 Output in A/D multiplexed
mode

AA20

GPMCO_AD3

GPMC Data 3 Input/Output in A/D non-multiplexed mode
and additionally Address 4 Output in A/D multiplexed
mode

Y17

GPMCO_AD4

GPMC Data 4 Input/Output in A/D non-multiplexed mode
and additionally Address 5 Output in A/D multiplexed
mode

Y16

GPMCO_ADS

GPMC Data 5 Input/Output in A/D non-multiplexed mode
and additionally Address 6 Output in A/D multiplexed
mode

V17

GPMCO_AD6

GPMC Data 6 Input/Output in A/D non-multiplexed mode
and additionally Address 7 Output in A/D multiplexed
mode

AA19

GPMCO_AD7

GPMC Data 7 Input/Output in A/D non-multiplexed mode
and additionally Address 8 Output in A/D multiplexed
mode

V16

GPMCO_ADS8

GPMC Data 8 Input/Output in A/D non-multiplexed mode
and additionally Address 9 Output in A/D multiplexed
mode

Y18

GPMCO_AD9

GPMC Data 9 Input/Output in A/D non-multiplexed mode
and additionally Address 10 Output in A/D multiplexed
mode

Y19

GPMCO_AD10

GPMC Data 10 Input/Output in A/D non-multiplexed
mode and additionally Address 11 Output in A/D
multiplexed mode

Y21

GPMCO_AD1M1

GPMC Data 11 Input/Output in A/D non-multiplexed
mode and additionally Address 12 Output in A/D
multiplexed mode

W15

GPMCO_AD12

GPMC Data 12 Input/Output in A/D non-multiplexed
mode and additionally Address 13 Output in A/D
multiplexed mode

Y20

GPMCO_AD13

GPMC Data 13 Input/Output in A/D non-multiplexed
mode and additionally Address 14 Output in A/D
multiplexed mode

u14
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# 6-85. GPMCO Signal Descriptions (continued)

SIGNAL NAME [1] DESCRIPTION [2] PIN[-:I;]YPE BALL [4]
GPMC Data 14 Input/Output in A/D non-multiplexed
GPMCO0_AD14 mode and additionally Address 15 Output in A/D 10 u16
multiplexed mode
GPMC Data 15 Input/Output in A/D non-multiplexed
GPMCO0_AD15 mode and additionally Address 16 Output in A/D 10 u15
multiplexed mode
GPMCO0_BEONn_CLE E;(l:c]CElr_gg/g-Byte Enable (active low) or Command o U20
GPMCO_BE1n GPMC Upper-Byte Enable (active low) (0] AA15
GPMCO0_CSn0 GPMC Chip Select 0 (active low) 0] T20
GPMCO0_CSn1 GPMC Chip Select 1 (active low) (0] u21
GPMCO0_CSn2 GPMC Chip Select 2 (active low) ) W17
GPMCO_CSn3 GPMC Chip Select 3 (active low) O AA16
GPMCO_WAITO GPMC External Indication of Wait | T16
GPMCO0_WAIT1 GPMC External Indication of Wait | u17
6.3.20 MMC
6.3.20.1 MAIN Domain
£ 6-86. MMCO Signal Descriptions
SIGNAL NAME [1] DESCRIPTION [2] PIN[?;]YPE BALL [4]
MMCO_CALPAD(") MMC/SD/SDIO Calibration Resistor A P20
MMCO_CLK MMC/SD/SDIO Clock 0] P18
MMCO_CMD MMC/SD/SDIO Command 10 R17
MMCO0_DS MMC Data Strobe 10 P19
MMCO_DATO MMC/SD/SDIO Data 10 R16
MMCO_DAT1 MMC/SD/SDIO Data 10 P17
MMCO_DAT2 MMC/SD/SDIO Data 10 R18
MMCO_DAT3 MMC/SD/SDIO Data 10 R20
MMCO_DAT4 MMC/SD/SDIO Data 10 R19
MMCO_DAT5 MMC/SD/SDIO Data 10 P16
MMCO_DAT6 MMC/SD/SDIO Data 10 R21
MMCO_DAT7 MMC/SD/SDIO Data 10 T21

(1)  Anexternal 10 kQ £1% resistor must be connected between this pin and VSS. No external voltage should be applied to this pin.

£ 6-87. MMC1 Signal Descriptions

SIGNAL NAME [1] DESCRIPTION [2] P'N[;YPE BALL [4]
MMC1_CLK" MMC/SD/SDIO Clock 10 P21
MMC1_CMD MMC/SD/SDIO Command 10 M20
MMC1_SDCD) SD Card Detect I V1
MMC1_SDWP SD Write Protect | W1
MMC1_DATO MMC/SD/SDIO Data 10 M19
MMC1_DAT1 MMC/SD/SDIO Data 10 N21
MMC1_DAT2 MMC/SD/SDIO Data 10 N20
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# 6-87. MMC1 Signal Descriptions (continued)

SIGNAL NAME [1] DESCRIPTION [2] P'N[;]YPE BALL [4]
MMC1_DAT3 MMC/SD/SDIO Data 10 N19

(1) For MMC1_CLK signal to work properly, the RXACTIVE bit of the CTRLMMR_PADCONFIG63 register should be set to 0x1 because of

retiming purposes.

(2) For ROM boot to work properly, the MMC1_SDCD pin should be pulled low externally with a resistor.

6.3.21 CPTS
6.3.21.1 MAIN Domain

# 6-88. CPTSO Signal Descriptions

SIGNAL NAME [1] DESCRIPTION [2] PIN[-:I;]YPE BALL [4]
CPTSO_RFT_CLK CPTS Reference Clock | U3
CPTSO_TS_COMP CPTS Time Stamp Counter Compare (0] us
CPTS0_TS_SYNC CPTS Time Stamp Counter Bit ] N20
CPTS0_HW1TSPUSH CPTS Hardware Time Stamp Push 1 | U3
CPTSO_HW2TSPUSH CPTS Hardware Time Stamp Push 2 | T3
6.3.21.2 MCU Domain

£ 6-89. CPTSO Signal Descriptions

SIGNAL NAME [1] DESCRIPTION [2] PIN[?;]YPE BALL [4]
MCU_CPTS0_RFT_CLK CPTS Reference Clock | C20, E18
MCU_CPTS0_TS_COMP CPTS Time Stamp Counter Compare (0] C19
MCU_CPTS0_TS_SYNC CPTS Time Stamp Counter Bit (0] C21
MCU_CPTS0_HW1TSPUSH CPTS Hardware Time Stamp Push 1 | Cc14
MCU_CPTS0_HW2TSPUSH CPTS Hardware Time Stamp Push 2 | Cc18
6.3.22 MCASP
6.3.22.1 MAIN Domain

£ 6-90. MCASPO Signal Descriptions

SIGNAL NAME [1] DESCRIPTION [2] PIN[?;]YPE BALL [4]
MCASPO_ACLKR MCASP Receive Bit Clock 10 u17
MCASPO_ACLKX MCASP Transmit Bit Clock 10 W15
MCASPO_AFSR MCASP Receive Frame Sync 10 u15
MCASPO_AFSX MCASP Transmit Frame Sync 10 Y16
MCASPO0_AXRO MCASP Serial Data (Input/Output) 10 W16
MCASP0_AXR1 MCASP Serial Data (Input/Output) 10 Y21
MCASPO_AXR2 MCASP Serial Data (Input/Output) 10 Y20
MCASPO_AXR3 MCASP Serial Data (Input/Output) 10 AA19
MCASPO0_AXR4 MCASP Serial Data (Input/Output) 10 u19
MCASPO_AXR5 MCASP Serial Data (Input/Output) 10 T15
MCASPO_AXR6 MCASP Serial Data (Input/Output) 10 u20
MCASPO_AXR7 MCASP Serial Data (Input/Output) 10 V21
MCASPO0_AXRS8 MCASP Serial Data (Input/Output) 10 V17
MCASPO0_AXR9 MCASP Serial Data (Input/Output) 10 V18
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# 6-90. MCASPO Signal Descriptions (continued)

SIGNAL NAME [1] DESCRIPTION [2] PIN[-:I;]YPE BALL [4]
MCASPO0_AXR10 MCASP Serial Data (Input/Output) 10 V20
MCASPO0_AXR11 MCASP Serial Data (Input/Output) 10 W21
MCASPO_AXR12 MCASP Serial Data (Input/Output) 10 V16
MCASPO_AXR13 MCASP Serial Data (Input/Output) 10 Y14
MCASPO_AXR14 MCASP Serial Data (Input/Output) 10 Y13
MCASPO_AXR15 MCASP Serial Data (Input/Output) 10 AA15

£ 6-91. MCASP1 Signal Descriptions

SIGNAL NAME [1] DESCRIPTION [2] PIN[;]YPE BALL [4]
MCASP1_ACLKR MCASP Receive Bit Clock 10 u18
MCASP1_ACLKX MCASP Transmit Bit Clock 10 Y19
MCASP1_AFSR MCASP Receive Frame Sync 10 T14
MCASP1_AFSX MCASP Transmit Frame Sync 10 Y18
MCASP1_AXRO MCASP Serial Data (Input/Output) 10 Y17
MCASP1_AXR1 MCASP Serial Data (Input/Output) 10 AA20
MCASP1_AXR2 MCASP Serial Data (Input/Output) 10 Y15
MCASP1_AXR3 MCASP Serial Data (Input/Output) 10 AA17
MCASP1_AXR4 MCASP Serial Data (Input/Output) 10 u16
MCASP1_AXR5 MCASP Serial Data (Input/Output) 10 u14
MCASP1_AXR6 MCASP Serial Data (Input/Output) 10 T13
MCASP1_AXR7 MCASP Serial Data (Input/Output) 10 V19
MCASP1_AXR8 MCASP Serial Data (Input/Output) 10 AA14
MCASP1_AXR9 MCASP Serial Data (Input/Output) 10 AA18
MCASP1_AXR10 MCASP Serial Data (Input/Output) 10 T14
MCASP1_AXR11 MCASP Serial Data (Input/Output) 10 u18

£ 6-92. MCASP2 Signal Descriptions

SIGNAL NAME [1] DESCRIPTION [2] PIN[Q]YPE BALL [4]
MCASP2_ACLKR MCASP Receive Bit Clock 10 W19
MCASP2_ACLKX MCASP Transmit Bit Clock 10 u12
MCASP2_AFSR MCASP Receive Frame Sync 10 W14
MCASP2_AFSX MCASP Transmit Frame Sync 10 V13
MCASP2_AXRO0 MCASP Serial Data (Input/Output) 10 AA16
MCASP2_AXR1 MCASP Serial Data (Input/Output) 10 W17
MCASP2_AXR2 MCASP Serial Data (Input/Output) 10 W20
MCASP2_AXR3 MCASP Serial Data (Input/Output) 10 V14
MCASP2_AXR4 MCASP Serial Data (Input/Output) 10 W14
MCASP2_AXR5 MCASP Serial Data (Input/Output) 10 W19
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6.3.23 DMTIMER
6.3.23.1 MAIN Domain

# 6-93. DMTIMER Signal Descriptions

SIGNAL NAME [1] DESCRIPTION [2] P'N[;]YPE BALL [4]
TIMER_I00 _Timer Inputs and Outputs (not tied to single timer 10 N19, V1
instance)
TIMER 101 _Timer Inputs and Outputs (not tied to single timer 10 N20, W1
instance)
TIMER 102 Timer Inputs and Outputs (not tied to single timer 10 N21
— instance)
TIMER 103 Timer Inputs and Outputs (not tied to single timer 10 M19
— instance)
TIMER 104 Timer Inputs and Outputs (not tied to single timer 10 P21
- instance)
TIMER 105 Timer Inputs and Outputs (not tied to single timer 10 M20
- instance)
TIMER 106 Tlmer Inputs and Outputs (not tied to single timer 10 T18
— instance)
TIMER 107 _Timer Inputs and Outputs (not tied to single timer 10 T20
instance)
6.3.23.2 MCU Domain
# 6-94. DMTIMER Signal Descriptions
SIGNAL NAME [1] DESCRIPTION [2] P'N[;]YPE BALL [4]
MCU_TIMER_IO0 _Timer Inputs and Outputs (not tied to single timer 10 B17
instance)
MCU_TIMER_IO1 _Tlmer Inputs and Outputs (not tied to single timer 10 A19, C16
instance)
MCU_TIMER_IO2 _Timer Inputs and Outputs (not tied to single timer 10 c12
instance)
MCU TIMER 103 Timer Inputs and Outputs (not tied to single timer 10 B12
- - instance)
MCU TIMER 104 Timer Inputs and Outputs (not tied to single timer 10 c10
- - instance)
MCU TIMER 105 Tlmer Inputs and Outputs (not tied to single timer 10 A0
- - instance)
MCU_TIMER_IO6 Tlmer Inputs and Outputs (not tied to single timer 10 C21, D21
instance)
MCU_TIMER_IO7 Tlmer Inputs and Outputs (not tied to single timer 10 C19, E19
instance)
MCU_TIMER_IO8 _Tlmer Inputs and Outputs (not tied to single timer 10 E20
instance)
MCU_TIMER_I09 _Tlmer Inputs and Outputs (not tied to single timer 10 E21
instance)
6.3.24 Emulation and Debug
6.3.24.1 MAIN Domain
£ 6-95. JTAG Signal Descriptions
SIGNAL NAME [1] DESCRIPTION [2] PIN[g]YPE BALL [4]
EMUO Emulation Control 0 10 A13
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# 6-95. JTAG Signal Descriptions (continued)

SIGNAL NAME [1] DESCRIPTION [2] PIN[-:I;]YPE BALL [4]
EMU1 Emulation Control 1 10 D12
TCK JTAG Test Clock Input | B15
TDI JTAG Test Data Input | F19
TDO JTAG Test Data Output 0oz F21
TMS JTAG Test Mode Select Input | U4
TRSTn JTAG Reset | B20
£ 6-96. Trace Signal Descriptions
SIGNAL NAME [1] DESCRIPTION [2] PIN[;]YPE BALL [4]
TRC_CLK Trace Clock (0] W15
TRC_CTL Trace Control (0] Y16
TRC_DATAO Trace Data 0 (0] W16
TRC_DATA1 Trace Data 1 O Y21
TRC_DATA2 Trace Data 2 O Y19
TRC_DATA3 Trace Data 3 O Y18
TRC_DATA4 Trace Data 4 (0] Y20
TRC_DATA5 Trace Data 5 (0] AA19
TRC_DATA6 Trace Data 6 (0] Y17
TRC_DATA7 Trace Data 7 (0] AA20
TRC_DATA8 Trace Data 8 (0] Y15
TRC_DATA9 Trace Data 9 O AA17
TRC_DATA10 Trace Data 10 (0] u17
TRC_DATA11 Trace Data 11 O u15
TRC_DATA12 Trace Data 12 (0] u18
TRC_DATA13 Trace Data 13 (0] T14
TRC_DATA14 Trace Data 14 (0] u19
TRC_DATA15 Trace Data 15 0] T15
TRC_DATA16 Trace Data 16 ) u20
TRC_DATA17 Trace Data 17 ) V21
TRC_DATA18 Trace Data 18 O u16
TRC_DATA19 Trace Data 19 (0] u14
TRC_DATA20 Trace Data 20 (0] T13
TRC_DATA21 Trace Data 21 (0] V19
TRC_DATA22 Trace Data 22 (0] W14
TRC_DATA23 Trace Data 23 0] W19
6.3.25 System and Miscellaneous
6.3.25.1 Boot Mode Configuration
6.3.25.1.1 MAIN Domain
£ 6-97. Sysboot Signal Descriptions
SIGNAL NAME [1] DESCRIPTION [2] PIN[-;]YPE BALL [4]
BOOTMODEOO0 Bootmode pin 0 | D8
BOOTMODEO1 Bootmode pin 1 | Cc7
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# 6-97. Sysboot Signal Descriptions (continued)

SIGNAL NAME [1] DESCRIPTION [2] PIN[-:I;]YPE BALL [4]
BOOTMODEO02 Bootmode pin 2 | A6
BOOTMODEO3 Bootmode pin 3 | B8
BOOTMODE04 Bootmode pin 4 | D21
BOOTMODE05 Bootmode pin 5 | E19
BOOTMODEO06 Bootmode pin 6 | D18
BOOTMODEO7 Bootmode pin 7 | C17
6.3.25.1.2 MCU Domain

&+ 6-98. Sysboot Signal Descriptions

SIGNAL NAME [1] DESCRIPTION [2] PIN[?;]YPE BALL [4]
MCU_BOOTMODEO0 Bootmode pin 00 | C13
MCU_BOOTMODEO1 Bootmode pin 01 | A20
MCU_BOOTMODEO02 Bootmode pin 02 | B17
MCU_BOOTMODEO3 Bootmode pin 03 | B18
MCU_BOOTMODE04 Bootmode pin 04 | B19
MCU_BOOTMODEO05 Bootmode pin 05 | D14
MCU_BOOTMODE06 Bootmode pin 06 | E20
MCU_BOOTMODEQ7 Bootmode pin 07 | E21
MCU_BOOTMODEO08 Bootmode pin 08 | D19
MCU_BOOTMODE09 Bootmode pin 09 | D20
6.3.25.2 Clock
6.3.25.2.1 MAIN Domain

£ 6-99. Clock1 Signal Descriptions

SIGNAL NAME [1] DESCRIPTION [2] PIN[;-]YPE BALL [4]
OSC1_XI High frequency oscillator input | K19
0OSC1_XO High frequency oscillator output (0] J19
6.3.25.2.2 WKUP Domain

£ 6-100. Clock0 Signal Descriptions

SIGNAL NAME [1] DESCRIPTION [2] PIN[Q]YPE BALL [4]
WKUP_LF_CLKIN Low frequency (32.768 KHz) oscillator input | Cc17
WKUP_OSCO_XI High frequency oscillator input | K21
WKUP_OSCO0_XO High frequency oscillator output (0] L21
6.3.25.3 System
6.3.25.3.1 MAIN Domain

£ 6-101. System0 Signal Descriptions
SIGNAL NAME [1] DESCRIPTION [2] PIN[;-]YPE BALL [4]
External clock routed to ATL or McASP as one of the
AUDIO_EXT_REFCLKO selectable input clock sources, or as a output clock 10 V18

output for ATL or McASP
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# 6-101. System0 Signal Descriptions (continued)

SIGNAL NAME [1] DESCRIPTION [2] P'N[;]YPE BALL [4]
External clock routed to ATL or McASP as one of the
AUDIO_EXT_REFCLK1 selectable input clock sources, or as a output clock 10 u21
output for ATL or McASP
EXTINTn External Interrupt | U6
External clock input to Main Domain, routed to Timer
clock muxes as one of the selectable input clock sources
EXT_REFCLK1 for Timer/WDT modules, or as reference clock to : 3
MAIN_PLL2 (PER1 PLL)
GPMCO_FCLK_MUX g;l(\:/lc functional clock output selected through a mux o o
OBSCLKO OOr:aI;ervanon clock output for test and debug purposes 0 W1
OBSCLKA1 Oor?liervatlon clock output for test and debug purposes 0 V16
OBSCLK?2 oOr:)If/ervatlon clock output for test and debug purposes 0 V14
RESETSTATz Main Domain warm reset status output (0] U2
SOC_SAFETY_ERRORnN Error signal output from Main Domain ESM 10 V2
SYNCO_OuUT CPTS Time Stamp Generator Bit 0 (0] U3
SYNC1_OUT CPTS Time Stamp Generator Bit 1 (0] T3
SYNC2_OUuT CPTS Time Stamp Generator Bit 2 (0] W16
SYNC3_OuT CPTS Time Stamp Generator Bit 3 (0] V21
SYSCLKOUTO SYSCLKO output from Main PLL controller (divided by 6) o V1
for test and debug purposes only
6.3.25.3.2 WKUP Domain
£ 6-102. System0 Signal Descriptions
SIGNAL NAME [1] DESCRIPTION [2] PIN[?;]YPE BALL [4]
MCU_CLKOUTO Reference clock output for Ethernet PHY's (50MHz or 0z c16
25MHz)
MCU_EXT_REFCLKO External system clock input | C20, E18
MCU_OBSCLKO Oorﬁiewatlon clock output for test and debug purposes o c16
MCU_PORz MCU Domain cold reset | G19
MCU_RESETSTATz MCU Domain warm reset status output (0] B13
MCU_RESETz MCU Domain warm reset | A18
MCU_SAFETY_ERRORnN Error signal output from MCU Domain ESM 10 G18
MCU_SYSCLKOUTO MCU Domain system clock output for test and debug 0 c20
purposes only
PMIC_POWER_EN1 Power enable output for MAIN Domain supplies O C15
PMIC_WAKEON PMIC WakeUp (active low) oD T19
PMIC_WAKE1n PMIC WakeUp (active low) oD E18
PORz Main Domain cold reset | H20
RESET_REQz Main Domain external warm reset request input | A15
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6.3.25.3.3 VMON

£ 6-103. VMON Signal Decription

SIGNAL NAME [1] DESCRIPTION [2] PIN{;}YPE BALL [4]
Voltage Monitor, fixed 0.45V (+/-3%) threshold. Use with
VMON1_ER_VSYS external precision voltage divider to monitor a higher PWR G15
voltage rail such as the PMIC input supply.
VMON2_IR_VCPU Must be externally connected directly to VDD_CPU PWR D16
General purpose voltage monitor for external supplies,
VMON3_IR_VEXT1P8 1.8V threshold. With internal resistor Divider. PWR E17
General purpose voltage monitor for external supplies,
VMON4_IR_VEXT1P8 1.8V threshold. With internal resistor Divider. PWR F17
General purpose voltage monitor for external supplies,
VMONS_IR_VEXT3P3 3.3V threshold. With internal resistor Divider. PWR L14
6.3.25.4 EFUSE
# 6-104. EFUSE Signal Description
SIGNAL NAME [1] DESCRIPTION [2] P'N[;]YPE BALL [4]
vPP_CORE" Programming voltage for MAIN Domain efuses PWR N17
vPP_mcu" Programming voltage for MCU Domain efuses PWR E11

(1)  This signal is valid only for High-Security devices. For more details, see 7= 7.7, 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.

6.3.26 Power Supply

g2

All power balls must be supplied with the voltages specified in &7 a2 7.3, Recommended
Operating Conditions, unless otherwise specified in 273~ 6.3, Signal Descriptions.

# 6-105. Power Supply Signal Description

SIGNAL NAME [1] DESCRIPTION [2] PIN[;I;]YPE BALL [4]

) External capacitor connection for MAIN domain
CAP_VDDSO0 GENERAL IO group 0 PWR M7
CAP_vDDS0_Mcu" External capacitor connection for MCUSS 10 group 0 PWR G14
CAP_vDDS1_Mcu" External capacitor connection for MCUSS 10 group 1 PWR F9

) External capacitor connection for MAIN domain
CAP_VDDS2 CANUART 10 group 2 PWR T12
CAP_VDDSZ_MCU“) External capacitor connection for MCUSS |0 group 2 PWR F10
CAP_VDDSS“) External capacitor connection for MAIN domain MMC1 PWR L15

10 group 5

VDDAR_CORE MAIN domain RAM supply PWR K14, P14
VDDAR_CPU CPU RAM supply PWR J11, M10
VDDAR_MCU MCUSS RAM supply PWR H12, J14
VDDA _0P8 PLL_DDR DDR PLL analog supply PWR K7
VDDA_0P8_USB USBO0 0.8 V analog supply PWR P7
VDDA_0P8 DLL_MMCO MMCO DLL analog supply PWR M18
VDDA_0P8_SERDESO SERDESO analog supply low PWR R8, T7, U8
VDDA_0P8_SERDESO0_C SERDESO clock supply PWR R9
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# 6-105. Power Supply Signal Description (continued)

SIGNAL NAME [1] DESCRIPTION [2] P'N[;]YPE BALL [4]
VDDA_1P8_USB USBO 1.8 V analog supply PWR R6
VDDA _1P8_SERDESO SERDESO analog supply high PWR P8
VDDA_3P3_USB USBO0 3.3 V analog supply PWR R7
VDDA_ADC_MCU ADC analog supply and high voltage reference (VREFP) PWR J16
VDDA_MCU_PLLGRPO Analog supply for MCU PLL group 0 PWR F15
VDDA_MCU_TEMP Analog supply for temperature sensor 0 in MCU domain PWR F16
VDDA_PLLGRPO Analog supply for MAIN PLL group 0 PWR N14
VDDA_PLLGRP4 Analog supply for MAIN PLL group 4 PWR N9
VDDA_PLLGRP6 Analog supply for MAIN PLL Group 6 PWR J9
VDDA_PLLGRP8 Analog supply for MAIN PLL group 8 PWR L7
VDDA_POR_WKUP WKUP domain analog supply PWR J15
VDDA_TEMPO Analog supply for MAIN domain TEMP sensor 0 PWR J8
VDDA _TEMP1 Analog supply for MAIN domain TEMP sensor 1 PWR P15
VDDA_WKUP Oscillator supply for WKUP domain PWR H16
VDDSHV0 10 supply for MAIN domain GENERAL 10 group PWR N6, P6

VDDSHV0_MCU

10 supply MCUSS general 10 group, and MCU and MAIN
domain warm reset pins

PWR E13, E14, F13, F14

VDDSHV1_MCU 10 supply for MCUSS 10 group 1 PWR E7, ES8, F8
VDDSHV2 10 supply for MAIN domain CANUART IO group 2 PWR T10, U11, U9
VDDSHV2_MCU 10 supply for MCUSS 10 group 2 PWR F11, F12, G11
VDDSHV5 10 supply for MAIN domain MMC1 10 group 5 PWR K16, L16
VDDS_DDR DDR inteface power supply pwr | Al GT\h:GUf' K8,
VDDS_DDR_BIAS Bias supply for LPDDR4 PWR F7,L6
VDDS_DDR_C 10 power for DDR Memory Clock Bit (MCB) macro PWR J6
VDDS_MMCO MMCO IO supply PWR M16, N16
VDDA_OSC1 HFOSC1 supply PWR G17
H8, K12, L13, M12,
. M14, N13, N15, N7,
VDD_CORE MAIN domain core supply PWR P10, P12, R11, R13,
R15
VDD_CPU CPU core supply PWR J10, L11'\,12/|9, N1,
vVDD_MCU MCUSS core supply PWR Go, Hﬂ:{%M‘ 913,
VDD_MCU_WAKE1 Core supply for MCU WAKE function PWR G13
VDD_WAKEO Core supply for MAIN domain WAKE function which PWR P11

includes all "CANUART" 10.
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# 6-105. Power Supply Signal Description (continued)

PIN TYPE
(3]

SIGNAL NAME [1] DESCRIPTION [2] BALL [4]

B5, AA1, AA10,
AA13, AA4, AA7,
C11, D15, D17, D3,
E10, E12, E15, E16,
E6, E9, F1, G10,
G12, G16, G6, G8,
H11, H13, H15, H19,
H4, H7, H9, J1, J12,
J21, K11, K13, K3,
L12, L19, L5, M11,
M13, M15, M21, M6,
M8, N10, N12, N3,
P13, P5, P9, R10,
R12, R14, T11, T2,
T6, T8, T9, U10, U7,
V11, V12, V9, W10,
W13, W18, W4, W7,
Y12,Y3, Y6, Y9

VSS Ground GND

(1)  This pin must always be connected via a 1-uF + 10% capacitor to VSS.

Copyright © 2023 Texas Instruments Incorporated Submit Document Feedback 81

Product Folder Links: DRA821U-Q1 DRA821U
English Data Sheet: SPRSP57


https://www.ti.com/ja-jp
https://www.ti.com/product/ja-jp/dra821u-q1?qgpn=dra821u-q1
https://www.ti.com/product/ja-jp/dra821u?qgpn=dra821u
https://www.ti.com/ja-jp/lit/pdf/JAJSII9
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSII9E&partnum=DRA821U-Q1
https://www.ti.com/product/ja-jp/dra821u-q1?qgpn=dra821u-q1
https://www.ti.com/product/ja-jp/dra821u?qgpn=dra821u
https://www.ti.com/lit/pdf/SPRSP57

13 TEXAS

DRA821U-Q1, DRA821U INSTRUMENTS
JAJSII9E — APRIL 2020 — REVISED JUNE 2023 www.ti.com/ja-jp

6.4 Pin Multiplexing

.
Many device pins support multiple signal functions. Some signal functions are selected via a single layer of multiplexers associated with pins.
Other signal functions are selected via two or more layers of multiplexers, where one layer is associated with the pins and other layers are
associated with peripheral logic functions.

% 6-106, Pin Multiplexing only describes signal multiplexing at the pins. For more information, related to signal multiplexing at the pins, see
Pad Configuration Registers section in Device Configuration chapter in the device TRM. Refer to the respective peripheral chapter in the
device TRM for information associated with peripheral signal multiplexing.

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

-

% 6-106, Pin Multiplexing does not include SerDes signal functions. For more information, refer to the Serializer/Deserializer (SerDes) chapter
in the device TRM.

e
The PRU contains a second layer of multiplexing to enable additional functionality on the PRU GPO and GPI signals. This internal wrapper
multiplexing is described in the PRU chapter in the device TRM.

For more information on the 1/O cell configurations, see Pad Configuration Registers section in Device Configuration chapter in the device TRM.

# 6-106. Pin Multiplexing

ADDR BALL MUXMODE[15:0] SETTINGS
ESS REGISTER
OFFSE NAME NUMB 0 1 4 5 6 7 8 10 1" 12 13 14 Bootstrap
ER
T
0x1C00 | WKUP_PADCON |B6 MCU_OSPI | MCU_HYP WKUP_GP
0 FIG_0 0_CLK ERBUSO_ 100_16
CK
0x1C00 | PADCONFIG_0 ue EXTINTn GPIO0_0
0
0x1C00 | WKUP_PADCON | C8 MCU_OSPI | MCU_HYP WKUP_GP
4 FIG_1 0_LBCLKO |ERBUSO_ 100_17
CKn
0x1C00 | PADCONFIG_1 AA1T RMIIM_RX RGMIIM_R [RMII1_RX |MCAN14_T |GPIO0_2 TRC_DATA | UART5_TX | MCASP1_ GPMCO_A
4 DO Do DO X 9 D AXR3 DO
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# 6-106. Pin Multiplexing (continued)

ADDR BALL MUXMODE[15:0] SETTINGS
ESS REGISTER NUMB
OFFSE NAME o 0 1 4 5 6 7 8 9 10 1" 12 13 14 Bootstrap
4
0x1C00 | PADCONFIG_2 Y15 RMIIM_RX RGMIIM_R |RMII1_RX |MCAN14_ |GPIO0_3 EHRPWM_ | TRC_DATA | UART5_RX | MCASP1_ GPMCO_A
8 D1 D1 D1 RX TZn_IN2 8 D AXR2 D1
0x1C00 | WKUP_PADCON |B7 MCU_OSPI | MCU_HYP WKUP_GP
8 FIG_2 0_DQS ERBUSO_ 100_18
RWDS
0x1C00 | PADCONFIG_3 AA20 RMII1_CR RGMII1_R |RMII1_CR GPIO0_4 EHRPWM2 | TRC_DATA | UART4_TX | MCASP1_ GPMCO_A
C S_DV D2 S_DV B 7 D AXR1 D2
0x1C00 | WKUP_PADCON | D8 MCU_OSPI | MCU_HYP WKUP_GP BOOTMOD
C FIG_3 0_DO ERBUSO_ 100_19 E00
DQO
0x1C01 | PADCONFIG_4 Y17 RMIIM_RX_ RGMIIM_R |[RMIIM_RX_ GPIO0_5 EHRPWM2 | TRC_DATA | UART6_TX | MCASP1_ GPMCO_A
0 ER D3 ER _A 6 D AXRO D3
0x1C01 | WKUP_PADCON |C7 MCU_OSPI | MCU_HYP WKUP_GP BOOTMOD
0 FIG 4 0_D1 ERBUSO_ 100_20 EO1
DQ1
0x1C01 | WKUP_PADCON |C5 MCU_OSPI | MCU_HYP WKUP_GP
4 FIG_5 0_D2 ERBUSO_ 100_21
DQ2
0x1C01 | PADCONFIG_5 Y16 RMII1_TXD RGMIIM_R |RMII1_TXD GPIO0_6 EHRPWMO | TRC_CTL |UART6_RX | MCASPO_ GPMCO_A
4 0 X_CTL 0 _SYNCO D AFSX D4
0x1C01 | WKUP_PADCON |A5 MCU_OSPI | MCU_HYP WKUP_GP
8 FIG_6 0_D3 ERBUSO_ 100_22
DQ3
0x1C01| PADCONFIG_6 | V17 RMIM_TX_ RGMII4_R |RMIM_TX_ GPIO0_7 EQEP2_A UART9_TX | MCASPO_ [I12C1_SCL |GPMCO_A
8 EN XC EN D AXR8 D5
0x1C01 | PADCONFIG_7 AA19 RMIIM_TXD RGMII1_R |RMII1_TXD GPIO0_8 EHRPWM_ | TRC_DATA | UART9_RX | MCASPO_ |[I2C1_SDA |GPMCO_A
C 1 XC 1 TZn_IN1 5 D AXR3 D6
0x1C01 | WKUP_PADCON | A6 MCU_OSPI | MCU_HYP WKUP_GP BOOTMOD
C FIG_7 0_D4 ERBUSO_ 100_23 E02
DQ4
0x1C02 | WKUP_PADCON |B8 MCU_OSPI | MCU_HYP WKUP_GP BOOTMOD
0 FIG_8 0_D5 ERBUSO_ 100_24 EO03
DQ5
0x1C02 | PADCONFIG_8 V18 MCANO_T RGMII4_R MCANO_T |GPIO0_9 EQEP2_B GPMCO_A | MCASPO_ AUDIO_EX
0 X DO X 1 AXR9 T_REFCLK
0
0x1C02 | PADCONFIG_9 V20 MCANO_R RGMII4_R MCANO_R |GPIO0_10 EQEP2_S GPMCO_A | MCASPO_
4 X D1 X 2 AXR10
0x1C02 | WKUP_PADCON | A8 MCU_OSPI | MCU_HYP WKUP_GP
4 FIG_9 0_D6 ERBUSO_ 100_25
DQ6
0x1C02 | PADCONFIG_10 W21 MCAN1_T RGMII2_T [RMII2_TX_ |MCAN1_T |GPIO0_11 |SPI6_CS0O |EHRPWM_ GPMCO_A | MCASPO_
8 X XC EN X SOCA 3 AXR11
0x1C02 | WKUP_PADCON |[A7 MCU_OSPI | MCU_HYP WKUP_GP
8 FIG_10 0_D7 ERBUSO_ 100_26
DQ7
0x1C02 | PADCONFIG_11 V16 MCAN1_R RGMII4_R |RMII2_TXD | MCAN1_R |GPIO0_12 |SPI6_CS1 |EQEP2_| GPMCO_A |UART6_CT | MCASPO_ OBSCLK1
C X D2 1 X D7 Sn AXR12
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# 6-106. Pin Multiplexing (continued)

ADDR MUXMODE[15:0] SETTINGS
ESS REGISTER BAEE
OECoE RETE e 0 1 2 3 4 5 6 7 8 9 10 1 12 13 14 | Bootstrap
=
0x1C02 | WKUP_PADCON | D6 MCU_OSPI | MCU_HYP WKUP_GP
C FIG_11 0_CSn0 ERBUSO_ 100_27
CSn0
0x1C03 | WKUP_PADCON | D7 MCU_OSPI | MCU_HYP WKUP_GP
0 FIG_12 0_csn1 ERBUSO_ 100_28
RESETn
0x1C03 | PADCONFIG_12 |Y18  |MCAN2_T RGMIIM_T |RMII4_RX |MCAN2_T |GPIOO0_13 |SPI5_CS3 |EHRPWM1 | TRC_DATA | UART3_RX | MCASP1_ | UART9_CT |GPMCO_A
0 X DO DO X A 3 D AFSX Sn D8
0x1C03 | PADCONFIG_13 |Y19  |MCAN2_R RGMIIM_T |RMII4_RX |MCAN2_R |GPIOO_14 |SPI5_CS2 |EHRPWMO | TRC_DATA | UART3_TX | MCASP1_ | UART9_RT |GPMCO_A
4 X D1 D1 X B 2 D ACLKX Sn D9
0x1C03 | PADCONFIG_14 | Y21 MCAN3_T RGMIIM_T |RMII4_CR |MCAN3_T |GPIOO_15 |SPI5_DO |EHRPWMO | TRC_DATA MCASPO_ GPMCO_A
8 X D2 S_DV X A 1 AXR1 D10
0x1C03 | WKUP_PADCON | C6 MCU_OSPI | MCU_OSPI | MCU_HYP |MCU_HYP |MCU_HYP MCU_OSPI | WKUP_GP
8 FIG_14 0.CSn2 |0_CSn2 |ERBUSO_ |ERBUSO_ |ERBUSO_ 0_RESET_ |100_30
RESETOn |WPn csnt ouTo
0x1C03 | WKUP_PADCON | D5 MCU_OSPI | MCU_OSPI | MCU_HYP | MCU_HYP MCU_OSPI | MCU_OSPI | WKUP_GP
(o} FIG_15 0_CSn3 0_CSn3 ERBUSO_| |ERBUSO_ 0_RESET_ |0_ECC_FA |100_31
NTn WPn OUT1 IL
0x1C03 | PADCONFIG_15 |W16 |MCAN3_R RGMII1_T |RMII4_RX_|MCAN3_R |GPIO0_16 |SPI5_CSO |EHRPWM_ | TRC_DATA | GPMCO_A |MCASPO_ SYNC2_0
o] X D3 ER X TZn INO |0 4 AXRO uT
0x1C04 | PADCONFIG_16 |W15 |MCAN4_T RGMIIM_T |RMIl4_TXD |MCAN4_T |GPIO0_17 |SPI5_CLK |EHRPWMO |TRC_CLK |12C2_SCL |MCASPO_ GPMCO_A
0 X X_CTL 0 X _SYNCI ACLKX D11
0x1C04 | PADCONFIG_17 |Y20  |MCAN4_R RGMIIM_T |RMII4_TX_ [MCAN4_R |GPIOO0_18 |SPI5_D1 |EHRPWM1 | TRC_DATA |12C2_SDA |MCASPO_ GPMCO_A
4 X XC EN X B 4 AXR2 D12
0x1C04 | PADCONFIG_18 | V21 MCANS5_T RGMII3_R |RMII4_TXD |MCAN5_T |GPIOO0_19 |SPI5_CS1 |EHRPWM4 | TRC_DATA | UART6_RT | MCASPO_ | GPMCO_DI | SYNC3_O
8 X XC 1 X B 17 Sn AXR7 R uT
0x1C04 | PADCONFIG_19 |V19  |MCAN5_R RGMII3_R |RMII3_RX |MCAN5_R |GPIO0_20 |I2C3_SCL |EHRPWM_ | TRC_DATA | GPMCO_A |MCASP1_
c X DO DO X TZn_IN5 |21 5 AXR7
0x1C05 | PADCONFIG_20 |T13 MCAN6_T RGMII3_R |RMII3_RX |MCAN6_T |GPIOO0_21 |I2C3_SDA |EHRPWMS5 | TRC_DATA | GPMCO_A |MCASP1_
0 X D1 D1 X B 20 6 AXR6
0x1C05 | PADCONFIG_21 |U14  |MCAN6_R RGMII3_R |RMII3_CR |MCAN6_R |GPIO0_22 EHRPWMS5 | TRC_DATA MCASP1_ GPMCO_A
4 X D2 S_DV X A 19 AXR5 D13
0x1C05 | PADCONFIG_22 |[U16  |MCAN7_T RGMII3_R |RMII3_RX_|MCAN7_T |GPIO0_23 |SPI3_CSO |EHRPWM_ | TRC_DATA MCASP1_ GPMCO_A
8 X D3 ER X TZn_ IN4 |18 AXR4 D14
0x1C05 | PADCONFIG_23 |U15  |MCAN7_R RGMII3_R |RMII3_TXD |MCAN7_R |GPIO0_24 |SPI3_CS1 |EHRPWM3 | TRC_DATA MCASPO_ GPMCO_A
o] X X_CTL 0 X _A 1 AFSR D15
0x1C06 | PADCONFIG_24 |T15 MCANS_T GPMCO_A |RGMII3_T [RMII3_TX_|MCAN8_T [GPIO0_25 |SPI3_CS2 |EHRPWM_ | TRC_DATA |UART3_CT | MCASPO_ UARTO_D
0 X 7 DO EN X TZn IN3 |15 Sn AXR5 Cbn
0x1C06 | PADCONFIG_25 |U19  |MCAN8_R RGMII3_T |RMII3_TXD |MCAN8_R |GPIO0_26 |SPI3_CS3 |EHRPWM3 | TRC_DATA | UART3_RT |[MCASPO_ |GPMCO_A |UARTO_DS
4 X D1 1 X _SYNCO |14 Sn AXR4 8 Rn
0x1C06 | WKUP_PADCON | D11 MCU_RGM | MCU_RMIl WKUP_GP
8 FIG_26 IM1_TX_CT |1_CRS_DV 100_29
L
0x1C06 | PADCONFIG_26 |T14 MCAN9_T RGMII3_T MCAN9_T |GPIOO0_27 |SPI3_CLK |EHRPWM3 | TRC_DATA MCASP1_ | GPMCO_A |MCASP1_
8 X D2 X _SYNCI 13 AFSR 9 AXR10
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# 6-106. Pin Multiplexing (continued)
ADDR BALL MUXMODE[15:0] SETTINGS
ESS REGISTER NUMB
OFFSE NAME um 0 1 3 4 5 6 7 8 9 10 1 12 13 14 Bootstrap
Z
0x1C06 | WKUP_PADCON | A11 MCU_RGM | MCU_RMII WKUP_GP
¢ FIG_27 IM_RX_CT [1_RX_ER 100_43
L
0x1C06 | PADCONFIG_27 |U18 MCAN9_R RGMII3_T MCAN9_R |GPIO0_28 |SPI3_D0 EHRPWM3 | TRC_DATA MCASP1_ |GPMCO_A | MCASP1_
C X D3 X B 12 ACLKR 10 AXR11
0x1C07 | WKUP_PADCON |C12 MCU_RGM | MCU_TIME MCU_ADC WKUP_GP
0 FIG_28 111_TD3 R_102 _EXT_TRI 100_44
GGERO
0x1C07 | PADCONFIG_28 |U17 MCAN10_T RGMII3_T MCAN10_T | GPIO0_29 | SPI3_D1 EHRPWM_ | TRC_DATA | UART2_CT | MCASPO_ | GPMCO_W | GPMCO_A
0 X X_CTL X SOCB 10 Sn ACLKR AIT1 22
0x1C07 | PADCONFIG_29 |U20 MCAN10_ RGMII3_T MCAN10_ |GPIO0_30 |SPI2_CLK |EHRPWM4 | TRC_DATA | UART2_RT | MCASPO_ |GPMCO_B |[GPMCO_A
4 RX XC RX _A 16 Sn AXR6 EOn_CLE 16
0x1C07 | WKUP_PADCON |B12 MCU_RGM | MCU_TIME MCU_ADC WKUP_GP
4 FIG_29 111_TD2 R_103 _EXT_TRI 100_45
GGER1
0x1C07 | WKUP_PADCON |B11 MCU_RGM | MCU_RMII WKUP_GP
8 FIG_30 111_TD1 1_TXD1 100_46
0x1C07 | PADCONFIG_30 |Y14 MCAN11_T RGMII2_R MCAN11_T |GPIO0_31 |SPI2_CS0O |EQEPO_A |SPI0O_CS2 |UART3_RX|MCASPO_ |GPMCO_A |UARTO_DT
8 X XC X D AXR13 11 Rn
0x1C07 | PADCONFIG_31 |Y13 MCAN11_ RGMII2_R MCAN11_ |GPIO0_32 |SPI2_CS1 |EQEPO_B UART3_TX | MCASPO_ | GPMCO_A |UARTO_RI
C RX DO RX D AXR14 12 n
0x1C07 | WKUP_PADCON | D10 MCU_RGM | MCU_RMII WKUP_GP
C FIG_31 111_TDO 1_TXDO 100_47
0x1C08 | PADCONFIG_32 |AA15 |MCAN12_T RGMII2_R MCAN12_T | GPIO0_33 |SPI2_CS2 |EQEP1_A |I12C6_SCL |UART2_RX|MCASPO_ |GPMCO_B |GPMCO_A
0 X D1 X D AXR15 E1n 17
0x1C08 | WKUP_PADCON |A12 MCU_RGM | MCU_RMII WKUP_GP
0 FIG_32 111_TXC 1_TX_EN 100_48
0x1C08 | WKUP_PADCON |B10 MCU_RGM | MCU_RMII WKUP_GP
4 FIG_33 111_RXC 1_REF_CL 100_49
K

0x1C08 | PADCONFIG_33 |AA14 MCAN12_ RGMII2_R MCAN12_ |GPIO0_34 |SPI2_CS3 |EQEP1_B |I2C6_SDA |UART2_TX |MCASP1_ |[I3CO_SDA |[GPMCO_A
4 RX D2 RX D AXR8 PULLEN 18
0x1C08 | PADCONFIG_34 |AA18 MCAN13_T RGMII2_R |GPMCO_W | MCAN13_T | GPIO0_35 |SPI2_D0 EQEPO_S |12C5_SCL |UART8_CT |MCASP1_ |I3C0O_SCL |GPMCO_A
8 X D3 Pn X Sn AXR9 19
0x1C08 | WKUP_PADCON |C10 MCU_RGM | MCU_TIME WKUP_GP
8 FIG_34 111_RD3 R_104 100_50
0x1C08 | PADCONFIG_35 |AA16 MCAN13_ RGMII2_R |GPMCO_C |MCAN13_ |GPIO0_36 |SPI2_D1 EQEPO_|I 12C5_SDA |UART8_RT | MCASP2_ |I13C0_SDA |GPMCO_A
C RX X_CTL Sn3 RX Sn AXRO 20
0x1C08 | WKUP_PADCON |[A10 MCU_RGM | MCU_TIME WKUP_GP
C FIG_35 111_RD2 R_I05 100_51
0x1C09 | WKUP_PADCON |B9 MCU_RGM | MCU_RMII WKUP_GP
0 FIG_36 111_RD1 1_RXD1 100_52
0x1C09 | PADCONFIG_36 |W17 MCAN15_T RGMII2_T |RMII2_RX GPIO0_37 |SPI6_CS2 |EQEP1_S |MCAN15_T|GPMCO_C |MCASP2_ |GPMCO_A |GPMCO_A
0 X DO DO X Sn2 AXR1 0 21
0x1C09 | PADCONFIG_37 |W20 MCAN15_ RGMII2_T |RMII2_RX GPIO0_38 |SPI6_CS3 |EQEP1_I MCAN15_ MCASP2_ |GPMCO_A |GPMCO_A
4 RX D1 D1 RX AXR2 15 DVn_ALE
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# 6-106. Pin Multiplexing (continued)

ADDR MUXMODE[15:0] SETTINGS
ESS REGISTER BAEE
OECoE RETE e 0 1 2 3 4 5 6 7 8 9 10 1 12 13 14 | Bootstrap
=
0x1C09 | WKUP_PADCON | A9 MCU_RGM | MCU_RMII WKUP_GP
4 FIG_37 I1_RDO | 1_RXDO 100_53
0x1C09 | PADCONFIG_38 |V14  |UART2_RX RGMII2_T |RMII2_CR GPIO0_39 |SPI6_CLK |GPMCO_C |GPMCO_F |UART2_RX |MCASP2_ OBSCLK2
8 D D2 sS_DV LKOUT CLK_MUX |D AXR3
0x1C09 | WKUP_PADCON | C9 MCU_MDI WKUP_GP
8 FIG_38 00_MDIO 100_54
0x1C09 | PADCONFIG_39 V13  |UART2_TX RGMII2_T |RMII2_RX_ GPIO0_40 |SPI6_DO UART2_TX | MCASP2_
c D D3 ER D AFSX
0x1C09 | WKUP_PADCON | D9 MCU_MDI WKUP_GP
c FIG_39 00_MDC 100_55
0x1CO | WKUP_PADCON |C13  |MCU_SPIO WKUP_GP MCU_BOO
A0 FIG_40 _CLK 100_56 TMODEOO
0x1CO |PADCONFIG_40 |U12 RGMII2_T |RMII2_TXD GPIO0_41 | SPI6_D1 UART4_RX | MCASP2_ | GPMCO_A
A0 X_CTL 0 D ACLKX 13
0x1CO |WKUP_PADCON |[A20  |MCU_SPIO WKUP_GP MCU_BOO
A4 FIG_41 _DO 100_57 TMODEO1
0x1CO |PADCONFIG_41 |W14 |UART8_RX 12C4_SCL MDIO0_M GPIO0_42 TRC_DATA | UART8_RX [MCASP2_ | MCASP2_
A4 D DIO 22 D AFSR AXR4
0x1CO | WKUP_PADCON |B17  |MCU_SPIO MCU_TIME WKUP_GP MCU_BOO
A8 FIG_42 _D1 R_IO0 100_58 TMODE02
0x1CO | PADCONFIG_42 |W19 |UART8_TX |SPI1_CS3 |I2C4_SDA MDIOO_M GPIO0_43 TRC_DATA | UART8_TX | MCASP2_ | MCASP2_
A8 D DC 23 D ACLKR AXR5
0x1CO | WKUP_PADCON |A19  |MCU_SPIO MCU_TIME WKUP_GP
AC FIG_43 _Cso R_IO1 100_59
0x1CO | PADCONFIG_43 |U13  |GPMCO_C |USBO_DR RGMII4_R GPIO0_44 SPI0_CS3 | UART9_RX
AC LK VVBUS D3 D
0x1CO |WKUP_PADCON |B14  |WKUP_UA WKUP_GP
BO FIG_44 RTO_RXD 100_60
0x1CO |PADCONFIG_44 |T16 UARTO_RX RGMII4_T GPIO0_47 GPMCO_W
BO D XC AITO
0x1CO |PADCONFIG_45 |T17 UARTO_TX RGMII4_T GPIO0_48 GPMCO_W
B4 D D2 En
0x1CO |WKUP_PADCON |A14  |WKUP_UA WKUP_GP
B4 FIG_45 RTO_TXD 100_61
0x1CO | PADCONFIG_46 |T18 UART1_RX | MCAN17_T TIMER_IO |RGMII4_T GPIO0_49 GPMCO0_O
B8 D X 6 D3 En_REn
0x1CO | WKUP_PADCON |A16  |MCU_MCA WKUP_GP
B8 FIG_46 NO_TX 100_62
0x1CO | PADCONFIG_47 |T20 UART1_TX | MCAN17_ TIMER_IO |RGMII4_T GPIO0_50 GPMCO_C
BC D RX 7 X_CTL Sno
0x1CO | WKUP_PADCON |A17  |MCU_MCA WKUP_GP
BC FIG_47 NO_RX 100_63
0x1CO | PADCONFIG_48 |W3 SPI0_CS0 UARTO_CT GPIO0_51
co sn
0x1CO |WKUP_PADCON [B18  |MCU_SPI1 | MCU_SPI1 WKUP_GP MCU_BOO
Cco FIG_48 _CLK _CLK 100_0 TMODEO03
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# 6-106. Pin Multiplexing (continued)

ADDR MUXMODE[15:0] SETTINGS
ESS REGISTER BALL
OFFSE A NlélélB 0 1 2 3 4 5 6 7 8 9 10 1 12 13 14 Bootstrap
.
0x1CO0 | PADCONFIG_49 |U5 SPI0O_CS1 |CPTSO0_TS | UARTO_RT GPIO0_52
C4 _COMP Sn
0x1CO0 | WKUP_PADCON |B19 MCU_SPI1 | MCU_SPI1 WKUP_GP MCU_BOO
c4 FIG_49 _DO DO 100_1 TMODE04
0x1CO | PADCONFIG_50 |Y1 SPI0_CLK |UART1_CT |12C2_SCL GPIO0_53
Cc8 Sn
0x1CO0 | WKUP_PADCON |D14 MCU_SPI1 | MCU_SPI1 WKUP_GP MCU_BOO
cs FIG_50 D1 D1 100_2 TMODEO5
0x1CO0 | WKUP_PADCON |B21 MCU_SPI1 | MCU_SPI1 WKUP_GP
cc FIG_51 €S0 €S0 100_3
0x1CO0 | PADCONFIG_51 |V4 SPI0_DO UART1_RT |12C2_SDA GPIO0_54
CcC Sn
0x1C0 | WKUP_PADCON |D13 MCU_MCA | MCU_MCA |MCU_SPIO | MCU_ADC WKUP_GP
DO FIG_52 N1_TX N1_TX _Cs3 _EXT_TRI 100_4
GGERO
0x1CO0 | PADCONFIG_ 52 |T5 SPI0_D1 GPIO0_55
DO
0x1C0 | PADCONFIG 53 |V3 12C0_SCL GPIO0_56
D4
0x1C0 | WKUP_PADCON |B16 MCU_MCA |MCU_MCA |MCU_SPI1 | MCU_ADC WKUP_GP
D4 FIG_53 N1_RX N1_RX _CS3 _EXT_TRI 100_5
GGER1

0x1CO | PADCONFIG_54 |[W2 12C0_SDA GPIO0_57
D8
0x1CO0 | WKUP_PADCON |C14 WKUP_UA | WKUP_UA |MCU_CPT |MCU_I2C1 WKUP_GP
D8 FIG_54 RTO_CTSn |RTO_CTSn |[SO_HWAIT |_SCL 100_6

SPUSH
0x1CO0 | PADCONFIG_55 |U3 ECAPO_IN |SYNCO_O |CPTSO_RF |12C1_SCL |CPTSO_H |UART3_RX|SPI7_CSO |GPIO0_58
DC _APWM_O |UT T_CLK W1TSPUS |D

uT H

0x1CO0 | WKUP_PADCON |C18 WKUP_UA | WKUP_UA |MCU_CPT |MCU_I2C1 WKUP_GP
DC FIG_55 RTO_RTSn |RTO_RTSn |SO_HW2T | SDA 100_7

SPUSH
0x1CO0 | PADCONFIG_56 |T3 EXT_REFC | SYNC1_O 12C1_SDA |CPTSO_H |UART3_TX |SPI7_CLK |GPIO0_59
EO LK1 uT W2TSPUS |D

H

0x1C0 | WKUP_PADCON |C21 MCU_I2C1 |MCU_I2C1 |MCU_CPT |MCU_I3C0 |MCU_TIME WKUP_GP
EO FIG_56 _SCL _SCL SO_TS_SY |_SCL R_106 100_8

NC
0x1C0 | PADCONFIG_57 |V1 TIMER_IO |ECAP1_IN |SYSCLKO UART3_CT | SPI7_D0 GPIO0_60 |MMC1_SD
E4 0 _APWM_O |UTO Sn cD

uT

0x1CO | WKUP_PADCON |C19 MCU_I2C1 |MCU_I2C1 [MCU_CPT |MCU_I3CO |MCU_TIME WKUP_GP
E4 FIG_57 _SDA _SDA S0_TS_CO |_SDA R_l07 100_9

MP
0x1CO | PADCONFIG_58 |W1 TIMER_IO |ECAP2_IN |OBSCLKO UART3_RT | SPI7_D1 GPIO0_61 |MMC1_SD |PCIE1_CL
E8 1 _APWM_O Sn WP KREQn

uT
Copyright © 2023 Texas Instruments Incorporated Submit Document Feedback 87

Product Folder Links: DRA821U-Q1 DRA821U

English Data Sheet: SPRSP57


https://www.ti.com/ja-jp
https://www.ti.com/product/ja-jp/dra821u-q1?qgpn=dra821u-q1
https://www.ti.com/product/ja-jp/dra821u?qgpn=dra821u
https://www.ti.com/ja-jp/lit/pdf/JAJSII9
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSII9E&partnum=DRA821U-Q1
https://www.ti.com/product/ja-jp/dra821u-q1?qgpn=dra821u-q1
https://www.ti.com/product/ja-jp/dra821u?qgpn=dra821u
https://www.ti.com/lit/pdf/SPRSP57

13 TEXAS

DRA821U-Q1, DRA821U INSTRUMENTS
JAJSII9E — APRIL 2020 — REVISED JUNE 2023 www.ti.com/ja-jp

# 6-106. Pin Multiplexing (continued)

ADDR MUXMODE[15:0] SETTINGS
ESS REGISTER BAEE
OECoE RETE e 0 1 2 3 4 5 6 7 8 9 10 1 12 13 14 | Bootstrap
o
0x1CO |WKUP_PADCON [C20  |MCU_EXT |MCU_EXT |MCU_UAR |MCU_ADC |MCU_CPT |MCU_SYS WKUP_GP
E8 FIG_58 _REFCLKO | _REFCLKO |TO_TXD |_EXT_TRI |[SO_RFT_C |CLKOUTO 100_10
GGERO LK
0x1CO |WKUP_PADCON [C16  |MCU_OBS |MCU_OBS |MCU_UAR |MCU_ADC |MCU_TIME |MCU_I3CO |MCU_CLK |WKUP_GP
EC FIG_59 CLKO CLKO TO_RXD |_EXT_TRI |R_IO1 _SDAPULL | 0OUTO 100_11
GGER1 EN
0x1CO |PADCONFIG_59 |[N19  |MMC1_DA |UART7_RX |PCIE1_CL |TIMER_IO GPIO0_62 |SPI1_CS0 |UARTO_CT [12C3_SCL |UART5_RX
EC T3 D KREQn 0 Sn D
0x1CO |WKUP_PADCON [D19  |MCU_UAR |MCU_SPIO WKUP_GP MCU_BOO
FO FIG_60 TO_TXD |_CS1 100_12 TMODE08
0x1CO |PADCONFIG_60 |[N20  |MMC1_DA |UART7_TX TIMER_IO GPIO0_63 |SPI1_CS1 |CPTSO_TS |I12C3_SDA |UART5_TX
FO T2 D 1 _SYNC D
0x1CO |PADCONFIG_61 |N21 MMC1_DA | UART7_CT |ECAPO_IN | TIMER_IO UART4_RX GPIO0_64 |SPI1_CS2 |UART5_CT [12C4_SDA |UART2_RX
F4 T Sn _APWM_O |2 D Sn D
uT
0x1CO |WKUP_PADCON [D20  |MCU_UAR |MCU_SPI1 WKUP_GP MCU_BOO
F4 FIG_61 TO_RXD |_CS1 100_13 TMODEO9
0x1CO |PADCONFIG_62 |M19 |MMC1_DA |UART7_RT |ECAP1_IN | TIMER_IO UART4_TX GPIO0_65 |SPI1_D0O |UART5_RT [12C4_SCL |UART2_TX
F8 TO Sn _APWM_O |3 D Sn D
uT
0x1CO | WKUP_PADCON |E20 MCU_UAR | MCU_SPIO MCU_TIME WKUP_GP MCU_BOO
F8 FIG_62 TO_CTSn |_CS2 R_108 100_14 TMODE06
0x1CO | WKUP_PADCON |E21 MCU_UAR | MCU_SPI1 MCU_TIME WKUP_GP MCU_BOO
FC FIG_63 TO_RTSn |_CS2 R_I09 100_15 TMODEO7
0x1C10 | PADCONFIG_64 | P21 MMC1_CL |UART8_RX TIMER_IO UART4_CT GPIO0_66 |SPI1_CLK |UARTO_RT |12C6_SDA
0 K D 4 Sn Sn
0x1C10 | WKUP_PADCON | F20 WKUP_I2C WKUP_GP
0 FIG_64 0_SCL 100_64
0x1C10 | PADCONFIG_65 |M20 |MMC1_CM | UART8_TX TIMER_IO UART4_RT GPIO0_67 |SPI1_D1 12C6_SCL
4 D D 5 Sn
0x1C10 | WKUP_PADCON | H21 WKUP_I2C WKUP_GP
4 FIG_65 0_SDA 100_65
0x1C10 | WKUP_PADCON | G21 MCU_I2C0 WKUP_GP
8 FIG_66 _SCL 100_66
0x1C10 | PADCONFIG_66 | U2 RESETSTA
8 Tz
0x1C10 | WKUP_PADCON G20  |MCU_I2C0 WKUP_GP
o] FIG_67 _SDA 100_67
0x1C11 | WKUP_PADCON [C15  |PMIC_PO MCU_I3CO WKUP_GP
0 FIG_68 WER_EN1 _SDAPULL 100_68
EN
0x1C11 | PADCONFIG_68 |V2 SOC_SAF
0 ETY_ERR
ORn
0x1C11 | WKUP_PADCON |G18  |MCU_SAF
4 FIG_69 ETY_ERR
ORn
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# 6-106. Pin Multiplexing (continued)

ADDR BALL MUXMODE[15:0] SETTINGS

ESS REGISTER

OFFSE NAME NUMB 0 1 4 7 8 10 11 12 13 14 Bootstrap

ER
Z

0x1C11 | WKUP_PADCON |A18 MCU_RES

8 FIG_70 ETz

0x1C11 | PADCONFIG_71 |U4 ™S

(o}

0x1C11 | WKUP_PADCON |B13 MCU_RES WKUP_GP

(o} FIG_71 ETSTATz 100_79

0x1C12 | WKUP_PADCON | D21 MCU_TIME WKUP_GP BOOTMOD
0 FIG_72 R_106 100_77 E04
0x1C12 | PADCONFIG_72 |T4 USBO_DR GPIO0_68

0 VVBUS

0x1C12 | WKUP_PADCON |B15 TCK

4 FIG_73

0x1C12 | PADCONFIG_73 |T19 PMIC_WA RGMII4_T GPIOO0_1

4 KEONn D1

0x1C12 | WKUP_PADCON | B20 TRSTn

8 FIG_74

0x1C12 | WKUP_PADCON |A13 EMUO

(o} FIG_75

0x1C13 | WKUP_PADCON |D12 EMU1

0 FIG_76

0x1C13 | WKUP_PADCON |[H17 MCU_ADC

4 FIG_77 0_AINO

0x1C13 | WKUP_PADCON | K18 MCU_ADC

8 FIG_78 0_AIN1

0x1C13 | WKUP_PADCON |M17 MCU_ADC

c FIG_79 0_AIN2

0x1C14 | WKUP_PADCON |L18 MCU_ADC

0 FIG_80 0_AIN3

0x1C14 | WKUP_PADCON |J18 MCU_ADC

4 FIG_81 0_AIN4

0x1C14 | WKUP_PADCON |J17 MCU_ADC

8 FIG_82 0_AIN5S

0x1C14 | WKUP_PADCON | K17 MCU_ADC

(o} FIG_83 0_AIN6

0x1C15 | WKUP_PADCON |L17 MCU_ADC

0 FIG_84 0_AIN7

0x1C16 | PADCONFIG_89 |V15 MCAN16_T | RMII_REF_ RGMIl4_R GPIO0_45 UART7_TX | GPMCO_A

4 X CLK X_CTL D 14

0x1C16 | PADCONFIG_90 |U21 MCAN16_ | CLKOUT RGMII4_T GPIO0_46 UART7_RX | GPMCO_C [AUDIO_EX

8 RX DO D Sn1 T_REFCLK

1

0x1C17 | WKUP_PADCON |A15 RESET_R

4 FIG_93 EQz

0x1C17 | WKUP_PADCON | H20 PORz

8 FIG_94
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# 6-106. Pin Multiplexing (continued)

ADDR BALL MUXMODE[15:0] SETTINGS
ESS REGISTER
OFFSE A NlélélB 0 1 2 3 4 5 6 7 8 9 10 1 12 13 14 Bootstrap
.
0x1C17 | WKUP_PADCON |E19 MCU_TIME WKUP_GP BOOTMOD
C FIG_95 R_IO7 100_78 EO05
0x1C18 | WKUP_PADCON | D18 WKUP_GP BOOTMOD
0 FIG_96 100_80 E06
0x1C18 | WKUP_PADCON |C17 WKUP_LF WKUP_GP BOOTMOD
4 FIG_97 _CLKIN 100_81 E07
0x1C18 | WKUP_PADCON |F19 TDI
8 FIG_98
0x1C18 | WKUP_PADCON | F21 TDO
¢ FIG_99
0x1C19 | WKUP_PADCON |E18 PMIC_WA |MCU_EXT |MCU_CPT WKUP_GP
0 FIG_100 KE1n _REFCLKO |SO_RFT_C 100_84
LK
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6.5 Connections for Unused Pins

This section describes the Unused/Reserved balls connection requirements.

All power balls must be supplied with the voltages specified in &7 a2 7.3, Recommended
Operating Conditions, unless otherwise specified in 722> 6.3, Signal Descriptions.

K 6-107. Unused Balls Specific Connection Requirements

BALL NUMBER BALL NAME CONNECTION REQUIREMENTS
V7 SERDESO_REXT
V5 USBO_RCALIB
K19 OSC1_XI
B20 TRSTN
H17 MCU_ADCO_AINO
K18 MCU_ADCO_AIN1
M17 MCU_ADCO_AIN2
L18 MCU_ADCO_AIN3
J18 MCU_ADCO_AIN4
J17 MCU_ADCO_AIN5
K17 MCU ADCO AING Each of these balls must be connected to VSS through a separate
— = external pull resistor to ensure these balls are held to a valid logic
L17 MCU_ADCO_AIN7 low level if unused.
B2 DDRO_DQSO0P
E2 DDRO0_DQS1P
M2 DDRO0_DQS2P
R2 DDRO_DQS3P
V1 MMC1_SDCD
G15 VMON1_ER_VSYS
D16 VMON2_IR_VCPU
E17 VMONB3_IR_VEXT1P8
F17 VMON4_IR_VEXT1P8
L14 VMONS5_IR_VEXT3P3
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# 6-107. Unused Balls Specific Connection Requirements (continued)

BALL NUMBER BALL NAME CONNECTION REQUIREMENTS
A18 MCU_RESETZ
G19 MCU_PORZ
H20 PORZ
B15 TCK
U4 T™MS
F20 WKUP_I2C0_SCL
H21 WKUP_I2C0_SDA
G20 MCU_I2CO_SDA
G21 MCU_I2C0_SCL
W2 12CO0 SDA Each of these balls must be connected to the corresponding
= power supply through a separate external pull resistor to ensure
V3 12C0_SCL these balls are held to a valid logic high level if unused.()
U6 EXTINTN
F19 TDI
F21 TDO
D12 EMU1
A13 EMUO
B1 DDRO_DQSON
E1 DDRO_DQS1N
M1 DDRO_DQS2N
R1 DDRO_DQS3N
N17 VPP_CORE
E11 VPP_MCU
P20 MMCO_CALPAD
AA8 SERDESO_REFCLK_N
AA9 SERDESO_REFCLK_P
AA11 SERDESO0_RX0_N
AA12 SERDESO0_RX0_P
W11 SERDESO0_TX0_N
W12 SERDESO0_TXO0_P
W8 SERDESO0_RX1_N
W9 SERDESO_RX1_P Each of these balls must be left unconnected if unused.
Y10 SERDESO_TX1_N
Y11 SERDESO_TX1_P
Y7 SERDESO0_RX2_N
Y8 SERDESO0_RX2_P
AA5 SERDESO0_TX2_N
AAB SERDESO0_TX2_P
W5 SERDESO0_RX3_N
W6 SERDESO0_RX3_P
Y4 SERDESO_TX3_N
Y5 SERDESO_TX3_P
(1)  To determine which power supply is associated with any 10 refer to 3 6-1, Pin Attributes.
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# 6-108. Reserved Balls Specific Connection Requirements

BALLS CONNECTION REQUIREMENTS
A21/AA21/K8/K9/K10/L8/L9/L10 These balls do not exist on the package.
H18 /F18 /N18/L20/K20/J20/V8/V10/E5/F6 These balls must be left unconnected.

All other unused signal balls without Pad Configuration Register can be left unconnected.

All other unused signal balls with a Pad Configuration Register can be left unconnected with their
multiplexing mode set to GPIO input and internal pulldown resistor enabled.

Unused balls are defined as those which only connect to a PCB solder pad. This is the only use case
where internal pull resistors are allowed as the only source/sink to hold a valid logic level.

Any balls connected to a via, test point, or PCB trace are considered used and must not depend on
the internal pull resistor to hold a valid logic level.

Internal pull resistors are weak and may not source enough current to maintain a valid logic level for
some operating conditions. This may be the case when connected to components with leakage to the
opposite logic level, or when external noise sources couple to signal traces attached to balls which are
only pulled to a valid logic level by the internal resistor. Therefore, external pull resistors may be
required to hold a valid logic level on balls with external connections.

If balls are allowed to float between valid logic levels, the input buffer may enter a high-current state
which could damage the IO cell.

Copyright © 2023 Texas Instruments Incorporated Submit Document Feedback 93

Product Folder Links: DRA821U-Q1 DRA821U
English Data Sheet: SPRSP57


https://www.ti.com/ja-jp
https://www.ti.com/product/ja-jp/dra821u-q1?qgpn=dra821u-q1
https://www.ti.com/product/ja-jp/dra821u?qgpn=dra821u
https://www.ti.com/ja-jp/lit/pdf/JAJSII9
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSII9E&partnum=DRA821U-Q1
https://www.ti.com/product/ja-jp/dra821u-q1?qgpn=dra821u-q1
https://www.ti.com/product/ja-jp/dra821u?qgpn=dra821u
https://www.ti.com/lit/pdf/SPRSP57

DRA821U-Q1, DRA821U

JAJSII9E — APRIL 2020 — REVISED JUNE 2023

13 TEXAS
INSTRUMENTS

www.ti.com/ja-jp

7 Specifications

7.1 Absolute Maximum Ratings

over operating free-air temperature range (unless otherwise noted)() (2)

PARAMETER MIN MAX UNIT
VDD_CORE MAIN domain core supply -0.3 1.05 \%
vVDD_MCU MCUSS core supply -0.3 1.05 \%
vVDD_CPU CPU core supply -0.3 1.05 \%
VDD_MCU_WAKE1 Core supply for MCU WAKE function -0.3 1.05 \Y
VDD_WAKEO Core supply for MAIN domain WAKE function which -0.3 1.05 \Y
includes all "CANUART" IO.
VDDA_0P8_DLL_MMCO MMCO DLL analog supply -0.3 1.05 \Y
VDDAR_CORE MAIN domain RAM supply -0.3 1.05 \%
VDDAR_MCU MCUSS RAM supply -0.3 1.05 \
VDDAR_CPU CPU RAM supply -0.3 1.05 \
VDDA_OP8_SERDESO SERDESO analog supply low -0.3 1.05 \%
VDDA_0OP8_SERDESO_C SERDESO clock supply -0.3 1.05 \
VDDA _0P8_USB USBO 0.8 V analog supply -0.3 1.05 \Y
VDDA_OP8_PLL_DDR DDR PLL analog supply -0.3 1.05 \
VDDA_1P8_USB USBO 1.8 V analog supply -0.3 2.2 \Y
VDDA _1P8_SERDESO SERDESO analog supply high -0.3 2.2 \%
VDDA _3P3_USB USBO 3.3 V analog supply -0.3 3.8 \%
VDDA_MCU_PLLGRPO Analog supply for MCU PLL Group 0 -0.3 2.2 \%
VDDA_PLLGRPO Analog supply for MAIN PLL Group 0 -0.3 2.2 \%
VDDA_PLLGRP4 Analog supply for MAIN PLL Group 4 -0.3 2.2 \%
VDDA_PLLGRP6 Analog supply for MAIN PLL Group 6 -0.3 2.2 \Y
VDDA_PLLGRP8 Analog supply for MAIN PLL Group 8 -0.3 2.2 \Y
VDDA_WKUP Oscillator supply for WKUP domain -0.3 2.2 \Y
VDDA_ADC_MCU ADC analog supply -0.3 2.2 \%
VDDA_MCU_TEMP Analog supply for temperature sensor 0 in MCU domain -0.3 2.2 \%
VDDA _POR_WKUP WKUP domain analog supply -0.3 2.2 \%
VDDA_TEMPO Analog supply for temperature sensor 0 -0.3 2.2 \%
VDDA_TEMP1 Analog supply for temperature sensor 1 -0.3 2.2 \%
vDDS_DDR(10) DDR inteface power supply -0.3 1.2 \%
VDDS_DDR_BIAS(10) Bias supply for LPDDR4 -0.3 1.2 \
VDDS_DDR_C(10) 10 power for DDR Memory Clock Bit (MCB) macro -0.3 1.2 \%
vVDDS_MMCO MMCO IO supply -0.3 2.2 \%
VDDA_OSC1 HFOSC1 supply -0.3 2.2 \
VDDSHV0_MCU 10 supply MCUSS general 10 group, and MCU and -0.3 3.8 \%
MAIN domain warm reset pins
VDDSHVO 10 supply for MAIN domain general -0.3 3.8 \%
VDDSHV1_MCU 10 supply for MCUSS 10 group 1 -0.3 3.8 \
VDDSHV2_MCU 10 supply for MCUSS |0 group 2 -0.3 3.8 \
VDDSHV2 10 supply for MAIN domain IO group 2 -0.3 3.8 \Y
VDDSHV5 10 supply for MAIN domain IO group 5 -0.3 3.8 \Y
VPP_CORE Supply voltage range for CORE EFUSE domain -0.3 1.89 \Y
VPP_MCU Supply voltage range for MCU EFUSE domain -0.3 1.89 \Y
USBO_VBUS®) Voltage range for USB VBUS comparator input -0.3 3.6 \%
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7.1 Absolute Maximum Ratings (continued)

over operating free-air temperature range (unless otherwise noted)() (2)

PARAMETER MIN MAX UNIT
12C0_SCL, 12C0_SDA, WKUP_[2C0_SCL,
WKUP_I2C0_SDA, MCU_I2C0_SCL, MCU_I2C0_SDA, -0.3 3.8 v
EXTINTn
Steady State Max. Voltage at MCU_PORz, PORz —03 38 v
all fail-safe 10 pins VMON2_IR_VCPU -0.3 1.05 \%
VMON3_IR_VEXT1P8, VMON4_IR_VEXT1P8, 03 29 Vv
VMON1_ER_VSYS® : :
VMONS5_IR_VEXT3P3 -0.3 3.8 \%
Steady State Max. Voltage at . N 10 supply voltage +
all other 10 pins® All other 10 pins 0.3 03 \
Transient Overshoot and 20% of 10 supply voltage for up to 20% of signal period 0.2 x VDD®)
Undershoot specification at | (see [X| 7-1, IO Transient Voltage Ranges) \Y
10 pin
Latch-up Performance, Class |I-Test -100 100 mA
°c)@)
11 (125°C) Over-Voltage (OV) Test NA 1.5 x vDD(7) v
Tsre ® Storage temperature -55 +150 °C

(1)

(2
(©)

4)

®)
(6)
)
®)
©)

Operation outside the Absolute Maximum Ratings may cause permanent device damage. Absolute Maximum Ratings do not imply
functional operation of the device at these or any other conditions beyond those listed under Recommended Operating Conditions. If
used outside the 27z 7.3, Recommended Operating Conditions but within the Absolute Maximum Ratings, the device may not be
fully functional, and this may affect device reliability, functionality, performance, and shorten the device lifetime.

All voltage values are with respect to their associated VSS or VSSA_x, unless otherwise noted.

This parameter applies to all 10 pins which are not fail-safe and the requirement applies to all values of 10 supply voltage. For
example, if the voltage applied to a specific 10 supply is 0 volts the valid input voltage range for any 10 powered by that supply will be —
0.3 to +0.3 volts. 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.

For current pulse injection:

Pins stressed per JEDEC JESD78E (Class Il) and passed with specified 1/O pin injection current and clamp voltage of 1.5 times
maximum recommended 1/O voltage and negative 0.5 times maximum recommended 1/O voltage.

For overvoltage performance:

Supplies stressed per JEDEC JESD78E (Class Il) and passed specified voltage injection.

For tape and reel the storage temperature range is [-10°C; +50°C] with a maximum relative humidity of 70%. Tl recommends returning
to ambient room temperature before usage.

VDD is the voltage on the corresponding power-supply pin(s) for the 10.

An external resistor divider is required to create the VMON input value that triggers with V1; = 0.45 when the Vgyg level reaches the
minimum allowed threshold. A series resistor R2 (VMON_ER_VSYS = Vgys x R1/(R1 + R2)) of at least 10kQ is recommended to limit
current.

The VMON1_ER_VSYS pin provides a way to monitor the system power supply. For more information, see 7> =22 9.3.4 System
Power Supply Monitor Design Guidelines.

An external resistor divider is required to limit the voltage applied to this device pin. For more information, see 752 9.3.3, USB
VBUS Design Guidelines.

(10) A single 1.1V source must drive all three VDDS_DDR, VDDS_DDR_BIAS, VDDS_DDR_C supplies.
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Fail-safe 10 terminals are designed such they do not have dependencies on the respective 10 power supply
voltage. This allows external voltage sources to be connected to these IO terminals when the respective 10
power supplies are turned off. The [2C0 _SCL, [2C0 _SDA, WKUP_I2C0_SCL, WKUP_I2C0_SDA,
MCU_I2C0_SCL, MCU_I2C0_SDA, EXTINTn, MCU_PORz, PORz, VMON1_ER_VSYS, VMON2_IR_VCPU,
VMON3_IR_VEXT1P8, VMON4_IR_VEXT1P8, VMON5_ER_VEXT3P3 are the only fail-safe 10 terminals. All
other 10 terminals are not fail-safe and the voltage applied to them should be limited to the value defined by the
Steady State Max. Voltage at all IO pins parameter in 7322 7.1.

Overshoot = 20% of nominal
10 supply voltage

v
overshoot

T

T

period

T
undershoot

lUndershoot = 20% of nominal

10 supply voltage
A. Tovershoot + Tundershoot <20% of Tperiod

B 7-1. 10 Transient Voltage Ranges
7.2 ESD Ratings

VALUE UNIT
Human-body model (HBM), per AEC Q100-002(") +1000
V(Esp) Electrostatic discharge ) All pins 250 \%
Charged-device model (CDM), per AEC Q100-011 | Corner pins (A1,
AJ29) +750
(1) AEC Q100-002 indicates that HBM stressing shall be in accordance with the ANSI/ESDA/JEDEC JS-001 specification.
7.3 Recommended Operating Conditions
over operating free-air temperature range (unless otherwise noted)

SUPPLY NAME DESCRIPTION MIN() NOM MAX() UNIT
VDD_CORE®) Boot/Active voltage for MAIN domain core supply 0.76(" 0.8 0.84M \%
VDD_MCU Boot/Active voltage for MCUSS core supply 0.76(" 0.8 0.89M \%
VDD_CPU Boot voltage for CPU core supply, applied at cold 0.76(" 0.8 0.84M \%

power up event

Active voltage for CPU core supply, after AVS mode AVS6)-5% AVS®) AVSB)+5Y% \%

enabled in software O M
VDD_CPU AVS Range Efuse valid voltage range for VDD_CPU voltage 0.6 0.9 \Y
VDD_MCU_WAKE1 Core supply for MCU WAKE function 0.76 0.8 0.89 \%
VDD_WAKEOQ Core supply for MAIN domain WAKE function which 0.76 0.8 0.89 \%

includes all "CANUART" 0.
VDDA_0P8_DLL_MMCO MMC PLL analog supply 0.76 0.8 0.84 \Y
VDDAR_CORE Main domain RAM supply 0.81 0.85 0.89 \Y
VDDAR_MCU MCUSS RAM supply 0.81 0.85 0.89 \Y
VDDAR_CPU CPU RAM supply 0.81 0.85 0.89 Vv
VDDA _0P8_SERDES0®) SERDESO analog supply low 0.76 0.8 0.84 \%
VDDA _0P8_SERDES0_C®) |SERDESO-1 clock supply 0.76 0.8 0.84 \Y
VDDA_OP8_USB®) USB 0.8v analog supply 0.76 0.8 0.84 \%
VDDA_1P8_USB USB 1.8v analog supply 1.71 1.8 1.89 \%
VDDA_1P8_SERDESO SERDESO analog supply high 1.71 1.8 1.89 \Y
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7.3 Recommended Operating Conditions (continued)

over operating free-air temperature range (unless otherwise noted)

SUPPLY NAME DESCRIPTION MIN() NOM MAX(") UNIT
VDDA_3P3_USB USB 3.3v analog supply 3.14 3.3 3.46 \
VDDA_MCU_PLLGRPO Analog supply for MCU PLL Group 0 1.71 1.8 1.89 \Y
VDDA_PLLGRPO Analog supply for MAIN PLL Group 0 1.71 1.8 1.89 \%
VDDA_PLLGRP4 Analog supply for MAIN PLL Group 4 1.71 1.8 1.89 \
VDDA_PLLGRP6 Analog supply for MAIN PLL Group 6 1.71 1.8 1.89 \
VDDA_PLLGRP8 Analog supply for MAIN PLL Group 8 1.71 1.8 1.89 \%
VDDA_WKUP Oscillator supply for WKUP domain 1.71 1.8 1.89 \%
VDDA_ADC_MCU ADC analog supply 1.71 1.8 1.89 \
VDDA_0P8_PLL_DDR DDR PLL analog supply 0.76 0.8 0.84 \
VDDA_MCU_TEMP Analog supply for temperature sensor 0 in MCU 1.71 1.8 1.89 \Y

domain
VDDA_POR_WKUP WKUP domain analog supply 1.71 1.8 1.89 \%
VDDA_TEMPO Analog supply for temperature sensor 0 1.71 1.8 1.89 Vv
VDDA_TEMP1 Analog supply for temperature sensor 1 1.71 1.8 1.89 \%
VDDS_DDR®) DDR inteface power supply 1.05 1.1 1.15 \%
VDDS_DDR_BIAS® Bias supply for LPDDR4 1.05 1.1 1.15 \Y
VvDDS_DDR_C® 10 power for DDR Memory Clock Bit (MCB) macro 1.05 1.1 1.15 \%
VDDS_MMCO MMCO IO supply 1.71 1.8 1.89 Vv
VDDA_OSC1 HFOSC1 supply 1.71 1.8 1.89 Vv
VDDA _* Peak to Peak Noise for all VDDA inputs 25 mV
VDDSHVO0 10 supply for main domain 1.8-V operation 1.71 1.8 1.89 \
general 3.3-V operation 3.14 3.3 3.46 v
VDDSHV0_MCU 10 supply MCUSS general 10 1.8-V operation 1.71 1.8 1.89 \%
g;"r;];’i'nax:r“n{']?gSZ?ginMsai” 3.3V operation 314 33 346 V
VDDSHV1_MCU 10 supply for MCUSS IO group 1 |1.8-V operation 1.71 1.8 1.89 \%
3.3-V operation 3.14 3.3 3.46 \%
VDDSHV2 1O supply for main domain 10 1.8-V operation 1.71 1.8 1.89 \Y
group 2 3.3V operation 314 33 346 V
VDDSHV2_MCU 10 supply for MCUSS 10 group 2 |1.8-V operation 1.71 1.8 1.89 \%
3.3-V operation 3.14 3.3 3.46 Vv
VDDSHV5 10 supply for main domain 10 1.8-V operation 1.71 1.8 1.89 \
group 5 3.3-V operation 3.14 3.3 3.46 Vv
USBO_VBUS Voltage range for USB VBUS comparator input 0 Seel®) 3.46 \%
USBO_ID Voltage range for the USB ID input See \%
VSS Ground 0 \Y
T, Operating junction temperature | Automotive -40 125 °C
range Extended —40 105|  °C
Commercial 0 90 °C

(1) For all VDD* supply inputs, the voltage at the device ball must 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, and so forth.
This is required for all supply inputs, but special care should be given to the VDD_CORE, VDD_MCU, and VDD_CPU domains which
have higher transient current demand compared to other rails.

(2) Asingle 1.1-V source must drive all three VDDS_DDR, VDDS_DDR_BIAS, VDDS_DDR_C supplies. These supplies are required to
still be powered with LPDDR4 voltage ranges, even If DDR interface is unused.

(3) A single 0.8-V source must drive the VDD_CORE and VDDA_0P8_ PHY input supplies. Also, include Analog filter components on the
individual VDDA_OP8_ PHY input supplies for interfaces that are used in the system.
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(4)

®)

6)

This terminal is connected to analog circuits in the respective USB PHY. The circuit sources a known current while measuring the
voltage to determine if the terminal is connected to VSS with a resistance less than 10 Q or greater than 100 kQ. The terminal should
be connected to ground for USB host operation or open-circuit for USB peripheral operation, and should never be connected to any
external voltage source.

The AVS Voltages are device-dependent, voltage domain-dependent, and OPP-dependent. They must be read from the
VTM_DEVINFO_VDn. For information about VTM_DEVINFO_VDn Registers address, please refer to Voltage and Thermal Manager
section in the device TRM. The power supply should be adjustable over the ranges shown in the VDD_CPU AVS Range entry.

An external resistor divider is required to limit the voltage applied to this device pin. For more information, see 232> 9.3.3, USB
VBUS Design Guidelines

7.4 Power-On-Hours (POH)

IP123 VOLTAGE DOMAIN | VOLTAGE (V) (MAX) FREQL;E?:():J (MHz) Ticc) POH
All 100% All All Supported OPPs Automotive -40°C to 20000
125°C
All 100% All All Supported OPPs Extended -40°C to 100000
105°C
All 100% All All Supported OPPs Commercial 0°C to 100000
90°C
1. This information is provided solely for your convenience and does not extend or modify the warranty
provided under Tl's standard terms and conditions for Tl semiconductor products.
2. Unless specified in the table above, all voltage domains and operating conditions are supported in the device
at the noted temperatures.
3. POH is a function of voltage, temperature and time. Usage at higher voltages and temperatures will result in
a reduction in POH.
4. Automotive profile is defined as 20000 power on hours with a junction temperature as follows: 5%@-40°C,
65%@70°C, 20%@110°C, and 10%@125°C.
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7.5 Operating Performance Points

This section describes the maximum operating conditions of the device in & 7-1. This section also contains the
description of each Operating Performance Point (OPP) for processor clocks and device core clocks in 3% 7-2.

& 7-1. Speed Grade Maximum Frequency

DEVICE MAXIMUM FREQUENCY (MHz)
A72SS0 R5FSS0 MCU_R5FSS0 CBASS0 DMSC LPDDR4"
DRA821xT 2000 1000 1000 500 333 1600 (DDR-3200)
DRA821xL 1500 1000 1000 500 333 1600 (DDR-3200)
DRA821xE 1000 1000 1000 500 333 1600 (DDR-3200)
DRA821xC 750 500 1000 500 333 1600 (DDR-3200)

M

Maximum DDR Frequency will be limited based on the specific memory type (vendor) used in a system and by PCB implementation. Tl

strongly recommends all designs to follow the TI LPDDR4 EVM PCB layout exactly in every detail (routing, spacing, vias/backdrill,
PCB material, etc.) in order to achieve the full specified clock frequency. Refer to the Jacinto 7 DDR Board Design and Layout

Guidelines for details.

£ 7-2. Supported OPP vs Max Frequency

see M @)
MAXIMUM FREQUENCY (MHz)
CLOCK
OPP_LOW®) OPP_NOM®)
MPU_CLK (A72SS0) 1000 2000
MSMC_CLK 500 1000

DDRn_CLKP/DDRn_CKN

1066 (2133 MT/s)
or
1333 (2666 MT/s)®)

1600 (3200 MT/s)

(1)
@)

OPP and VDD_CPU voltage should be selected/set at boot time. DVFS is not supported.
Frequency must be limited based on the lower frequency constraint from this table and Speed Grade Maximum Frequency. For

example, the T speed grade can operate A72SS/MSMC at 2 GHz/1GHz or 1 GHz/500 MHz. A72SS/MSMC at 2 GHz/1GHz operation
must use OPP_NOM. A72SS/MSMC at 1 GHz/500 MHz operation can use OPP_NOM or OPP_LOW voltage. Similarly, the E speed
grade can operate A72SS/MSMC at a maximum of 1 GHz/500 MHz. In this case, OPP_NOM or OPP_LOW voltage is allowed (though
OPP_LOW voltage is recommended to reduce power consumption).

@)
(4)

®)

OPP_NOM AVS voltage for VDD_CPU should be set based on the OPP_1 register setting.
If OPP_O0 is not equal to 0, OPP_LOW AVS voltage for VDD_CPU should be set based on the OPP_0 register setting. If OPP_O0 is
equal to 0, OPP_1 register setting should be used.

DDR can be configured for up to 2666 MT/s in OPP_LOW. 2132 MT/s is recommended in OPP_LOW as it more closely matches the

MPU_CLK scaling and also saves power compared to 2666 MT/s.
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7.6 Electrical Characteristics

The interfaces or signals described in 72> 7.6.10 through =27 3> 7.6.10 correspond to the
interfaces or signals available in multiplexing mode 0 (Primary Function).

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

electrical characteristics are specified for the different multiplexing modes (Functions).

7.6.1 12C, Open-Drain, Fail-Safe (12C OD FS) Electrical Characteristics

. aye . 1
over recommended operating conditions (unless otherwise noted)‘ ’

PARAMETER ‘ TEST CONDITIONS MIN TYP MAX| UNIT
BALL NAMES in Mode 0: WKUP_|2C0_SDA, WKUP_I|2C0_SCL, MCU_I2C0_SDA, MCU_I2C0_SCL, 12C0_SDA, 12C0_SCL, EXTINTN
BALL NUMBERS: H21/F20/ G20/ G21/W2/V3 /U6
1.8 V MODE
Vi Input Low Voltage 0.3 x Vv
VDDSHV"
Vss Input Low Voltage Steady State 0.3 x \Y
VDDSHV"”
Viy Input High Voltage 0.7 x \%
VDDSHV"
Viuss Input High Voltage Steady State 0.7 x \%
VDDSHV"
Vhys Input Hysteresis Voltage 0.1 x mV
VDDSHV"
N Input Leakage Current. ‘V, =18Vor0V +10 HA
VoL Output Low Voltage 0.2 x \%
VDDSHV"”
loL Low Level Output Current ‘VOL(MAX) 10 mA
3.3V MODE ¥
Vi Input Low Voltage 0.3 x \%
VDDSHV"”
V|Lss Input Low Voltage Steady State 0.25 x \%
VDDSHV"
Viy Input High Voltage 0.7 x \%
VDDSHV"
Viuss Input High Voltage Steady State 0.7 x \Y
VDDSHV"
Vhys Input Hysteresis Voltage 0.05 x mV
VDDSHV"
IiN Input Leakage Current. ‘V, =3.3Vor0V +10 MA
VoL Output Low Voltage 0.4 \
loL Low Level Output Current ‘VOL(MAX) 10 mA

(1) VDDSHYV stands for corresponding power supply. For more information on the power supply name and the corresponding ball, see

6-1, POWER column.

(2) 12C HS-mode is not supported when operating the 10 in 3.3 V mode.
7.6.2 Fail-Safe Reset (FS Reset) Electrical Characteristics

Over recommended operating conditions (unless otherwise noted)

PARAMETER

‘ TEST CONDITIONS ‘

MIN

TYP

MAX

UNIT

BALL NAMES in Mode 0: MCU_PORz, PORz

100  Submit Document Feedback

Copyright © 2023 Texas Instruments Incorporated

Product Folder Links: DRA821U-Q1 DRA821U

English Data Sheet: SPRSP57



https://www.ti.com/product/ja-jp/dra821u-q1?qgpn=dra821u-q1
https://www.ti.com/product/ja-jp/dra821u?qgpn=dra821u
https://www.ti.com/ja-jp/lit/pdf/JAJSII9
https://www.ti.com/ja-jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSII9E&partnum=DRA821U-Q1
https://www.ti.com/product/ja-jp/dra821u-q1?qgpn=dra821u-q1
https://www.ti.com/product/ja-jp/dra821u?qgpn=dra821u
https://www.ti.com/lit/pdf/SPRSP57

13 TEXAS

INSTRUMENTS DRA821U-Q1, DRA821U
www.ti.com/ja-jp JAJSII9E — APRIL 2020 — REVISED JUNE 2023
Over recommended operating conditions (unless otherwise noted)
PARAMETER ‘ TEST CONDITIONS ‘ MIN TYP MAX| UNIT
BALL NUMBERS: G19/H20
Vi Input low-level threshold 0.3 x \%
VDDSHV(")
V|Lss Input low-level threshold steady state 0.3 x \%
VDDSHV(")
Viy Input high-level threshold 0.7 x \%
VDDSHV(")
Viuss Input high-level threshold steady state 0.7 x \%
VDDSHV(")
Vhys Input Hysteresis Voltage 200 mV
IIN Input Leakage Current Vi=18Vor0V +10 uA

(1) VDDSHYV stands for corresponding power supply. For more information on the power supply name and the corresponding ball, see Pin
Attributes, POWER column.

7.6.3 HFOSC Electrical Characteristics
over recommended operating conditions (unless otherwise noted)
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
HIGH FREQUENCY OSCILLATOR
BALL NAMES: OSC1_XI, WKUP_OSCO_XI
BALL NUMBERS: K19 / K21

Vi High-level input voltage 0.65 x \Y
VDDSHV®
Vi Low-level input voltage 0.35 x \Y
VDDSHV™
VHys Input Hysteresis Voltage 49 mV

(1) VDDSHYV stands for corresponding power supply. For more information on the power supply name and the corresponding ball, see &
6-1, POWER column.

7.6.4 eMMCPHY Electrical Characteristics

over operating free-air temperature range (unless otherwise noted)

PARAMETER TEST CONDITIONS ‘ MIN TYP MAX| UNIT

BALL NAMES in Mode 0: MMCO_DAT[7:0], MMCO_CALPAD, MMCO_CMD, MMCO_DS, MMCO_CLK

BALL NUMBERS: R16 /P17 /R18/R20/R19/P16/R21/T21/P20/R17 /P19 /P18

Vi Input Low Voltage 0.35 x \

VDDSHV(")

Vss Input Low Voltage Steady State 0.20 \Y

ViH Input High Voltage 0.65 x \%
VDDSHV(")

Viuss Input High Voltage Steady State 1.4 \%

IiN Input Leakage Current. Vi=18Vor0V +10 MA

loz Tri-state Output Leakage Current. Vo=18Vor0V +10 HA

Rpy Pull-up Resistor 15 20 25 kQ

Rpp Pull-down Resistor 15 20 25 kQ

VoL Output Low Voltage 0.30 \

VoH Output High Voltage VDDSHV("- v

0.30
loL Low Level Output Current VoLmax) 2 mA
lon High Level Output Current VoHMIN) 2 mA
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over operating free-air temperature range (unless otherwise noted)
PARAMETER TEST CONDITIONS MIN TYP MAX UNIT

SR, Input Slew Rate 5E+8 V/s

(1) VDDSHYV stands for corresponding power supply. For more information on the power supply name and the corresponding ball, see 7
6-1, POWER column.

7.6.5 SDIO Electrical Characteristics

over operating free-air temperature range (unless otherwise noted)

PARAMETER TEST CONDITIONS ‘ MIN TYP MAX| UNIT
BALL NAMES in Mode 0: MMC1_CLK, MMC1_CMD, MMC1_DAT[3:0]
BALL NUMBERS: P21/ M20/M19/N21/N20/N19
1.8 V MODE
Vi Input Low Voltage 0.58 \%
V|Lss Input Low Voltage Steady State 0.58 \%
Viy Input High Voltage 1.27 \%
Viuss Input High Voltage Steady State 1.7 \Y
Vhys Input Hysteresis Voltage 150 mV
IIn Input Leakage Current. Vi=18Vor0V +10 uA
Rpu Pull-up Resistor 40 50 60 kQ
Rep Pull-down Resistor 40 50 60 kQ
VoL Output Low Voltage 0.45 \Y
Vou Output High Voltage VDDSHV(™) - \%
0.45
loL Low Level Output Current VoLmax) 4 mA
lon High Level Output Current VOHMIN) 4 mA
3.3V MODE
Vi Input Low Voltage 0.25 x \Y
VDDSHV(")
Vss Input Low Voltage Steady State 0.15 x \Y
VDDSHV(")
ViH Input High Voltage 0.625 x \%
VDDSHV(")
ViHss Input High Voltage Steady State 0.625 x \Y
VDDSHV("
Vuys Input Hysteresis Voltage 150 mV
IiN Input Leakage Current. Vi=18Vor0V +10 uA
Rpy Pull-up Resistor 40 50 60 kQ
Rpp Pull-down Resistor 40 50 60 kQ
VoL Output Low Voltage 0.125 x \%
VDDSHV(")
VoH Output High Voltage 0.75 x \Y
VDDSHV(")
loL Low Level Output Current VoLmax) 6 mA
loH High Level Output Current VoHMIN) 10 mA

(1) VDDSHYV stands for corresponding power supply. For more information on the power supply name and the corresponding ball, see 3
6-1, POWER column.

102  Submit Document Feedback Copyright © 2023 Texas Instruments Incorporated

Product Folder Links: DRA821U-Q1 DRA821U
English Data Sheet: SPRSP57


https://www.ti.com/product/ja-jp/dra821u-q1?qgpn=dra821u-q1
https://www.ti.com/product/ja-jp/dra821u?qgpn=dra821u
https://www.ti.com/ja-jp/lit/pdf/JAJSII9
https://www.ti.com/ja-jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSII9E&partnum=DRA821U-Q1
https://www.ti.com/product/ja-jp/dra821u-q1?qgpn=dra821u-q1
https://www.ti.com/product/ja-jp/dra821u?qgpn=dra821u
https://www.ti.com/lit/pdf/SPRSP57

13 TEXAS
INSTRUMENTS

www.ti.com/ja-jp

DRA821U-Q1, DRA821U

JAJSIIOE — APRIL 2020 — REVISED JUNE 2023

7.6.6 ADC12BT Electrical Characteristics

over recommended operating conditions (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
BALL NAMES in Mode 0: MCU_ADCO_AIN[7:0]
BALL NUMBERS: J18 /H17 /K18 /J17 / M17 / K17 / L18 / L17
VMCU_ADCO_AIN[7:0] Full-scale Input Range VSS VDDA® Y,
DNL Differential Non-Linearity -1 0.5 4 LSB
INL Integral Non-Linearity +1 +4 LSB
LSBGAIN-ERROR Gain Error +2 LSB
LSBOFFSET-ERROR Offset Error 12 LSB
Cin Input Sampling Capacitance 5.5 pF
SNR Signal-to-Noise Ratio Input Signal: 200 kHz sine wave 70 dB
at -0.5 dB Full Scale
THD Total Harmonic Distortion Input Signal: 200 kHz sine wave 75 dB
at -0.5 dB Full Scale
SFDR Spurious Free Dynamic Range Input Signal: 200 kHz sine wave 80 dB
at -0.5 dB Full Scale
SNRpLus) Signal-to-Noise Plus Distortion Input Signal: 200 kHz sine wave 69 dB
at -0.5 dB Full Scale
RMCU_ADCO_AIN[0:7] Input Impedance of f = input frequency [1/((65.97 x 10~12) x Q
MCU_ADCO_AIN[7:0] fsmpL_cLk)]
IIN Input Leakage MCU_ADCO_AIN[7:0] = VSS MA
MCU_ADCO_AIN[7:0] = 10 pA
VDDA_ADC_MCU
Sampling Dynamics
FsmpL_cLk SMPL_CLK Frequency 60 MHz
tc Conversion Time 13 ADCO SMPL_CLK
Cycles
taca Acquisition time 2 257| ADCO SMPL_CLK
Cycles
Tr Sampling Rate ADCO SMPL_CLK = 60 MHz 4 MSPS
CCISO Channel to Channel Isolation 100 dB
General Purpose Input Mode o
Vi Input Low Voltage 0.35 x VDDA® Y
ViLss Input Low Voltage Steady State 0.35 x VDDA® Y,
Vin Input High Voltage 0.65 x VDDA® Y,
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over recommended operating conditions (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
Vinss Input High Voltage Steady State 0.65 x VDDA® \Y;
Vuys Input Hysteresis Voltage 200 mV
Iy Input Leakage Current Vi=18Vor0V 2 MA

M

MCU_ADCO can be configured to operate in General Purpose Input mode, where all MCU_ADCO_AIN[7:0] inputs are globally enabled to operate as digital inputs via the ADCO_CTRL

register (gpi_mode_en = 1).

(2) VDDA stands for corresponding power supply. For more information on the power supply name and the corresponding ball, see # 6-1, POWER column.
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7.6.7 LVCMOS Electrical Characteristics

Over recommended operating conditions (unless otherwise noted)

PARAMETER TEST CONDITIONS ‘ MIN TYP MAX| UNIT
BALL NAMES: ALL other I10s
BALL NUMBERS: ALL other I0s
1.8-V MODE
Vi Input Low Voltage 0.35xVDD(W| Vv
Viiss |Input Low Voltage Steady State 0.3xVvDDM| Vv
Viu Input High Voltage 0.65 x VDD(") \Y
Viuss | Input High Voltage Steady State 0.85 x VDD(") \Y
Vhys Input Hysteresis Voltage 150 mV
IiN Input Leakage Current. Vi=18Vor0V +10 MA
Rpy Pull-up Resistor 15 22 30 kQ
Rpp Pull-down Resistor 15 22 30 kQ
VoL Output Low Voltage 0.45 \%
VoH Output High Voltage vDD( - 0.45 \%
loL Low Level Output Current VoLmax) 3 mA
lon High Level Output Current VoHMIN) 3 mA
3.3-V MODE
Vi Input Low Voltage 0.8 \
Vss Input Low Voltage Steady State 0.6 \Y
Viy Input High Voltage 2.0 \Y
V\Hss Input High Voltage Steady State 2.0 \%
Vuys Input Hysteresis Voltage 150 mV
Iin Input Leakage Current. V;=33Vor0V +10 MA
Rpp Pull-down Resistor 15 22 30 kQ
VoL Output Low Voltage 0.4 \%
Vou Output High Voltage 2.4 \
loL Low Level Output Current VoLmax) 5 mA
lon High Level Output Current VoHMIN) 6 mA

(1) VDDSHYV stands for corresponding power supply. For more information on the power supply name and the corresponding ball, see 3
6-1, POWER column.

7.6.8 USB2PHY Electrical Characteristics

USBO Electrical Characteristics are compliant with Universal Serial Bus Revision 2.0 Specification
dated April 27, 2000 including ECNs and Errata as applicable.
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7.6.9 SERDES Electrical Characteristics

The PCle interfaces are compliant with the electrical parameters specified in PCl Express® Base
Specification Revision 4.0, September 27, 2017.

This Device imposes an additional limit on SERDES REFCLK when used in Input mode with internal
termination enabled, as described by parameter Vrercik TERM IN 3% 7-3, SERDES REFCLK Electrical
Characteristics. Internal termination is enabled by default and must be disabled before applying a
reference clock signal that exceeds the limits defined by VregrcLk TeErm- External termination should
always be enabled on the source side. -

3 7-3. SERDES REFCLK Electrical Characteristics

Only applies when internal termination is enabled. Over recommended operating conditions (unless otherwise noted)

PARAMETER MIN TYP MAX‘ UNIT

BALL NAMES in Mode 0: SERDESO_REFCLK_P, SERDESO_REFCLK_N

BALL NUMBERS:AA9 / AA8

VrercLk_TER | Single ended voltage threshold at the reference clock 400 mV

M pin when internal termination is enabled

R1eRM Internal termination 40 50 62.5 Q
pac

The SerDes USB interface is compliant with the USB3.1 SuperSpeed Transmitter and Receiver
Normative Electrical Parameters as defined in the Universal Serial Bus 3.1 Specification, Revision
1.0, July 26, 2013.

*E
The SGMII interfaces electrical characteristics are compliant with 1000BASE-KX per IEEE802.3
Clause 70.

b2
The SGMII 2.5G / XAUI interfaces electrical characteristics are compliant with IEEE802.3 Clause 47.

g3

The QSGMII interface electrical characteristics are compliant with QSGMII Specification revision 1.2.

*E
USXGMII supports IEEE 802.3 TX and RX electrical characteristics of Clause 72-7 and Annex 69B.

IEEE 802.3 Tables 72-7 and 72-8 are not required by USXGMII since these tables are associated with
training (Clause 72-6), which is not a requirement of USXGMII.

The pre, main, and post cursors should be set by using BER sweeps.
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e
The XFI interface electrical characteristics are compliant with the INF-8077_XFP_XFI_10Gbps_1X
specification revision 4.5, August 31, 2005.

7.6.10 DDR Electrical Characteristics

b2
The DDR interface is compatible with JEDEC JESD209-4B standards compliant LPDDR4 SDRAM
devices.

7.7 VPP Specifications for One-Time Programmable (OTP) eFuses

This section specifies the operating conditions required for programming the OTP eFuses and is applicable only
for High-Security Devices.

7.7.1 Recommended Operating Conditions for OTP eFuse Programming

over operating free-air temperature range (unless otherwise noted)

PARAMETER DESCRIPTION MIN NOM MAX UNIT

VDD_CORE Supply voltage range for the core domain See &/ a2 7.3 \
during OTP operation; OPP NOM (BOOT)

VDD_MCU Supply voltage range for the core domain See &/ =73 \
during OTP operation; OPP NOM (BOOT)

VPP_CORE Supply voltage range for the eFuse ROM N/A
domain during normal operation
Supply voltage range for the eFuse ROM 1.71 1.8 1.89 \%
domain during OTP programming“’

VPP_MCU Supply voltage range for the eFuse ROM N/A
domain during normal operation
Supply voltage range for the eFuse ROM 1.71 1.8 1.89 \%
domain during OTP programming'”

SR(VPP) VPP Slew Rate 6E +4 Vs

(1)  Supply voltage range includes DC errors and peak-to-peak noise. Tl power management solutions TLV70718 from the TLV707x family
is a example device that meets the supply voltage range needed for VPP_CORE and VPP_MCU.

7.7.2 Hardware Requirements

The following hardware requirements must be met when programming keys in the OTP eFuses:

* The VPP_CORE and VPP_MCU power supplies must be disabled when not programming OTP registers.

» The VPP_CORE and VPP_MCU power supplies must be ramped up after the proper device power-up
sequence (for more details, see 7132 7.9.2).

7.7.3 Programming Sequence

Programming sequence for OTP eFuses:

» Power on the board per the power-up sequencing. No voltage should be applied on the VPP_CORE and
VPP_MCU terminals during power up and normal operation.

* Load the OTP write software required to program the eFuse (contact your local Tl representative for the OTP
software package).

» Apply the voltage on the VPP_CORE and VPP_MCU terminals according to the specification in &7 =2
7.7.1.

* Run the software that programs the OTP registers.

» After validating the content of the OTP registers, remove the voltage from the VPP_CORE and VPP_MCU
terminals.
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7.7.4 Impact to Your Hardware Warranty

You recognize and accept at your own risk that your use of eFuse permanently alters the Tl device. You
acknowledge that eFuse can fail due to incorrect operating conditions or programming sequence. Such a failure
may render the TI device inoperable and Tl will be unable to confirm the TI device conformed to Tl device
specifications prior to the attempted eFuse. CONSEQUENTLY, Tl WILL HAVE NO LIABILITY FOR ANY TI
DEVICES THAT HAVE BEEN eFUSED.

7.8 Thermal Resistance Characteristics
This section provides the thermal resistance characteristics used on this device.

For reliability and operability concerns, the maximum junction temperature of the device has to be at or below
the T, value identified in &7z 7.3, Recommended Operating Conditions.

7.8.1 Thermal Resistance Characteristics

It is recommended to perform thermal simulations at the system level with the worst case device power consumption.

ALM PACKAGE
NO. PARAMETER DESCRIPTION oo™ AIR FL?W
(mis)®
T RO,c Junction-to-case 0.54 N/A
T2 RO 5 Junction-to-board 2.9 N/A
T3 Junction-to-free air 12.8 0
T4 9.1 1
T5 Junction-to-moving air 8.1 2
T6 7.5 3
T7 0.5 0
T8 W Junction-t kage t 03 !
unction-to-package to
To JT p ge top 03 5
T10 0.3 3
T11 2.8 0
T12 2.8 1
Y Junction-to-board
T13 2.7 2
T14 2.7 3

(1)  These values are based on a JEDEC defined 2S2P system (with the exception of the Theta JC [R@JC] value, which is based on a
JEDEC defined 1SOP system) and will change based on environment as well as application. For more information, see these EIA/
JEDEC 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

+ JESD51-6, Integrated Circuit Thermal Test Method Environmental Conditions - Forced Convection (Moving Air)
» 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.
(3) °C/W = degrees Celsius per watt.
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7.9 Timing and Switching Characteristics

The timings presented in this section are valid when the DRV_STR (Drive Strength) control in the
associated PADCONFIG registers are set to the default “Oh — Nominal (recommended)” value.

7.9.1 Timing Parameters and Information

The timing parameter symbols used in ZZ7i 2> 7.9 are created in accordance with JEDEC Standard 100. To
shorten the symbols, some pin names and other related terminologies have been abbreviated in 3 7-4:

K 7-4. 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
v Valid time
w Pulse duration (width)
X Unknown, changing, or don't care level
F Fall time
H High
L Low
R Rise time
\ Valid
\Y Invalid
AE Active Edge
FE First Edge
LE Last Edge
z High impedance
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