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4 Device Comparison

7% 4-1 shows a comparison between devices, highlighting the differences.

£ 4-1. Device Comparison

FEATURES REFERENCE AM6548 AM6528 AM6546 AM6526
NAME
FEATURES
CTRLMMR_WKUP_JTAG_DEVICE_ID AM6548: AM6528: AM6546: AM6526:
[31:11] DEVICE_ID register bit field value® 0x140FA 0x140BA 0x14178 0x14138
AM6548-E: AM6528-E: AM6546-E: AM6526-E:
0x140FB 0x140BB 0x14179 0x14139
AM6548-F: AM6528-F: AM6546-F: AM6526-F:
0x140FE 0x140BE 0x1417C 0x1413C
AM6548-E,F: AM6528-E,F: AM6546-E,F: AM6526-E,F:
0x140FF 0x140BF 0x1417D 0x1413D
PROCESSORS AND ACCELERATORS
Speed Grades See % 6-1, Speed Grade Maximum Frequency
Arm Cortex-A53 Microprocessor Subsystem Arm A53 Quad Core Dual Core Quad Core Dual Core
(Cluster 0, (Cluster 0) (Cluster 0, (Cluster 0)
Cluster 1) Cluster 1)
Dual-Core Arm Cortex-R5F Arm R5F Yes (optional lockstep))
Device Management Security Controller DMSC Yes
Graphics Accelerator (SGX544-MP1) GPU Yes Not Supported(!)
Safety Features Safety Optional® Optional®
PROGRAM AND DATA STORAGE
On-Chip Shared Memory (RAM) MCU_MSRAM 512KB
Multicore Shared Memory Controller MSMC 2MB (On-Chip Shared SRAM with ECC)
DDR4 DDR Subsystem(®) DDRSS Up to 8GB (32-Bit data)
SECDED 7-Bit
General-Purpose Memory Controller GPMC Up to 1GB with ECC
Error Location Module ELM Yes
PERIPHERALS
Display Subsystem DSS Yes
Modular Controller Area Network Interface MCAN 2
Peripheral Direct Memory Access PDMA Yes
Navigator Subsystem NAVSS 2
General-Purpose 1/0 GPIO Up to 242
Inter-Integrated Circuit Interface 12C 6
Analog-to-Digital Converter ADC 2
Camera Adaptation Layer (CAL) with Camera |CSI2 1 CLK + 4 Data
(S\;ell;\lla)l Interface (CSI2) and Video Input Port VINO Yes
Multichannel Serial Peripheral Interface MCSPI 8
MCASPO 16 Serializers
Multichannel Audio Serial Port MCASP1 10 Serializers
MCASP2 4 Serializers
MultiMedia Card/ Secure Digital Interface MMCSDO &-bits
MMCSD1 4-bits
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# 4-1. Device Comparison (fX)

FEATURES REFERENCE AM6548 AM6528 AM6546 AM6526
NAME

FEATURES
OSPI0 8-bits"™

Flash Subsystem (FSS) OSPI1 4-bits
HyperBus Not Supported()

Security Accelerator SA Yes

Error Signalling Module ESM Yes

2x PCI Express 3.1 Port with Integrated PHY | PCIEO Up to Two Lanes®
PCIE1 Single Lane®

3x Programmable Real-Time Unit Subsystem PRU_ICSSGO0 Yes (2x RGMII, 2x MII)

and Industrial Communication Subsystem PRU_ICSSG1 Yes (2x RGMII, 2x Mil)
PRU_ICSSG2 Yes (2x RGMII, 2x MIl, 2x SGMII?))

Gigabit Ethernet Interface CPSW RMII or RGMII

General-Purpose Timers TIMER 16

Enhanced High Resolution Pulse-Width EHRPWM 6

Modulator Module

Enhanced Capture Module ECAP 1

Enhanced Quadrature Encoder Pulse Module |EQEP

Universal Asynchronous Receiver and UART

Transmitter

O S e ) supesees.|useo

UniversaI_SeriaI Bus (USBZ_.O) HighSpeed Dual- USB1 Yes

Role-Device (DRD) Ports with HS/FS PHY

(1) Features noted as “not supported”, must not be used. Their functionality is not supported by Tl for this family of devices. These
features are subject to removal without notice on future device revisions. Any information regarding the unsupported features has been
retained in the documentation solely for the purpose of clarifying signal names or for consistency with previous feature descriptions.

(2) SGMIIO, SGMII1, USB3.1, PCIEQ, and PCIE1 share total of two SerDes lanes.

(8) Two simultaneous flash interfaces configured as OSPI0 and OSPI1, or HyperBus and OSPI1.

(4) Device supports features to aid in functional safety system designs such as lockstep Arm R5F if the part number is designated with the

F option.

(5) For more details about the CTRLMMR_WKUP_JTAG_DEVICE_ID register and DEVICE_ID bit field, see the device TRM.
(6) Only DDR4 is supported. DDR3L and LPDDR4 are not supported.

4.1 Related Products

Sitara™ processors

Sitara™ processors —
Applications

Sitara™ processors —
Reference designs

Companion Products for
AM654x, AM652x

Scalable processors based on Arm Cortex-A cores with flexible peripherals,
connectivity & unified software support — perfect for sensors to servers.

Sitara processors provide scalable solutions for a wide range of applications from
HMIs and gateways to more complex equipment such as drives and substation
automation equipment. Sitara Arm processors offer scalability and reliability as
well as multi-protocol support for industrial communication protocols such as
EtherCAT, Ethernet/IP and Profinet.

TI provides many reference designs containing ‘building block’ solutions to enable
customers to rapidly development of their unique products and solutions.

Review products that are frequently purchased or used in conjunction with this
product.

8 BRHCIT BT — RNy 2 (DB RBE bt Bk
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5 Terminal Configuration and Functions

5.1 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.

5-1 shows the ball locations for the 784 plastic ball grid array (FCBGA) package that are used in conjunction

with #& 5-1 through %] 5-1 to locate signal names and ball grid numbers.
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Ed 5-1. ACD FCBGA-N784 Package (Bottom View)
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5.2 Pin Attributes
% 5-1 describes the terminal characteristics and the signals multiplexed on each ball.

& 5-1. Pin Attributes

BALL
RXACTIVE
BALL RESET 110 PULL UP/ ]
BALL ?HMBER BALL NAME [2] SIGNAL NAME [3] Mué(m]o D | TyPE[5] | RESET REL. | VOLTAGE | POWERI[9] | HYS[10] .:.BYUPFEF ﬁ?] DOWN | DSIS [13] TXDIIS AEL éga?:'[%]
STATE [6] | MUXMOD | VALUE [§] TYPE [12]
E [14]
E[7]

P17 CAP_VDDAR_COREO CAP_VDDAR_COREO CAP

V17 CAP_VDDAR_CORE1 CAP_VDDAR_CORE1 CAP

w16 CAP_VDDAR_CORE2 CAP_VDDAR_CORE2 CAP

M14 CAP_VDDAR_CORE3 CAP_VDDAR_CORE3 CAP

L15 CAP_VDDAR_CORE4 CAP_VDDAR_CORE4 CAP

u10 CAP_VDDAR_MCU CAP_VDDAR_MCU CAP

M12 CAP_VDDAR_MPU0_0 CAP_VDDAR_MPUO0_0 CAP

N12 CAP_VDDAR_MPUO_1 CAP_VDDAR_MPUO_1 CAP

N18 CAP_VDDAR_MPU1_0 CAP_VDDAR_MPU1_0 CAP

N15 CAP_VDDAR_MPU1_1 CAP_VDDAR_MPU1_1 CAP

Y10 CAP_VDDAR_WKUP CAP_VDDAR_WKUP CAP

AA8 CAP_VDDA_1P8_IOLDO_WK | CAP_VDDA_1P8_IOLDO_WKUP CAP

uP

7 CAP_VDDA_1P8_SDIO CAP_VDDA_1P8_SDIO CAP

G19 CAP_VDDA_1P8_IOLDOO CAP_VDDA_1P8_IOLDOO CAP

Y19 CAP_VDDA_1P8_IOLDO1 CAP_VDDA_1P8_|OLDO1 CAP

H18 CAP_VDDSHV_SDIO CAP_VDDSHV_SDIO CAP

Vo CAP_VDD_WKUP CAP_VDD_WKUP CAP

G28 CSI0_RXNO CSI0_RXNO I PD 1.8V VDDA_1P8_C DPHY PU/PD No
Slo

H27 CSI0_RXN1 CSI0_RXN1 PD 1.8V VDDA_1P8_C DPHY PU/PD No
Slo

F26 CSI0_RXN2 CSI0_RXN2 PD 1.8V VDDA_1P8_C DPHY PU/PD No
SI0

H25 CSI0_RXN3 CSI0_RXN3 PD 1.8V VDDA_1P8_C DPHY PU/PD No
SI0

G24 CSI0_RXN4 CSI0_RXN4 PD 1.8V VDDA_1P8_C DPHY PU/PD No
SI0

F28 CSI0_RXPO CSI0_RXPO PD 1.8V VDDA_1P8_C DPHY PU/PD No
sio

G27 CSI0_RXP1 CSI0_RXP1 PD 1.8V VDDA_1P8_C DPHY PU/PD No
sio

G26 CSI0_RXP2 CSI0_RXP2 PD 1.8V VDDA_1P8_C DPHY PU/PD No
sio

G25 CSI0_RXP3 CSI0_RXP3 PD 1.8V VDDA_1P8_C DPHY PU/PD No
Slo
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# 5-1. Pin Attributes ()
BALL
RXACTIVE
BALL RESET o) PULL UP/ "
EaLY 'E‘HMBER BALL NAME [2] SIGNAL NAME [3] Mué(m]o D | TyPE[5] | RESET REL. | VOLTAGE | POWER[9] | HYS[10] .?YUPFI: [Eﬁ] DOWN | DSIS [13] Txnlls ABL éga?:'[%]
STATE [6] | MUXMOD | VALUE [8] TYPE [12] E [14]
E[7]
F24 CSI0_RXP4 CSI0_RXP4 PD 1.8V VDDA_1P8_C DPHY PU/PD No
SI0
A10 DDR_ACO DDR_ACO 10 OFF 11V1.2 | VDDS_DDR DDR PU/PD No
V.35V
D9 DDR_AC1 DDR_ACH1 (o] OFF 1.1V/1.2 | VDDS_DDR DDR PU/PD No
V.35V
c9 DDR_AC2 DDR_AC2 (o] OFF 1.1V/1.2 | VDDS_DDR DDR PU/PD No
V.35V
E9 DDR_AC3 DDR_AC3 (e} OFF 1.1V/1.2 | VDDS_DDR DDR PU/PD No
V.35V
A9 DDR_AC4 DDR_AC4 10 OFF 1.1V/1.2 | VDDS_DDR DDR PU/PD No
V.35V
E8 DDR_AC5 DDR_AC5 [¢] OFF 1.1V/1.2 |VDDS_DDR DDR PU/PD No
V.35V
F8 DDR_AC6 DDR_AC6 [¢] OFF 1.1V/1.2 | VDDS_DDR DDR PU/PD No
V.35V
c7 DDR_AC7 DDR_AC7 (o] OFF 1.1V/1.2 |VDDS_DDR DDR PU/PD No
V.35V
c8 DDR_AC8 DDR_AC8 10 OFF 11V1.2 | VDDS_DDR DDR PU/PD No
V.35V
D7 DDR_AC9 DDR_AC9 (o] OFF 1.1V/1.2 | VDDS_DDR DDR PU/PD No
V.35V
E7 DDR_AC10 DDR_AC10 (o] OFF 1.1V/1.2 | VDDS_DDR DDR PU/PD No
V.35V
A6 DDR_AC11 DDR_AC11 (e} OFF 1.1V/1.2 | VDDS_DDR DDR PU/PD No
V.35V
F7 DDR_AC12 DDR_AC12 10 OFF 1.1V/1.2 | VDDS_DDR DDR PU/PD No
V.35V
D6 DDR_AC13 DDR_AC13 (o] OFF 1.1V/1.2 | VDDS_DDR DDR PU/PD No
V.35V
C6 DDR_AC14 DDR_AC14 [¢] OFF 1.1V/1.2 | VDDS_DDR DDR PU/PD No
V.35V
F6 DDR_AC15 DDR_AC15 (o] OFF 1.1V/1.2 | VDDS_DDR DDR PU/PD No
V.35V
E6 DDR_AC16 DDR_AC16 10 OFF 11V1.2 | VDDS_DDR DDR PU/PD No
V.35V
E5 DDR_AC17 DDR_AC17 (o] OFF 1.1V/1.2 | VDDS_DDR DDR PU/PD No
V.35V
D8 DDR_AC18 DDR_AC18 (o] OFF 1.1V/1.2 | VDDS_DDR DDR PU/PD No
V.35V
D10 DDR_AC19 DDR_AC19 (e} OFF 1.1V/1.2 | VDDS_DDR DDR PU/PD No
V.35V
E10 DDR_AC20 DDR_AC20 10 OFF 1.1V/1.2 | VDDS_DDR DDR PU/PD No
V.35V
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% 5-1. Pin Attributes (i)
BALL
RXACTIVE
BALL RESET 110 PULL UP/ n
[EALL ?#MBER BALL NAME [2] SIGNAL NAME [3] MUEX ;\:]O E TYPE [5] RESET REL. VOLTAGE POWER [9] HYS [10] .I.BYUPFEF [Eﬁ] DOWN DSIS [13] TXDIIS ABL (;ga?:l[%]
STATE [6] | MUXMOD | VALUE [8] TYPE [12]
E [14]
E[7]
C10 DDR_AC21 DDR_AC21 10 OFF 1.1V1.2 VDDS_DDR DDR PU/PD No
V/1.35V
F11 DDR_AC22 DDR_AC22 10 OFF 1.1V1.2 VDDS_DDR DDR PU/PD No
V/1.35V
B10 DDR_AC23 DDR_AC23 10 OFF 1.1V1.2 VDDS_DDR DDR PU/PD No
V/1.35V
D11 DDR_AC24 DDR_AC24 10 OFF 1.1VN1.2 VDDS_DDR DDR PU/PD No
V/1.35V
B11 DDR_AC25 DDR_AC25 10 OFF 1.1VN1.2 VDDS_DDR DDR PU/PD No
V/1.35V
c11 DDR_AC26 DDR_AC26 10 OFF 1.1VN1.2 VDDS_DDR DDR PU/PD No
V/1.35V
E11 DDR_AC27 DDR_AC27 10 OFF 1.1V1.2 VDDS_DDR DDR PU/PD No
V.35V
E12 DDR_AC28 DDR_AC28 10 OFF 1.1V1.2 VDDS_DDR DDR PU/PD No
V/1.35V
D12 DDR_AC29 DDR_AC29 10 OFF 1.1V1.2 VDDS_DDR DDR PU/PD No
V/1.35V
D5 DDR_ALERTn DDR_ALERTn 10 OFF 1.1V1.2 VDDS_DDR DDR PU/PD No
V/1.35V
B8 DDR_CKON DDR_CKON 10 drive 1 1.1V1.2 VDDS_DDR DDR PU/PD No
(OFF) V/1.35V
A8 DDR_CKOP DDR_CKOP 10 drive 0 1.1VN1.2 VDDS_DDR DDR PU/PD No
(OFF) V/1.35V
B7 DDR_CK1N DDR_CK1N 10 drive 1 1.1VN1.2 VDDS_DDR DDR PU/PD No
(OFF) V/1.35V
A7 DDR_CK1P DDR_CK1P 10 drive 0 1.1VN1.2 VDDS_DDR DDR PU/PD No
(OFF) V/1.35V
E1 DDR_DMO DDR_DMO 10 OFF 1.1V1.2 VDDS_DDR DDR PU/PD No
V.35V
C5 DDR_DM1 DDR_DM1 10 OFF 1.1V1.2 VDDS_DDR DDR PU/PD No
V/1.35V
D14 DDR_DM2 DDR_DM2 10 OFF 1.1V1.2 VDDS_DDR DDR PU/PD No
V/1.35V
B17 DDR_DM3 DDR_DM3 10 OFF 1.1V1.2 VDDS_DDR DDR PU/PD No
V/1.35V
A3 DDR_DQO DDR_DQO 10 OFF 1.1V1.2 VDDS_DDR DDR PU/PD No
V/1.35V
B2 DDR_DQ1 DDR_DQ1 10 OFF 1.1VN1.2 VDDS_DDR DDR PU/PD No
V/1.35V
Cc2 DDR_DQ2 DDR_DQ2 10 OFF 1.1VN1.2 VDDS_DDR DDR PU/PD No
V/1.35V
D2 DDR_DQ3 DDR_DQ3 10 OFF 1.1VN1.2 VDDS_DDR DDR PU/PD No
V/1.35V
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AM6548, AM6528, AM6546, AM6526
JAJSJ32C — DECEMBER 2019 — REVISED SEPTEMBER 2023

# 5-1. Pin Attributes (ftX)

BALL
RXACTIVE
BALL RESET 1o PULL UP/ q
EaLY ?#MBER BALL NAME [2] SIGNAL NAME (3] MUé(?:]o D | TyPE[5] | RESET REL. | VOLTAGE | POWER[9] | HYS[10] .?YUPFI: [Eﬁ] DOWN | DSIS [13] TXDIIS ABL éga?:'[%]
STATE [6] | MUXMOD | VALUE [g] TYPE [12] E [14]
E[7]

E2 DDR_DQ4 DDR_DQ4 10 OFF 1.1V/1.2 |VDDS_DDR DDR PU/PD No
V.35V

G1 DDR_DQ5 DDR_DQ5 (o] OFF 1.1V/1.2 | VDDS_DDR DDR PU/PD No
V.35V

F2 DDR_DQ6 DDR_DQ6 10 OFF 1.1Vv/1.2 | VDDS_DDR DDR PU/PD No
V.35V

F1 DDR_DQ7 DDR_DQ7 10 OFF 1.1Vv/1.2 | VDDS_DDR DDR PU/PD No
V.35V

E3 DDR_DQ8 DDR_DQ8 10 OFF 1.1Vv/1.2 | VDDS_DDR DDR PU/PD No
V.35V

c3 DDR_DQ9 DDR_DQ9 10 OFF 1.1Vv/1.2 | VDDS_DDR DDR PU/PD No
V.35V

D3 DDR_DQ10 DDR_DQ10 10 OFF 1.1V/1.2 | VDDS_DDR DDR PU/PD No
V.35V

B3 DDR_DQ11 DDR_DQ11 10 OFF 1.1V/1.2 |VDDS_DDR DDR PU/PD No
V.35V

D4 DDR_DQ12 DDR_DQ12 10 OFF 1.1V/1.2 | VDDS_DDR DDR PU/PD No
V.35V

c4 DDR_DQ13 DDR_DQ13 (o] OFF 1.1V/1.2 | VDDS_DDR DDR PU/PD No
V.35V

B4 DDR_DQ14 DDR_DQ14 10 OFF 1.1Vv/1.2 | VDDS_DDR DDR PU/PD No
V.35V

B5 DDR_DQ15 DDR_DQ15 10 OFF 1.1Vv/1.2 | VDDS_DDR DDR PU/PD No
V.35V

E13 DDR_DQ16 DDR_DQ16 10 OFF 1.1Vv/1.2 | VDDS_DDR DDR PU/PD No
V.35V

C14 DDR_DQ17 DDR_DQ17 10 OFF 1.1Vv/1.2 | VDDS_DDR DDR PU/PD No
V.35V

B14 DDR_DQ18 DDR_DQ18 10 OFF 1.1V/1.2 | VDDS_DDR DDR PU/PD No
V.35V

A14 DDR_DQ19 DDR_DQ19 10 OFF 1.1V/1.2 | VDDS_DDR DDR PU/PD No
V.35V

E14 DDR_DQ20 DDR_DQ20 10 OFF 1.1V/1.2 |VDDS_DDR DDR PU/PD No
V.35V

B13 DDR_DQ21 DDR_DQ21 (o] OFF 1.1V/1.2 | VDDS_DDR DDR PU/PD No
V.35V

C13 DDR_DQ22 DDR_DQ22 10 OFF 1.1Vv/1.2 | VDDS_DDR DDR PU/PD No
V.35V

D13 DDR_DQ23 DDR_DQ23 10 OFF 1.1Vv/1.2 | VDDS_DDR DDR PU/PD No
V.35V

D15 DDR_DQ24 DDR_DQ24 10 OFF 1.1Vv/1.2 | VDDS_DDR DDR PU/PD No
V.35V

C15 DDR_DQ25 DDR_DQ25 10 OFF 1.1Vv/1.2 | VDDS_DDR DDR PU/PD No
V.35V
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13 TEXAS

AM6548, AM6528, AM6546, AM6526 INSTRUMENTS
JAJSJ32C — DECEMBER 2019 — REVISED SEPTEMBER 2023 www.ti.com/ja-jp
% 5-1. Pin Attributes (i)
BALL
RXACTIVE
BALL RESET 110 PULL UP/ n
[EALL ?#MBER BALL NAME [2] SIGNAL NAME [3] MUEX ;\:]O E TYPE [5] RESET REL. VOLTAGE POWER [9] HYS [10] .I.BYUPFEF [Eﬁ] DOWN DSIS [13] TXDIIS ABL (;ga?:l[%]
STATE [6] | MUXMOD | VALUE [8] TYPE [12]
E [14]
E[7]
E16 DDR_DQ26 DDR_DQ26 10 OFF 1.1V1.2 VDDS_DDR DDR PU/PD No
V/1.35V
E15 DDR_DQ27 DDR_DQ27 10 OFF 1.1V1.2 VDDS_DDR DDR PU/PD No
V/1.35V
D16 DDR_DQ28 DDR_DQ28 10 OFF 1.1V1.2 VDDS_DDR DDR PU/PD No
V/1.35V
B16 DDR_DQ29 DDR_DQ29 10 OFF 1.1VN1.2 VDDS_DDR DDR PU/PD No
V/1.35V
C16 DDR_DQ30 DDR_DQ30 10 OFF 1.1VN1.2 VDDS_DDR DDR PU/PD No
V/1.35V
A17 DDR_DQ31 DDR_DQ31 10 OFF 1.1VN1.2 VDDS_DDR DDR PU/PD No
V/1.35V
C1 DDR_DQSON DDR_DQSON 10 OFF 1.1V1.2 VDDS_DDR DDR PU/PD No
V.35V
D1 DDR_DQSO0P DDR_DQSO0P 10 OFF 1.1V1.2 VDDS_DDR DDR PU/PD No
V/1.35V
A4 DDR_DQS1N DDR_DQS1N 10 OFF 1.1V1.2 VDDS_DDR DDR PU/PD No
V/1.35V
A5 DDR_DQS1P DDR_DQS1P 10 OFF 1.1V1.2 VDDS_DDR DDR PU/PD No
V/1.35V
A12 DDR_DQS2N DDR_DQS2N 10 OFF 1.1V1.2 VDDS_DDR DDR PU/PD No
V/1.35V
A13 DDR_DQS2P DDR_DQS2P 10 OFF 1.1VN1.2 VDDS_DDR DDR PU/PD No
V/1.35V
A16 DDR_DQS3N DDR_DQS3N 10 OFF 1.1VN1.2 VDDS_DDR DDR PU/PD No
V/1.35V
A15 DDR_DQS3P DDR_DQS3P 10 OFF 1.1VN1.2 VDDS_DDR DDR PU/PD No
V/1.35V
B19 DDR_ECC_DO DDR_ECC_DO 10 OFF 1.1V1.2 VDDS_DDR DDR PU/PD No
V.35V
B18 DDR_ECC_D1 DDR_ECC_D1 10 OFF 1.1V1.2 VDDS_DDR DDR PU/PD No
V/1.35V
C18 DDR_ECC_D2 DDR_ECC_D2 10 OFF 1.1V1.2 VDDS_DDR DDR PU/PD No
V/1.35V
D18 DDR_ECC_D3 DDR_ECC_D3 10 OFF 1.1V1.2 VDDS_DDR DDR PU/PD No
V/1.35V
E18 DDR_ECC_D4 DDR_ECC_D4 10 OFF 1.1V1.2 VDDS_DDR DDR PU/PD No
V/1.35V
E17 DDR_ECC_D5 DDR_ECC_D5 10 OFF 1.1VN1.2 VDDS_DDR DDR PU/PD No
V/1.35V
D17 DDR_ECC_D6 DDR_ECC_D6 10 OFF 1.1VN1.2 VDDS_DDR DDR PU/PD No
V/1.35V
C17 DDR_ECC_DM DDR_ECC_DM 10 OFF 1.1VN1.2 VDDS_DDR DDR PU/PD No
V/1.35V
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AM6548, AM6528, AM6546, AM6526
JAJSJ32C — DECEMBER 2019 — REVISED SEPTEMBER 2023

# 5-1. Pin Attributes (ftX)

BALL
RXACTIVE
BALL RESET 110 PULL UP/ n
BAEE ?#MBER BALL NAME [2] SIGNAL NAME [3] MUEX?:]OD TYPE [5] RESET REL. VOLTAGE | POWER [9] HYS [10] 'I'BYUPFEF[E‘#] DOWN DSIS [13] TXDIISABL (;ga?:l[?%]
STATE [6] | MUXMOD | VALUE [8] TYPE [12]
E [14]
E[7]
A18 DDR_ECC_DQSN DDR_ECC_DQSN 10 OFF 1.1Vv/1.2 |VDDS_DDR DDR PU/PD No
V/1.35V
A19 DDR_ECC_DQSP DDR_ECC_DQSP 10 OFF 1.1Vv/M1.2 |vDDS_DDR DDR PU/PD No
V.35V
F16 DDR_FS_RESETn DDR_FS_RESETn 10 drive 0 1.1Vv/.2 |vDDS_DDR LVCMOS |PD No
(OFF) V/1.35V
A1 DDR_RESETn DDR_RESETn 10 drive 0 1.1Vv/1.2 |vDDS_DDR DDR PU/PD No
(OFF) V/1.35V
F12 DDR_VREFO0 DDR_VREF0O A 0.5*VDDS_ | VDDS_DDR DDR No
DDR
F15 DDR_VREF_zZQ DDR_VREF_ZQ A VDDS_DDR DDR No
F13 DDR_VTP DDR_VTP A 1.1Vv/M1.2 |VDDS_DDR DDR No
V.35V
D21 ECAPO_IN_APWM_OUT ECAPO_IN_APWM_OUT 0 10 OFF 7 1.8V/3.3V | VDDSHVO0 Yes LVCMOS | PU/PD 0 0/1 Yes
SYNCO_OUT 1 o
CPTSO_RFT_CLK 2 | 0
GPIO1_86 7 10 0
AA2 EMUO EMUO 0 10 PU 0 1.8V/3.3V |VDDSHVO_WK | Yes LVCMOS | PU/PD 17 Yes
UP
AA1 EMU1 EMU1 0 10 PU 0 1.8V/3.3V |VDDSHVO_WK | Yes LVCMOS | PU/PD 17 Yes
UP
A22 EXT_REFCLK1 EXT_REFCLK1 0 | OFF 7 1.8V/3.3V |VDDSHVO Yes LVCMOS | PU/PD 0 0/1 Yes
SYNC1_OUT 1 o
GPIO1_87 7 10 0
P25 GPMCO_ADVn_ALE GPMCO_ADVn_ALE 0 [¢] OFF 7 1.8V/3.3V | VDDSHV2 Yes LVCMOS |PU/PD 7 Yes
VOUT1_DATA17 1 [¢]
GPIO0_17 7 10 0
BOOTMODE16 Bootstrap || 0
R28 GPMCO_CLK GPMCO_CLK 0 o OFF 7 1.8V/3.3V |VDDSHV2 Yes LVCMOS | PU/PD 0 0/1 Yes
VOUT1_DATA16 1 o
VINO_PCLK 2 | 0
GPMCO_FCLK_MUX 3 o
GPIOO_16 7 10 0
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AM6548, AM6528, AM6546, AM6526 INSTRUMENTS
JAJSJ32C — DECEMBER 2019 — REVISED SEPTEMBER 2023 www.ti.com/ja-jp
£ 5-1. Pin Attributes (%)
BAEE RXACTIVE
BAEE ?#MBER BALL NAME [2] SIGNAL NAME [3] Mué(?:]o D | rype [5] RBEg,IEI:r R::ET voiI‘g\GE POWER [9] | HYS [10] .?YUPFI: Fﬁ] Pgl(.)l‘.Nl:qu DSIS [13] TXDIIS AL éga?:i[%]
STATE [6] | MUXMOD | VALUE [8] TYPE [12] E [14]
E[7]
T24 GPMCO_DIR GPMCO_DIR 0 o OFF 7 1.8 V/3.3V | VDDSHV2 Yes LVCMOS |PU/PD 01 Yes
VOUT1_HSYNC 1 o
VINO_DATA8 2 | 0
PRG2_PWM1_B0 3 10 1
PRG2_IEP1_EDC_SYNC_OUTO 4 o}
TIMER_IO6 5 10 0
SRGZJEPOiEDloiDATA7IN70UT2 6 10 0
GPIOO0_25 7 10 0
P26 GPMCO_OEn_REn GPMCO_OEn_REn 0 o OFF 7 1.8 V/3.3V | VDDSHV2 Yes LVCMOS |PU/PD 17 Yes
VOUT1_DATA18 1 o
GPIO0_18 7 10 0
BOOTMODE17 Bootstrap || 0
u28 GPMCO_WEn GPMCO_WEn 0 o} OFF 7 1.8 V/3.3V | VDDSHV2 Yes LVCMOS | PU/PD 17 Yes
VOUT1_DATA19 1 o}
GPIO0_19 7 10 0
BOOTMODE18 Bootstrap || 0
T25 GPMCO_WPn GPMCO_WPn 0 o OFF 7 1.8 V/3.3V | VDDSHV2 Yes LVCMOS |PU/PD 01 Yes
VOUT1_VSYNC 1 o
GPIO0_24 7 10 0
M27 GPMCO_ADO GPMCO_ADO 0 10 OFF 7 1.8 V/3.3V | VDDSHV2 Yes LVCMOS | PU/PD 0 17 Yes
VOUT1_DATAO 1 o}
VINO_DATA12 2 | 0
GPIO0_0 7 10 0
BOOTMODEOO Bootstrap || 0
M23 GPMCO_AD1 GPMCO_AD1 0 10 OFF 7 1.8 V/3.3V | VDDSHV2 Yes LVCMOS |PU/PD 0 1”7 Yes
VOUT1_DATA1 1 o
VINO_DATA13 2 | 0
GPIOO0_1 7 10 0
BOOTMODEO1 Bootstrap || 0
M28 GPMCO_AD2 GPMCO_AD2 0 10 OFF 7 1.8 V/3.3V | VDDSHV2 Yes LVCMOS |PU/PD 0 17 Yes
VOUT1_DATA2 1 o
VINO_DATA14 2 | 0
GPIO0_2 7 10 0
BOOTMODEO02 Bootstrap || 0
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13 TEXAS

INSTRUMENTS

www.ti.com/ja-jp

AM6548, AM6528, AM6546, AM6526
JAJSJ32C — DECEMBER 2019 — REVISED SEPTEMBER 2023

# 5-1. Pin Attributes (ftX)

BAEE RXACTIVE
BAEE ?#MBER BALL NAME [2] SIGNAL NAME [3] MUEX m]o E TYPE [5] RBEASI;EI:I' RIESLE.T VOII{IS:I)\GE POWER [9] HYS [10] .I.BYUPFEF [Eﬁ] Pglc_)l\_NUNPI DSIS [13] TXDIIS ABL éga?:i[?%]
STATE [6] | MUXMOD | VALUE [8] TYPE [12] E [14]
E[7]
M24 GPMCO_AD3 GPMCO_AD3 0 10 OFF 7 1.8V/3.3V | VDDSHV2 Yes LVCMOS | PU/PD 0 7 Yes
VOUT1_DATA3 1 [¢]
VINO_DATA15 2 | 0
GPIO0_3 7 10 0
BOOTMODEO3 Bootstrap || 0
N24 GPMCO_AD4 GPMCO_AD4 0 10 OFF 7 1.8V/3.3V |VDDSHV2 Yes LVCMOS | PU/PD 0 17 Yes
VOUT1_DATA4 1 o
GPIO0_4 7 10 0
BOOTMODE04 Bootstrap || 0
N27 GPMCO_AD5 GPMCO_AD5 0 10 OFF 7 1.8V/3.3V |VDDSHV2 Yes LVCMOS | PU/PD 0 17 Yes
VOUT1_DATAS5 1 o
GPIO0_5 7 10 0
BOOTMODEO5 Bootstrap || 0
N28 GPMCO0_AD6 GPMCO_AD6 0 10 OFF 7 1.8V/3.3V |VDDSHV2 Yes LVCMOS | PU/PD 0 17 Yes
VOUT1_DATA6 1 o
GPIO0_6 7 10 0
BOOTMODEO06 Bootstrap || 0
M25 GPMCO_AD7 GPMCO_AD7 0 10 OFF 7 1.8V/3.3V |VDDSHV2 Yes LVCMOS | PU/PD 0 17 Yes
VOUT1_DATA7 1 o
GPIO0_7 7 10 0
BOOTMODEOQ7 Bootstrap || 0
N23 GPMCO_AD8 GPMCO_AD8 0 10 OFF 7 1.8V/3.3V |VDDSHV2 Yes LVCMOS | PU/PD 0 17 Yes
VOUT1_DATA8 1 o
VINO_DATAO 2 | 0
PRG2_PRUO_GPO12 3 10 0
PRG2_PRUO_GPI12 4 | 0
PRG2_PWM2_A0 5 10 0
GPIO0_8 7 10 0
BOOTMODEO08 Bootstrap || 0
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AM6548, AM6528, AM6546, AM6526
JAJSJ32C — DECEMBER 2019 — REVISED SEPTEMBER 2023

I

Texas
INSTRUMENTS

www.ti.com/ja-jp

# 5-1. Pin Attributes (ftX)

BALL RXACTIVE
BALL ?,HMBER BALL NAME [2] SIGNAL NAME [3] MUEXP:]OD TYPE [5] RBEASLEI:I' R:ESLE.T VOII{I(':I)\GE POWER [9] HYS [10] 'I'BYUPFEF[E‘#] PgI(-)I\-NUNPI DSIS [13] TXDIISABL éga?:i[?é]
STATE [6] MUEXP%OD VALUE [8] TYPE [12] E [14]

M26 GPMCO_AD9 GPMCO_AD9 0 10 OFF 7 1.8V/3.3V | VDDSHV2 Yes LVCMOS PU/PD 0 11 Yes
VOUT1_DATA9 1 o
VINO_DATA1 2 | 0
PRG2_PRUO_GPO13 3 10 0
PRG2_PRUO_GPI13 4 | 0
PRG2_PWM2_B0 5 10 1
GPIO0_9 7 10 0
BOOTMODEO09 Bootstrap || 0

P28 GPMCO0_AD10 GPMCO_AD10 0 10 OFF 7 1.8V/3.3V | VDDSHV2 Yes LVCMOS PU/PD 0 11 Yes
VOUT1_DATA10 1 o
VINO_DATA2 2 | 0
PRG2_PRUO_GPO14 3 10 0
PRG2_PRUO_GPI14 4 | 0
PRG2_PWMO_TZ_IN 6 I 0
GPIO0_10 7 10 0
BOOTMODE10 Bootstrap || 0

P27 GPMCO_AD11 GPMCO_AD11 0 10 OFF 7 1.8V/3.3V | VDDSHV2 Yes LVCMOS PU/PD 0 11 Yes
VOUT1_DATA™ 1 o
VINO_DATA3 2 | 0
PRG2_PRUO_GPO15 3 10 0
PRG2_PRUO_GPI15 4 | 0
PRG2_PWM2_A1 5 10 0
GPIOO0_11 7 10 0
BOOTMODE11 Bootstrap || 0

N26 GPMCO0_AD12 GPMCO_AD12 0 10 OFF 7 1.8V/3.3V | VDDSHV2 Yes LVCMOS PU/PD 0 11 Yes
VOUT1_DATA12 1 o
VINO_DATA4 2 | 0
PRG2_PRU1_GPO12 3 10 0
PRG2_PRU1_GPI12 4 | 0
PRG2_PWM2_B1 5 10 1
GPIO0_12 7 10 0
BOOTMODE12 Bootstrap || 0
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13 TEXAS

INSTRUMENTS

www.ti.com/ja-jp

AM6548, AM6528, AM6546, AM6526
JAJSJ32C — DECEMBER 2019 — REVISED SEPTEMBER 2023

# 5-1. Pin Attributes (ftX)

BAEE RXACTIVE
BAEE ?#MBER BALL NAME [2] SIGNAL NAME [3] MUEX P:]O E TYPE [5] RBEASI;EI:T R:SLE.T VOII{IS:I)\GE POWER [9] HYS [10] TBYUPFEF [Eﬁ] Pl[J)I(_)I\_IVl:JPI DSIS [13] TXDIIS ABL éga?:i[%]
STATE [6] MUEng]OD VALUE [8] TYPE [12] E [14]
N25 GPMCO_AD13 GPMCO_AD13 0 10 OFF 7 1.8V/3.3V |VDDSHV2 Yes LVCMOS | PU/PD 0 17 Yes
VOUT1_DATA13 1 [¢]
VINO_DATA5 2 | 0
PRG2_PRU1_GPO13 3 10 0
PRG2_PRU1_GPI13 4 | 0
PRG2_PWM2_A2 5 10 0
GPIO0_13 7 10 0
BOOTMODE13 Bootstrap || 0
P24 GPMCO_AD14 GPMCO0_AD14 0 10 OFF 7 1.8V/3.3V |VDDSHV2 Yes LVCMOS | PU/PD 0 17 Yes
VOUT1_DATA14 1 [¢]
VINO_DATA6 2 | 0
PRG2_PRU1_GPO14 3 10 0
PRG2_PRU1_GPI14 4 | 0
PRG2_PWMO0_TZ_OUT 6 o]
GPIO0_14 7 10 0
BOOTMODE14 Bootstrap || 0
R27 GPMCO0_AD15 GPMCO_AD15 0 10 OFF 7 1.8V/3.3V |VDDSHV2 Yes LVCMOS | PU/PD 0 17 Yes
VOUT1_DATA15 1 [¢]
VINO_DATA7 2 | 0
PRG2_PRU1_GPO15 3 10 0
PRG2_PRU1_GPI15 4 | 0
PRG2_PWM2_B2 5 10 1
GPIO0_15 7 10 0
BOOTMODE15 Bootstrap || 0
T28 GPMCO_BEOn_CLE GPMCO_BEOn_CLE 0 o OFF 7 1.8V/3.3V |VDDSHV2 Yes LVCMOS | PU/PD 01 Yes
VOUT1_DATA20 1 [¢]
GPI00_20 7 10 0
P23 GPMCO_BE1n GPMCO_BE1n 0 (o] OFF 7 1.8 V/3.3V | VDDSHV2 Yes LVCMOS | PU/PD 0/1 Yes
VOUT1_DATA21 1 o]
VINO_HD 2 | 0
PRG2_PRU0_GPO17 3 10 0
PRG2_PRUO_GPI17 4 | 0
TIMER_IO2 5 10 0
PRG2_PWM2_TZ_IN 6 | 0
GPI00_21 7 10 0
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# 5-1. Pin Attributes (ftX)

BAEE RXACTIVE
BAEE ?#MBER BALL NAME [2] SIGNAL NAME [3] MUé(?:]o D | rvpE 5] RBEg,IEI:r R::ET VO:I'ISA)\GE POWER [9] | HYS[10] .?YUPFI: [Eﬁ] Pll:J)Ic_)I\_Nl:dPI DSIS [13] TXDIIS AL éga?:i[%]
STATE [6] | MUXMOD | VALUE [8] TYPE [12] E [14]
E[7]

R24 GPMCO0_CSn0 GPMCO0_CSn0 0 (o] OFF 7 1.8V/3.3V | VDDSHV2 Yes LVCMOS | PU/PD 01 Yes
VOUT1_PCLK 1 o
GPIO0_26 7 10 0

T23 GPMCO_CSn1 GPMCO_CSn1 0 o OFF 7 1.8V/3.3V | VDDSHV2 Yes LVCMOS | PU/PD 0/1 Yes
VOUT1_DE 1 o
VINO_DATA9 2 I 0
PRG2_PRU1_GPO17 3 10 0
PRG2_PRU1_GPI17 4 I 0
TIMER_IO7 5 10 0
PRG2_PWM2_TZ_OUT 6 o
GPIO0_27 7 10 0

R25 GPMCO0_CSn2 GPMCO_CSn2 0 o OFF 7 1.8V/3.3V | VDDSHV2 Yes LVCMOS | PU/PD 0/1 Yes
VOUT1_EXTPCLKIN 1 I 0
VINO_DATA10 2 I 0
GPMCO0_A27 3 [e74
PRG2_IEP1_EDC_LATCH_IN1 4 I 0
12C2_SDA 5 10D 1
PRG2_IEP0_EDIO_DATA_IN_OUT3 |6 10 0
0
GPIO0_28 7 10 0

T27 GPMCO0_CSn3 GPMCO_CSn3 0 o OFF 7 1.8V/3.3V | VDDSHV2 Yes LVCMOS | PU/PD 0/1 Yes
VINO_DATA11 2 I 0
GPMCO_A26 3 oz
PRG2_IEP1_EDC_SYNC_OUT1 4 o
12C2_SCL 5 10D 1
PRG2_IEP0_EDIO_DATA_IN_OUT3 |6 10 0
1
GPIO0_29 7 10 0

R26 GPMCO_WAITO GPMCO_WAITO 0 I OFF 7 1.8 V/3.3V | VDDSHV2 Yes LVCMOS | PU/PD 1 0/1 Yes
VOUT1_DATA22 1 o
GPIO0_22 7 10 0
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# 5-1. Pin Attributes (ftX)

BALL
RXACTIVE
BALL RESET o) PULL UP/ )
BAEE ?#MBER BALL NAME [2] SIGNAL NAME [3] Mu;(m]oo TYPE[5] | RESET REL. | VOLTAGE | POWERI[9] | HYS[10] .I?YUPF; [51'1‘] DOWN | DSIS [13] TXDIIS L éga?:'[%]
STATE [6] | MUXMOD | VALUE 8] TYPE [12]
E ) E[14]
R23 GPMCO_WAIT1 GPMCO_WAIT1 0 I OFF 7 1.8 V/3.3V | VDDSHV2 Yes LVCMOS | PU/PD 1 o1 Yes
VOUT1_DATA23 1 o
VINO_VD 2 I 0
PRG2_PWM1_A0 3 10 0
PRG2_IEP1_EDC_LATCH_INO 4 I 0
TIMER_I03 5 10 0
PRG2_IEPO_EDIO_DATA_IN_OUT2 |6 10 0
8
GPIOO_23 7 10 0
D20 12C0_SCL 12C0_SCL 0 10D OFF 7 1.8 V/3.3V | VDDSHVO Yes LVCMOS- | PU/PD 1 11 Yes
FS
c21 12C0_SDA 12C0_SDA 0 10D OFF 7 1.8V/3.3V | VDDSHVO Yes LVCMOS- | PU/PD 1 11 Yes
FS
B21 12C1_SCL 12C1_SCL 0 10D OFF 7 1.8V/3.3V | VDDSHVO Yes LVCMOS- | PU/PD 1 1n Yes
CPTSO_HW1TSPUSH 1 I Fs 0
E21 12C1_SDA 12C1_SDA 0 10D OFF 7 1.8 V/3.3V | VDDSHVO Yes LVCMOS- | PU/PD 1 1n Yes
CPTS0_HW2TSPUSH 1 I Fs 0
K2 MCU_ADCO_REFN MCU_ADCO_REFN A 18V VDDA_ADC_M Analog No
cu
K3 MCU_ADCO_REFP MCU_ADCO_REFP A 18V VDDA_ADC_M Analog No
cu
H3 MCU_ADC1_REFN MCU_ADC1_REFN A 18V VDDA _ADC_M Analog No
cu
H2 MCU_ADC1_REFP MCU_ADC1_REFP A 18V VDDA_ADC_M Analog No
cu
K5 MCU_ADCO_AINO MCU_ADCO_AINO A 18V VDDA_ADC_M Analog No
cu
J3 MCU_ADCO_AIN1 MCU_ADCO_AIN1 A 18V VDDA_ADC_M Analog No
cu
J MCU_ADCO_AIN2 MCU_ADCO_AIN2 A 18V VDDA_ADC_M Analog No
cu
J5 MCU_ADCO_AIN3 MCU_ADCO_AIN3 A 18V VDDA_ADC_M Analog No
cu
K4 MCU_ADCO_AIN4 MCU_ADCO_AIN4 A 18V VDDA_ADC_M Analog No
cu
J4 MCU_ADCO_AIN5 MCU_ADCO_AIN5 A 18V VDDA_ADC_M Analog No
cu
J2 MCU_ADCO_AING MCU_ADCO_AING A 18V VDDA _ADC_M Analog No
cu
J6 MCU_ADCO_AIN7 MCU_ADCO_AIN7 A 18V VDDA_ADC_M Analog No
cu
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I

Texas
INSTRUMENTS

www.ti.com/ja-jp

# 5-1. Pin Attributes (ftX)

BALL RXACTIVE
EaLY ?#MBER BALL NAME [2] SIGNAL NAME [3] MUé(?:]o D | TvPE (5] RBEg,IEI:r R::ET VO:I'ISA)\GE POWER([9] | HYS[10] .?YUPFI: [Eﬁ] Pl[.:l(.)l‘.NUNPI DSIS [13] TXDIIS ABL éga?:i[%]
STATE [6] | MUXMOD | VALUE [8] TYPE [12] E [14]
E[7]
F4 MCU_ADC1_AINO MCU_ADC1_AINO A 1.8V VDDA_ADC_M Analog No
Ccu
G6 MCU_ADC1_AIN1 MCU_ADC1_AIN1 A 18V VDDA_ADC_M Analog No
Ccu
G4 MCU_ADC1_AIN2 MCU_ADC1_AIN2 A 18V \C/DDA_ADC_M Analog No
u
H5 MCU_ADC1_AIN3 MCU_ADC1_AIN3 A 18V VDDA_ADC_M Analog No
cu
F5 MCU_ADC1_AIN4 MCU_ADC1_AIN4 A 18V VDDA_ADC_M Analog No
cu
G5 MCU_ADC1_AIN5 MCU_ADC1_AIN5S A 18V VDDA_ADC_M Analog No
cu
G3 MCU_ADC1_AIN6 MCU_ADC1_AING A 1.8V VDDA_ADC_M Analog No
Ccu
H4 MCU_ADC1_AIN7 MCU_ADC1_AIN7 A 1.8V VDDA_ADC_M Analog No
cu
V5 MCU_BYP_POR MCU_BYP_POR OFF 1.8V/3.3V | VDDSHVO_WK | Yes LVCMOS No
up
AD8 MCU_I2C0_SCL MCU_I2C0_SCL 0 IoD OFF 0 1.8 V/3.3V | VDDSHVO_WK | Yes 12C OPEN 1 1/0 Yes
upP DRAIN
AD7 MCU_I2C0_SDA MCU_I2C0_SDA 0 IoD OFF 0 1.8 V/3.3V | VDDSHVO_WK | Yes 12C OPEN 1 1/0 Yes
upP DRAIN
W2 MCU_MCANO_RX MCU_MCANO_RX 0 I OFF 7 1.8 V/3.3V | VDDSHVO_WK | Yes LVCMOS | PU/PD 0 0r1 Yes
WKUP_GPIO0_55 7 10 uP 0
W1 MCU_MCANO_TX MCU_MCANO_TX 0 o OFF 7 1.8 V/3.3V | VDDSHVO_WK | Yes LVCMOS | PU/PD 0 0/1 Yes
WKUP_GPIO0_54 7 (¢} uP 0
L1 MCU_MDIO0_MDC MCU_MDIO0_MDC 0 o OFF 7 1.8V/3.3V | VDDSHV2_WK | Yes LVCMOS | PU/PD 0/1 Yes
WKUP_GPIO0_47 7 10 uP 0
L4 MCU_MDIOO0_MDIO MCU_MDIO0_MDIO 0 10 OFF 7 1.8 VI3.3V | VDDSHV2_WK | Yes LVCMOS | PU/PD 0 0/1 Yes
WKUP_GPIO0_46 7 10 oP 0
V1 MCU_OSPI0_CLK MCU_OSPI0_CLK 0 o OFF 7 1.8 V/3.3V | VDDSHV1_WK | Yes LVCMOS | PU/PD 0r1 Yes
MCU_HYPERBUSO0_CK 1 o uP
WKUP_GPI00_12 7 (e} 0
u2 MCU_OSPI0_DQS MCU_OSPI0_DQS 0 I OFF 7 1.8V/3.3V | VDDSHV1_WK | Yes LVCMOS | PU/PD 0 0/1 Yes
MCU_HYPERBUSO_RWDS 1 10 uP 0
WKUP_GPIO0_14 7 10 0
u1 MCU_OSPI0_LBCLKO MCU_OSPI0_LBCLKO 0 10 OFF 7 1.8 VI3.3V | VDDSHV1_WK | Yes LVCMOS | PU/PD 0/1 Yes
MCU_HYPERBUSO0_CKn 1 o oP
WKUP_GPIO0_13 7 10 0
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# 5-1. Pin Attributes (ftX)

BAEE RXACTIVE
BAEE '#]’MBER BALL NAME [2] SIGNAL NAME [3] MUEXP:]O D | rvpE 5] RBéIEI:r R:SET voil'g\GE POWER([9] | HYS[10] .I'.BYUPFEF Fﬁ] Pglc_)l\_lvl:qpl DSIS [13] TXDIIS L éga?:i[%]
STATE [6] | MUXMOD | VALUE [8] TYPE [12] E [14]
E[7]

T MCU_OSPI1_CLK MCU_OSPI1_CLK 0 o) OFF 7 1.8V/3.3V | VDDSHV1_WK | Yes LVCMOS | PU/PD 0/1 Yes
WKUP_GPIO0_25 7 10 up 0

P2 MCU_OSPI1_DQS MCU_OSPI1_DQS 0 I OFF 7 1.8V/3.3V | VDDSHV1_WK | Yes LVCMOS | PU/PD 0 0/1 Yes
MCU_OSPI0_CSn3 1 o up
MCU_HYPERBUSO_INTn 2 I 1
WKUP_GPIO0_27 7 10 0

R1 MCU_OSPI1_LBCLKO MCU_OSPI1_LBCLKO 0 10 OFF 7 1.8V/3.3V | VDDSHV1_WK | Yes LVCMOS | PU/PD 0 0/1 Yes
MCU_OSPI0_CSn2 1 o) up
MCU_HYPERBUSO_RESETOn 2 I 1
WKUP_GPIO0_26 7 10 0

R4 MCU_OSPI0_CSn0 MCU_OSPI0_CSn0 0 o OFF 7 1.8V/3.3V | VDDSHV1_WK | Yes LVCMOS | PU/PD 0/1 Yes
MCU_HYPERBUS0_CSn0 1 o up
WKUP_GPIO0_23 7 10 0

R5 MCU_OSPIO_CSn1 MCU_OSPI0_CSn1 0 o OFF 7 1.8V/3.3V | VDDSHV1_WK | Yes LVCMOS | PU/PD 0/1 Yes
MCU_HYPERBUSO_RESETn 1 up
WKUP_GPIO0_24 7 10 0

U4 MCU_OSPI0_DO MCU_OSPI0_DO 0 10 OFF 7 1.8V/3.3V | VDDSHV1_WK | Yes LVCMOS | PU/PD 0 0/1 Yes
MCU_HYPERBUSO_DQO 1 10 up 0
WKUP_GPIO0_15 7 10 0

us MCU_OSPI0_D1 MCU_OSPI0_D1 0 10 OFF 7 1.8V/3.3V | VDDSHV1_WK | Yes LVCMOS | PU/PD 0 0/1 Yes
MCU_HYPERBUSO_DQ1 1 10 up 0
WKUP_GPIO0_16 7 10 0

T2 MCU_OSPI0_D2 MCU_OSPI0_D2 0 10 OFF 7 1.8V/3.3V | VDDSHV1_WK | Yes LVCMOS | PU/PD 0 0/1 Yes
MCU_HYPERBUSO0_DQ2 1 10 up 0
WKUP_GPIOO0_17 7 10 0

T3 MCU_OSPI0_D3 MCU_OSPI0_D3 0 10 OFF 7 1.8V/3.3V | VDDSHV1_WK | Yes LVCMOS | PU/PD 0 0/1 Yes
MCU_HYPERBUS0_DQ3 1 10 up 0
WKUP_GPIO0_18 7 10 0

T4 MCU_OSPI0_D4 MCU_OSPI0_D4 0 10 OFF 7 1.8V/3.3V | VDDSHV1_WK | Yes LVCMOS | PU/PD 0 0/1 Yes
MCU_HYPERBUSO0_DQ4 1 10 up 0
WKUP_GPIO0_19 7 10 0

T5 MCU_OSPI0_D5 MCU_OSPI0_D5 0 10 OFF 7 1.8V/3.3V | VDDSHV1_WK | Yes LVCMOS | PU/PD 0 0/1 Yes
MCU_HYPERBUSO_DQ5 1 10 up 0
WKUP_GPIO0_20 7 10 0
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I

Texas
INSTRUMENTS

www.ti.com/ja-jp

# 5-1. Pin Attributes (ftX)

BALL RXACTIVE
Eats UVEER BALL NAME [2] SIGNAL NAME [3] MUé(?:]o D | TvPE (5] RBEg,IEI:r R::ET VO:I'ISA)\GE POWER([9] | HYS[10] .?YUPFI: [Eﬁ] Pll:J)Ic_)I\_Nl:dPI DSIS [13] TXDIIS ABL éga?:i[%]
STATE [6] | MUXMOD | VALUE [8] TYPE [12] E [14]
E[7]
R2 MCU_OSPI0_D6 MCU_OSPI0_D6 0 (o] OFF 7 1.8V/3.3V | VDDSHV1_WK | Yes LVCMOS | PU/PD 0 0/1 Yes
MCU_HYPERBUS0_DQ6 1 (o] uP 0
WKUP_GPI00_21 7 10 0
R3 MCU_OSPI0_D7 MCU_OSPI0_D7 0 10 OFF 7 1.8 V/3.3V | VDDSHV1_WK | Yes LVCMOS | PU/PD 0 0r1 Yes
MCU_HYPERBUS0_DQ7 1 (e} uP 0
WKUP_GPI00_22 7 (e} 0
N2 MCU_OSPI1_CSn0 MCU_OSPI1_CSn0 0 o OFF 7 1.8V/3.3V | VDDSHV1_WK | Yes LVCMOS | PU/PD 0/1 Yes
WKUP_GPIO0_32 7 10 uP 0
N3 MCU_OSPI1_CSn1 MCU_OSPI1_CSn1 0 o OFF 7 1.8V/3.3V | VDDSHV1_WK | Yes LVCMOS | PU/PD 0/1 Yes
MCU_HYPERBUSO_WPn 1 o uP
MCU_TIMER_IO0 2 10 0
MCU_HYPERBUSO0_CSn1 3 o
MCU_UARTO_RTSn 4 o
MCU_SPI0_CS2 5 (e} 1
WKUP_GPIO0_33 7 [¢] 0
P3 MCU_OSPI1_DO MCU_OSPI1_D0 0 [¢] OFF 7 1.8V/3.3V | VDDSHV1_WK | Yes LVCMOS | PU/PD 0 0/1 Yes
WKUP_GPIO0_28 7 10 uP 0
P4 MCU_OSPI1_D1 MCU_OSPI1_D1 0 10 OFF 7 1.8 VI3.3V | VDDSHV1_WK | Yes LVCMOS | PU/PD 0 0/1 Yes
MCU_UARTO_RXD 4 I oP 1
MCU_SPI1_CS1 5 10 1
WKUP_GPIO0_29 7 10 0
P5 MCU_OSPI1_D2 MCU_OSPI1_D2 0 (e} OFF 7 1.8 V/3.3V | VDDSHV1_WK | Yes LVCMOS | PU/PD 0 0/1 Yes
MCU_UARTO_TXD 4 o uP
MCU_SPI1_CS2 5 10 1
WKUP_GPIO0_30 7 10 0
P1 MCU_OSPI1_D3 MCU_OSPI1_D3 0 10 OFF 7 1.8 VI3.3V | VDDSHV1_WK | Yes LVCMOS | PU/PD 0 0/1 Yes
MCU_UARTO_CTSn 4 I oP 1
MCU_SPI0_CS1 5 10 1
WKUP_GPI00_31 7 10 0
W5 MCU_PORz MCU_PORz I OFF 1.8 V/3.3V | VDDSHVO_WK | Yes LVCMOS No
upP
V2 MCU_PORz_OUT MCU_PORz_OUT 0 o OFF 0 1.8V/3.3V \JEDSHVQWK Yes LVCMOS | PU/PD 0/0 No
V3 MCU_RESETSTATz MCU_RESETSTATz 0 o OFF 0 1.8V/3.3V \JEDSHVQWK Yes LVCMOS | PU/PD 0/0 No
w4 MCU_RESETz MCU_RESETz 0 PU 0 1.8V/3.3V \JEDSHVQWK Yes LVCMOS | PU/PD 1n No
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# 5-1. Pin Attributes (ftX)

BAEE RXACTIVE
BAEE '#]’MBER BALL NAME [2] SIGNAL NAME [3] Mu;(mlo D | rvpE 5] :él]sljr R:SET vo:I'g\GE POWER([9] | HYS[10] .?YUPF; Fﬁ] Pglc_)l\_lvl:qpl DSIS [13] TXDIIS L éga?:i[%]
STATE [6] | MUXMOD | VALUE [8] TYPE [12] E [14]
E[7]
M1 MCU_RGMII1_RXC MCU_RGMII1_RXC 0 I OFF 7 1.8V/3.3V | VDDSHV2_WK | Yes LVCMOS | PU/PD 0 01 Yes
MCU_RMII1_REF_CLK 1 I up 0
WKUP_GPIO0_41 7 10 0
N5 MCU_RGMII1_RX_CTL MCU_RGMII1_RX_CTL 0 I OFF 7 1.8V/3.3V | VDDSHV2_WK | Yes LVCMOS | PU/PD 0 01 Yes
MCU_RMII1_RX_ER 1 I up 0
WKUP_GPIO0_35 7 10 0
N1 MCU_RGMII_TXC MCU_RGMII1_TXC 0 10 OFF 7 1.8V/3.3V | VDDSHV2_WK | Yes LVCMOS | PU/PD 0 0/1 Yes
MCU_RMII1_TX_EN 1 o) up
WKUP_GPIO0_40 7 10 0
N4 MCU_RGMII_TX_CTL MCU_RGMII1_TX_CTL 0 [¢) OFF 7 1.8V/3.3V | VDDSHV2_ WK | Yes LVCMOS | PU/PD 01 Yes
MCU_RMII1_CRS_DV 1 I up 0
WKUP_GPIO0_34 7 10 0
L6 MCU_RGMII1_RDO MCU_RGMII1_RDO 0 I OFF 7 1.8 V/3.3V | VDDSHV2_WK | Yes LVCMOS | PU/PD 0 01 Yes
MCU_RMII1_RXDO 1 I up 0
WKUP_GPIOO0_45 7 10 0
M6 MCU_RGMII1_RD1 MCU_RGMII1_RD1 0 I OFF 7 1.8V/3.3V | VDDSHV2_WK | Yes LVCMOS | PU/PD 0 01 Yes
MCU_RMII1_RXD1 1 I up 0
WKUP_GPIO0_44 7 10 0
L5 MCU_RGMII1_RD2 MCU_RGMII1_RD2 0 I OFF 7 1.8V/3.3V | VDDSHV2_WK | Yes LVCMOS | PU/PD 0 01 Yes
WKUP_GPIO0_43 7 10 up 0
L2 MCU_RGMII1_RD3 MCU_RGMII1_RD3 0 I OFF 7 1.8 V/3.3V | VDDSHV2_WK | Yes LVCMOS | PU/PD 0 01 Yes
WKUP_GPIO0_42 7 10 up 0
M5 MCU_RGMII1_TDO MCU_RGMII1_TDO 0 o) OFF 7 1.8V/3.3V | VDDSHV2_WK | Yes LVCMOS | PU/PD 0/1 Yes
MCU_RMII1_TXDO 1 o up
WKUP_GPIO0_39 7 10 0
M4 MCU_RGMII1_TD1 MCU_RGMII1_TD1 0 [¢) OFF 7 1.8V/3.3V | VDDSHV2_ WK | Yes LVCMOS | PU/PD 01 Yes
MCU_RMII1_TXD1 1 o up
WKUP_GPIO0_38 7 10 0
M3 MCU_RGMII1_TD2 MCU_RGMII1_TD2 0 o OFF 7 1.8 V/3.3V | VDDSHV2_WK | Yes LVCMOS | PU/PD 01 Yes
WKUP_GPIO0_37 7 10 up 0
M2 MCU_RGMII1_TD3 MCU_RGMII1_TD3 0 o) OFF 7 1.8V/3.3V | VDDSHV2_WK | Yes LVCMOS | PU/PD 0/1 Yes
WKUP_GPIO0_36 7 10 up 0
w3 MCU_SAFETY_ERRORn MCU_SAFETY_ERRORn 0 10 PD 0 1.8V/3.3V | VDDSHVO_WK | Yes LVCMOS | PU/PD 1/0 No
uP
Y1 MCU_SPI0_CLK MCU_SPI0_CLK 0 10 OFF 7 1.8 V/3.3V | VDDSHVO_WK | Yes LVCMOS | PU/PD 0 11 Yes
WKUP_GPIOO0_48 7 10 up 0
MCU_BOOTMODEO6 Bootstrap | | 0
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# 5-1. Pin Attributes (ftX)

BALL RXACTIVE
EaLY ?#MBER BALL NAME [2] SIGNAL NAME [3] MUé(P:]o D | TvPE (5] RBEASIEI:r R:SLE.T VOII{IS:I)\GE POWER([9] | HYS[10] .?YUPF; [Eﬁ] Pgl(.)l‘.Nl:qP/ DSIS [13] TXDIIS ABL éga?:i[%]
STATE [6] | MUXMOD | VALUE [8] TYPE [12] E [14]
E[7]

Y4 MCU_SPI0_CS0 MCU_SPI0_CS0 0 (o] OFF 7 1.8V/3.3V | VDDSHVO_WK | Yes LVCMOS | PU/PD 1 0/1 Yes
WKUP_GPIO0_51 7 10 uP 0

Y3 MCU_SPI0_DO MCU_SPI0_DO 0 (o] OFF 7 1.8V/3.3V | VDDSHVO_WK | Yes LVCMOS | PU/PD 0 11 Yes
WKUP_GPIO0_49 7 (o] oP 0
MCU_BOOTMODEO7 Bootstrap || 0

Y2 MCU_SPI0_D1 MCU_SPI0_D1 0 10 OFF 7 1.8V/3.3V | VDDSHVO_WK | Yes LVCMOS | PU/PD 0 1n Yes
WKUP_GPIO0_50 7 (o] uP 0
MCU_BOOTMODEO05 Bootstrap || 0

B25 MMCO_CLK MMCO_CLK 0 o PD 7 1.8V/3.3V | VDDSHV6 LVCMOS 1 No
GPIO1_10 7 o 0

B27 MMCO_CMD MMCO_CMD 0 (o] PU 7 1.8V/3.3V | VDDSHV6 LVCMOS | PU/PD 1 No
GPIO1_M1 7 (o] 0

c25 MMCO0_DS MMCO0_DS 0 I PD 7 1.8V/3.3V | VDDSHV6 LVCMOS | PU/PD 1 No
GPIO1_12 7 I 0

A23 MMCO0_SDCD MMCO_SDCD 0 I OFF 7 1.8V VDDS_OSC1 | Yes LVCMOS | PU/PD 1 0/1 Yes
PRG2_IEPO_EDIO_OUTVALID 6 o
GPIO1_13 7 (o] 0

B23 MMCO_SDWP MMCO_SDWP 0 I OFF 7 1.8V VDDS_OSC1 | Yes LVCMOS | PU/PD 1 0/1 Yes
GPIO1_14 7 (o] 0

c27 MMC1_CLK MMC1_CLK 0 o PD 7 1.8V/3.3V | VDDSHV7 LVCMOS 1 No
GPIO1_77 7 o 0

c28 MMC1_CMD MMC1_CMD 0 10 PU 7 1.8V/3.3V | VDDSHV7 LVCMOS | PU/PD 1 No
GPIO1_78 7 (o] 0

B24 MMC1_SDCD MMC1_SDCD 0 I OFF 7 1.8V VDDS_OSC1 | Yes LVCMOS | PU/PD 1 0/1 Yes
GPIO1_79 7 (o] 0

c24 MMC1_SDWP MMC1_SDWP 0 I OFF 7 1.8V VDDS_OSC1 | Yes LVCMOS | PU/PD 1 0/1 Yes
GPIO1_80 7 (o] 0

A26 MMCO_DATO MMCO_DATO 0 (o] PU 7 1.8V/3.3V | VDDSHV6 LVCMOS | PU/PD 1 No
GPIO1_9 7 (e} 0

E25 MMCO_DAT1 MMCO_DAT1 0 10 PU 7 1.8V/3.3V | VDDSHV6 LVCMOS | PU/PD 1 No
GPIO1_8 7 (o] 0

C26 MMCO_DAT2 MMCO_DAT2 0 [¢] PU 7 1.8V/3.3V | VDDSHV6 LVCMOS | PU/PD 1 No
GPIO1_7 7 (o] 0

A25 MMCO_DAT3 MMCO_DAT3 0 (o] PU 7 1.8V/3.3V | VDDSHV6 LVCMOS | PU/PD 1 No
GPIO1_6 7 (o] 0
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www.ti.com/ja-jp

AM6548, AM6528, AM6546, AM6526
JAJSJ32C — DECEMBER 2019 — REVISED SEPTEMBER 2023

# 5-1. Pin Attributes (ftX)

BALL RXACTIVE
EaLY ?#MBER BALL NAME [2] SIGNAL NAME (3] MUé(?:]o D | TvPE (5] RBEg,IEI:r R::ET VO:I'ISA)\GE POWER [9] | HYS[10] .?YUPFI: [Eﬁ] Pl[.:l(.)l‘.NUNPI DSIS [13] TXDIIS ABL éga?:i[%]
STATE [6] | MUXMOD | VALUE [g] TYPE [12] E [14]
E[7]
E24 MMCO_DAT4 MMCO_DAT4 0 10 PU 7 1.8V/3.3V | VDDSHV6 LVCMOS | PU/PD 1 No
UARTO_RIN 1 I 1
EQEP2_S 5 10 0
GPIO1_5 7 (o] 0
A24 MMCO_DAT5 MMCO_DAT5 0 (e} PU 7 1.8V/3.3V | VDDSHV6 LVCMOS | PU/PD 1 No
UARTO_DTRn 1 o
EQEP2_| 5 10 0
GPIO1_4 7 10 0
B26 MMCO_DAT6 MMCO_DAT6 0 10 PU 7 1.8V/3.3V | VDDSHV6 LVCMOS | PU/PD 1 No
UARTO_DSRn 1 I 1
EQEP2_B 5 I 0
GPIO1_3 7 (o] 0
D25 MMCO_DAT7 MMCOQ_DAT7 0 (e} PU 7 1.8V/3.3V | VDDSHV6 LVCMOS | PU/PD 1 No
UART0_DCDn 1 I 1
EQEP2_A 5 I 0
GPIO1_2 7 10 0
D28 MMC1_DATO MMC1_DATO 0 10 PU 7 1.8V/3.3V | VDDSHV7 LVCMOS | PU/PD 1 No
GPIO1_76 7 (o] 0
E27 MMC1_DAT1 MMC1_DAT1 0 (o] PU 7 1.8V/3.3V | VDDSHV7 LVCMOS | PU/PD 1 No
GPIO1_75 7 (o] 0
D26 MMC1_DAT2 MMC1_DAT2 0 (e} PU 7 1.8V/3.3V | VDDSHV7 LVCMOS | PU/PD 1 No
GPIO1_74 7 10 0
D27 MMC1_DAT3 MMC1_DAT3 0 10 PU 7 1.8V/3.3V | VDDSHV7 LVCMOS | PU/PD 1 No
GPIO1_73 7 (o] 0
F18 NMin NMin 0 I PU 0 1.8V/3.3V | VDDSHVO Yes LVCMOS- | PU/PD 1 11 Yes
PRG2_PWM1_TZ_IN 6 I Fs 0
L25 OLDIO_CLKN OLDIO_CLKN (o] OFF 1.8V VDDA_1P8_0O OLDI_LVD No
LDIO S
K25 OLDIO_CLKP OLDIO_CLKP (o] OFF 1.8V VDDA_1P8_0O OLDI_LVD No
LDIO S
J28 OLDIO_AON OLDIO_AON (e} OFF 1.8V VDDA_1P8_0O OLDI_LVD No
LDIO S
K28 OLDIO_AOP OLDIO_AOP 10 OFF 1.8V VDDA_1P8_0O OLDI_LVD No
LDIO s
L27 OLDIO_A1IN OLDIO_A1N 10 OFF 18V VDDA_1P8_O OLDI_LVD No
LDIO S
K27 OLDIO_A1P OLDIO_A1P 10 OFF 18V VDDA_1P8_O OLDI_LVD No
LDIO S
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AM6548, AM6528, AM6546, AM6526
JAJSJ32C — DECEMBER 2019 — REVISED SEPTEMBER 2023

I

Texas

INSTRUMENTS

www.ti.com/ja-jp

# 5-1. Pin Attributes (ftX)

BAEE RXACTIVE
BAEE ?#MBER BALL NAME [2] SIGNAL NAME [3] MUé(?:]o D | rvpE 5] RBEg,IEI:r R::ET VO:I'ISA)\GE POWER [9] | HYS[10] .?YUPFI: [Eﬁ] Pll:J)Ic_)I\_Nl:dPI DSIS [13] TXDIIS AL éga?:i[%]
STATE [6] | MUXMOD | VALUE [8] TYPE [12] E [14]
E[7]
K24 OLDIO_A2N OLDIO_A2N 10 OFF 18V VDDA_1P8_O OLDI_LVD No
LDIO S
J24 OLDIO_A2P OLDIO_A2P 10 OFF 1.8V VDDA_1P8_O OLDI_LVD No
LDIO S
J26 OLDIO_A3N OLDIO_A3N 10 OFF 18V VDDA_1P8_O OLDI_LVD No
LDIO S
K26 OLDIO_A3P OLDIO_A3P 10 OFF 18V VDDA_1P8_O OLDI_LVD No
LDIO S
c22 0SC1_XI 0SC1_XI I OFF 18V VDDS_0SC1 Analog No
E22 0SC1_X0 0SC1_X0 o OFF 18V VDDS_0SC1 Analog No
Y5 PMIC_POWER_ENO PMIC_POWER_ENO 0 OFF 0 1.8 V/3.3V | VDDSHVO_WK | Yes LVCMOS | PU/PD 0/0 No
upP
AA5 PMIC_POWER_EN1 PMIC_POWER_EN1 0 o OFF 0 1.8 V/3.3V | VDDSHVO_WK | Yes LVCMOS | PU/PD 0/0 No
UpP
E19 PORz PORz 0 I OFF 0 1.8 V/3.3V | VDDSHV0 Yes LVCMOS Yes
c19 PORz_OUT PORz_OUT 0 o OFF 0 1.8 V/3.3V | VDDSHVO Yes LVCMOS | PU/PD 0/0 Yes
AE28 PRGO_MDIO0_MDC PRGO_MDIOO_MDC 0 o OFF 7 1.8 V/3.3V | VDDSHV3 Yes LVCMOS | PU/PD 0/1 Yes
PRG2_PWM1_B2 3 10 1
MCASP2_AXR3 5 10 0
GPIO1_70 7 10 0
AE26 PRGO_MDIOO0_MDIO PRGO_MDIOO0_MDIO 0 10 OFF 7 1.8 V/3.3V | VDDSHV3 Yes LVCMOS |PU/PD 0 0/1 Yes
PRG2_PWM1_A2 3 10 0
MCASP2_AXR2 5 10 0
GPIO1_69 7 10 0
V24 PRGO_PRUO_GPOO PRGO_PRUO_GPOO 0 10 OFF 7 1.8 V/3.3V | VDDSHV3 Yes LVCMOS | PU/PD 0 0/1 Yes
PRGO_PRUO_GPIO 1 I 0
PRGO_RGMII1_RDO 2 I 0
PRGO_PWM3_A0 3 10 0
MCASPO_ACLKX 5 10 0
GPIO1_29 7 10 0
w25 PRGO_PRUO_GPO1 PRGO_PRUO_GPO1 0 10 OFF 7 1.8V/3.3V | VDDSHV3 Yes LVCMOS | PU/PD 0 01 Yes
PRGO_PRUO_GPI1 1 I 0
PRGO_RGMII1_RD1 2 I 0
PRGO_PWM3_B0 3 10 1
MCASPO_AFSX 5 10 0
GPIO1_30 7 10 0
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13 TEXAS

INSTRUMENTS

www.ti.com/ja-jp

AM6548, AM6528, AM6546, AM6526
JAJSJ32C — DECEMBER 2019 — REVISED SEPTEMBER 2023

# 5-1. Pin Attributes (ftX)

BAEE RXACTIVE
BAEE '#]’MBER BALL NAME [2] SIGNAL NAME [3] MUEX?:]O D | rvpE 5] :EAsIEI:r R:;_E.T vogg\es POWER([9] | HYS[10] .?YUPFEF Fﬁ] Pglc-)l\-lvl:qpl DSIS [13] TXDIIS L éga?:i[%]
STATE [6] | MUXMOD | VALUE [8] TYPE [12] E [14]
E[7]
w24 PRGO_PRUO_GPO2 PRGO_PRUO_GPO2 0 10 OFF 7 1.8V/3.3V | VDDSHV3 Yes LVCMOS | PU/PD 0 01 Yes
PRGO_PRUO_GPI2 1 I 0
PRGO_RGMII1_RD2 2 I 0
PRGO_PWM2_AQ 3 10 0
MCASPO_ACLKR 5 10 0
GPIO1_31 7 10 0
AA27 PRGO_PRUO_GPO3 PRGO_PRUO_GPO3 0 10 OFF 7 1.8V/3.3V | VDDSHV3 Yes LVCMOS | PU/PD 0 01 Yes
PRGO_PRUO_GPI3 1 I 0
PRGO_RGMII1_RD3 2 I 0
PRGO_PWM3_A2 3 10 0
MCASPO_AFSR 5 10 0
GPIO1_32 7 10 0
Y24 PRGO_PRUO_GPO4 PRGO_PRUO_GPO4 0 10 OFF 7 1.8V/3.3V | VDDSHV3 Yes LVCMOS | PU/PD 0 01 Yes
PRGO_PRUO_GPl4 1 I 0
PRGO_RGMII1_RX_CTL 2 I 0
PRGO_PWM2_B0 3 10 1
MCASPO_AXRO 5 10 0
GPIO1_33 7 10 0
V28 PRGO_PRUO_GPO5 PRGO_PRUO_GPO5 0 10 OFF 7 1.8V/3.3V | VDDSHV3 Yes LVCMOS | PU/PD 0 01 Yes
PRGO_PRUO_GPI5 1 I 0
PRGO_PWM3_B2 3 10 1
MCASPO_AXR1 5 10 0
GPIO1_34 7 10 0
Y25 PRGO_PRUO_GPO6 PRGO_PRUO_GPO6 0 10 OFF 7 1.8VI3.3V | VDDSHV3 Yes LVCMOS | PU/PD 0 01 Yes
PRGO_PRUO_GPI6 1 I 0
PRGO_RGMII1_RXC 2 I 0
PRGO_PWM3_A1 3 10 0
MCASPO_AXR2 5 10 0
GPIO1_35 7 10 0
u27 PRGO_PRUO_GPO7 PRGO_PRUO_GPO7 0 10 OFF 7 1.8V/3.3V | VDDSHV3 Yes LVCMOS | PU/PD 0 01 Yes
PRGO_PRUO_GPI7 1 I 0
PRGO_IEPO_EDC_LATCH_IN1 2 I 0
PRGO_PWM3_B1 3 10 1
PRGO_ECAPO_SYNC_IN 4 I 0
MCASPO_AXR3 5 10 0
GPIO1_36 7 10 0
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13 TEXAS
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# 5-1. Pin Attributes (ftX)

BAEE RXACTIVE
ESCCHUMBER BALL NAME [2] SIGNAL NAME [3] MUé(?:]o D | rvpE 5] RBEg,IEI:r R::ET VO:I'ISA)\GE POWER [9] | HYS[10] .?YUPFI: [Eﬁ] Pll:J)Ic_)I\_Nl:dPI DSIS [13] TXDIIS AL éga?:i[%]
STATE [6] | MUXMOD | VALUE [8] TYPE [12] E [14]
E[7]

V27 PRG0_PRUO_GPO8 PRGO_PRUO_GPO8 0 10 OFF 7 1.8V/3.3V | VDDSHV3 Yes LVCMOS | PU/PD 0 01 Yes
PRGO_PRUO_GPI8 1 I 0
PRGO_PWM2_A1 3 10 0
MCASPO_AXR4 5 10 0
GPIO1_37 7 10 0

V26 PRGO_PRUO_GPO9 PRGO_PRUO_GPO9 0 10 OFF 7 1.8V/3.3V | VDDSHV3 Yes LVCMOS | PU/PD 0 0/1 Yes
PRGO_PRUO_GPI9 1 I 0
PRGO_UARTO_CTSn 2 I 1
PRGO_PWM3_TZ_IN 3 I 0
SPI3_CS1 4 10 1
MCASPO_AXR5 5 10 0
PRGO_IEPO_EDIO_DATA_IN_OUT2 |6 10 0
8
GPIO1_38 7 10 0

u2s PRGO_PRUO0_GPO10 PRGO_PRUO_GPO10 0 10 OFF 7 1.8V/3.3V | VDDSHV3 Yes LVCMOS | PU/PD 0 0/1 Yes
PRGO_PRUO_GPI10 1 I 0
PRGO_UARTO_RTSn 2 o
PRGO_PWM2_B1 3 10 1
SPI3_CS2 4 10 1
MCASPO_AXR6 5 10 0
PRGO_IEPO_EDIO_DATA_IN_OUT2 |6 10 0
9
GPIO1_39 7 10 0

AB25 PRGO_PRUO_GPO11 PRGO_PRUO_GPO11 0 10 OFF 7 1.8V/3.3V | VDDSHV3 Yes LVCMOS | PU/PD 0 0/1 Yes
PRGO_PRUO_GPI11 1 I 0
PRGO_RGMII1_TX_CTL 2 o
PRGO_PWM3_TZ_OUT 3 o
PRGO_PRUO_GPO15 4 10 0
MCASPO_AXR7 5 10 0
GPIO1_40 7 10 0

AD27 PRGO_PRU0_GPO12 PRGO_PRUO_GPO12 0 10 OFF 7 1.8V/3.3V | VDDSHV3 Yes LVCMOS | PU/PD 0 0/1 Yes
PRGO_PRUO_GPI12 1 I 0
PRGO_RGMII1_TDO 2 o
PRGO_PWMO_A0Q 3 10 0
PRGO_PRUO_GPO11 4 10 0
MCASPO_AXRS8 5 10 0
GPIO1_41 7 10 0
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INSTRUMENTS AM6548, AM6528, AM6546, AM6526
www.ti.com/ja-jp JAJSJ32C — DECEMBER 2019 — REVISED SEPTEMBER 2023
# 5-1. Pin Attributes (ftX)

BACL RXACTIVE
ESLLINUMEER BALL NAME [2] SIGNAL NAME [3] MUXMOD | rypE [5) :él]sl} R:SET vogrc;)\es POWER[9] | HYs[10] | BUFFER ng\_lvl:qpl DSIS [13] ] (Dl
1] E [4] STATE (6] | MUXMOD | VALUE [g] TYPE [11] | 1ypg [12] TXDISABL | Chain [15]
E) E [14]

AC26 PRGO_PRUO_GPO13 PRGO_PRUO_GPO13 0 10 OFF 7 1.8 V/3.3V | VDDSHV3 Yes LVCMOS | PU/PD 0 0/1 Yes
PRGO_PRUO_GPI13 1 I 0
PRGO_RGMII1_TD1 2 o}
PRGO_PWMO_BO 3 10 1
PRGO_PRUO_GPO12 4 10 0
MCASPO_AXR9 5 10 0
GPIO1_42 7 10 0

AD26 PRGO_PRUO_GPO14 PRGO_PRUO_GPO14 0 10 OFF 7 1.8 V/3.3V | VDDSHV3 Yes LVCMOS | PU/PD 0 01 Yes
PRGO_PRUO_GPI14 1 | 0
PRGO_RGMII1_TD2 2 o
PRGO_PWMO_A1 3 10 0
PRGO_PRUO_GPO13 4 10 0
MCASPO_AXR10 5 10 0
GPIO1_43 7 10 0

AA24 PRGO_PRU0_GPO15 PRGO_PRUO_GPO15 0 10 OFF 7 1.8 V/3.3V | VDDSHV3 Yes LVCMOS | PU/PD 0 01 Yes
PRGO_PRUO_GPI15 1 I 0
PRGO_RGMII1_TD3 2 o
PRGO_PWMO_B1 3 10 1
PRGO_PRUO_GPO14 4 10 0
MCASPO_AXR11 5 10 0
GPIO1_44 7 10 0

AD28 PRGO_PRUO_GPO16 PRGO_PRUO_GPO16 0 10 OFF 7 1.8 V/3.3V | VDDSHV3 Yes LVCMOS | PU/PD 0 0/1 Yes
PRGO_PRUO_GPI16 1 I 0
PRGO_RGMII1_TXC 2 10 0
PRGO_PWMO0_A2 3 10 0
MCASPO_AXR12 5 10 0
MCASP1_AHCLKR 6 10 0
GPIO1_45 7 10 0

u26 PRGO_PRUO_GPO17 PRGO_PRUO_GPO17 0 10 OFF 7 1.8 V/3.3V | VDDSHV3 Yes LVCMOS | PU/PD 0 0/1 Yes
PRGO_PRUO_GPI17 1 I 0
PRGO_IEPO_EDC_SYNC_OUT1 2 o
PRGO_PWMO_B2 3 10 1
PRGO_ECAPO_SYNC_OUT 4 o
MCASPO_AXR13 5 10 0
MCASP1_AHCLKX 6 10 0
GPIO1_46 7 10 0
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AM6548, AM6528, AM6546, AM6526 INSTRUMENTS
JAJSJ32C — DECEMBER 2019 — REVISED SEPTEMBER 2023 www.ti.com/ja-jp
£ 5-1. Pin Attributes (%)

BALL RXACTIVE
BALL ?#MBER BALL NAME [2] SIGNAL NAME [3] MUEX P:]O E TYPE [5] RBEASI;EI:I' R:SLE.T VOII{I(':I)\GE POWER [9] HYS [10] .I.BYUPFEF [Eﬁ] Pglc-)l\-NUNPI DSIS [13] TXDIIS ABL éga?:i[jé]
STATE [6] | MUXMOD | VALUE [8] TYPE [12] E [14]
E[7]

V25 PRG0_PRUO_GPO18 PRG0_PRUO_GPO18 0 10 OFF 7 1.8V/3.3V | VDDSHV3 Yes LVCMOS | PU/PD 0 01 Yes
PRGO_PRUO_GPI18 1 | 0
PRGO_IEPO_EDC_LATCH_INO 2 | 0
PRGO_PWMO_TZ_IN 3 | 0
PRGO_ECAPO_IN_APWM_OUT 4 10 0
MCASPO_AXR14 5 10 0
MCASP2_AHCLKR 6 10 0
GPIO1_47 7 10 0

u24 PRG0_PRUO_GPO19 PRG0O_PRUO_GPO19 0 10 OFF 7 1.8V/3.3V | VDDSHV3 Yes LVCMOS | PU/PD 0 01 Yes
PRGO_PRUO_GPI19 1 | 0
PRGO_IEPO_EDC_SYNC_OUTO 2
PRGO_PWMO0_TZ_OUT 3 o
MCASPO_AXR15 5 10 0
MCASP2_AHCLKX 6 10 0
GPIO1_48 7 10 0

AB28 PRGO0_PRU1_GPOO PRGO_PRU1_GPOO0 0 10 OFF 7 1.8V/3.3V | VDDSHV3 Yes LVCMOS PU/PD 0 01 Yes
PRGO_PRU1_GPIO 1 | 0
PRGO_RGMII2_RDO 2 | 0
MCASP1_ACLKX 5 10 0
GPIO1_49 7 10 0

AC28 PRGO_PRU1_GPO1 PRGO_PRU1_GPO1 0 10 OFF 7 1.8 V/3.3V | VDDSHV3 Yes LVCMOS PU/PD 0 01 Yes
PRGO_PRU1_GPI1 1 | 0
PRGO_RGMII2_RD1 2 | 0
MCASP1_AFSX 5 10 0
GPIO1_50 7 10 0

AC27 PRGO_PRU1_GPO2 PRGO_PRU1_GPO2 0 10 OFF 7 1.8V/3.3V | VDDSHV3 Yes LVCMOS PU/PD 0 01 Yes
PRGO_PRU1_GPI2 1 | 0
PRGO_RGMII2_RD2 2 | 0
PRGO_PWM2_A2 3 10 0
MCASP1_ACLKR 5 10 0
GPIO1_51 7 10 0
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AM6548, AM6528, AM6546, AM6526
JAJSJ32C — DECEMBER 2019 — REVISED SEPTEMBER 2023

# 5-1. Pin Attributes (ftX)

DALE RXACTIVE
BALL ?#MBER BALL NAME [2] SIGNAL NAME (3] MUé(?:]o D | TvpE (5] RBEg,IEI:r R::ET VO:I'ISA)\GE POWER [9] | HYS[10] .?YUPFI: [Eﬁ] Pll:J)Ic_)I\_Nl:dPI DSIS [13] TXDIIS ABL éga?:i[%]
STATE [6] | MUXMOD | VALUE [8] TYPE [12] E [14]
E[7]

AB26 PRG0_PRU1_GPO3 PRGO_PRU1_GPO3 0 10 OFF 7 1.8V/3.3V | VDDSHV3 Yes LVCMOS |PU/PD 0 01 Yes
PRGO_PRU1_GPI3 1 I 0
PRGO_RGMII2_RD3 2 I 0
EQEPO_A 4 I 0
MCASP1_AFSR 5 10 0
GPIO1_52 7 10 0

AA25 PRGO_PRU1_GP0O4 PRGO_PRU1_GPO4 0 10 OFF 7 1.8 V/3.3V | VDDSHV3 Yes LVCMOS | PU/PD 0 0/1 Yes
PRGO_PRU1_GPI4 1 I 0
PRGO_RGMII2_RX_CTL 2 I 0
PRGO_PWM2_B2 3 10 1
EQEPO_B 4 I 0
MCASP1_AXR0 5 10 0
MCASPO_AHCLKR 6 10 0
GPIO1_53 7 10 0

u23 PRGO_PRU1_GPO5 PRGO_PRU1_GPO5 0 10 OFF 7 1.8 V/3.3V | VDDSHV3 Yes LVCMOS | PU/PD 0 01 Yes
PRGO_PRU1_GPI5 1 I 0
EQEPO_S 4 10 0
MCASP1_AXR1 5 10 0
MCASPO_AHCLKX 6 10 0
GPIO1_54 7 10 0

AB27 PRGO_PRU1_GPO6 PRGO_PRU1_GPO6 0 10 OFF 7 1.8V/3.3V | VDDSHV3 Yes LVCMOS | PU/PD 0 0/1 Yes
PRGO_PRU1_GPI6 1 I 0
PRGO_RGMII2_RXC 2 I 0
MCASP1_AXR2 5 10 0
GPIO1_55 7 10 0

w28 PRGO_PRU1_GPO7 PRGO_PRU1_GPO7 0 10 OFF 7 1.8V/3.3V | VDDSHV3 Yes LVCMOS | PU/PD 0 0/1 Yes
PRGO_PRU1_GPI7 1 I 0
PRGO_IEP1_EDC_LATCH_IN1 2 I 0
SPI3_CS0 4 10 1
MCASP1_AXR3 5 10 0
UART2_TXD 6 o
GPIO1_56 7 10 0
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# 5-1. Pin Attributes (ftX)

BAEE RXACTIVE
BAEE ?#MBER BALL NAME [2] SIGNAL NAME [3] MUé(?:]o D | rype [5] RBEg,IEI:r R::ET VO:I'ISA)\GE POWER [9] | HYS [10] .?YUPFI: [Eﬁ] Pll:J)Ic_)I\_Nl:dPI DSIS [13] TXDIIS AL éga?:i[%]
STATE [6] MUEng]OD VALUE [8] TYPE [12] E [14]

w27 PRG0_PRU1_GPO8 PRGO_PRU1_GPO8 0 10 OFF 7 1.8V/3.3V | VDDSHV3 Yes LVCMOS | PU/PD 0 01 Yes
PRGO_PRU1_GPI8 1 I 0
PRGO_PWM2_TZ_OUT 3 o}
MCASP1_AXR4 5 10 0
GPIO1_57 7 10 0

Y28 PRGO_PRU1_GP0O9 PRGO_PRU1_GPO9 0 10 OFF 7 1.8 V/3.3V | VDDSHV3 Yes LVCMOS |PU/PD 0 01 Yes
PRGO_PRU1_GPI9 1 | 0
PRGO_UARTO_RXD 2 | 1
SPI3_CS3 4 10 1
MCASP1_AXR5 5 10 0
PRGO_IEPO_EDIO_DATA_IN_OUT3 |6 10 0
0
GPIO1_58 7 10 0

AA28 PRGO_PRU1_GPO10 PRGO_PRU1_GPO10 0 10 OFF 7 1.8 V/3.3V | VDDSHV3 Yes LVCMOS |PU/PD 0 01 Yes
PRGO_PRU1_GPI10 1 I 0
PRGO_UARTO_TXD 2 o
PRGO_PWM2_TZ_IN 3 | 0
EQEPO_| 4 10 0
MCASP1_AXR6 5 10 0
PRGO_IEPO_EDIO_DATA_IN_OUT3 |6 10 0
1
GPIO1_59 7 10 0

AB24 PRGO_PRU1_GPO11 PRGO_PRU1_GPO11 0 10 OFF 7 1.8 V/3.3V | VDDSHV3 Yes LVCMOS |PU/PD 0 01 Yes
PRGO_PRU1_GPI11 1 I 0
PRGO_RGMII2_TX_CTL 2 o
PRGO_PRU1_GPO15 4 10 0
MCASP1_AXR7 5 10 0
GPIO1_60 7 10 0

AC25 PRGO_PRU1_GPO12 PRGO_PRU1_GPO12 0 10 OFF 7 1.8 V/3.3V | VDDSHV3 Yes LVCMOS |PU/PD 0 01 Yes
PRGO_PRU1_GPI12 1 I 0
PRGO_RGMII2_TDO 2 o
PRGO_PWM1_A0 3 10 0
PRGO_PRU1_GPO11 4 10 0
MCASP1_AXR8 5 10 0
GPIO1_61 7 10 0
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AM6548, AM6528, AM6546, AM6526
JAJSJ32C — DECEMBER 2019 — REVISED SEPTEMBER 2023

# 5-1. Pin Attributes (ftX)

DALE RXACTIVE
BALL ?#MBER BALL NAME [2] SIGNAL NAME (3] MUé(?:]o D | TvpE (5] RBEg,IEI:r R::ET VO:I'ISA)\GE POWER [9] | HYS[10] .?YUPFI: [Eﬁ] Pll:J)Ic_)I\_Nl:dPI DSIS [13] TXDIIS ABL éga?:i[%]
STATE [6] | MUXMOD | VALUE [8] TYPE [12] E [14]
E[7]

AD25 PRGO_PRU1_GPO13 PRGO_PRU1_GPO13 0 10 OFF 7 1.8V/3.3V | VDDSHV3 Yes LVCMOS | PU/PD 0 0/1 Yes
PRGO_PRU1_GPI13 1 I 0
PRGO_RGMII2_TD1 2 o
PRGO_PWM1_B0 3 10 1
PRGO_PRU1_GPO12 4 10 0
MCASP1_AXR9 5 10 0
GPIO1_62 7 10 0

AD24 PRGO_PRU1_GPO14 PRGO_PRU1_GPO14 0 10 OFF 7 1.8 V/3.3V | VDDSHV3 Yes LVCMOS | PU/PD 0 0/1 Yes
PRGO_PRU1_GPI14 1 I 0
PRGO_RGMII2_TD2 2 o
PRGO_PWM1_A1 3 10 0
PRGO_PRU1_GPO13 4 10 0
MCASP2_AFSR 5 10 0
GPIO1_63 7 10 0

AE27 PRGO_PRU1_GPO15 PRGO_PRU1_GPO15 0 10 OFF 7 1.8 V/3.3V | VDDSHV3 Yes LVCMOS | PU/PD 0 0/1 Yes
PRGO_PRU1_GPI15 1 I 0
PRGO_RGMII2_TD3 2 o
PRGO_PWM1_B1 3 10 1
PRGO_PRU1_GPO14 4 10 0
MCASP2_ACLKR 5 10 0
GPIO1_64 7 10 0

AC24 PRGO_PRU1_GPO16 PRGO_PRU1_GPO16 0 10 OFF 7 1.8V/3.3V | VDDSHV3 Yes LVCMOS | PU/PD 0 0/1 Yes
PRGO_PRU1_GPI16 1 I 0
PRGO_RGMII2_TXC 2 10 0
PRGO_PWM1_A2 3 10 0
MCASP2_AXRO 5 10 0
GPIO1_65 7 10 0

Y27 PRGO_PRU1_GPO17 PRGO_PRU1_GPO17 0 10 OFF 7 1.8V/3.3V | VDDSHV3 Yes LVCMOS | PU/PD 0 0/1 Yes
PRGO_PRU1_GPI17 1 I 0
PRGO_IEP1_EDC_SYNC_OUT1 2 o
PRGO_PWM1_B2 3 10 1
SPI3_CLK 4 10 0
MCASP2_AXR1 5 10 0
UART2_RXD 6 I 1
GPIO1_66 7 10 0
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AM6548, AM6528, AM6546, AM6526 INSTRUMENTS
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# 5-1. Pin Attributes (ftX)
BALL RXACTIVE
BALL ?#MBER BALL NAME [2] SIGNAL NAME [3] MUEX ?:]O D TYPE [5] RBEASI;EI:I' RIEESLE.T VOIl{I(':I)\GE POWER [9] HYS [10] .I.BYUPFEF [Eﬁ] Pglc-)l\_NUNPI DSIS [13] TXDIIS ABL éga?:i[?%]
STATE [6] | MUXMOD | VALUE [8] TYPE [12] E [14]
E[7]
Y26 PRG0_PRU1_GPO18 PRG0O_PRU1_GPO18 0 10 OFF 7 1.8V/3.3V | VDDSHV3 Yes LVCMOS PU/PD 0 01 Yes
PRGO_PRU1_GPI18 1 | 0
PRGO_IEP1_EDC_LATCH_INO 2 I 0
PRGO_PWM1_TZ_IN 3 I 0
SPI3_D0 4 10 0
MCASP2_AFSX 5 10 0
UART2_CTSn 6 | 1
GPIO1_67 7 10 0
W26 PRG0_PRU1_GPO19 PRGO_PRU1_GPO19 0 10 OFF 7 1.8V/3.3V | VDDSHV3 Yes LVCMOS PU/PD 0 01 Yes
PRGO_PRU1_GPI19 1 | 0
PRGO_IEP1_EDC_SYNC_OUTO 2 o
PRGO_PWM1_TZ_OUT 3 o
SPI3_D1 4 10 0
MCASP2_ACLKX 5 10 0
UART2_RTSn 6 (o]
GPIO1_68 7 10 0
AH18 PRG1_MDIO0_MDC PRG1_MDIO0_MDC 0 (o] OFF 7 1.8V/3.3V | VDDSHV4 Yes LVCMOS PU/PD 01 Yes
SPI1_CS3 1 10 1
PRG2_PWM1_B1 3 10 1
GPIO1_1 7 10 0
AD18 PRG1_MDIOO0_MDIO PRG1_MDIOO_MDIO 0 10 OFF 7 1.8V/3.3V | VDDSHV4 Yes LVCMOS PU/PD 0 01 Yes
SPI1_CS2 1 10 1
PRG2_PWM1_A1 3 10 0
GPIO1_0 7 10 0
AE22 PRG1_PRUO_GPOO PRG1_PRUO_GPOO0 0 10 OFF 7 1.8V/3.3V | VDDSHV4 Yes LVCMOS PU/PD 0 01 Yes
PRG1_PRUO_GPIO 1 | 0
PRG1_RGMII1_RDO 2 | 0
PRG1_PWM3_A0 3 10 0
GPIO0_56 7 10 0
AG24 PRG1_PRUO_GPO1 PRG1_PRUO_GPO1 0 10 OFF 7 1.8 V/3.3V | VDDSHV4 Yes LVCMOS PU/PD 0 01 Yes
PRG1_PRUO_GPI1 1 | 0
PRG1_RGMII1_RD1 2 | 0
PRG1_PWM3_B0 3 10 1
GPIO0_57 7 10 0
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# 5-1. Pin Attributes (ftX)

BAEE RXACTIVE
BAEE '#]’MBER BALL NAME [2] SIGNAL NAME [3] MUEXPI]O D | rvpE 5] RBEASI;EI:I' RIESET VOII{IS:I)\GE POWER([9] | HYS[10] .?YUPF; ﬁ':] Pglc-)l\-lvl:qpl DSIS [13] TXDIIS L éga?:i[%]
STATE [6] | MUXMOD | VALUE [8] TYPE [12] E [14]
E[7]
AF23 PRG1_PRUO_GPO2 PRG1_PRUO_GPO2 0 10 OFF 7 1.8V/3.3V | VDDSHV4 Yes LVCMOS | PU/PD 0 01 Yes
PRG1_PRUO_GPI2 1 I 0
PRG1_RGMII1_RD2 2 I 0
PRG1_PWM2_A0 3 10 0
GPIO0_58 7 10 0
AD21 PRG1_PRUO_GPO3 PRG1_PRUO_GPO3 0 10 OFF 7 1.8V/3.3V | VDDSHV4 Yes LVCMOS | PU/PD 0 01 Yes
PRG1_PRUO_GPI3 1 I 0
PRG1_RGMII1_RD3 2 I 0
PRG1_PWM3_A2 3 10 0
GPIO0_59 7 10 0
AG23 PRG1_PRUO_GPO4 PRG1_PRUO_GPO4 0 10 OFF 7 1.8V/3.3V | VDDSHV4 Yes LVCMOS | PU/PD 0 01 Yes
PRG1_PRUO_GPl4 1 I 0
PRG1_RGMII1_RX_CTL 2 I 0
PRG1_PWM2_B0 3 10 1
GPIO0_60 7 10 0
AF27 PRG1_PRUO_GPO5 PRG1_PRUO_GPO5 0 10 OFF 7 1.8V/3.3V | VDDSHV4 Yes LVCMOS | PU/PD 0 01 Yes
PRG1_PRUO_GPI5 1 I 0
PRG1_PWM3_B2 3 10 1
GPIO0_61 7 10 0
AF22 PRG1_PRUO_GPOB PRG1_PRUO_GPOB 0 10 OFF 7 1.8V/3.3V | VDDSHV4 Yes LVCMOS | PU/PD 0 01 Yes
PRG1_PRUO_GPI6 1 I 0
PRG1_RGMII1_RXC 2 I 0
PRG1_PWM3_A1 3 10 0
GPIO0_62 7 10 0
AG27 PRG1_PRUO_GPO7 PRG1_PRUO_GPO7 0 10 OFF 7 1.8V/3.3V | VDDSHV4 Yes LVCMOS | PU/PD 0 01 Yes
PRG1_PRUO_GPI7 1 I 0
PRG1_IEPO_EDC_LATCH_IN1 2 I 0
PRG1_PWM3_B1 3 10 1
GPIO0_63 7 10 0
AF28 PRG1_PRUO_GPO8 PRG1_PRUO_GPO8 0 10 OFF 7 1.8V/3.3V | VDDSHV4 Yes LVCMOS | PU/PD 0 01 Yes
PRG1_PRUO_GPI8 1 I 0
PRG1_PWM2_A1 3 10 0
GPIOO0_64 7 10 0
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13 TEXAS
INSTRUMENTS

www.ti.com/ja-jp

# 5-1. Pin Attributes (ftX)

BAEE RXACTIVE
BAEE ?#MBER BALL NAME [2] SIGNAL NAME [3] MUé(?:]o D | rvpE 5] RBEg,IEI:r R::ET vo:I'lg\GE POWER [9] | HYS[10] .?YUPFI: [Eﬁ] Pll:J)Ic_)I\_Nl:dPI DSIS [13] TXDIIS AL éga?:i[%]
STATE [6] MUEng]OD VALUE [8] TYPE [12] E [14]

AF26 PRG1_PRUO_GPO9 PRG1_PRUO_GPO9 0 10 OFF 7 1.8V/3.3V | VDDSHV4 Yes LVCMOS | PU/PD 0 0/1 Yes
PRG1_PRUO_GPI9 1 I 0
PRG1_UARTO_CTSn 2 I 1
PRG1_PWM3_TZ_IN 3 I 0
SPI2_CS1 4 10 1
PRG1_IEPO_EDIO_DATA_IN_OUT2 |6 10 0
8
GPIO0_65 7 10 0

AH25 PRG1_PRUO_GPO10 PRG1_PRUO_GPO10 0 10 OFF 7 1.8V/3.3V | VDDSHV4 Yes LVCMOS | PU/PD 0 0/1 Yes
PRG1_PRUO_GPI10 1 I 0
PRG1_UARTO_RTSn 2 o
PRG1_PWM2_B1 3 10 1
SPI2_CS2 4 10 1
PRG1_IEPO_EDIO_DATA_IN_OUT2 |6 10 0
9
GPIO0_66 7 10 0

AF21 PRG1_PRUO_GPO11 PRG1_PRUO_GPO11 0 10 OFF 7 1.8V/3.3V | VDDSHV4 Yes LVCMOS | PU/PD 0 0/1 Yes
PRG1_PRUO_GPI11 1 I 0
PRG1_RGMII1_TX_CTL 2 o
PRG1_PWM3_TZ_OUT 3 o
PRG1_PRUO_GPO15 5 10 0
GPIO0_67 7 10 0

AH20 PRG1_PRU0_GPO12 PRG1_PRUO_GPO12 0 10 OFF 7 1.8V/3.3V | VDDSHV4 Yes LVCMOS | PU/PD 0 0/1 Yes
PRG1_PRUO_GPI12 1 I 0
PRG1_RGMII1_TDO 2 o
PRG1_PWMO0_A0 3 10 0
PRG1_PRUO_GPO11 5 10 0
GPIO0_68 7 10 0

AH21 PRG1_PRU0_GPO13 PRG1_PRUO_GPO13 0 10 OFF 7 1.8V/3.3V | VDDSHV4 Yes LVCMOS | PU/PD 0 0/1 Yes
PRG1_PRUO_GPI13 1 I 0
PRG1_RGMII1_TD1 2 o
PRG1_PWMO_BO 3 10 1
PRG1_PRUO_GPO12 5 10 0
GPIO0_69 7 10 0
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TEXAS

INSTRUMENTS

www.ti.com/ja-jp

AM6548, AM6528, AM6546, AM6526
JAJSJ32C — DECEMBER 2019 — REVISED SEPTEMBER 2023

# 5-1. Pin Attributes (ftX)

BAEE RXACTIVE
BAEE '#]’MBER BALL NAME [2] SIGNAL NAME [3] Mu;(m]o D | rvpE 5] RBEASIEI:r R::ET vo:I'g\GE POWER([9] | HYS[10] .?YUPFI: [Eﬁ] Pglc_)l\_lvl:qpl DSIS [13] TXDIIS L éga?:i[%]
STATE [6] | MUXMOD | VALUE [8] TYPE [12] E [14]
E[7]
AG20 PRG1_PRUO_GPO14 PRG1_PRUO_GPO14 0 10 OFF 7 1.8V/3.3V | VDDSHV4 Yes LVCMOS | PU/PD 0 01 Yes
PRG1_PRUO_GPI14 1 I 0
PRG1_RGMII1_TD2 2 o
PRG1_PWMO_A1 3 10 0
PRG1_PRUO_GPO13 5 10 0
GPIO0_70 7 10 0
AD19 PRG1_PRUO_GPO15 PRG1_PRUO_GPO15 0 10 OFF 7 1.8V/3.3V | VDDSHV4 Yes LVCMOS | PU/PD 0 0/1 Yes
PRG1_PRUO_GPI15 1 I 0
PRG1_RGMII1_TD3 2 o
PRG1_PWMO_B1 3 10 1
PRG1_PRUO_GPO14 5 10 0
GPIO0_71 7 10 0
AD20 PRG1_PRUO_GPO16 PRG1_PRUO_GPO16 0 10 OFF 7 1.8V/3.3V | VDDSHV4 Yes LVCMOS | PU/PD 0 01 Yes
PRG1_PRUO_GPI16 1 I 0
PRG1_RGMII1_TXC 2 10 0
PRG1_PWMO_A2 3 10 0
GPIO0_72 7 10 0
AH26 PRG1_PRUO_GPO17 PRG1_PRUO_GPO17 0 10 OFF 7 1.8V/3.3V | VDDSHV4 Yes LVCMOS | PU/PD 0 01 Yes
PRG1_PRUO_GPI17 1 I 0
PRG1_IEPO_EDC_SYNC_OUT1 2 o
PRG1_PWMO_B2 3 10 1
GPIO0_73 7 10 0
AG25 PRG1_PRUO_GPO18 PRG1_PRUO_GPO18 0 10 OFF 7 1.8V/3.3V | VDDSHV4 Yes LVCMOS | PU/PD 0 0/1 Yes
PRG1_PRUO_GPI18 1 I 0
PRG1_IEPO_EDC_LATCH_INO 2 I 0
PRG1_PWMO_TZ_IN 3 I 0
GPIOO_74 7 10 0
AG26 PRG1_PRUO_GPO19 PRG1_PRUO_GPO19 0 10 OFF 7 1.8V/3.3V | VDDSHV4 Yes LVCMOS | PU/PD 0 01 Yes
PRG1_PRUO_GPI19 1 I 0
PRG1_IEPO_EDC_SYNC_OUTO 2 o
PRG1_PWMO_TZ_OUT 3
GPIO0_75 7 10 0
AH24 PRG1_PRU1_GPOO PRG1_PRU1_GPOO 0 10 OFF 7 1.8V/3.3V | VDDSHV4 Yes LVCMOS | PU/PD 0 01 Yes
PRG1_PRU1_GPI0 1 I 0
PRG1_RGMII2_RDO 2 I 0
GPIOO_76 7 10 0
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AM6548, AM6528, AM6546, AM6526
JAJSJ32C — DECEMBER 2019 — REVISED SEPTEMBER 2023

I

Texas

INSTRUMENTS

www.ti.com/ja-jp

# 5-1. Pin Attributes (ftX)

BALL RXACTIVE
Eats UVEER BALL NAME [2] SIGNAL NAME [3] MUé(?:]o D | TvPE (5] RBEg,IEI:r R::ET VO:I'ISA)\GE POWER([9] | HYS[10] .?YUPFI: [Eﬁ] Pll:J)Ic_)I\_Nl:dPI DSIS [13] TXDIIS ABL éga?:i[%]
STATE [6] | MUXMOD | VALUE [8] TYPE [12] E [14]
E[7]

AH23 PRG1_PRU1_GPO1 PRG1_PRU1_GPO1 0 (o] OFF 7 1.8V/3.3V | VDDSHV4 Yes LVCMOS | PU/PD 0 0/1 Yes
PRG1_PRU1_GPI1 1 I 0
PRG1_RGMII2_RD1 2 I 0
GPIO0_77 7 10 0

AG21 PRG1_PRU1_GPO2 PRG1_PRU1_GPO2 0 10 OFF 7 1.8V/3.3V | VDDSHV4 Yes LVCMOS | PU/PD 0 0r1 Yes
PRG1_PRU1_GPI2 1 I 0
PRG1_RGMII2_RD2 2 I 0
PRG1_PWM2_A2 3 [¢] 0
GPI00_78 7 10 0

AH22 PRG1_PRU1_GPO3 PRG1_PRU1_GPO3 0 10 OFF 7 1.8 VI3.3V | VDDSHV4 Yes LVCMOS | PU/PD 0 0/1 Yes
PRG1_PRU1_GPI3 1 I 0
PRG1_RGMII2_RD3 2 I 0
EQEP1_A 4 I 0
GPIO0_79 7 (e} 0

AE21 PRG1_PRU1_GPO4 PRG1_PRU1_GPO4 0 [¢] OFF 7 1.8V/3.3V | VDDSHV4 Yes LVCMOS | PU/PD 0 0/1 Yes
PRG1_PRU1_GPI4 1 I 0
PRG1_RGMII2_RX_CTL 2 I 0
PRG1_PWM2_B2 3 10 1
EQEP1_B 4 I 0
GPIO0_80 7 10 0

AC22 PRG1_PRU1_GPO5 PRG1_PRU1_GPO5 0 10 OFF 7 1.8V/3.3V | VDDSHV4 Yes LVCMOS | PU/PD 0 0r1 Yes
PRG1_PRU1_GPI5 1 I 0
EQEP1_S 4 (o] 0
GPIO0_81 7 10 0

AG22 PRG1_PRU1_GPO6 PRG1_PRU1_GPO6 0 (o] OFF 7 1.8V/3.3V | VDDSHV4 Yes LVCMOS | PU/PD 0 0/1 Yes
PRG1_PRU1_GPI6 1 I 0
PRG1_RGMII2_RXC 2 I 0
GPIO0_82 7 10 0

AD23 PRG1_PRU1_GPO7 PRG1_PRU1_GPO7 0 10 OFF 7 1.8V/3.3V | VDDSHV4 Yes LVCMOS | PU/PD 0 0r1 Yes
PRG1_PRU1_GPI7 1 I 0
PRG1_IEP1_EDC_LATCH_IN1 2 I 0
SPI2_CS0 4 10 1
UART1_TXD 6 o
GPIO0_83 7 10 0
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I

TEXAS
INSTRUMENTS

www.ti.com/ja-jp

AM6548, AM6528, AM6546, AM6526
JAJSJ32C — DECEMBER 2019 — REVISED SEPTEMBER 2023

# 5-1. Pin Attributes (ftX)

BALL RXACTIVE
EaLY ?#MBER BALL NAME [2] SIGNAL NAME (3] MUé(?:]o D | TvPE (5] RBEg,IEI:r R::ET VO:I'ISA)\GE POWER [9] | HYS[10] .?YUPFI: [Eﬁ] Pll:J)Ic_)I\_Nl:dPI DSIS [13] TXDIIS ABL éga?:i[%]
STATE [6] | MUXMOD | VALUE [g] TYPE [12] E [14]
E[7]

AE24 PRG1_PRU1_GPO8 PRG1_PRU1_GPO8 0 10 OFF 7 1.8V/3.3V | VDDSHV4 Yes LVCMOS | PU/PD 0 0/1 Yes
PRG1_PRU1_GPI8 1 I 0
PRG1_PWM2_TZ_OUT 3 o
GPIO0_84 7 (o] 0

AF25 PRG1_PRU1_GP0O9 PRG1_PRU1_GPO9 0 (e} OFF 7 1.8V/3.3V | VDDSHV4 Yes LVCMOS | PU/PD 0 0/1 Yes
PRG1_PRU1_GPI9 1 I 0
PRG1_UARTO_RXD 2 I 1
PRG1_IEPO_EDIO_DATA_IN_OUT3 |6 (e} 0
0
GPIO0_85 7 (o] 0

AF24 PRG1_PRU1_GPO10 PRG1_PRU1_GPO10 0 (o] OFF 7 1.8V/3.3V | VDDSHV4 Yes LVCMOS | PU/PD 0 0/1 Yes
PRG1_PRU1_GPI10 1 I 0
PRG1_UARTO_TXD 2 o
PRG1_PWM2_TZ_IN 3 I 0
SPI2_CS3 4 10 1
PRG1_IEPO_EDIO_DATA_IN_OUT3 |6 10 0
1
GPIO0_86 7 10 0

AC20 PRG1_PRU1_GPO11 PRG1_PRU1_GPO11 0 10 OFF 7 1.8V/3.3V | VDDSHV4 Yes LVCMOS | PU/PD 0 0/1 Yes
PRG1_PRU1_GPI11 1 I 0
PRG1_RGMII2_TX_CTL 2 o
EQEP1_I 4 10 0
PRG1_PRU1_GPO15 5 (e} 0
GPI00_87 7 10 0

AE20 PRG1_PRU1_GPO12 PRG1_PRU1_GPO12 0 10 OFF 7 1.8V/3.3V | VDDSHV4 Yes LVCMOS | PU/PD 0 0/1 Yes
PRG1_PRU1_GPI12 1 I 0
PRG1_RGMII2_TDO 2 o
PRG1_PWM1_A0 3 (o] 0
PRG1_PRU1_GPO11 5 (o] 0
GPI00_88 7 (o] 0

AF19 PRG1_PRU1_GPO13 PRG1_PRU1_GPO13 0 (e} OFF 7 1.8V/3.3V | VDDSHV4 Yes LVCMOS | PU/PD 0 0/1 Yes
PRG1_PRU1_GPI13 1 I 0
PRG1_RGMII2_TD1 2 )
PRG1_PWM1_B0 3 10 1
PRG1_PRU1_GPO12 5 (o] 0
GPI00_89 7 (o] 0
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I

Texas
INSTRUMENTS

www.ti.com/ja-jp

# 5-1. Pin Attributes (ftX)

BALL RXACTIVE
Eats UVEER BALL NAME [2] SIGNAL NAME [3] MUé(?:]o D | TvPE (5] RBEg,IEI:r R::ET vo:I'lg\GE POWER([9] | HYS[10] .?YUPFI: [Eﬁ] Pll:J)Ic_)I\_Nl:dPI DSIS [13] TXDIIS ABL éga?:i[%]
STATE [6] | MUXMOD | VALUE [8] TYPE [12] E [14]
E[7]

AH19 PRG1_PRU1_GPO14 PRG1_PRU1_GPO14 0 (o] OFF 7 1.8V/3.3V | VDDSHV4 Yes LVCMOS | PU/PD 0 0/1 Yes
PRG1_PRU1_GPI14 1 I 0
PRG1_RGMII2_TD2 2 o
PRG1_PWM1_A1 3 10 0
PRG1_PRU1_GPO13 5 10 0
GPIO0_90 7 (e} 0

AG19 PRG1_PRU1_GPO15 PRG1_PRU1_GPO15 0 (o] OFF 7 1.8V/3.3V | VDDSHV4 Yes LVCMOS | PU/PD 0 0/1 Yes
PRG1_PRU1_GPI15 1 I 0
PRG1_RGMII2_TD3 2 o
PRG1_PWM1_B1 3 10 1
PRG1_PRU1_GPO14 5 10 0
GPIO0_91 7 10 0

AE19 PRG1_PRU1_GPO16 PRG1_PRU1_GPO16 0 10 OFF 7 1.8V/3.3V | VDDSHV4 Yes LVCMOS | PU/PD 0 0r1 Yes
PRG1_PRU1_GPI16 1 I 0
PRG1_RGMII2_TXC 2 [¢] 0
PRG1_PWM1_A2 3 [¢] 0
GPI0O0_92 7 10 0

AE23 PRG1_PRU1_GPO17 PRG1_PRU1_GPO17 0 10 OFF 7 1.8VI3.3V | VDDSHV4 Yes LVCMOS | PU/PD 0 0/1 Yes
PRG1_PRU1_GPI17 1 I 0
PRG1_IEP1_EDC_SYNC_OUT1 2 o
PRG1_PWM1_B2 3 10 1
SPI2_CLK 4 (e} 0
PRG1_ECAPO_SYNC_OUT 5 o
UART1_RXD 6 I 1
GPIO0_93 7 10 0

AD22 PRG1_PRU1_GPO18 PRG1_PRU1_GPO18 0 10 OFF 7 1.8 VI3.3V | VDDSHV4 Yes LVCMOS | PU/PD 0 0/1 Yes
PRG1_PRU1_GPI18 1 I 0
PRG1_IEP1_EDC_LATCH_INO 2 I 0
PRG1_PWM1_TZ_IN 3 I 0
SPI2_D0 4 (e} 0
PRG1_ECAPO_SYNC_IN 5 I 0
UART1_CTSn 6 I 1
GPIO0_94 7 10 0
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13 TEXAS

INSTRUMENTS AM6548, AM6528, AM6546, AM6526
www.ti.com/ja-jp JAJSJ32C — DECEMBER 2019 — REVISED SEPTEMBER 2023
# 5-1. Pin Attributes (ftX)

BACL RXACTIVE
B NUMBER BALL NAME [2] SIGNAL NAME [3] MUXMOD | rypE (5] :EASIEI:r R::ET vo:{rc;)\GE POWER[9] | Hys[ig | BUFFER Pglc_)l\_lvl:qpl DSIS [13] ] (Dl
(1 ElE STATE [6] | MUXMOD | VALUE 8] TYPE[1] | 1ypE [12] [ADIS AR iChalnliib]
Er] E [14]

AC21 PRG1_PRU1_GPO19 PRG1_PRU1_GPO19 0 10 OFF 7 1.8V/3.3V | VDDSHV4 Yes LVCMOS |PUPD |0 o Yes
PRG1_PRU1_GPI19 1 | 0
PRG1_IEP1_EDC_SYNC_OUTO 2 o
PRG1_PWM1_TZ_OUT 3 o
SPI2_D1 4 10 0
PRG1_ECAPO_IN_APWM_OUT 5 10 0
UART1_RTSn 6 o
GPIO0_95 7 10 0

AF18 PRG2_PRUO_GPOO0 PRG2_PRUO_GPOO0 0 10 OFF 7 1.8V/3.3V | VDDSHV5 Yes LVCMOS |PUPD |0 o Yes
PRG2_PRUO_GPI0 1 | 0
PRG2_RGMII1_RDO 2 | 0
GPMCO_A25 3 0z
TRC_CLK 4 o
EHRPWMO_SYNCI 5 | 0
PRG2_PWM3_AQ 6 10 0
GPI00_30 7 10 0

AE18 PRG2_PRUO_GPO1 PRG2_PRUO_GPO1 0 10 OFF 7 1.8V/3.3V | VDDSHV5 Yes LVCMOS |PUPD |0 o Yes
PRG2_PRUO_GPI1 1 | 0
PRG2_RGMII1_RD1 2 | 0
GPMCO_A24 3 0z
TRC_CTL 4 o
EHRPWMO0_SYNCO 5 o
SYNC2_oUT 6 o
GPIO0_31 7 10 0

AH17 PRG2_PRUO_GPO2 PRG2_PRUO_GPO2 0 10 OFF 7 1.8V/3.3V | VDDSHV5 Yes LVCMOS |PUPD |0 o Yes
PRG2_PRUO_GPI2 1 | 0
PRG2_RGMII1_RD2 2 | 0
GPMCO_A23 3 0z
TRC_DATAQ 4 o
EHRPWM_TZn_INO 5 | 0
SYNC3_OUT 6 o
GPIO0_32 7 10 0

Copyright © 2023 Texas Instruments Incorporated BENZ T 57— RN 2 (ZE R RB OGP E) &5 43

Product Folder Links: AM6548 AM6528 AM6546 AM6526
English Data Sheet: SPRSP52


https://www.ti.com/ja-jp
https://www.ti.com/product/ja-jp/am6548?qgpn=am6548
https://www.ti.com/product/ja-jp/am6528?qgpn=am6528
https://www.ti.com/product/ja-jp/am6546?qgpn=am6546
https://www.ti.com/product/ja-jp/am6526?qgpn=am6526
https://www.ti.com/ja-jp/lit/pdf/JAJSJ32
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSJ32C&partnum=AM6548
https://www.ti.com/product/ja-jp/am6548?qgpn=am6548
https://www.ti.com/product/ja-jp/am6528?qgpn=am6528
https://www.ti.com/product/ja-jp/am6546?qgpn=am6546
https://www.ti.com/product/ja-jp/am6526?qgpn=am6526
https://www.ti.com/lit/pdf/SPRSP52

AM6548, AM6528, AM6546, AM6526
JAJSJ32C — DECEMBER 2019 — REVISED SEPTEMBER 2023

I

Texas
INSTRUMENTS

www.ti.com/ja-jp

# 5-1. Pin Attributes (ftX)

BALL RXACTIVE
EaLY ?#MBER BALL NAME [2] SIGNAL NAME [3] MUé(?:]o D | TvPE (5] RBEg,IEI:r R::ET VO:I'ISA)\GE POWER([9] | HYS[10] .?YUPFI: [Eﬁ] Pll:J)Ic_)I\_Nl:dPI DSIS [13] TXDIIS ABL éga?:i[%]
STATE [6] MUEng]OD VALUE [8] TYPE [12] E [14]

AG18 PRG2_PRUO0_GPO3 PRG2_PRUO_GPO3 0 10 OFF 7 1.8V/3.3V | VDDSHV5 Yes LVCMOS | PU/PD 0 0n Yes
PRG2_PRUO_GPI3 1 I 0
PRG2_RGMII1_RD3 2 I 0
GPMC0_A22 3 oz
TRC_DATA1 4 o
EHRPWMO_A 5 (e} 0
PRG2_PWM3_B0 6 (o] 1
GPIO0_33 7 10 0

AG17 PRG2_PRU0_GPO4 PRG2_PRU0_GPO4 0 (o] OFF 7 1.8V/3.3V | VDDSHV5 Yes LVCMOS | PU/PD 0 0/1 Yes
PRG2_PRUO_GPI4 1 I 0
PRG2_RGMII1_RX_CTL 2 I 0
GPMCO0_A21 3 oz
TRC_DATA2 4 o
EHRPWMO0_B 5 (e} 0
PRG2_PWMO_AO 6 [¢] 0
GPIO0_34 7 10 0

AF17 PRG2_PRU0_GPO5 PRG2_PRU0_GPO5 0 (o] OFF 7 1.8 VI3.3V | VDDSHV5 Yes LVCMOS | PU/PD 0 0/1 Yes
PRG2_PRUO_GPI5 1 I 0
PRG2_RGMII1_RXC 2 I 0
GPMC0_A20 3 oz
TRC_DATA3 4 o
EHRPWM1_A 5 (e} 0
PRG2_PWM3_A1 6 (o] 0
GPIO0_35 7 10 0

AE17 PRG2_PRU0_GPO6 PRG2_PRU0_GPO6 0 (o] OFF 7 1.8 VI3.3V | VDDSHV5 Yes LVCMOS | PU/PD 0 0/1 Yes
PRG2_PRUO_GPI6 1 I 0
PRG2_RGMII1_TX_CTL 2 o
GPMCO_A19 3 oz
TRC_DATA4 4 o
EHRPWM1_B 5 (e} 0
PRG2_PWM3_B1 6 (o] 1
GPIO0_36 7 10 0
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# 5-1. Pin Attributes (ftX)

BAEE RXACTIVE
BAEE '#]’MBER BALL NAME [2] SIGNAL NAME [3] Mué(?:]o D | rvpE 5] RBEg,IEI:r R:SET voiI'g\GE POWER [9] | HYS[10] .?YUPF; Fﬁ] Pglc_)l\_lvl:qpl DSIS [13] TXDIIS AL éga?:i[ﬁ‘é]
STATE [6] MUEXE\g]OD VALUE [8] TYPE [12] E [14]
AC19 PRG2_PRUO_GPO7 PRG2_PRUO_GPO7 0 10 OFF 7 1.8V/3.3V | VDDSHV5 Yes LVCMOS | PU/PD 0 0/1 Yes
PRG2_PRUO_GPI7 1 I 0
PRG2_MDIO0_MDIO 2 10 0
GPMCO_A18 3 oz
TRC_DATA5 4 o
EHRPWM_TZn_IN1 5 I 0
EHRPWM_SOCA 6 o
GPI00_37 7 10 0
AH16 PRG2_PRUO_GPO8 PRG2_PRUO_GPO8 0 10 OFF 7 1.8V/3.3V | VDDSHV5 Yes LVCMOS | PU/PD 0 0/1 Yes
PRG2_PRUO_GPI8 1 I 0
PRG2_RGMII1_TDO 2 o
GPMCO_A17 3 oz
TRC_DATA6 4 o
EHRPWM2_A 5 10 0
PRG2_PWMO_B0 6 10 1
GPIO0_38 7 10 0
AG16 PRG2_PRUO_GPO9 PRG2_PRUO_GPO9 0 10 OFF 7 1.8V/3.3V | VDDSHV5 Yes LVCMOS | PU/PD 0 0/1 Yes
PRG2_PRUO_GPI9 1 I 0
PRG2_RGMII1_TD1 2 o
GPMCO_A16 3 oz
TRC_DATA7 4 o
EHRPWM2_B 5 10 0
GPIO0_39 7 10 0
AF16 PRG2_PRUO_GPO10 PRG2_PRUO_GPO10 0 10 OFF 7 1.8V/3.3V | VDDSHV5 Yes LVCMOS | PU/PD 0 0/1 Yes
PRG2_PRUO_GPI10 1 I 0
PRG2_RGMII1_TD2 2 o
GPMCO_A15 3 0z
TRC_DATA8 4 o
EHRPWM_TZn_IN2 5 I 0
EHRPWM_SOCB 6 o
GPIO0_40 7 10 0
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# 5-1. Pin Attributes (ftX)

BACE RXACTIVE
A EENUMEER BALL NAME [2] SIGNAL NAME [3] MUXMOD | rypE [5) :QIEI} R::ET vogg\ee POWER[9] | HYs[10] | BUFFER ng\_lvl:qpl DSIS [13] ] lolpaisy,
(1 ElE STATE [6] | MUXMOD | VALUE 8] TYPE[1] | 1ypE [12] TXE'SABL ChalnllE]
E) 4]

AE16 PRG2_PRUO_GPO11 PRG2_PRUO_GPO11 0 10 OFF 7 1.8 V/3.3V | VDDSHV5 Yes LVCMOS | PU/PD 0 01 Yes
PRG2_PRUO_GPI11 1 I 0
PRG2_RGMII1_TD3 2 o
GPMCO_A14 3 oz
TRC_DATA9 4 o
PRG2_ECAPO_IN_APWM_OUT 6 10 0
GPIO0_41 7 10 0

AD16 PRG2_PRU0_GPO16 PRG2_PRUO_GPO16 0 10 OFF 7 1.8 V/3.3V | VDDSHV5 Yes LVCMOS | PU/PD 0 01 Yes
PRG2_PRUO_GPI16 1 I 0
PRG2_RGMII1_TXC 2 10 0
GPMCO_A13 3 0z
TRC_DATA10 4 o
PRG2_PWMO_A1 6 10 0
GPIO0_42 7 10 0

AH15 PRG2_PRU1_GPOO PRG2_PRU1_GPOO 0 10 OFF 7 1.8 V/3.3V | VDDSHV5 Yes LVCMOS | PU/PD 0 01 Yes
PRG2_PRU1_GPIO 1 I 0
PRG2_RGMII2_RDO 2 I 0
GPMCO_A12 3 0z
TRC_DATA11 4 o
EHRPWM3_A 5 10 0
PRG2_PWM3_A2 6 10 0
GPIO0_43 7 10 0

AC16 PRG2_PRU1_GPO1 PRG2_PRU1_GPO1 0 10 OFF 7 1.8 V/3.3V | VDDSHV5 Yes LVCMOS | PU/PD 0 01 Yes
PRG2_PRU1_GPI1 1 I 0
PRG2_RGMII2_RD1 2 I 0
GPMCO_A11 3 0z
TRC_DATA12 4 o
EHRPWM3_B 5 10 0
PRG2_PWM3_B2 6 10 1
GPIO0_44 7 10 0
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AM6548, AM6528, AM6546, AM6526
JAJSJ32C — DECEMBER 2019 — REVISED SEPTEMBER 2023

# 5-1. Pin Attributes (ftX)

DALE RXACTIVE
BALL ?#MBER BALL NAME [2] SIGNAL NAME (3] MUé(?:]o D | TvpE (5] RBEg,IEI:r R::ET vo:I'lg\GE POWER [9] | HYS[10] .?YUPFI: [Eﬁ] Pll:J)Ic_)I\_Nl:dPI DSIS [13] TXDIIS ABL éga?:i[%]
STATE [6] | MUXMOD | VALUE [8] TYPE [12] E [14]
E[7]

AD17 PRG2_PRU1_GPO2 PRG2_PRU1_GP0O2 0 10 OFF 7 1.8 V/3.3V | VDDSHV5 Yes LVCMOS | PU/PD 0 0/1 Yes
PRG2_PRU1_GPI2 1 I 0
PRG2_RGMII2_RD2 2 I 0
GPMCO_A10 3 oz
TRC_DATA13 4 o
EHRPWM3_SYNCI 5 I 0
PRG2_PWMO0_B1 6 10 1
GPIO0_45 7 10 0

AH14 PRG2_PRU1_GPO3 PRG2_PRU1_GPO3 0 10 OFF 7 1.8 V/3.3V | VDDSHV5 Yes LVCMOS | PU/PD 0 0/1 Yes
PRG2_PRU1_GPI3 1 I 0
PRG2_RGMII2_RD3 2 I 0
GPMCO_A9 3 oz
TRC_DATA14 4 o
EHRPWM3_SYNCO 5
GPIO0_46 7 10 0

AG14 PRG2_PRU1_GP0O4 PRG2_PRU1_GP0O4 0 10 OFF 7 1.8 V/3.3V | VDDSHV5 Yes LVCMOS | PU/PD 0 0/1 Yes
PRG2_PRU1_GPI4 1 I 0
PRG2_RGMII2_RX_CTL 2 I 0
GPMCO_A8 3 0z
TRC_DATA15 4 o
EHRPWM_TZn_IN3 5 I 0
PRG2_ECAPO_SYNC_OUT 6 o
GPIO0_47 7 10 0

AG15 PRG2_PRU1_GPO5 PRG2_PRU1_GPO5 0 10 OFF 7 1.8 V/3.3V | VDDSHV5 Yes LVCMOS | PU/PD 0 0/1 Yes
PRG2_PRU1_GPI5 1 I 0
PRG2_RGMII2_RXC 2 I 0
GPMCO_A7 3 0z
TRC_DATA16 4 o
EHRPWM4_A 5 10 0
GPI00_48 7 10 0
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AM6548, AM6528, AM6546, AM6526
JAJSJ32C — DECEMBER 2019 — REVISED SEPTEMBER 2023

I

Texas
INSTRUMENTS

www.ti.com/ja-jp

# 5-1. Pin Attributes (ftX)

BAEE RXACTIVE
BAEE ?#MBER BALL NAME [2] SIGNAL NAME [3] MUé(?:]o D | rvpE 5] RBEg,IEI:r R::ET VO:I'ISA)\GE POWER [9] | HYS[10] .?YUPFI: [Eﬁ] Pll:J)Ic_)I\_Nl:dPI DSIS [13] TXDIIS AL éga?:i[%]
STATE [6] MUEng]OD VALUE [8] TYPE [12] E [14]

AC17 PRG2_PRU1_GPO6 PRG2_PRU1_GPO6 0 10 OFF 7 1.8 V/3.3V | VDDSHV5 Yes LVCMOS | PU/PD 0 0/1 Yes
PRG2_PRU1_GPI6 1 I 0
PRG2_RGMII2_TX_CTL 2 o
GPMCO_A6 3 oz
TRC_DATA17 4 o
EHRPWM4_B 5 10 0
GPIOO0_49 7 10 0

AE15 PRG2_PRU1_GPO7 PRG2_PRU1_GPO7 0 10 OFF 7 1.8 V/3.3V | VDDSHV5 Yes LVCMOS | PU/PD 0 0/1 Yes
PRG2_PRU1_GPI7 1 I 0
PRG2_MDIO0_MDC 2 o
GPMCO_A5 3 oz
TRC_DATA18 4 o
EHRPWM_TZn_IN4 5 I 0
PRG2_PWM3_TZ_IN 6 I 0
GPIOO0_50 7 10 0

AD15 PRG2_PRU1_GPO8 PRG2_PRU1_GPO8 0 10 OFF 7 1.8 V/3.3V | VDDSHV5 Yes LVCMOS | PU/PD 0 0/1 Yes
PRG2_PRU1_GPI8 1 I 0
PRG2_RGMII2_TDO 2 o
GPMCO_A4 3 oz
TRC_DATA19 4 o
EHRPWM5_A 5 10 0
PRG2_PWMO0_A2 6 10 0
GPIOO0_51 7 10 0

AF14 PRG2_PRU1_GP0O9 PRG2_PRU1_GP0O9 0 10 OFF 7 1.8 V/3.3V | VDDSHV5 Yes LVCMOS | PU/PD 0 0/1 Yes
PRG2_PRU1_GPI9 1 I 0
PRG2_RGMII2_TD1 2 o
GPMCO_A3 3 oz
TRC_DATA20 4 o
EHRPWM5_B 5 10 0
PRG2_PWM3_TZ_OUT 6 o
GPIOO0_52 7 10 0
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13 TEXAS

INSTRUMENTS

www.ti.com/ja-jp

AM6548, AM6528, AM6546, AM6526
JAJSJ32C — DECEMBER 2019 — REVISED SEPTEMBER 2023

# 5-1. Pin Attributes (ftX)

BACE RXACTIVE
AL ?#MBER BALL NAME [2] SIGNAL NAME [3] MUé(?:]o D | 1vpE [5] RBEg,IEI:r R::ET VO:I'ISA)\GE POWER [9] | HYS[10] .?YUPFI: [Eﬁ] Pll:J)Ic_)I\_Nl:dPI DSIS [13] TXDIIS ABL éga?:i[%]
STATE [6] | MUXMOD | VALUE [8] TYPE [12] E [14]
E[7]
AC15 PRG2_PRU1_GPO10 PRG2_PRU1_GPO10 0 10 OFF 7 1.8 V/3.3V |VDDSHV5 Yes LVCMOS | PU/PD 0 0/ Yes
PRG2_PRU1_GPI10 1 | 0
PRG2_RGMII2_TD2 2 o
GPMCO_A2 3 oz
TRC_DATA21 4 o
EHRPWM_TZn_IN5 5 | 0
PRG2_PWMO0_B2 6 10 1
GPIO0_53 7 10 0
AD14 PRG2_PRU1_GPO11 PRG2_PRU1_GPO11 0 10 OFF 7 1.8 V/3.3V |VDDSHV5 Yes LVCMOS | PU/PD 0 0/ Yes
PRG2_PRU1_GPI11 1 | 0
PRG2_RGMII2_TD3 2 o
GPMCO_A1 3 oz
TRC_DATA22 4 o
PRG2_ECAPO_SYNC_IN 6 | 0
GPIO0_54 7 10 0
AE14 PRG2_PRU1_GPO16 PRG2_PRU1_GPO16 0 10 OFF 7 1.8 V/3.3V |VDDSHV5 Yes LVCMOS | PU/PD 0 011 Yes
PRG2_PRU1_GPI16 1 | 0
PRG2_RGMII2_TXC 2 10 0
GPMCO_A0 3 oz
TRC_DATA23 4 o
PRG2_PWM1_TZ_OUT 6 o
GPI00_55 7 10 0
AF9 REFCLKON REFCLKON ) OFF 1.8V VDDA_1P8_S LJCB CLK No
ERDESO
AF10 REFCLKOP REFCLKOP ) OFF 1.8V VDDA_1P8_S LJCB CLK No
ERDESO
AE8 REFCLK1N REFCLK1N ) OFF 1.8V VDDA_1P8_S LJCB CLK No
ERDESO
AE9 REFCLK1P REFCLK1P o OFF 1.8V VDDA_1P8_S LJCB CLK No
ERDESO
D19 RESETSTATz RESETSTATz 0 o OFF 0 1.8 V/3.3V | VDDSHVO Yes LVCMOS | PU/PD 0/0 Yes
F17 RESETz RESETz 0 | PU 0 1.8 V/3.3V | VDDSHVO Yes LVCMOS | PU/PD 17 Yes
AG5 SERDESO_REFCLKN SERDESO_REFCLKN | OFF 0 1.8V VDDA_1P8_S SERDESO No
ERDESO
AG6 SERDESO_REFCLKP SERDESO0_REFCLKP OFF 0 1.8V VDDA_1P8_S SERDESO No
ERDESO
AC9 SERDESO_REFRES SERDESO0_REFRES A 0 1.8V VDDA_1P8_S SERDES0 No
ERDESO
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AM6548, AM6528, AM6546, AM6526 INSTRUMENTS
JAJSJ32C — DECEMBER 2019 — REVISED SEPTEMBER 2023 www.ti.com/ja-jp
# 5-1. Pin Attributes ()
BALL
RXACTIVE
BALL RESET o] PULL UP/ ;
EaLY ?HMBER BALL NAME [2] SIGNAL NAME [3] Mué(?:]o D | TyPE[5] | RESET REL. | VOLTAGE | POWERI[9] | HYS[10] .?YUPFI: [Eﬁ] DOWN | DSIS[13] Txnlls AL éga?:'[%]
STATE [6] | MUXMOD | VALUE [8] TYPE [12]
E[14]
E[7]
AH3 SERDES0_RXN SERDES0_RXN OFF 0 18V VDDA_1P8_S SERDESO No
ERDES0
AG2 SERDES0_RXP SERDES0_RXP OFF 0 1.8V VDDA_1P8_S SERDESO No
ERDESO
AH4 SERDES0_TXN SERDESO_TXN o OFF 0 18V VDDA_1P8_S SERDES0 No
ERDESO
AG3 SERDES0_TXP SERDES0_TXP o OFF 0 18V VDDA_1P8_S SERDES0 No
ERDES0
AH6 SERDES1_REFCLKN SERDES1_REFCLKN OFF 0 18V VDDA_1P8_S SERDES1 No
ERDES0
AHT SERDES1_REFCLKP SERDES1_REFCLKP OFF 0 18V VDDA_1P8_S SERDES1 No
ERDES0
AC14 SERDES1_REFRES SERDES1_REFRES A 0 18V VDDA_1P8_S SERDES1 No
ERDES0
AGY SERDES1_RXN SERDES1_RXN OFF 0 18V VDDA_1P8_S SERDES1 No
ERDES0
AH10 SERDES1_RXP SERDES1_RXP OFF 0 18V VDDA_1P8_S SERDES1 No
ERDES0
AH9 SERDES1_TXN SERDES1_TXN o OFF 0 18V VDDA_1P8_S SERDES1 No
ERDESO
AG8 SERDES1_TXP SERDES1_TXP o OFF 0 18V VDDA_1P8_S SERDES1 No
ERDESO
E20 SOC_SAFETY_ERRORn SOC_SAFETY_ERRORn 0 10 PD 0 1.8 VI3.3V | VDDSHVO Yes LVCMOS | PU/PD 1/0 Yes
AH13 SPI0_CLK SPI0_CLK 0 10 OFF 7 1.8V/3.3V | VDDSHV1 Yes LVCMOS | PU/PD 0 0r1 Yes
GPIO1_17 7 (e} 0
AH12 SPI1_CLK SPI1_CLK 0 (e} OFF 7 1.8V/3.3V | VDDSHV1 Yes LVCMOS | PU/PD 0 0r1 Yes
PRG2_IEPO_EDC_SYNC_OUTO 3 o
PRG2_UARTO_RTSn 4 o
GPIO1_22 7 10 0
AG13 SPI0_CS0 SPI0_CS0 0 10 OFF 7 1.8V/3.3V | VDDSHV1 Yes LVCMOS | PU/PD 1 0/1 Yes
GPIO1_15 7 10 0
AF13 SPI0_CS1 SPI0_CS'1 0 10 OFF 7 1.8V/3.3V | VDDSHV1 Yes LVCMOS | PU/PD 1 0r1 Yes
CPTS0_TS_COMP 1 o
12C3_SCL 2 IoD 1
PRG1_IEPO_EDIO_OUTVALID 6 o
GPIO1_16 7 10 0
AE13 SPI0_DO SPI0_DO 0 10 OFF 7 1.8V/3.3V | VDDSHV1 Yes LVCMOS | PU/PD 0 0/1 Yes
GPIO1_18 7 10 0
AD13 SPI0_D1 SPI0_D1 0 10 OFF 7 1.8V/3.3V | VDDSHV1 Yes LVCMOS | PU/PD 0 0r1 Yes
GPIO1_19 7 10 0
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# 5-1. Pin Attributes (ftX)

BAEE RXACTIVE
BAEE '#]’MBER BALL NAME [2] SIGNAL NAME [3] Mu;(m]oo TYPE [5] RBéIEI:r R:;ET vo:{g\GE POWER([9] | HYS[10] .?YUPF; ﬁ'f] Pglc_)l\_lvl:qpl DSIS [13] TXDIIS L éga?:i[ﬁ‘é]
STATE [6] | MUXMOD | VALUE 8] TYPE [12] E [14]
E[7]
AD12 SPI1_CS0 SPI1_CS0 0 10 OFF 7 1.8V/3.3V | VDDSHV1 Yes LVCMOS | PU/PD 1 0/1 Yes
PRG2_IEPO_EDC_LATCH_INO 3 I 0
PRG2_UARTO_CTSn 4 I 1
PRGO_IEPO_EDIO_OUTVALID 6 o
GPIO1_20 7 10 0
AG12 SPI1_CS1 SPI1_CS1 0 10 OFF 7 1.8V/3.3V | VDDSHV1 Yes LVCMOS | PU/PD 1 01 Yes
CPTS0_TS_SYNC 1 o
12C3_SDA 2 10D 1
GPIO1_21 7 10 0
AE12 SPI1_DO SPI1_DO 0 10 OFF 7 1.8V/3.3V | VDDSHV1 Yes LVCMOS | PU/PD 0 01 Yes
PRG2_IEPO_EDC_LATCH_IN1 3 I 0
PRG2_UARTO_RXD 4 I 1
GPIO1_23 7 10 0
AF12 SPI1_D1 SPI1_D1 0 10 OFF 7 1.8V/3.3V | VDDSHV1 Yes LVCMOS | PU/PD 0 01 Yes
PRG2_IEPO_EDC_SYNC_OUT1 3 o
PRG2_UARTO_TXD 4 o
GPIO1 24 7 10 0
AA4 TCK TCK 0 I PU 0 1.8 V/3.3V | VDDSHVO_WK | Yes LVCMOS | PU/PD 11 Yes
uP
C20 DI DI 0 I PU 0 1.8V/3.3V | VDDSHVO Yes LVCMOS | PU/PD 1n Yes
A20 TDO TDO 0 oz PU 0 1.8V/3.3V | VDDSHVO LVCMOS | PU/PD 0/0 Yes
w6 TEMP_DIODE_P TEMP_DIODE_P A 18V Power No
B22 TIMER_IO0 TIMER_IO0 0 10 OFF 7 1.8 V/3.3V | VDDSHVO Yes LVCMOS | PU/PD 0 01 Yes
SYSCLKOUTO 2 o
GPIO1_88 7 10 0
c23 TIMER_101 TIMER_1O1 0 10 OFF 7 1.8V/3.3V | VDDSHVO Yes LVCMOS | PU/PD 0 01 Yes
OBSCLKO 2 o
GPIO1_89 7 10 0
A21 ™S ™S 0 I PU 0 1.8 V/3.3V | VDDSHVO Yes LVCMOS | PU/PD 1n Yes
AA3 TRSTn TRSTn 0 I PD 0 1.8 V/3.3V | VDDSHVO_WK | Yes LVCMOS | PU/PD 1n Yes
upP
AG11 UARTO_CTSn UARTO_CTSn 0 I OFF 7 1.8V/3.3V | VDDSHV1 Yes LVCMOS | PU/PD 1 01 Yes
TIMER_104 1 10 0
SPI0_CS2 2 10 1
GPIO1_27 7 10 0
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# 5-1. Pin Attributes (ftX)

BALL RXACTIVE
EaLY ?#MBER BALL NAME [2] SIGNAL NAME [3] MUé(?:]o D | TvPE (5] RBE‘:,IEI:r R::ET VO:I'ISA)\GE POWER([9] | HYS[10] .I?YUPFI: [Eﬁ] Pl[J)IC.)I‘.Nl:qP/ DSIS [13] TXDIIS AL éga?:i[%]
STATE [6] | MUXMOD | VALUE [8] TYPE [12] E [14]
E[7]
AD11 UARTO_RTSn UARTO_RTSn 0 o OFF 7 1.8V/3.3V | VDDSHV1 Yes LVCMOS | PU/PD 01 Yes
TIMER_IO5 1 10 0
SPI0_CS3 2 10 1
GPIO1_28 7 10 0
AF11 UARTO_RXD UARTO_RXD 0 I OFF 7 1.8 V/3.3V | VDDSHV1 Yes LVCMOS | PU/PD 1 o Yes
GPIO1_25 7 10 0
AET UARTO_TXD UARTO_TXD 0 o OFF 7 1.8V/3.3V | VDDSHV1 Yes LVCMOS | PU/PD 0/1 Yes
GPIO1_26 7 10 0
AE2 USBO_DM USB0_DM 10 OFF 33V VDDA _3P3_U USBHS No
SB
AF1 USBO_DP USBO_DP 10 OFF 33V VDDA_3P3_U USBHS No
SB
AD9 USBO_DRVVBUS USBO_DRVVBUS 0 o PD 0 1.8 V/3.3V | VDDSHV8 Yes LVCMOS | PU/PD 0/0 Yes
GPIO1_71 7 10 0
AF7 USBO_ID USBO_ID A 33V VDDA_3P3_U USBHS No
SB
AE7 USBO_VBUS USBO_VBUS A VDDA_3P3_U USBHS No
SB
AD2 USB1_DM USB1_DM (e} OFF 33V VDDA_3P3_U USBHS No
SB
AE1 USB1_DP USB1_DP (e} OFF 33V VDDA _3P3_U USBHS No
SB
AC8 USB1_DRVVBUS USB1_DRVVBUS 0 0] PD 0 1.8V/3.3V | VDDSHV8 Yes LVCMOS | PU/PD 0/0 Yes
GPIO1_72 7 10 0
AF5 UsB1_ID USB1_ID A 33V VDDA_3P3_U USBHS No
SB
AF6 USB1_VBUS USB1_VBUS A VDDA_3P3_U USBHS No
SB
AB6 VDDA_1P8_MON_WKUP VDDA_1P8_MONO A 18V Power No
G17 VDDA_1P8_SDIO VDDA_1P8_SDIO PWR
120, M21 VDDA_1P8_CSI0 VDDA_1P8_CSI0 PWR
AC6 VDDA_1P8_MONO VDDA_1P8_MONO A 18V Power No
L22 VDDA_1P8_OLDI0 VDDA_1P8_OLDIO PWR
AA14, AB13, VDDA_1P8_SERDES0 VDDA_1P8_SERDES0 PWR
AB15
AB9 VDDA_3P3_IOLDO_WKUP  |VDDA_3P3_IOLDO_WKUP PWR
V3 VDDA_3P3_MON_WKUP VDDA_3P3_MONO A 33V Power No
H17 VDDA_3P3_SDIO VDDA_3P3_SDIO PWR
AC12 VDDA_3P3_USB VDDA_3P3_USB PWR
G18 VDDA_3P3_IOLDO0 VDDA_3P3_IOLDOO PWR
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# 5-1. Pin Attributes (ftX)

BALL RXACTIVE
EaLY ?HMBER BALL NAME [2] SIGNAL NAME [3] Mué(?:]o D | TvPE (5] RBEASIEI:r R::ET vo:I'ISA)\GE POWER([9] | HYS[10] .I?YUPFEF Fﬁ] Pglc_)l\_lvl:qpl DSIS [13] Txnlls ABL éga?:i[%]
STATE [6] | MUXMOD | VALUE [8] TYPE [12] E [14]
E[7]
AA21 VDDA_3P3_IOLDO1 VDDA_3P3_IOLDO1 PWR
AC10 VDDA_3P3_MONO VDDA_3P3_MONO A 33V Power No
M7, M9 VDDA_ADC_MCU VDDA_ADC_MCU PWR
AB8 VDDA_LDO_WKUP VDDA_LDO_WKUP PWR
u12 VDDA_MCU VDDA_MCU PWR
H15 VDDA_PLLO_DDR VDDA_PLLO_DDR PWR
H11 VDDA_PLL1_DDR VDDA_PLL1_DDR PWR
Y17 VDDA_PLL_CORE VDDA_PLL_CORE PWR
L21 VDDA_PLL_DSS VDDA_PLL_DSS PWR
L12 VDDA_PLL_MPUO VDDA_PLL_MPUO PWR
K15 VDDA_PLL_MPU1 VDDA_PLL_MPU1 PWR
AB7 VDDA_PLL_PERO VDDA_PLL_PERO PWR
Y9 VDDA_POR_WKUP VDDA_POR_WKUP PWR
M19 VDDA_SRAM_COREO VDDA_SRAM_COREQ PWR
V16 VDDA_SRAM_CORE1 VDDA_SRAM_CORE1 PWR
K7 VDDA_SRAM_MPUO VDDA_SRAM_MPU0 PWR
L18 VDDA_SRAM_MPU1 VDDA_SRAM_MPU1 PWR
ACM VDDA_VSYS_MON VDDA_VSYS_MON A 0.5Vv? Power No
AA9 VDDA_WKUP VDDA_WKUP PWR
G12 VDDS0 VDDS0 PWR
v8 VDDS0_WKUP VDDS0_WKUP PWR
AA16 VDDS1 VDDS1 PWR
T9 VDDS1_WKUP VDDS1_WKUP PWR
P20 VDDS2 VDDS2 PWR
N8 VDDS2_WKUP VDDS2_WKUP PWR
T20 VDDS3 VDDS3 PWR
Y20 VDDS4 VDDS4 PWR
AC18 VDDS5 VDDS5 PWR
F20 VDDS6 VDDS6 PWR
K20 VDDS7 VDDS7 PWR
AA10 VDDS8 VDDS8 PWR
G15,H16 VDDSHV0 VDDSHV0 PWR
U8, V7, W8, Y7 | VDDSHVO_WKUP VDDSHVO_WKUP PWR
AA18, AB17 VDDSHV1 VDDSHV1 PWR
R6, R8, T7 VDDSHV1_WKUP VDDSHV1_WKUP PWR
N20, N22, P21, | VDDSHV2 VDDSHV2 PWR
R20, R22
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# 5-1. Pin Attributes (ftX)

BALL
RXACTIVE
BALL RESET 10 PULL UP/ ;
BAEE ?#MBER BALL NAME [2] SIGNAL NAME [3] MU;PI]OD TYPE[5] | RESET REL. VOLTAGE | POWER[9] | HYS[10] .?YUPFI: [Eﬁ] DOWN | DSIS [13] TXDIISABL éga?:'[%]
STATE [6] | MUXMOD | VALUE [8] TYPE [12] E [14]
E[7]
N6, P7, P9 VDDSHV2_WKUP VDDSHV2_WKUP PWR
T21,U20,U22, |VDDSHV3 VDDSHV3 PWR
v21,v23
AA22, W20, W22, | VDDSHV4 VDDSHV4 PWR
Y21, Y23
AA20, AB19, VDDSHV5 VDDSHV5 PWR
AB21, AB23
G20, H19,H21 | VDDSHV6 VDDSHV6 PWR
J20, J22, K21 VDDSHV7 VDDSHV7 PWR
AB11 VDDSHV8 VDDSHV8 PWR
G10, G14,G8, |VDDS_DDR VDDS_DDR PWR
H13, H7, H9
J16 VDDS_0SC1 VDDS_0OSC1 PWR
AA12,J10,J12, |VDD_CORE VDD_CORE PWR
J14, J19, J8, K13,
L14,L19, M13,
N14, P13, P15,
P19, R14, R16,
R18, T13, T15,
T17,T19, U14,
U16, U18, V13,
V15, V19, W14,
W18, Y11, Y13,
Y15
G22 VDD_DLL_MMCO VDD_DLL_MMCO PWR
H23 VDD_DLL_MMCH1 VDD_DLL_MMC1 PWR
N10, P11, R10, |VDD_MCU VDD_MCU PWR
R12, T11
K11, K9, L10, L8, |VDD_MPUO VDD_MPUO PWR
M11
K16, K18,L17, |VDD_MPU1 VDD_MPU1 PWR
M16, M18, N17
V11, W10, W12 | VDD_WKUPO VDD_WKUPO PWR
M22 VDD_WKUP1 VDD_WKUP1 PWR
F21 VPP_CORE VPP_CORE PWR OFF 18V Power No
T6 VPP_MCU VPP_MCU PWR OFF 18V Power No
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# 5-1. Pin Attributes (ftX)

BALL NUMBER
[

BALL NAME [2]

SIGNAL NAME [3]

MUXMOD
E [4]

TYPE [5]

BALL
RESET
STATE [6]

BALL
RESET
REL.
MUXMOD
E[7]

0}
VOLTAGE
VALUE [8]

BUFFER

EOWER [} TYPE [11]

HYS [10]

PULL UP/
DOWN
TYPE [12]

RXACTIVE
I
TXDISABL
E[14]

DSIS [13]

10 Daisy
Chain [15]

A1, A2, A28,
AA11, AA13,
AA15, AA17,
AA19, AA23,
AA26, AA7,
AB10, AB12,
AB14, AB16,
AB18, AB20,
AB22, AD4,
AE10, AE25,
AES5, AF15, AF2,
AF20, AF8, AG1,
AG10, AG28,
AG4, AG7, AH1,
AH11, AH2,
AH27, AH28,
AH5, AH8, B12,
B15, B20, B6, B9,
D22, E26, E28,
E4,F14, F19,
F22, F25, F27,
F3, G11, G13,
G16, G2, G21,
G23, G7, G9, H1,
H10, H12, H14,
H20, H22, H24,
H26, H28, H6,
H8, J11, J13, J15,
J18, J21, J23,
J25, J27, J7, J9,
K1, K10, K12,
K14, K17, K19,
K22, K23, K6, K8,
L11, L13, L16,
L23, L24, L26,
L28,L3,L7,L9,
M10, M15, M17,
M20, M8, N11,
N13, N16, N19,
N21, N7, N9,
P10, P12, P14,
P16, P18, P22,
P6, P8, R11, R13,
R15, R17, R19,
R21, R7, R9, T10,
T12, T14,T16,
T18, T22, T26,
T8, U11, U13,
uU15, U17, U19,
u21, U3, U7, U9,
V10, V12, V14,
V18, V20, V22,
V6, W11, W13,
W15, W17, W19,
W21, W23, W7,
W9, Y12, Y14,
Y16, Y18, Y22,
Y6, Y8

VSs

VSSs

GND

Copyright © 2023 Texas Instruments Incorporated

BEHIB 87— F 2

Product Folder Links: AM6548 AM6528 AM6546 AM6526

—

TE LB ‘//‘/\j)ﬁ") FFEE 55

English Data Sheet: SPRSP52


https://www.ti.com/ja-jp
https://www.ti.com/product/ja-jp/am6548?qgpn=am6548
https://www.ti.com/product/ja-jp/am6528?qgpn=am6528
https://www.ti.com/product/ja-jp/am6546?qgpn=am6546
https://www.ti.com/product/ja-jp/am6526?qgpn=am6526
https://www.ti.com/ja-jp/lit/pdf/JAJSJ32
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSJ32C&partnum=AM6548
https://www.ti.com/product/ja-jp/am6548?qgpn=am6548
https://www.ti.com/product/ja-jp/am6528?qgpn=am6528
https://www.ti.com/product/ja-jp/am6546?qgpn=am6546
https://www.ti.com/product/ja-jp/am6526?qgpn=am6526
https://www.ti.com/lit/pdf/SPRSP52

AM6548, AM6528, AM6546, AM6526
JAJSJ32C — DECEMBER 2019 — REVISED SEPTEMBER 2023

I

Texas
INSTRUMENTS

www.ti.com/ja-jp

# 5-1. Pin Attributes (ftX)

ESLE RXACTIVE
BALL ?#MBER BALL NAME [2] SIGNAL NAME [3] MUEXP:]OD TYPE [5] RBEASLEI:I' RREESLE.T VOII{I'C;GE POWER [9] HYS [10] 'I'BYUPFEF[E1|12] PgI(_)I\_NUNPI DSIS [13] TXDIISABL éga?:l[?é]
STATE [6] | MUXMOD | VALUE 8] TYPE [12] E [14]
E[7]

AF4 WKUP_GPIO0_0 WKUP_GPIO0_0 0 10 OFF 7 1.8V/3.3V | VDDSHVO_WK | Yes LVCMOS PU/PD 0 171 Yes
MCU_SPI1_CLK 1 10 up 0
WKUP_GPIO0_0 7 10 0
MCU_BOOTMODEOQO Bootstrap || 0

AF3 WKUP_GPIOO0_1 WKUP_GPIOO0_1 0 10 OFF 7 1.8 V/3.3V | VDDSHVO_WK | Yes LVCMOS PU/PD 0 11 Yes
MCU_SPI1_DO 1 10 uP 0
WKUP_GPIOO0_1 7 10 0
MCU_BOOTMODEO1 Bootstrap || 0

AE3 WKUP_GPIO0_2 WKUP_GPIO0_2 0 10 OFF 7 1.8V/3.3V | VDDSHVO_WK | Yes LVCMOS PU/PD 0 171 Yes
MCU_SPI1_D1 1 10 up 0
WKUP_GPIO0_2 7 10 0
MCU_BOOTMODEO02 Bootstrap || 0

AD1 WKUP_GPIOO0_3 WKUP_GPIOO0_3 0 10 OFF 7 1.8 V/3.3V | VDDSHVO_WK | Yes LVCMOS PU/PD 0 11 Yes
MCU_SPI1_CS0 1 10 uP 1
WKUP_GPIOO0_3 7 10 0
MCU_BOOTMODEO03 Bootstrap || 0

AC3 WKUP_GPIO0_4 WKUP_GPIO0_4 0 10 OFF 7 1.8V/3.3V | VDDSHVO_WK | Yes LVCMOS PU/PD 0 171 Yes
MCU_MCAN1_TX 1 o up
MCU_SPIO_CS3 2 10 1
MCU_ADC_EXT_TRIGGERO 3 | 0
WKUP_GPIO0_4 7 10 0
MCU_BOOTMODEO04 Bootstrap || 0

AD3 WKUP_GPIO0_5 WKUP_GPIO0_5 0 10 OFF 7 1.8V/3.3V | VDDSHVO_WK | Yes LVCMOS PU/PD 0 0/1 Yes
MCU_MCAN1_RX 1 | uP 1
MCU_SPI1_CS3 2 10 1
MCU_ADC_EXT_TRIGGER1 3 I 0
WKUP_GPIO0_5 7 10 0

AC2 WKUP_GPIO0_6 WKUP_GPIO0_6 0 10 OFF 7 1.8 V/3.3V | VDDSHVO_WK | Yes LVCMOS PU/PD 0 01 Yes
WKUP_UARTO_CTSn 1 | uP 1
MCU_CPTS0_HW1TSPUSH 2 | 0
WKUP_GPIO0_6 7 10 0

AC1 WKUP_GPIO0_7 WKUP_GPIO0_7 0 10 OFF 7 1.8V/3.3V | VDDSHVO_WK | Yes LVCMOS PU/PD 0 01 Yes
WKUP_UARTO_RTSn 1 o up
MCU_CPTS0_HW2TSPUSH 2 | 0
WKUP_GPIOO0_7 7 10 0
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# 5-1. Pin Attributes (ftX)

ESLE RXACTIVE
[EALL ?,HMBER BALL NAME [2] SIGNAL NAME [3] MUEX P:]o E TYPE [5] RBEASI;EI:I' RIESLE.T VOII{I(':I)\GE POWER [9] HYS [10] .I.BYUPFEF [Eﬁ] Pglc-)l\_NUNPl DSIS [13] TXDIIS ABL é:a?:i[?%]
STATE [6] | MUXMOD | VALUE [8] TYPE [12] E [14]
E[7]
AC5 WKUP_GPIOO0_8 WKUP_GPIOO0_8 0 10 OFF 7 1.8V/3.3V | VDDSHVO_WK | Yes LVCMOS PU/PD 0 7 Yes
MCU_CPTSO0_TS_SYNC 2 o up
WKUP_GPIO0_8 7 10 0
MCU_BOOTMODEO08 Bootstrap || 0
AB4 WKUP_GPIO0_9 WKUP_GPIO0_9 0 10 OFF 7 1.8 V/3.3V | VDDSHVO_WK | Yes LVCMOS PU/PD 0 7 Yes
MCU_CPTS0_TS_COMP 2 o up
WKUP_GPIO0_9 7 10 0
MCU_BOOTMODE09 Bootstrap || 0
AB3 WKUP_GPIOO0_10 WKUP_GPIO0_10 0 10 OFF 7 1.8V/3.3V | VDDSHVO_WK | Yes LVCMOS PU/PD 0 01 Yes
MCU_EXT_REFCLKO 1 | up 0
MCU_CPTSO_RFT_CLK 4 I 0
MCU_SYSCLKOUTO 5 (0]
WKUP_GPIO0_10 7 10 0
AB2 WKUP_GPIO0_11 WKUP_GPIOO0_11 0 10 OFF 7 1.8V/3.3V | VDDSHVO_WK | Yes LVCMOS PU/PD 0 0/1 Yes
MCU_OBSCLKO 1 (0] up
MCU_TIMER_IO1 4 10 0
MCU_CLKOUTO 6 o
WKUP_GPIOO0_11 7 10 0
AC7 WKUP_I2C0_SCL WKUP_I2C0_SCL 0 10D OFF 0 1.8V/3.3V | VDDSHVO_WK | Yes 12C OPEN 1 1/0 Yes
UpP DRAIN
AD6 WKUP_I2C0_SDA WKUP_I2C0_SDA 0 10D OFF 0 1.8 V/3.3V | VDDSHVO_WK | Yes 12C OPEN 1 1/0 Yes
UpP DRAIN
AE4 WKUP_LFOSCO_XI WKUP_LFOSCO_XI | OFF 1.8V VDDA_WKUP Analog No
AC4 WKUP_LFOSCO0_XO WKUP_LFOSCO0_XO o OFF 1.8V VDDA_WKUP Analog No
AD5 WKUP_OSCO0_XI WKUP_OSCO0_XI | OFF 1.8V VDDA_WKUP Analog No
AE6 WKUP_OSC0_XO WKUP_OSC0_XO o OFF 1.8V VDDA_WKUP Analog No
AB1 WKUP_UARTO0_RXD WKUP_UARTO0_RXD 0 | OFF 7 1.8V/3.3V | VDDSHVO_WK | Yes LVCMOS PU/PD 1 01 Yes
WKUP_GPIO0_52 7 10 up 0
ABS WKUP_UARTO_TXD WKUP_UARTO_TXD 0 o OFF 7 1.8V/3.3V | VDDSHVO_WK | Yes LVCMOS PU/PD 1 01 Yes
WKUP_GPIO0_53 7 10 up 0
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).
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e

7% 5-1, Pin Attributes, does not take into account the subsystem multiplexing signals. Subsystem multiplexing signals are described in =2

a2 5.3, Signal Descriptions.

4. MUXMODE: Multiplexing mode number:
a. MUXMODE 0 is the primary muxmode. The primary muxmode is not necessarily the default muxmode.
pas
The default muxmode is the mode at the release of the reset; also see the BALL RESET REL. MUXMODE column.
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. Bootstrap are Special Configuration Pins, latched on rising edge of PORn / RESETFULLN. These are not programable MUXMODE.
d. An empty box means Not Applicable.
5. TYPE: This column describes functionality of the pin when configured for the given mux mode. It does not represent all capabilities of the pin, and as
such, there may be other mux mode configurations where these pins operate as a push-pull driver:
* | =Input
* O = Output
* 1O = Input or Output
* |OD = Open drain terminal - Input or Output
* |OZ = 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 Vgoy (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 rstoutn signal.
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.
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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 =273 a2~ 6.6, 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 =23~ 6.6, Electrical Characteristics.
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 "PIN" level) when the peripheral pin
function is not selected by any of the PINCNTLXx 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.
* 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.
15. 10 Daisy Chain:This column indicates which pins can be included in the daisy chain during low power modes.

pas
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).

pas
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.
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5.3 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.

i~
In 3% 5-1 and ¢ 5-76 are not described the subsystem multiplexing signals.

DESCRIPTION: Description of the signal
3. PIN TYPE: This column describes functionality of the pin when configured for the given mux mode. It does
not represent all capabilities of the pin, and as such, there may be other mux mode configurations where
these pins operate as a push-pull driver:
* | =Input
* O = 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

N

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

5.3.1 ADC
5.3.1.1 MCU Domain

£ 5-2. ADC Signal Descriptions

SIGNAL NAME [1] DESCRIPTION [2] P'N[gPE BALL [4]
MCU_ADC_EXT_TRIGGERO ADC Trigger Input I AC3
MCU_ADC_EXT_TRIGGER1 ADC Trigger Input I AD3

# 5-3. ADCO Signal Descriptions

SIGNAL NAME [1] DESCRIPTION [2] P'N[;]YPE BALL [4]
MCU_ADCO_REFN ADC Reference Input (negative) A K2
MCU_ADCO_REFP ADC Reference Input (positive) A K3
MCU_ADCO_AINO ADC Analog Input 0 A K5
MCU_ADCO_AIN1 ADC Analog Input 1 A J3
MCU_ADCO_AIN2 ADC Analog Input 2 A J1
MCU_ADCO_AIN3 ADC Analog Input 3 A J5
MCU_ADCO_AIN4 ADC Analog Input 4 A K4
MCU_ADCO_AIN5 ADC Analog Input 5 A Ja
MCU_ADCO_AIN6 ADC Analog Input 6 A J2
MCU_ADCO_AIN7 ADC Analog Input 7 A J6
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# 5-4. ADC1 Signal Descriptions

SIGNAL NAME [1] DESCRIPTION [2] PIN[-:I;]YPE BALL [4]
MCU_ADC1_REFN ADC Reference Input (negative) A H3
MCU_ADC1_REFP ADC Reference Input (positive) A H2
MCU_ADC1_AINO ADC Analog Input 0 A F4
MCU_ADC1_AIN1 ADC Analog Input 1 A G6
MCU_ADC1_AIN2 ADC Analog Input 2 A G4
MCU_ADC1_AIN3 ADC Analog Input 3 A H5
MCU_ADC1_AIN4 ADC Analog Input 4 A F5
MCU_ADC1_AIN5 ADC Analog Input 5 A G5
MCU_ADC1_AIN6 ADC Analog Input 6 A G3
MCU_ADC1_AIN7 ADC Analog Input 7 A H4
5.3.2 CAL
5.3.2.1 MAIN Domain

£ 5-5. CSI0 Signal Descriptions

SIGNAL NAME [1] DESCRIPTION [2] PIN[?;]YPE BALL [4]
CSI0_RXNO CSI Differential Receive Input (negative) | G28
CSI0_RXN1 CSI Differential Receive Input (negative) | H27
CSI0_RXN2 CSI Differential Receive Input (negative) | F26
CSI0_RXN3 CSI Differential Receive Input (negative) | H25
CsIo_RxN4" CSI Differential Receive Input (negative) | G24
CSI0_RXPO CSI Differential Receive Input (positive) | F28
CSI0_RXP1 CSI Differential Receive Input (positive) | G27
CSI0_RXP2 CSI Differential Receive Input (positive) | G26
CSI0_RXP3 CSI Differential Receive Input (positive) | G25
cslo_RxP4" CSI Differential Receive Input (positive) | F24

(1) Line 4 (position 5) supports only data. For more information, see the Camera Adapter Layer (CAL) Subsystem section in the device

TRM.
£ 5-6. VINO Signal Descriptions
SIGNAL NAME [1] DESCRIPTION [2] PIN[;YPE BALL [4]
VINO_HD Video Input Horizontal Sync | P23
VINO_PCLK Video Input Pixel Clock | R28
VINO_VD Video Input Vertical Sync | R23
VINO_DATAO Video Input Data 0 | N23
VINO_DATA1 Video Input Data 1 | M26
VINO_DATA2 Video Input Data 2 | P28
VINO_DATA3 Video Input Data 3 | P27
VINO_DATA4 Video Input Data 4 | N26
VINO_DATA5 Video Input Data 5 | N25
VINO_DATA6 Video Input Data 6 | P24
VINO_DATA7 Video Input Data 7 | R27
VINO_DATA8 Video Input Data 8 | T24
VINO_DATA9 Video Input Data 9 | T23
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# 5-6. VINO Signal Descriptions (%t X)

SIGNAL NAME [1] DESCRIPTION [2] PIN[-:I;]YPE BALL [4]
VINO_DATA10 Video Input Data 10 | R25
VINO_DATA11 Video Input Data 11 | T27
VINO_DATA12 Video Input Data 12 | mM27
VINO_DATA13 Video Input Data 13 | M23
VINO_DATA14 Video Input Data 14 | M28
VINO_DATA15 Video Input Data 15 | M24
5.3.3 CPSW2G
5.3.3.1 MCU Domain

& 5-7. CPSW2G0 Signal Descriptions
SIGNAL NAME DESCRIPTION [2] PIN[;]YPE BALL [4]

MCU_MDIOO0_MDC MDIO Clock 0] L1
MCU_MDIO0_MDIO MDIO Data 10 L4
MCU_RGMII1_RXC RGMII Receive Clock | M1
MCU_RGMII1_RX_CTL RGMII Receive Control | N5
MCU_RGMIIM_TXC RGMII Transmit Clock 10 N1
MCU_RGMIIM_TX_CTL RGMII Transmit Control o) N4
MCU_RGMII1_RDO RGMII Receive Data 0 | L6
MCU_RGMII1_RD1 RGMII Receive Data 1 | M6
MCU_RGMII1_RD2 RGMII Receive Data 2 | L5
MCU_RGMII1_RD3 RGMII Receive Data 3 | L2
MCU_RGMII1_TDO RGMII Transmit Data 0 ) M5
MCU_RGMII1_TD1 RGMII Transmit Data 1 ) M4
MCU_RGMII1_TD2 RGMII Transmit Data 2 0] M3
MCU_RGMII1_TD3 RGMII Transmit Data 3 o) M2
MCU_RMII1_CRS_DV RMII Carrier Sense / Data Valid | N4
MCU_RMII1_REF_CLK RMII Reference Clock | M1
MCU_RMII1_RX_ER RMII Receive Data Error | N5
MCU_RMIIM_TX_EN RMII Transmit Enable 0] N1
MCU_RMII1_RXDO RMII Receive Data 0 | L6
MCU_RMII1_RXD1 RMII Receive Data 1 | M6
MCU_RMII1_TXDO RMII Transmit Data 0 0] M5
MCU_RMII1_TXD1 RMII Transmit Data 1 o) M4
5.3.4 DDRSS

5.3.4.1 MAIN Domain

£ 5-8. DDRSSO0 Signal Descriptions

SIGNAL NAME [1] DESCRIPTION [2] PIN[;YPE BALL [4]
DDR_ACO DDRSS Address and Command Bus 10 A10
DDR_AC1 DDRSS Address and Command Bus 10 D9
DDR_AC2 DDRSS Address and Command Bus 10 C9
DDR_AC3 DDRSS Address and Command Bus 10 E9
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# 5-8. DDRSSO0 Signal Descriptions (#zX)

SIGNAL NAME [1] DESCRIPTION [2] P'N[;]YPE BALL [4]
DDR_AC4 DDRSS Address and Command Bus 10 A9
DDR_AC5 DDRSS Address and Command Bus 10 E8
DDR_AC6 DDRSS Address and Command Bus 10 F8
DDR_AC7 DDRSS Address and Command Bus 10 Cc7
DDR_ACS8 DDRSS Address and Command Bus 10 C8
DDR_AC9 DDRSS Address and Command Bus 10 D7
DDR_AC10 DDRSS Address and Command Bus 10 E7
DDR_AC1M DDRSS Address and Command Bus 10 A6
DDR_AC12 DDRSS Address and Command Bus 10 F7
DDR_AC13 DDRSS Address and Command Bus 10 D6
DDR_AC14 DDRSS Address and Command Bus 10 C6
DDR_AC15 DDRSS Address and Command Bus 10 F6
DDR_AC16 DDRSS Address and Command Bus 10 E6
DDR_AC17 DDRSS Address and Command Bus 10 E5
DDR_AC18 DDRSS Address and Command Bus 10 D8
DDR_AC19 DDRSS Address and Command Bus 10 D10
DDR_AC20 DDRSS Address and Command Bus 10 E10
DDR_AC21 DDRSS Address and Command Bus 10 Cc10
DDR_AC22 DDRSS Address and Command Bus 10 F11
DDR_AC23 DDRSS Address and Command Bus 10 B10
DDR_AC24 DDRSS Address and Command Bus 10 D11
DDR_AC25 DDRSS Address and Command Bus 10 B11
DDR_AC26 DDRSS Address and Command Bus 10 C1
DDR_AC27 DDRSS Address and Command Bus 10 E11
DDR_AC28 DDRSS Address and Command Bus 10 E12
DDR_AC29 DDRSS Address and Command Bus 10 D12
DDR_ALERTn DDRSS Parity Error 10 D5
DDR_CKON DDRSS Differential Clock (negative) 10 B8
DDR_CKOP DDRSS Differential Clock (positive) 10 A8
DDR_CK1N DDRSS Differential Clock (negative) 10 B7
DDR_CK1P DDRSS Differential Clock (positive) 10 A7
DDR_DMO DDRSS Data Mask 10 E1
DDR_DM1 DDRSS Data Mask 10 C5
DDR_DM2 DDRSS Data Mask 10 D14
DDR_DM3 DDRSS Data Mask 10 B17
DDR_DQO DDRSS Data 10 A3
DDR_DQ1 DDRSS Data 10 B2
DDR_DQ2 DDRSS Data 10 Cc2
DDR_DQ3 DDRSS Data 10 D2
DDR_DQ4 DDRSS Data 10 E2
DDR_DQ5 DDRSS Data 10 G1
DDR_DQ6 DDRSS Data 10 F2
DDR_DQ7 DDRSS Data 10 F1
DDR_DQs8 DDRSS Data 10 E3
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SIGNAL NAME [1] DESCRIPTION [2] P'N[;]YPE BALL [4]

DDR_DQ9 DDRSS Data 10 C3
DDR_DQ10 DDRSS Data 10 D3
DDR_DQ11 DDRSS Data 10 B3
DDR_DQ12 DDRSS Data 10 D4
DDR_DQ13 DDRSS Data 10 Cc4
DDR_DQ14 DDRSS Data 10 B4
DDR_DQ15 DDRSS Data 10 B5
DDR_DQ16 DDRSS Data 10 E13
DDR_DQ17 DDRSS Data 10 C14
DDR_DQ18 DDRSS Data 10 B14
DDR_DQ19 DDRSS Data 10 A14
DDR_DQ20 DDRSS Data 10 E14
DDR_DQ21 DDRSS Data 10 B13
DDR_DQ22 DDRSS Data 10 C13
DDR_DQ23 DDRSS Data 10 D13
DDR_DQ24 DDRSS Data 10 D15
DDR_DQ25 DDRSS Data 10 C15
DDR_DQ26 DDRSS Data 10 E16
DDR_DQ27 DDRSS Data 10 E15
DDR_DQ28 DDRSS Data 10 D16
DDR_DQ29 DDRSS Data 10 B16
DDR_DQ30 DDRSS Data 10 Cc16
DDR_DQ31 DDRSS Data 10 A17
DDR_DQSON DDRSS Complimentary Data Strobe 10 C1
DDR_DQSOP DDRSS Data Strobe 10 D1
DDR_DQS1N DDRSS Complimentary Data Strobe 10 A4
DDR_DQS1P DDRSS Data Strobe 10 A5
DDR_DQS2N DDRSS Complimentary Data Strobe 10 A12
DDR_DQS2P DDRSS Data Strobe 10 A13
DDR_DQS3N DDRSS Complimentary Data Strobe 10 A16
DDR_DQS3P DDRSS Data Strobe 10 A15
DDR_ECC_DO DDRSS ECC Data 10 B19
DDR_ECC_D1 DDRSS ECC Data 10 B18
DDR_ECC_D2 DDRSS ECC Data 10 Cc18
DDR_ECC_D3 DDRSS ECC Data 10 D18
DDR_ECC_D4 DDRSS ECC Data 10 E18
DDR_ECC_D5 DDRSS ECC Data 10 E17
DDR_ECC_D6 DDRSS ECC Data 10 D17
DDR_ECC_DM DDRSS ECC Data Mask 10 C17
DDR_ECC_DQSN DDRSS ECC Complimentary Data Strobe 10 A18
DDR_ECC_DQSP DDRSS ECC Data Strobe 10 A19
DDR_FS_RESETn" Reserved 10 F16
DDR_RESETN DDRSS Reset 10 A11
DDR_VREFO DDRSS I/O Voltage Reference'” A F12
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# 5-8. DDRSSO0 Signal Descriptions (#zX)

SIGNAL NAME [1] DESCRIPTION [2] P'N[;]YPE BALL [4]
DDR_VREF_ZQ DDRSS /0 Voltage Reference for ZQ calibration(") A F15
DDR_VTP DDRSS Calibration Resistor” A F13

(1) This pin is intended for observation purpose only. No external voltage should be applied to this pin.
(2) Anexternal 240Q +£1% resistor must be connected between this pin and VSS. No external voltage should be applied to this pin.
(3) Do not connect any signal, test point, or board trace to this signal.

5.3.4.2 DDRSS Mapping
7% 5-9 presents DDRSS interface signal mapping per device memory type.
pa
DDR3L and LPDDR4 memory types are not supported on this SoC.

£ 5-9. DDRSS Signal Mapping

SIGNAL NAME [1] MEMORY TYPE A BALL[4]
DDR3L® DDR4() @) LPDDR4(") TYPE[3]
DDR_ACO A0 A0 CAO0_A 10 A10
DDR_AC1 A1 A1 CA1_A 10 D9
DDR_AC2 A2 A2 CA2_A 10 C9
DDR_AC3 A3 A3 CA3_A 10 E9
DDR_AC4 Ad Ad CA4_A 10 A9
DDR_AC5 A5 A5 CA5_A 10 E8
DDR_AC6 A6 A6 CAO0_B 10 F8
DDR_AC7 A7 A7 CA1_B 10 c7
DDR_AC8 A8 A8 CA2_B 10 Cc8
DDR_AC9 A9 A9 CA3_B 10 D7
DDR_AC10 A10 A10 CA4_ B 10 E7
DDR_AC11 A1 A1 CA5_B 10 A6
DDR_AC12 A12 A12 CS0_B 10 F7
DDR_AC13 A13 A13 CKEO_B 10 D6
DDR_AC14 A14 A14/WE_n CS1_B 10 Cé
DDR_AC15 A15 A15/CAS_n CKE1_B 10 Fé
DDR_AC16 WE_n A16/RAS_n 10 E6
DDR_AC17 CAS_n A17 10 E5
DDR_AC18 RAS_n ACT_n 10 D8
DDR_AC19 BAO BAO 10 D10
DDR_AC20 BA1 BA1 10 E10
DDR_AC21 BA2 BGO 10 Cc10
DDR_AC22 BG1 10 F11
DDR_AC23 PAR 10 B10
DDR_AC24 CS0_n CS0_n CS0_A 10 D11
DDR_AC25 ODTO ODTO 10 B11
DDR_AC26 CKEO CKEO CKEO_A 10 c1
DDR_AC27 CS1_n CS1_n CS1_A 10 E11
DDR_AC28 ODT1 ODT1 10 E12
DDR_AC29 CKE1 CKE1 CKE1_A 10 D12
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2 5-9. DDRSS Signal Mapping (#X)

MEMORY TYPE

SIGNAL NAME [1] == —T0E BB TY':,'E[S] BALL[4]
DDR_ALERTN ALERT n 10 D5
DDR_CKOP CKO CKO_t CK_t A 10 A8
DDR_CKON CKO_n CKO_c CK c A 10 B8
DDR_CK1P CK1 CK1_t CK_t B 10 A7
DDR_CK1N CK1_n CK1 ¢ CK c B 10 B7
DDR_DQO DQO DQO DQO 10 A3
DDR_DQf1 DQ1 DQ1 DQ1 10 B2
DDR_DQ2 DQ2 DQ2 DQ2 10 c2
DDR_DQ3 DQ3 DQ3 DQ3 10 D2
DDR_DQ4 DQ4 DQ4 DQ4 10 E2
DDR_DQ5 DQ5 DQ5 DQ5 10 G1
DDR_DQ6 DQ6 DQ6 DQ6 10 F2
DDR_DQ7 DQ7 DQ7 DQ7 10 F1
DDR_DMO DMO DMO_n DMIO 10 E1
DDR_DQ8 DQ8 DQ8 DQ8 10 E3
DDR_DQ9 DQ9 DQ9 DQY 10 c3
DDR_DQ10 DQ10 DQ10 DQ10 10 D3
DDR_DQ11 DQ11 DQ11 DQ11 10 B3
DDR_DQ12 DQ12 DQ12 DQ12 10 D4
DDR_DQ13 DQ13 DQ13 DQ13 10 ca
DDR_DQ14 DQ14 DQ14 DQ14 10 B4
DDR_DQ15 DQ15 DQ15 DQ15 10 B5
DDR_DM1 DM1 DM1_n DMIA 10 c5
DDR_DQ16 DQ16 DQ16 DQ16 10 E13
DDR_DQ17 DQ17 DQ17 DQ17 10 c14
DDR_DQ18 DQ18 DQ18 DQ18 10 B14
DDR_DQ19 DQ19 DQ19 DQ19 10 A14
DDR_DQ20 DQ20 DQ20 DQ20 10 E14
DDR_DQ21 DQ21 DQ21 DQ21 10 B13
DDR_DQ22 DQ22 DQ22 DQ22 10 c13
DDR_DQ23 DQ23 DQ23 DQ23 10 D13
DDR_DM2 DM2 DM2_n DMI2 10 D14
DDR_DQ24 DQ24 DQ24 DQ24 10 D15
DDR_DQ25 DQ25 DQ25 DQ25 10 c15
DDR_DQ26 DQ26 DQ26 DQ26 10 E16
DDR_DQ27 DQ27 DQ27 DQ27 10 E15
DDR_DQ28 DQ28 DQ28 DQ28 10 D16
DDR_DQ29 DQ29 DQ29 DQ29 10 B16
DDR_DQ30 DQ30 DQ30 DQ30 10 c16
DDR_DQ31 DQ31 DQ31 DQ31 10 A17
DDR_DM3 DM3 DM3_n DMI3 10 B17
DDR_ECC_DO DQ32 DQ32 DQ32 10 B19
DDR_ECC_D1 DQ33 DQ33 DQ33 10 B18
DDR_ECC_D2 DQ34 DQ34 DQ34 10 c18
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2 5-9. DDRSS Signal Mapping (#X)

SIGNAL NAME |1 MEMORY TYPE PIN BALL[4
& DDR3L ) DDR4(") ) LPDDR4(" TYPE[3] 14]
DDR_ECC_D3 DQ35 DQ35 DQ35 10 D18
DDR_ECC_D4 DQ36 DQ36 DQ36 10 E18
DDR_ECC_D5 DQ37 DQ37 DQ37 10 E17
DDR_ECC_D6 DQ38 DQ38 DQ38 10 D17
DDR_ECC_DM DM4 DM4_n DM4 10 C17
DDR_DQSOP DQSO0 DQSO0_t DQSO0 10 D1
DDR_DQSON DQSO0_n DQS0_c DQSO0_n 10 C1
DDR_DQS1P DQS1 DQS1_t DQS1 10 A5
DDR_DQS1N DQS1_n DQS1_c DQS1_n 10 A4
DDR_DQS2P DQS2 DQS2_t DQS2 10 A13
DDR_DQS2N DQS2_n DQS2_c DQS2_n 10 A12
DDR_DQS3P DQS3 DQS3_t DQS3 10 A15
DDR_DQS3N DQS3_n DQS3 ¢ DQS3_n 10 A16
DDR_ECC_DQSP DQS4 DQS4_t DQS4 10 A19
DDR_ECC_DQSN DQS4_n DQS4_c DQS4_n 10 A18
DDR_RESETn RESET_n RESET_n RESET_n 10 A11
DDR_VREFO0 VREFO VREFO VREFO A F12
DDR_VREF_ZQ VREF_ZQ VREF_ZQ VREF_ZQ A F15
DDR_VTP VTP VTP VTP A F13
(1)  This device cannot support two independent channels.
(2) Only single rank is supported for DDR3L and DDRA4.
5.3.5 DMTIMER
5.3.5.1 MAIN Domain
# 5-10. DMTIMER Signal Descriptions
SIGNAL NAME [1] DESCRIPTION [2] PIN[-:I;]YPE BALL [4]
TIMER 100 Timer Inputs and Outputs (not tied to single timer 10 B22
— instance)
TIMER 101 Timer Inputs and Outputs (not tied to single timer 10 c23
— instance)
TIMER 102 Timer Inputs and Outputs (not tied to single timer 10 P23
— instance)
TIMER 103 Timer Inputs and Outputs (not tied to single timer 10 R23
— instance)
TIMER_|04 _Tlmer Inputs and Outputs (not tied to single timer 10 AG11
instance)
TIMER_IO5 _Tlmer Inputs and Outputs (not tied to single timer 10 AD11
instance)
TIMER 106 _Timer Inputs and Outputs (not tied to single timer 10 To4
instance)
TIMER 107 Timer Inputs and Outputs (not tied to single timer 10 T23
— instance)
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5.3.5.2 MCU Domain
& 5-11. DMTIMER Signal Descriptions
SIGNAL NAME [1] DESCRIPTION [2] PIN{;}YPE BALL [4]
MCU_TIMER_IO0 i'lr']ig:ae;ér;;;uts and Outputs (not tied to single timer 10 N3
MCU_TIMER_IO1 i'l:;r:aerr]lr;;))uts and Outputs (not tied to single timer 10 AB2
5.3.6 DSS
5.3.6.1 MAIN Domain
£ 5-12. DSSO Signal Descriptions
SIGNAL NAME [1] DESCRIPTION [2] PIN[;]YPE BALL [4]
VOUT1_DE Video Output Data Enable (0] T23
VOUT1_EXTPCLKIN Video Output External Pixel Clock Input | R25
VOUT1_HSYNC Video Output Horizontal Sync (0] T24
VOUT1_PCLK Video Output Pixel Clock Output ) R24
VOUT1_VSYNC Video Output Vertical Sync (0] T25
VOUT1_DATAO Video Output Data 0 0] mM27
VOUT1_DATA1 Video Output Data 1 (0] M23
VOUT1_DATA2 Video Output Data 2 (0] M28
VOUT1_DATA3 Video Output Data 3 (0] M24
VOUT1_DATA4 Video Output Data 4 0] N24
VOUT1_DATA5 Video Output Data 5 ) N27
VOUT1_DATA6 Video Output Data 6 0] N28
VOUT1_DATA7 Video Output Data 7 0] M25
VOUT1_DATAS8 Video Output Data 8 (0] N23
VOUT1_DATA9 Video Output Data 9 (0] M26
VOUT1_DATA10 Video Output Data 10 0] P28
VOUT1_DATA11 Video Output Data 11 ) P27
VOUT1_DATA12 Video Output Data 12 0] N26
VOUT1_DATA13 Video Output Data 13 ) N25
VOUT1_DATA14 Video Output Data 14 ) P24
VOUT1_DATA15 Video Output Data 15 (0] R27
VOUT1_DATA16 Video Output Data 16 (0] R28
VOUT1_DATA17 Video Output Data 17 (0] P25
VOUT1_DATA18 Video Output Data 18 0] P26
VOUT1_DATA19 Video Output Data 19 0] u28
VOUT1_DATA20 Video Output Data 20 0] T28
VOUT1_DATA21 Video Output Data 21 ) P23
VOUT1_DATA22 Video Output Data 22 ) R26
VOUT1_DATA23 Video Output Data 23 (0] R23
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5.3.7 ECAP
5.3.7.1 MAIN Domain

# 5-13. ECAPO Signal Descriptions

SIGNAL NAME [1] DESCRIPTION [2] PIN[-:I;]YPE BALL [4]
Enhanced Capture (ECAP) Input or Auxiliary PWM
ECAPO_IN_APWM_OUT (APWM) Ouput 10 D21
5.3.8 EHRPWM
5.3.8.1 MAIN Domain
# 5-14. EHRPWM Signal Descriptions
SIGNAL NAME [1] DESCRIPTION [2] PIN[;]YPE BALL [4]
EHRPWM_SOCA EHRPWM Start of Conversion A ) AC19
EHRPWM_SOCB EHRPWM Start of Conversion B ) AF16
EHRPWM_TZn_INO EHRPWM Trip Zone Input 0 (active low) | AH17
EHRPWM_TZn_IN1 EHRPWM Trip Zone Input 1 (active low) | AC19
EHRPWM_TZn_IN2 EHRPWM Trip Zone Input 2 (active low) | AF16
EHRPWM_TZn_IN3 EHRPWM Trip Zone Input 3 (active low) | AG14
EHRPWM_TZn_IN4 EHRPWM Trip Zone Input 4 (active low) | AE15
EHRPWM_TZn_IN5 EHRPWM Trip Zone Input 5 (active low) | AC15
# 5-15. EHRPWMO Signal Descriptions
SIGNAL NAME [1] DESCRIPTION [2] PIN[.;]YPE BALL [4]
EHRPWMO_A EHRPWM Output A 10 AG18
EHRPWMO_B EHRPWM Output B 10 AG17
EHRPWMO_SYNCI Sync Input to EHRPWM module from an external pin | AF18
EHRPWMO_SYNCO Sync Output to EHRPWM module to an external pin (0] AE18
# 5-16. EHRPWM1 Signal Descriptions
SIGNAL NAME [1] DESCRIPTION [2] PIN[.;]YPE BALL [4]
EHRPWM1_A EHRPWM Output A 10 AF17
EHRPWM1_B EHRPWM Output B 10 AE17
& 5-17. EHRPWM2 Signal Descriptions
SIGNAL NAME [1] DESCRIPTION [2] PIN[;YPE BALL [4]
EHRPWM2_A EHRPWM Output A 10 AH16
EHRPWM2_B EHRPWM Output B 10 AG16
& 5-18. EHRPWMS3 Signal Descriptions
SIGNAL NAME [1] DESCRIPTION [2] PIN[;]YPE BALL [4]
EHRPWM3_A EHRPWM Output A 10 AH15
EHRPWM3_B EHRPWM Output B 10 AC16
EHRPWM3_SYNCI Sync Input to EHRPWM module from an external pin | AD17
EHRPWM3_SYNCO Sync Output to EHRPWM module to an external pin (0] AH14
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# 5-19. EHRPWMA4 Signal Descriptions

SIGNAL NAME [1] DESCRIPTION [2] PIN[-:I;]YPE BALL [4]
EHRPWM4_A EHRPWM Output A 10 AG15
EHRPWM4_B EHRPWM Output B 10 AC17

£ 5-20. EHRPWMS5 Signal Descriptions

SIGNAL NAME [1] DESCRIPTION [2] PIN[?;]YPE BALL [4]
EHRPWM5_A EHRPWM Output A 10 AD15
EHRPWM5_B EHRPWM Output B 10 AF14
5.3.9 EQEP
5.3.9.1 MAIN Domain

£ 5-21. EQEPO Signal Descriptions

SIGNAL NAME [1] DESCRIPTION [2] PIN[;-]YPE BALL [4]
EQEPO_A EQEP Quadrature Input A | AB26
EQEPO_B EQEP Quadrature Input B | AA25
EQEPO_I EQEP Index 10 AA28
EQEPO_S EQEP Strobe 10 u23

£+ 5-22. EQEP1 Signal Descriptions

SIGNAL NAME [1] DESCRIPTION [2] PIN[-;]YPE BALL [4]
EQEP1_A EQEP Quadrature Input A | AH22
EQEP1_B EQEP Quadrature Input B | AE21
EQEP1_I EQEP Index 10 AC20
EQEP1_S EQEP Strobe 10 AC22

£+ 5-23. EQEP2 Signal Descriptions

SIGNAL NAME [1] DESCRIPTION [2] PIN[-:I;]YPE BALL [4]
EQEP2_A EQEP Quadrature Input A | D25
EQEP2_B EQEP Quadrature Input B | B26
EQEP2_| EQEP Index 10 A24
EQEP2_S EQEP Strobe 10 E24

5.3.10 GPIO
5.3.10.1 MAIN Domain
# 5-24. GP100 Signal Descriptions

SIGNAL NAME [1] DESCRIPTION [2] P'N[;]YPE BALL [4]
GPIO0_0 General Purpose Input/Output 10 M27
GPIOO0_1 General Purpose Input/Output 10 M23
GPIO0_2 General Purpose Input/Output 10 M28
GPIO0_3 General Purpose Input/Output 10 M24
GPIOO0_4 General Purpose Input/Output 10 N24
GPIOO0_5 General Purpose Input/Output 10 N27
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# 5-24. GP10O0 Signal Descriptions (#tX)

SIGNAL NAME [1] DESCRIPTION [2] P'N[;]YPE BALL [4]
GPIO0_6 General Purpose Input/Output 10 N28
GPIOO0_7 General Purpose Input/Output 10 M25
GPIO0_8 General Purpose Input/Output 10 N23
GPIO0_9 General Purpose Input/Output 10 M26
GPIO0_10 General Purpose Input/Output 10 P28
GPIO0_11 General Purpose Input/Output 10 P27
GPIO0_12 General Purpose Input/Output 10 N26
GPIO0_13 General Purpose Input/Output 10 N25
GPIO0_14 General Purpose Input/Output 10 P24
GPIO0_15 General Purpose Input/Output 10 R27
GPIO0_16 General Purpose Input/Output 10 R28
GPIO0_17 General Purpose Input/Output 10 P25
GPIO0_18 General Purpose Input/Output 10 P26
GPIO0_19 General Purpose Input/Output 10 u28
GPIO0_20 General Purpose Input/Output 10 T28
GPIOO0_21 General Purpose Input/Output 10 P23
GPIO0_22 General Purpose Input/Output 10 R26
GPIO0_23 General Purpose Input/Output 10 R23
GPIO0_24 General Purpose Input/Output 10 T25
GPIO0_25 General Purpose Input/Output 10 T24
GPIO0_26 General Purpose Input/Output 10 R24
GPIO0_27 General Purpose Input/Output 10 T23
GPIO0_28 General Purpose Input/Output 10 R25
GPIO0_29 General Purpose Input/Output 10 T27
GPIO0_30 General Purpose Input/Output 10 AF18
GPIO0_31 General Purpose Input/Output 10 AE18
GPIO0_32 General Purpose Input/Output 10 AH17
GPIO0_33 General Purpose Input/Output 10 AG18
GPIO0_34 General Purpose Input/Output 10 AG17
GPIO0_35 General Purpose Input/Output 10 AF17
GPIO0_36 General Purpose Input/Output 10 AE17
GPIO0_37 General Purpose Input/Output 10 AC19
GPIO0_38 General Purpose Input/Output 10 AH16
GPIO0_39 General Purpose Input/Output 10 AG16
GPIO0_40 General Purpose Input/Output 10 AF16
GPI00_41 General Purpose Input/Output 10 AE16
GPIO0_42 General Purpose Input/Output 10 AD16
GPIO0_43 General Purpose Input/Output 10 AH15
GPIO0_44 General Purpose Input/Output 10 AC16
GPIO0_45 General Purpose Input/Output 10 AD17
GPIO0_46 General Purpose Input/Output 10 AH14
GPIO0_47 General Purpose Input/Output 10 AG14
GPIO0_48 General Purpose Input/Output 10 AG15
GPIO0_49 General Purpose Input/Output 10 AC17
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# 5-24. GP10O0 Signal Descriptions (#tX)
SIGNAL NAME [1] DESCRIPTION [2] P'N[;]YPE BALL [4]

GPIO0_50 General Purpose Input/Output 10 AE15
GPIO0_51 General Purpose Input/Output 10 AD15
GPIO0_52 General Purpose Input/Output 10 AF14
GPIO0_53 General Purpose Input/Output 10 AC15
GPIO0_54 General Purpose Input/Output 10 AD14
GPIO0_55 General Purpose Input/Output 10 AE14
GPIO0_56 General Purpose Input/Output 10 AE22
GPIO0_57 General Purpose Input/Output 10 AG24
GPIO0_58 General Purpose Input/Output 10 AF23
GPIO0_59 General Purpose Input/Output 10 AD21
GPIO0_60 General Purpose Input/Output 10 AG23
GPIO0_61 General Purpose Input/Output 10 AF27
GPIO0_62 General Purpose Input/Output 10 AF22
GPIO0_63 General Purpose Input/Output 10 AG27
GPIO0_64 General Purpose Input/Output 10 AF28
GPIO0_65 General Purpose Input/Output 10 AF26
GPIO0_66 General Purpose Input/Output 10 AH25
GPIO0_67 General Purpose Input/Output 10 AF21
GPIO0_68 General Purpose Input/Output 10 AH20
GPIO0_69 General Purpose Input/Output 10 AH21
GPIO0_70 General Purpose Input/Output 10 AG20
GPIO0_71 General Purpose Input/Output 10 AD19
GPIO0_72 General Purpose Input/Output 10 AD20
GPIO0_73 General Purpose Input/Output 10 AH26
GPIO0_74 General Purpose Input/Output 10 AG25
GPIO0_75 General Purpose Input/Output 10 AG26
GPIO0_76 General Purpose Input/Output 10 AH24
GPIOO0_77 General Purpose Input/Output 10 AH23
GPIO0_78 General Purpose Input/Output 10 AG21
GPIO0_79 General Purpose Input/Output 10 AH22
GPIO0_80 General Purpose Input/Output 10 AE21
GPIOO0_81 General Purpose Input/Output 10 AC22
GPIO0_82 General Purpose Input/Output 10 AG22
GPIO0_83 General Purpose Input/Output 10 AD23
GPIO0_84 General Purpose Input/Output 10 AE24
GPIO0_85 General Purpose Input/Output 10 AF25
GPIO0_86 General Purpose Input/Output 10 AF24
GPIO0_87 General Purpose Input/Output 10 AC20
GPIO0_88 General Purpose Input/Output 10 AE20
GPIOO0_89 General Purpose Input/Output 10 AF19
GPIO0_90 General Purpose Input/Output 10 AH19
GPIO0_91 General Purpose Input/Output 10 AG19
GPIO0_92 General Purpose Input/Output 10 AE19
GPIO0_93 General Purpose Input/Output 10 AE23
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# 5-24. GP10O0 Signal Descriptions (#tX)

SIGNAL NAME [1] DESCRIPTION [2] P'N[;]YPE BALL [4]
GPIO0_94 General Purpose Input/Output 10 AD22
GPIO0_95 General Purpose Input/Output 10 AC21
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# 5-25. GP101 Signal Descriptions

SIGNAL NAME [1] DESCRIPTION [2] P'N[;]YPE ACD [4]
GPIO1_0 General Purpose Input/Output 10 AD18
GPIO1_1 General Purpose Input/Output 10 AH18
GPIO1_2 General Purpose Input/Output 10 D25
GPIO1_3 General Purpose Input/Output 10 B26
GPIO1_4 General Purpose Input/Output 10 A24
GPIO1_5 General Purpose Input/Output 10 E24
GPIO1_6 General Purpose Input/Output 10 A25
GPIO1_7 General Purpose Input/Output 10 C26
GPIO1_8 General Purpose Input/Output 10 E25
GPIO1_9 General Purpose Input/Output 10 A26
GPIO1_10 General Purpose Input/Output (0] B25
GPIO1_11 General Purpose Input/Output 10 B27
GPIO1_12 General Purpose Input/Output | C25
GPIO1_13 General Purpose Input/Output 10" A23
GPIO1_14 General Purpose Input/Output 10" B23
GPIO1_15 General Purpose Input/Output 10 AG13
GPIO1_16 General Purpose Input/Output 10 AF13
GPIO1_17 General Purpose Input/Output 10 AH13
GPIO1_18 General Purpose Input/Output 10 AE13
GPIO1_19 General Purpose Input/Output 10 AD13
GPIO1_20 General Purpose Input/Output 10 AD12
GPIO1_21 General Purpose Input/Output 10 AG12
GPIO1_22 General Purpose Input/Output 10 AH12
GPIO1_23 General Purpose Input/Output 10 AE12
GPIO1_24 General Purpose Input/Output 10 AF12
GPIO1_25 General Purpose Input/Output 10 AF11
GPIO1_26 General Purpose Input/Output 10 AE11
GPIO1_27 General Purpose Input/Output 10 AG11
GPIO1_28 General Purpose Input/Output 10 AD1M1
GPIO1_29 General Purpose Input/Output 10 V24
GPIO1_30 General Purpose Input/Output 10 W25
GPIO1_31 General Purpose Input/Output 10 W24
GPIO1_32 General Purpose Input/Output 10 AA27
GPIO1_33 General Purpose Input/Output 10 Y24
GPIO1_34 General Purpose Input/Output 10 V28
GPIO1_35 General Purpose Input/Output 10 Y25
GPIO1_36 General Purpose Input/Output 10 u27
GPIO1_37 General Purpose Input/Output 10 V27
GPIO1_38 General Purpose Input/Output 10 V26
GPIO1_39 General Purpose Input/Output 10 u25
GPIO1_40 General Purpose Input/Output 10 AB25
GPIO1_41 General Purpose Input/Output 10 AD27
GPI01_42 General Purpose Input/Output 10 AC26
GPIO1_43 General Purpose Input/Output 10 AD26
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# 5-25. GP101 Signal Descriptions (#tX)

SIGNAL NAME [1] DESCRIPTION [2] P'N[;]YPE ACD [4]

GPIO1_44 General Purpose Input/Output 10 AA24
GPIO1_45 General Purpose Input/Output 10 AD28
GPIO1_46 General Purpose Input/Output 10 u26
GPIO1_47 General Purpose Input/Output 10 V25

GPIO1_48 General Purpose Input/Output 10 u24
GPIO1_49 General Purpose Input/Output 10 AB28
GPIO1_50 General Purpose Input/Output 10 AC28
GPIO1_51 General Purpose Input/Output 10 AC27
GPIO1_52 General Purpose Input/Output 10 AB26
GPIO1_53 General Purpose Input/Output 10 AA25
GPIO1_54 General Purpose Input/Output 10 u23
GPIO1_55 General Purpose Input/Output 10 AB27
GPIO1_56 General Purpose Input/Output 10 w28
GPIO1_57 General Purpose Input/Output 10 w27
GPIO1_58 General Purpose Input/Output 10 Y28

GPIO1_59 General Purpose Input/Output 10 AA28
GPIO1_60 General Purpose Input/Output 10 AB24
GPIO1_61 General Purpose Input/Output 10 AC25
GPIO1_62 General Purpose Input/Output 10 AD25
GPIO1_63 General Purpose Input/Output 10 AD24
GPIO1_64 General Purpose Input/Output 10 AE27
GPIO1_65 General Purpose Input/Output 10 AC24
GPIO1_66 General Purpose Input/Output 10 Y27

GPIO1_67 General Purpose Input/Output 10 Y26

GPIO1_68 General Purpose Input/Output 10 W26
GPIO1_69 General Purpose Input/Output 10 AE26
GPIO1_70 General Purpose Input/Output 10 AE28
GPIO1_71 General Purpose Input/Output 10 AD9
GPIO1_72 General Purpose Input/Output 10 AC8
GPIO1_73 General Purpose Input/Output 10 D27
GPIO1_74 General Purpose Input/Output 10 D26
GPIO1_75 General Purpose Input/Output 10 E27

GPIO1_76 General Purpose Input/Output 10 D28
GPIO1_77 General Purpose Input/Output (0] cz7
GPIO1_78 General Purpose Input/Output 10 C28
GPIO1_79 General Purpose Input/Output 10" B24

GPIO1_80 General Purpose Input/Output 10" C24
GPIO1_86 General Purpose Input/Output 10 D21

GPIO1_87 General Purpose Input/Output 10 A22

GPIO1_88 General Purpose Input/Output 10 B22

GPIO1_89 General Purpose Input/Output 10 Cc23

(1)  When OSC1 is being used with an external crystal, this pin must only be used as an input. The output functionality must be disabled.
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5.3.10.2 WKUP Domain

%+ 5-26. GP100 Signal Descriptions

SIGNAL NAME [1] DESCRIPTION [2] PIN[;]YPE BALL [4]
WKUP_GPIOO0_0 General Purpose Input/Output 10 AF4
WKUP_GPIOO0_1 General Purpose Input/Output 10 AF3
WKUP_GPIO0_2 General Purpose Input/Output 10 AE3
WKUP_GPIOO0_3 General Purpose Input/Output 10 AD1
WKUP_GPIO0_4 General Purpose Input/Output 10 AC3
WKUP_GPIO0_5 General Purpose Input/Output 10 AD3
WKUP_GPIO0_6 General Purpose Input/Output 10 AC2
WKUP_GPIO0_7 General Purpose Input/Output 10 ACA1
WKUP_GPIO0_8 General Purpose Input/Output 10 AC5
WKUP_GPIO0_9 General Purpose Input/Output 10 AB4
WKUP_GPIO0_10 General Purpose Input/Output 10 AB3
WKUP_GPIOO0_11 General Purpose Input/Output 10 AB2
WKUP_GPIO0_12 General Purpose Input/Output 10 V1
WKUP_GPIO0_13 General Purpose Input/Output 10 U1
WKUP_GPIO0_14 General Purpose Input/Output 10 u2
WKUP_GPIO0_15 General Purpose Input/Output 10 U4
WKUP_GPIO0_16 General Purpose Input/Output 10 us
WKUP_GPIO0_17 General Purpose Input/Output 10 T2
WKUP_GPIO0_18 General Purpose Input/Output 10 T3
WKUP_GPIOO0_19 General Purpose Input/Output 10 T4
WKUP_GPIO0_20 General Purpose Input/Output 10 T5
WKUP_GPIO0_21 General Purpose Input/Output 10 R2
WKUP_GPIO0_22 General Purpose Input/Output 10 R3
WKUP_GPIO0_23 General Purpose Input/Output 10 R4
WKUP_GPIO0_24 General Purpose Input/Output 10 R5
WKUP_GPIO0_25 General Purpose Input/Output 10 T
WKUP_GPIO0_26 General Purpose Input/Output 10 R1
WKUP_GPIOO0_27 General Purpose Input/Output 10 P2
WKUP_GPIO0_28 General Purpose Input/Output 10 P3
WKUP_GPIO0_29 General Purpose Input/Output 10 P4
WKUP_GPIOO0_30 General Purpose Input/Output 10 P5
WKUP_GPIO0_31 General Purpose Input/Output 10 P1
WKUP_GPIO0_32 General Purpose Input/Output 10 N2
WKUP_GPIO0_33 General Purpose Input/Output 10 N3
WKUP_GPIO0_34 General Purpose Input/Output 10 N4
WKUP_GPIOO0_35 General Purpose Input/Output 10 N5
WKUP_GPIO0_36 General Purpose Input/Output 10 M2
WKUP_GPIO0_37 General Purpose Input/Output 10 M3
WKUP_GPIO0_38 General Purpose Input/Output 10 M4
WKUP_GPIO0_39 General Purpose Input/Output 10 M5
WKUP_GPIO0_40 General Purpose Input/Output 10 N1
WKUP_GPIO0_41 General Purpose Input/Output 10 M1
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# 5-26. GP100 Signal Descriptions (#tX)

SIGNAL NAME [1] DESCRIPTION [2] P'N[;]YPE BALL [4]
WKUP_GPIO0_42 General Purpose Input/Output 10 L2
WKUP_GPIO0_43 General Purpose Input/Output 10 L5
WKUP_GPIO0_44 General Purpose Input/Output 10 M6
WKUP_GPIO0_45 General Purpose Input/Output 10 L6
WKUP_GPIO0_46 General Purpose Input/Output 10 L4
WKUP_GPIO0_47 General Purpose Input/Output 10 L1
WKUP_GPIO0_48 General Purpose Input/Output 10 Y1
WKUP_GPIOO0_49 General Purpose Input/Output 10 Y3
WKUP_GPIO0_50 General Purpose Input/Output 10 Y2
WKUP_GPIO0_51 General Purpose Input/Output 10 Y4
WKUP_GPIO0_52 General Purpose Input/Output 10 AB1
WKUP_GPIO0_53 General Purpose Input/Output 10 AB5
WKUP_GPIO0_54 General Purpose Input/Output 10 W1
WKUP_GPIO0_55 General Purpose Input/Output 10 w2
5.3.11 GPMC
5.3.11.1 MAIN Domain

& 5-27. GPMCO Signal Descriptions

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

GPMCO_ADVn_ALE GPMC Address Valid (active low) or Address Latch 0 P25
Enable

GPMCO_CLK GPMC Clock Output 0] R28

GPMCO_DIR GPMC Data Bus Signal Direction Control (0] T24

GPMCO OEn REn GPMC Output Enable (active low) or Read Enable 0 P26

- - (active low)

GPMCO_WEn GPMC Write Enable (active low) ) u28

GPMCO_WPn GPMC Flash Write Protect (active low) (0] T25

GPMCO_AO GPMC Addr_ess 0 Output. iny used to eff(_ectively 0z AE14
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 AD14
GPMC address 2 Output in A/D non-multiplexed mode

GPMCO0_A2 and Address 18 in A/D multiplexed mode 0z ACTS
GPMC address 3 Output in A/D non-multiplexed mode

GPMCO_A3 and Address 19 in A/D multiplexed mode 0z AF14
GPMC address 4 Output in A/D non-multiplexed mode

GPMCO_A4 and Address 20 in A/D multiplexed mode 0z AD15
GPMC address 5 Output in A/D non-multiplexed mode

GPMCO_A5 and Address 21 in A/D multiplexed mode 0z AE15
GPMC address 6 Output in A/D non-multiplexed mode

GPMCO0_A6 and Address 22 in A/D multiplexed mode 0z AC17
GPMC address 7 Output in A/D non-multiplexed mode

GPMCO_A7 and Address 23 in A/D multiplexed mode 0z AGT5
GPMC address 8 Output in A/D non-multiplexed mode

GPMCO0_A8 and Address 24 in A/D multiplexed mode 0z AG14
GPMC address 9 Output in A/D non-multiplexed mode

GPMCO0_A9 and Address 25 in A/D multiplexed mode 0z AH14

Copyright © 2023 Texas Instruments Incorporated BN BT T2 71— N2 (D E kO Ad) 225 77

Product Folder Links: AM6548 AM6528 AM6546 AM6526
English Data Sheet: SPRSP52


https://www.ti.com/ja-jp
https://www.ti.com/product/ja-jp/am6548?qgpn=am6548
https://www.ti.com/product/ja-jp/am6528?qgpn=am6528
https://www.ti.com/product/ja-jp/am6546?qgpn=am6546
https://www.ti.com/product/ja-jp/am6526?qgpn=am6526
https://www.ti.com/ja-jp/lit/pdf/JAJSJ32
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSJ32C&partnum=AM6548
https://www.ti.com/product/ja-jp/am6548?qgpn=am6548
https://www.ti.com/product/ja-jp/am6528?qgpn=am6528
https://www.ti.com/product/ja-jp/am6546?qgpn=am6546
https://www.ti.com/product/ja-jp/am6526?qgpn=am6526
https://www.ti.com/lit/pdf/SPRSP52

AM6548, AM6528, AM6546, AM6526
JAJSJ32C — DECEMBER 2019 — REVISED SEPTEMBER 2023

I

Texas
INSTRUMENTS

www.ti.com/ja-jp

#+ 5-27. GPMCO Signal Descriptions (%t X)

SIGNAL NAME [1] DESCRIPTION [2] P'N[;]YPE BALL [4]
GPMC address 10 Output in A/D non-multiplexed mode
GPMCO_A10 and Address 26 in A/D multiplexed mode 0z AD1T7
GPMCO_A11 GPMC addrgss 11 Outp_ut in A/D non-multiplexed mode 0z AC16
and unused in A/D multiplexed mode
GPMCO A12 GPMC addre_ss 12 Output in A/D non-multiplexed mode oz AH15
- and unused in A/D multiplexed mode
GPMCO A13 GPMC addrgss 13 Output in A/D non-multiplexed mode oz AD16
- and unused in A/D multiplexed mode
GPMCO A14 GPMC addrgss 14 Output in A/D non-multiplexed mode 0z AE16
- and unused in A/D multiplexed mode
GPMCO A15 GPMC addrgss 15 Output in A/D non-multiplexed mode 0z AF16
- and unused in A/D multiplexed mode
GPMCO A16 GPMC addrgss 16 Output in A/D non-multiplexed mode 0z AG16
— and unused in A/D multiplexed mode
GPMCO_A17 GPMC addre_ss 17 Output in A/D non-multiplexed mode 0z AH16
and unused in A/D multiplexed mode
GPMCO_A18 GPMC addrgss 18 Output in A/D non-multiplexed mode 07 AC19
and unused in A/D multiplexed mode
GPMCO_A19 GPMC addrgss 19 Output in A/D non-multiplexed mode 0z AE17
and unused in A/D multiplexed mode
GPMCO A20 GPMC addre_ss 20 Output in A/D non-multiplexed mode oz AF17
- and unused in A/D multiplexed mode
GPMCO A21 GPMC addrgss 21 Output in A/D non-multiplexed mode oz AG17
- and unused in A/D multiplexed mode
GPMCO A22 GPMC addrgss 22 Output in A/D non-multiplexed mode 0z AG18
- and unused in A/D multiplexed mode
GPMCO A23 GPMC addrgss 23 Output in A/D non-multiplexed mode 0z AH17
- and unused in A/D multiplexed mode
GPMCO A24 GPMC addrgss 24 Output in A/D non-multiplexed mode 0z AE18
— and unused in A/D multiplexed mode
GPMCO_A25 GPMC addre_ss 25 Output in A/D non-multiplexed mode 0z AF18
and unused in A/D multiplexed mode
GPMCO_A26 GPMC addrgss 26 Output in A/D non-multiplexed mode 07 To7
and unused in A/D multiplexed mode
GPMC address 27 in A/D non-multiplexed mode and
GPMCO_A27 Address 27 in A/D multiplexed mode 0z R25
GPMC Data 0 Input/Output in A/D non-multiplexed mode
GPMCO0_ADO and additionally Address 1 Output in A/D multiplexed 10 M27
mode
GPMC Data 1 Input/Output in A/D non-multiplexed mode
GPMCO_AD1 and additionally Address 2 Output in A/D multiplexed 10 M23
mode
GPMC Data 2 Input/Output in A/D non-multiplexed mode
GPMCO0_AD2 and additionally Address 3 Output in A/D multiplexed 10 M28
mode
GPMC Data 3 Input/Output in A/D non-multiplexed mode
GPMCO_AD3 and additionally Address 4 Output in A/D multiplexed 10 M24
mode
GPMC Data 4 Input/Output in A/D non-multiplexed mode
GPMCO0_AD4 and additionally Address 5 Output in A/D multiplexed 10 N24
mode
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#+ 5-27. GPMCO Signal Descriptions (%t X)

SIGNAL NAME [1] DESCRIPTION [2] P'N[;]YPE BALL [4]
GPMC Data 5 Input/Output in A/D non-multiplexed mode
GPMCO0_AD5 and additionally Address 6 Output in A/D multiplexed 10 N27
mode
GPMC Data 6 Input/Output in A/D non-multiplexed mode
GPMCO0_ADG6 and additionally Address 7 Output in A/D multiplexed 10 N28
mode
GPMC Data 7 Input/Output in A/D non-multiplexed mode
GPMCO_AD7 and additionally Address 8 Output in A/D multiplexed 10 M25
mode
GPMC Data 8 Input/Output in A/D non-multiplexed mode
GPMCO0_AD8 and additionally Address 9 Output in A/D multiplexed 10 N23
mode
GPMC Data 9 Input/Output in A/D non-multiplexed mode
GPMCO_AD9 and additionally Address 10 Output in A/D multiplexed 10 M26
mode
GPMC Data 10 Input/Output in A/D non-multiplexed
GPMCO_AD10 mode and additionally Address 11 Output in A/D 10 P28
multiplexed mode
GPMC Data 11 Input/Output in A/D non-multiplexed
GPMCO_AD11 mode and additionally Address 12 Output in A/D 10 P27
multiplexed mode
GPMC Data 12 Input/Output in A/D non-multiplexed
GPMCO0_AD12 mode and additionally Address 13 Output in A/D 10 N26
multiplexed mode
GPMC Data 13 Input/Output in A/D non-multiplexed
GPMCO0_AD13 mode and additionally Address 14 Output in A/D 10 N25
multiplexed mode
GPMC Data 14 Input/Output in A/D non-multiplexed
GPMCO0_AD14 mode and additionally Address 15 Output in A/D 10 P24
multiplexed mode
GPMC Data 15 Input/Output in A/D non-multiplexed
GPMCO0_AD15 mode and additionally Address 16 Output in A/D 10 R27
multiplexed mode
GPMCO BEOn CLE GPMC Lower-Byte Enable (active low) or Command o To8
- - Latch Enable
GPMCO_BE1n GPMC Upper-Byte Enable (active low) O P23
GPMCO0_CSn0 GPMC Chip Select 0 (active low) ) R24
GPMCO0_CSn1 GPMC Chip Select 1 (active low) (0] T23
GPMCO_CSn2 GPMC Chip Select 2 (active low) o R25
GPMCO0_CSn3 GPMC Chip Select 3 (active low) O T27
GPMCO_WAITO GPMC External Indication of Wait | R26
GPMCO_WAIT1 GPMC External Indication of Wait | R23

5.3.12 HyperBus

HyperBus is not available on this device.
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5.3.12.1 MCU Domain
& 5-28. HYPERBUSO Signal Descriptions

SIGNAL NAME [1] DESCRIPTION [2] PIN[?;]YPE BALL [4]
MCU_HYPERBUSO_CK Hyperbus Differential Clock (positive) (0] V1
MCU_HYPERBUSO0_CKn Hyperbus Differential Clock (negative) O U1
MCU_HYPERBUSO_INTn Hyperbus Interrupt (active low) | P2
MCU_HYPERBUSO_RESETn Hyperbus Reset (active low) Output (0] R5
MCU_HYPERBUS0_RESETON Hyperbus Reset Status Indicator (active low) from | R1

Hyperbus Memory
MCU_HYPERBUSO_RWDS Hyperbus Read-Write Data Strobe 10 U2
MCU_HYPERBUSO0_WPn Hyperbus Write Protect (Not in use) (0] N3
MCU_HYPERBUSO0_CSn0 Hyperbus Chip Select 0 ) R4
MCU_HYPERBUSO0_CSn1 Hyperbus Chip Select 1 0] N3
MCU_HYPERBUSO0_DQO Hyperbus Data 0 10 U4
MCU_HYPERBUSO_DQ1 Hyperbus Data 1 10 us
MCU_HYPERBUSO0_DQ2 Hyperbus Data 2 10 T2
MCU_HYPERBUSO0_DQ3 Hyperbus Data 3 10 T3
MCU_HYPERBUSO0_DQ4 Hyperbus Data 4 10 T4
MCU_HYPERBUSO0_DQ5 Hyperbus Data 5 10 T5
MCU_HYPERBUS0_DQ6 Hyperbus Data 6 10 R2
MCU_HYPERBUSO0_DQ7 Hyperbus Data 7 10 R3
5.3.1312C
5.3.13.1 MAIN Domain

# 5-29. 12C0 Signal Descriptions

SIGNAL NAME [1] DESCRIPTION [2] PIN[-:I;]YPE BALL [4]
12C0_SCL 12C Clock 10D D20
12C0_SDA I12C Data 10D Cc21

£ 5-30. 12C1 Signal Descriptions

SIGNAL NAME [1] DESCRIPTION [2] PIN[?;]YPE BALL [4]
12C1_SCL 12C Clock 10D B21
12C1_SDA I12C Data 10D E21

£ 5-31.12C2 Signal Descriptions

SIGNAL NAME [1] DESCRIPTION [2] PIN[;YPE BALL [4]
12C2_SCL 12C Clock 10D T27
12C2_SDA I12C Data 10D R25

# 5-32. 12C3 Signal Descriptions

SIGNAL NAME [1] DESCRIPTION [2] PIN[.;]YPE BALL [4]
12C3_SCL 12C Clock 10D AF13
12C3_SDA I12C Data 10D AG12
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5.3.13.2 MCU Domain

£ 5-33. 12C0 Signal Descriptions

PIN TYPE

SIGNAL NAME [1] DESCRIPTION [2] 3] BALL [4]
MCU_I2C0_SCL 12C Clock 10D AD8
MCU_I2C0_SDA I12C Data 10D AD7
5.3.13.3 WKUP Domain

£ 5-34. 12C0 Signal Descriptions

SIGNAL NAME [1] DESCRIPTION [2] PIN[?;]YPE BALL [4]
WKUP_I2C0_SCL 12C Clock 10D AC7
WKUP_I2C0_SDA I12C Data 10D AD6
5.3.14 MCAN
5.3.14.1 MCU Domain

£ 5-35. MCANO Signal Descriptions

SIGNAL NAME [1] DESCRIPTION [2] PIN[;]YPE BALL [4]
MCU_MCANO_RX MCAN Receive Data | W2
MCU_MCANO_TX MCAN Transmit Data 0 W1

# 5-36. MCAN1 Signal Descriptions

SIGNAL NAME [1] DESCRIPTION [2] PIN[.;]YPE BALL [4]
MCU_MCAN1_RX MCAN Receive Data | AD3
MCU_MCAN1_TX MCAN Transmit Data (0] AC3
5.3.15 MCASP
5.3.15.1 MAIN Domain

£ 5-37. MCASPO Signal Descriptions

SIGNAL NAME [1] DESCRIPTION [2] PIN[?;]YPE BALL [4]
MCASPO_ACLKR MCASP Receive Bit Clock 10 W24
MCASPO_ACLKX MCASP Transmit Bit Clock 10 V24
MCASPO_AFSR MCASP Receive Frame Sync 10 AA27
MCASPO_AFSX MCASP Transmit Frame Sync 10 W25
MCASPO_AHCLKR MCASP Receive Master Clock 10 AA25
MCASPO0_AHCLKX MCASP Transmit Master Clock 10 u23
MCASPO0_AXRO MCASP Serial Data (Input/Output) 10 Y24
MCASPO_AXR1 MCASP Serial Data (Input/Output) 10 V28
MCASPO_AXR2 MCASP Serial Data (Input/Output) 10 Y25
MCASPO_AXR3 MCASP Serial Data (Input/Output) 10 u27
MCASPO_AXR4 MCASP Serial Data (Input/Output) 10 V27
MCASPO_AXR5 MCASP Serial Data (Input/Output) 10 V26
MCASPO0_AXR6 MCASP Serial Data (Input/Output) 10 u25
MCASPO0_AXR7 MCASP Serial Data (Input/Output) 10 AB25
MCASPO_AXR8 MCASP Serial Data (Input/Output) 10 AD27
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# 5-37. MCASPO Signal Descriptions (%t X)

SIGNAL NAME [1] DESCRIPTION [2] PIN[-:I;]YPE BALL [4]
MCASPO0_AXR9 MCASP Serial Data (Input/Output 10 AC26
MCASPO0_AXR10 MCASP Serial Data (Input/Output 10 AD26
MCASPO_AXR11 MCASP Serial Data (Input/Output 10 AA24
MCASPO_AXR12 MCASP Serial Data 10 AD28
MCASPO_AXR13 MCASP Serial Data (Input/Output 10 u26
MCASPO_AXR14 MCASP Serial Data (Input/Output 10 V25
MCASPO_AXR15 MCASP Serial Data (Input/Output 10 u24

£ 5-38. MCASP1 Signal Descriptions

SIGNAL NAME [1] DESCRIPTION [2] PIN[;YPE BALL [4]
MCASP1_ACLKR MCASP Receive Bit Clock 10 AC27
MCASP1_ACLKX MCASP Transmit Bit Clock 10 AB28
MCASP1_AFSR MCASP Receive Frame Sync 10 AB26
MCASP1_AFSX MCASP Transmit Frame Sync 10 AC28
MCASP1_AHCLKR MCASP Receive Master Clock 10 AD28
MCASP1_AHCLKX MCASP Transmit Master Clock 10 u26
MCASP1_AXRO0 MCASP Serial Data (Input/Output 10 AA25
MCASP1_AXR1 MCASP Serial Data (Input/Output 10 u23
MCASP1_AXR2 MCASP Serial Data (Input/Output 10 AB27
MCASP1_AXR3 MCASP Serial Data (Input/Output 10 w28
MCASP1_AXR4 MCASP Serial Data (Input/Output 10 W27
MCASP1_AXR5 MCASP Serial Data 10 Y28
MCASP1_AXR6 MCASP Serial Data (Input/Output 10 AA28
MCASP1_AXR7 MCASP Serial Data (Input/Output 10 AB24
MCASP1_AXRS8 MCASP Serial Data (Input/Output 10 AC25
MCASP1_AXR9 MCASP Serial Data (Input/Output 10 AD25

2 5-39. MCASP2 Signal Descriptions

SIGNAL NAME [1] DESCRIPTION [2] PIN[?;]YPE BALL [4]
MCASP2_ACLKR MCASP Receive Bit Clock 10 AE27
MCASP2_ACLKX MCASP Transmit Bit Clock 10 W26
MCASP2_AFSR MCASP Receive Frame Sync 10 AD24
MCASP2_AFSX MCASP Transmit Frame Sync 10 Y26
MCASP2_AHCLKR MCASP Receive Master Clock 10 V25
MCASP2_AHCLKX MCASP Transmit Master Clock 10 u24
MCASP2_AXR0 MCASP Serial Data (Input/Output 10 AC24
MCASP2_AXR1 MCASP Serial Data (Input/Output 10 Y27
MCASP2_AXR2 MCASP Serial Data 10 AE26
MCASP2_AXR3 MCASP Serial Data (Input/Output 10 AE28
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5.3.16 MCSPI

5.3.16.1 MAIN Domain

# 5-40. MCSPIO Signal Descriptions

SIGNAL NAME [1] DESCRIPTION [2] P'N[;]YPE BALL [4]
SPI0_CLK SPI Clock 10 AH13
SPI0_CSO0 SPI Chip Select 0 10 AG13
SPI0_CS1 SPI Chip Select 1 10 AF13
SPI0_CS2 SPI Chip Select 2 10 AG11
SPI0_CS3 SPI Chip Select 3 10 AD1M1
SPI0_DO SPI Data 0 10 AE13
SPI0_D1 SPI Data 1 10 AD13
£+ 5-41. MCSPI1 Signal Descriptions
SIGNAL NAME [1] DESCRIPTION [2] P'Ng]YPE BALL [4]
SPI1_CLK SPI Clock 10 AH12
SPI1_CS0 SPI Chip Select 0 10 AD12
SPI1_CS1 SPI Chip Select 1 10 AG12
SPI1_CS2 SPI Chip Select 2 10 AD18
SPI1_CS3 SPI Chip Select 3 10 AH18
SPI1_DO0 SPI Data 0 10 AE12
SPI1_D1 SPI Data 1 10 AF12
£ 5-42. MCSPI2 Signal Descriptions
SIGNAL NAME [1] DESCRIPTION [2] P'N[Q]YPE BALL [4]
SPI2_CLK SPI Clock 10 AE23
SPI2_CS0 SPI Chip Select 0 10 AD23
SPI2_CS1 SPI Chip Select 1 10 AF26
SPI2_CS2 SPI Chip Select 2 10 AH25
SPI2_CS3 SPI Chip Select 3 10 AF24
SPI2_D0 SPI Data 0 10 AD22
SPI2_D1 SPI Data 1 10 AC21
£ 5-43. MCSPI3 Signal Descriptions
SIGNAL NAME [1] DESCRIPTION [2] P'N[.;]YPE BALL [4]
SPI3_CLK SPI Clock 10 Y27
SPI3_CS0 SPI Chip Select 0 10 w28
SPI3_CS1 SPI Chip Select 1 10 V26
SPI3_CS2 SPI Chip Select 2 10 uz25
SPI3_CS3 SPI Chip Select 3 10 Y28
SPI3_DO0 SPI Data 0 10 Y26
SPI3_D1 SPI Data 1 10 W26
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5.3.16.2 MCU Domain

£ 5-44. MCSPI0 Signal Descriptions

SIGNAL NAME [1] DESCRIPTION [2] P'Ng]YPE BALL [4]
MCU_SPI0_CLK SPI Clock 10 Y1
MCU_SPI0_CS0 SPI Chip Select 0 10 Y4
MCU_SPI0_CS1 SPI Chip Select 1 10 P1
MCU_SPI0_CS2 SPI Chip Select 2 10 N3
MCU_SPI0_CS3 SPI Chip Select 3 10 AC3
MCU_SPI0_DO SPI Data 0 10 Y3
MCU_SPI0_DA1 SPI Data 1 10 Y2

£ 5-45. MCSPI1 Signal Descriptions

SIGNAL NAME [1] DESCRIPTION [2] P'N[g]YPE BALL [4]
MCU_SPI1_CLK SPI Clock 10 AF4
MCU_SPI1_CS0 SPI Chip Select 0 10 AD1
MCU_SPI1_CS1 SPI Chip Select 1 10 P4
MCU_SPI1_CS2 SPI Chip Select 2 10 P5
MCU_SPI1_CS3 SPI Chip Select 3 10 AD3
MCU_SPI1_DO SPI Data 0 10 AF3
MCU_SPI1_D1 SPI Data 1 10 AE3

5.3.17 MMCSD
5.3.17.1 MAIN Domain
# 5-46. MMCSDO Signal Descriptions

SIGNAL NAME[1] DESCRIPTION[2] P'N[;]YPE BALL [4]
MMCO_CLK(™ @ MMC/SD Clock o} B25
MMCO_CMD() @ MMC/SD Command 10 B27
MMCO_DS MMC Data Strobe [ C25
MMCO_SDCD SD Card Detect (active low) | A23
MMCO_SDWP SD Write Protect | B23
MMCO_DATO(!) @ MMC/SD Data 10 A26
MMCO_DAT1() @) MMC/SD Data 10 E25
mMmco_DAT2" @ MMC/SD Data 10 C26
MMCO_DAT3(1) (2 MMC/SD Data 10 A25
MMCO_DAT4(1) (2 MMC/SD Data 10 E24
MMCO_DAT5(1) (@ MMC/SD Data 10 A24
MMCO_DAT6(1) (@ MMC/SD Data 10 B26
MMCO_DAT7() @ MMC/SD Data 10 D25

(1)  When MMCSDO or MMCSD1 is used, any non-MMC signal function multiplexed with the respective pins are not available. This is due
to the MMC having an internal |O multiplexer which is controlled by MMCSDO0/1_SS_PHY_CTRL_1_REG[31] IOMUX_ENABLE. This
internal IO multiplexer is primary for the signal functions associated with MMCSD pins, and the PADCONFIG’s MUXMODE is
secondary. Additionally, the internal IO multiplexer affects all of the MMCSDO or MMCSD1 pins, regardless of configured data bus
width. Therefore, when MMCSDO0/1_SS_PHY_CTRL_1_REG[31] IOMUX_ENABLE = 0, the respective MMCSD pins are configured for
eMMC/SD functionality, regardless of the PADCONFIG [MUXMODE] setting.

(2) Each of these signals should have an external 50kQ pull-up resistor connected to the corresponding power supply.
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# 5-47. MMCSD1 Signal Descriptions

SIGNAL NAME [1] DESCRIPTION [2] P'N[;]YPE BALL [4]
MMC1_CLK() @ MMC/SD Clock 0 co7
MMC1_cMD(™ @ MMC/SD Command 10 c28
MMC1_SDCD SD Card Detect (active low) | B24
MMC1_SDWP SD Write Protect i C24
MMC1_DAT0™ @) MMC/SD Data 10 D28
MMC1_DAT1( @) MMC/SD Data 10 E27
MMC1_DAT2() @) MMC/SD Data 10 D26
MMC1_DAT3(") @ MMC/SD Data 10 D27

(1)  When MMCSDO or MMCSD1 is used, any non-MMC signal function multiplexed with the respective pins are not available. This is due
to the MMC having an internal 10 multiplexer which is controlled by MMCSDO0/1_SS_PHY_CTRL_1_REG[31] IOMUX_ENABLE. This
internal IO multiplexer is primary for the signal functions associated with MMCSD pins, and the PADCONFIG’s MUXMODE is
secondary. Additionally, the internal IO multiplexer affects all of the MMCSDO or MMCSD1 pins, regardless of configured data bus
width. Therefore, when MMCSDO0/1_SS_PHY_CTRL_1_REG[31] IOMUX_ENABLE = 0, the respective MMCSD pins are configured for
eMMC/SD functionality, regardless of the PADCONFIG [MUXMODE] setting.

(2) Each of these signals should have an external 50kQ pull-up resistor connected to the corresponding power supply.

5.3.18 CPTS

e

Some CPTS signals are connected directly to CPTS modules within the device. Other CPTS signals
are connected to the Time Sync Router and fanned out to peripherals linked to the router. Input
signals are sent to the peripherals while output signals are sourced from the peripherals. For more
information, see the Time Sync and Compare Events section in the Time Sync chapter in the device

TRM.

5.3.18.1 MCU Domain

& 5-48. CPTSO Signal Descriptions

SIGNAL NAME [1] DESCRIPTION [2] PIN[;I;]YPE BALL [4]
MCU_CPTSO_RFT_CLK CPTS Reference Clock | AB3
CPTS Time Stamp Counter Compare from
MCU_CPTS0_TS_COMP MCU_CPSWO_CPTS0 ] AB4
CPTS Time Stamp Counter Bit from
MCU_CPTSO0_TS_SYNC MCU_CPSWO_CPTS0 ) AC5
CPTS Hardware Time Stamp Push 1 input to Time Sync
MCU_CPTS0_HW1TSPUSH Router and MCU_CPSW0_CPTS0 ! AC2
CPTS Hardware Time Stamp Push 2 input to Time Sync
MCU_CPTS0_HW2TSPUSH Router and MCU_CPSW0_CPTS0 ! AC1
5.3.18.2 MAIN Domain
# 5-49. CPTSO0 Signal Descriptions
SIGNAL NAME [1] DESCRIPTION [2] P'N[;]YPE BALL [4]
CPTSO_RFT_CLK CPTS Reference Clock | D21
CPTS Time Stamp Counter Compare from
CPTS0_TS_COMP NAVSS0_CPTS0 ) AF13
CPTSO_TS_SYNC CPTS Time Stamp Counter Bit from NAVSS0_CPTS0 (0] AG12
CPTSO_HWATSPUSH gsl'Jl'tserHardware Time Stamp Push 1 input to Time Sync | B21
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# 5-49. CPTSO Signal Descriptions (%t %)

SIGNAL NAME [1] DESCRIPTION [2] P'N[;]YPE BALL [4]
CPTSO_HW2TSPUSH CPTS Hardware Time Stamp Push 2 input to Time Sync | E21
Router
SYNCO_OUT CPTS Time Stamp Generator Bit 0 from Time Sync 0 D21
Router
SYNC1 OUT CPTS Time Stamp Generator Bit 1 from Time Sync o A22
- Router
SYNC2 OUT CPTS Time Stamp Generator Bit 2 from Time Sync o AE18
- Router
SYNC3 OUT CPTS Time Stamp Generator Bit 3 from Time Sync o AH17
- Router
5.3.19 OLDI
5.3.19.1 MAIN Domain
# 5-50. OLDIO Signal Descriptions
SIGNAL NAME [1] DESCRIPTION [2] P'N[;]YPE BALL [4]
OLDIO_CLKN OLDI Differential Clock (negative) 10 L25
OLDIO_CLKP OLDI Differential Clock (positive) 10 K25
OLDIO_AON OLDI Differential Data (negative) 10 J28
OLDIO_AOP OLDI Differential Data (positive) 10 K28
OLDIO_A1N OLDI Differential Data (negative) 10 L27
OLDIO_A1P OLDI Differential Data (positive) 10 K27
OLDIO_A2N OLDI Differential Data (negative) 10 K24
OLDIO_A2P OLDI Differential Data (positive) 10 J24
OLDIO_A3N OLDI Differential Data (negative) 10 J26
OLDIO_A3P OLDI Differential Data (positive) 10 K26
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5.3.20 OSPI
5.3.20.1 MCU Domain

# 5-51. OSPI0 Signal Descriptions

SIGNAL NAME [1] DESCRIPTION [2] P'N[;]YPE BALL [4]
MCU_OSPI0_CLK OSPI Clock 0] V1
MCU_OSPIO_DQS OSPI Data Strobe (DQS) or Loopback Clock Input | U2
MCU_OSPI0_LBCLKO OSPI Loopback Clock Output 10 U1
MCU_OSPIO_CSn0 OSPI Chip Select 0 (active low) ) R4
MCU_OSPIO_CSn1 OSPI Chip Select 1 (active low) (0] R5
MCU_OSPIO_CSn2 OSPI Chip Select 2 (active low) (0] R1
MCU_OSPIO_CSn3 OSPI Chip Select 3 (active low) (0] P2
MCU_OSPI0_DO OSPI Data 0 10 U4
MCU_OSPI0_D1 OSPI Data 1 10 us
MCU_OSPI0_D2 OSPI Data 2 10 T2
MCU_OSPI0_D3 OSPI Data 3 10 T3
MCU_OSPI0_D4 OSPI Data 4 10 T4
MCU_OSPI0_D5 OSPI Data 5 10 T5
MCU_OSPI0_D6 OSPI Data 6 10 R2
MCU_OSPI0_D7 OSPI Data 7 10 R3

£ 5-52. OSPI1 Signal Descriptions

SIGNAL NAME [1] DESCRIPTION [2] PIN[;-]YPE BALL [4]
MCU_OSPI1_CLK OSPI Clock 0] T
MCU_OSPI1_DQS OSPI Data Strobe (DQS) or Loopback Clock Input | P2
MCU_OSPI1_LBCLKO OSPI Loopback Clock Output 10 R1
MCU_OSPI1_CSn0 OSPI Chip Select 0 (active low) (0] N2
MCU_OSPI1_CSn1 OSPI Chip Select 1 (active low) (0] N3
MCU_OSPI1_D0 OSPI Data 0 10 P3
MCU_OSPI1_D1 OSPI Data 1 10 P4
MCU_OSPI1_D2 OSPI Data 2 10 P5
MCU_OSPI1_D3 OSPI Data 3 10 P1
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5.3.21 PRU_ICSSG
5.3.21.1 MAIN Domain

e
The PRU_ICSSG 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_ICSSG chapter in
the device TRM.

# 5-53. PRU_ICSSGO Signal Descriptions

SIGNAL NAME [1] DESCRIPTION [2] P'N[;]YPE BALL [4]
PRU_ICSSG Enhanced Capture (ECAP) Input or
PRGO_ECAPO_IN_APWM_OUT Auxiliary PWM (APWM) Ouput 10 V25
PRGO_ECAPO_SYNC_IN PRU_ICSSG ECAP Sync Input | u27
PRGO_ECAPO_SYNC_OUT PRU_ICSSG ECAP Sync Output o] u26
PRGO_IEPO_EDIO_OUTVALID PRU_ICSSG Industrial Ethernet Digital 1/0 Outvalid 0] AD12
PRGO_IEPO_EDC_LATCH_INO ::]Rpll;!t_ICSSG Industrial Ethernet Distributed Clock Latch | V25
PRGO_IEPO_EDC_LATCH_IN1 :?:]Rplljt_ICSSG Industrial Ethernet Distributed Clock Latch | U27
PRGO_IEPO_EDC_SYNC_OUTO (F;Etl;J)GItCSSG Industrial Ethernet Distributed Clock Sync 0 U24
PRGO_IEPO_EDC_SYNC_OUTA (I;Etl;ﬁltCSSG Industrial Ethernet Distributed Clock Sync 0 U26
PRGO_IEPO_EDIO_DATA_IN_OUT28 gEtL:)GItCSSG Industrial Ethernet Digital /0O Data Input/ 10 V26
PRGO_IEPO_EDIO_DATA_IN_OUT29 (PJEtL;J)GItCSSG Industrial Ethernet Digital /0O Data Input/ 10 U25
PRGO_IEPO_EDIO_DATA_IN_OUT30 (P)IthrJ)GItCSSG Industrial Ethernet Digital /O Data Input/ 10 Y28
PRGO_IEPO_EDIO_DATA_IN_OUT31 (P)Ijtl;GItCSSG Industrial Ethernet Digital /O Data Input/ 10 AA28
PRGO_IEP1_EDC_LATCH_INO ::]Rpll;!t_ICSSG Industrial Ethernet Distributed Clock Latch | Y26
PRGO_IEP1_EDC_LATCH_IN1 :?:]Rplljt_ICSSG Industrial Ethernet Distributed Clock Latch | W28
PRGO_IEP1_EDC_SYNC_OUTO (F;Etl;J)GItCSSG Industrial Ethernet Distributed Clock Sync 0 W26
PRGO_IEP1_EDC_SYNC_OUTA PRU_ICSSG Industrial Ethernet Distributed Clock Sync 0 v27
OQutput
PRGO_MDIOO_MDC PRU_ICSSG MDIO Clock O AE28
PRGO_MDIOO_MDIO PRU_ICSSG MDIO Data 10 AE26
PRGO_PRUO_GPIO PRU_ICSSG PRU Data Input | V24
PRGO_PRUO_GPI1 PRU_ICSSG PRU Data Input | W25
PRGO0_PRUO_GPI2 PRU_ICSSG PRU Data Input | w24
PRGO0_PRUO_GPI3 PRU_ICSSG PRU Data Input | AA27
PRG0O_PRUO_GPI4 PRU_ICSSG PRU Data Input | Y24
PRGO_PRUO_GPI5 PRU_ICSSG PRU Data Input | V28
PRGO_PRUO_GPI6 PRU_ICSSG PRU Data Input | Y25
PRGO_PRUO_GPI7 PRU_ICSSG PRU Data Input | u27
PRGO_PRUO_GPI8 PRU_ICSSG PRU Data Input | V27
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# 5-53. PRU_ICSSGO Signal Descriptions (%iX)

SIGNAL NAME [1] DESCRIPTION [2] P'N[;]YPE BALL [4]
PRGO_PRUO_GPI9 PRU_ICSSG PRU Data Input I V26
PRGO_PRUO_GPI10 PRU_ICSSG PRU Data Input I U25
PRGO_PRUO_GPI11 PRU_ICSSG PRU Data Input I AB25
PRGO_PRUO_GPI12 PRU_ICSSG PRU Data Input I AD27
PRGO_PRUO_GPI13 PRU_ICSSG PRU Data Input i AC26
PRGO_PRUO_GPI14 PRU_ICSSG PRU Data Input i AD26
PRGO_PRUO_GPI15 PRU_ICSSG PRU Data Input i AA24
PRGO_PRUO_GPI16 PRU_ICSSG PRU Data Input | AD28
PRGO_PRUO_GPI17 PRU_ICSSG PRU Data Input I 26
PRGO_PRUO_GPI18 PRU_ICSSG PRU Data Input I V25
PRGO_PRUO_GPI19 PRU_ICSSG PRU Data Input I 24
PRGO_PRUO_GPOO PRU_ICSSG PRU Data Output 10 V24
PRGO_PRUO_GPO1 PRU_ICSSG PRU Data Output 10 W25
PRGO_PRUO_GPO2 PRU_ICSSG PRU Data Output 10 W24
PRGO_PRUO_GPO3 PRU_ICSSG PRU Data Output 10 AA27
PRGO_PRUO_GPO4 PRU_ICSSG PRU Data Output 10 Y24
PRGO_PRUO_GPOS5 PRU_ICSSG PRU Data Output 10 V28
PRGO_PRUO_GPO6 PRU_ICSSG PRU Data Output 10 V25
PRGO_PRUO_GPO7 PRU_ICSSG PRU Data Output 10 27
PRGO_PRUO_GPOS PRU_ICSSG PRU Data Output 10 V27
PRGO_PRUO_GPO9 PRU_ICSSG PRU Data Output 10 V26
PRGO_PRUO_GPO10 PRU_ICSSG PRU Data Output 10 U25
PRGO_PRUO_GPO11 PRU_ICSSG PRU Data Output 10 AB25, AD27
PRGO_PRUO_GPO12 PRU_ICSSG PRU Data Output 10 AC26, AD27
PRGO_PRUO_GPO13 PRU_ICSSG PRU Data Output 10 AC26, AD26
PRGO_PRUO_GPO14 PRU_ICSSG PRU Data Output 10 AA24, AD26
PRGO_PRUO_GPO15 PRU_ICSSG PRU Data Output 10 AA24, AB25
PRGO_PRUO_GPO16 PRU_ICSSG PRU Data Output 10 AD28
PRGO_PRUO_GPO17 PRU_ICSSG PRU Data Output 10 26
PRGO_PRUO_GPO18 PRU_ICSSG PRU Data Output 10 V25
PRGO_PRUO_GPO19 PRU_ICSSG PRU Data Output 10 U24
PRGO_PRU1_GPI0 PRU_ICSSG PRU Data Input | AB28
PRGO_PRU1_GPI1 PRU_ICSSG PRU Data Input I AC28
PRGO_PRU1_GPI2 PRU_ICSSG PRU Data Input I AC27
PRGO_PRU1_GPI3 PRU_ICSSG PRU Data Input I AB26
PRGO_PRU1_GPI4 PRU_ICSSG PRU Data Input I AA25
PRGO_PRU1_GPI5 PRU_ICSSG PRU Data Input i 23
PRGO_PRU1_GPI6 PRU_ICSSG PRU Data Input i AB27
PRGO_PRU1_GPI7 PRU_ICSSG PRU Data Input | w28
PRGO_PRU1_GPI8 PRU_ICSSG PRU Data Input | w27
PRGO_PRU1_GPI9 PRU_ICSSG PRU Data Input I V28
PRGO_PRU1_GPI10 PRU_ICSSG PRU Data Input I AA28
PRGO_PRU1_GPI11 PRU_ICSSG PRU Data Input I AB24
PRGO_PRU1_GPI12 PRU_ICSSG PRU Data Input I AC25
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# 5-53. PRU_ICSSGO Signal Descriptions (%iX)

SIGNAL NAME [1] DESCRIPTION [2] P'N[;]YPE BALL [4]
PRGO_PRU1_GPI13 PRU_ICSSG PRU Data Input | AD25
PRGO_PRU1_GPI14 PRU_ICSSG PRU Data Input i AD24
PRGO_PRU1_GPI15 PRU_ICSSG PRU Data Input i AE27
PRGO_PRU1_GPI16 PRU_ICSSG PRU Data Input i AC24
PRGO_PRU1_GPI17 PRU_ICSSG PRU Data Input | Y27
PRGO_PRU1_GPI18 PRU_ICSSG PRU Data Input | Y26
PRGO_PRU1_GPI19 PRU_ICSSG PRU Data Input | W26
PRGO_PRU1_GPOO PRU_ICSSG PRU Data Output 10 AB28
PRGO_PRU1_GPO1 PRU_ICSSG PRU Data Output 10 AC28
PRGO_PRU1_GPO2 PRU_ICSSG PRU Data Output 10 AC27
PRGO_PRU1_GPO3 PRU_ICSSG PRU Data Output 10 AB26
PRGO_PRU1_GPO4 PRU_ICSSG PRU Data Output 10 AA25
PRGO_PRU1_GPO5 PRU_ICSSG PRU Data Output 10 U23
PRGO_PRU1_GPO6 PRU_ICSSG PRU Data Output 10 AB27
PRGO_PRU1_GPO7 PRU_ICSSG PRU Data Output 10 W28
PRGO_PRU1_GPOS8 PRU_ICSSG PRU Data Output 10 w27
PRGO_PRU1_GPO9 PRU_ICSSG PRU Data Output 10 Y28
PRGO_PRU1_GPO10 PRU_ICSSG PRU Data Output 10 AA28
PRGO_PRU1_GPO11 PRU_ICSSG PRU Data Output 10 AB24, AC25
PRGO_PRU1_GPO12 PRU_ICSSG PRU Data Output 10 AC25, AD25
PRGO_PRU1_GPO13 PRU_ICSSG PRU Data Output 10 AD24, AD25
PRGO_PRU1_GPO14 PRU_ICSSG PRU Data Output 10 AD24, AE27
PRGO_PRU1_GPO15 PRU_ICSSG PRU Data Output 10 AB24, AE27
PRGO_PRU1_GPO16 PRU_ICSSG PRU Data Output 10 AC24
PRGO_PRU1_GPO17 PRU_ICSSG PRU Data Output 10 Y27
PRGO_PRU1_GPO18 PRU_ICSSG PRU Data Output 10 Y26
PRGO_PRU1_GPO19 PRU_ICSSG PRU Data Output 10 W26
PRGO_PWMO0_TZ_IN PRU_ICSSG PWM Trip Zone Input i V25
PRGO_PWMO_TZ_OUT PRU_ICSSG PWM Trip Zone Output 0 U24
PRGO_PWM1_TZ_IN PRU_ICSSG PWM Trip Zone Input | Y26
PRGO_PWM1_TZ_OUT PRU_ICSSG PWM Trip Zone Output 0o W26
PRGO_PWM2_TZ_IN PRU_ICSSG PWM Trip Zone Input | AA28
PRGO_PWM2_TZ_OUT PRU_ICSSG PWM Trip Zone Output o w27
PRGO_PWM3_TZ_IN PRU_ICSSG PWM Trip Zone Input i V26
PRGO_PWM3_TZ_OUT PRU_ICSSG PWM Trip Zone Output o AB25
PRGO_PWMO0_AO PRU_ICSSG PWM Output A 10 AD27
PRGO_PWMO_A1 PRU_ICSSG PWM Output A 10 AD26
PRGO_PWMO_A2 PRU_ICSSG PWM Output A 10 AD28
PRGO_PWMO_BO PRU_ICSSG PWM Output B 10 AC26
PRGO_PWMO_B1 PRU_ICSSG PWM Output B 10 AA24
PRGO_PWM0_B2 PRU_ICSSG PWM Output B 10 U26
PRGO_PWM1_A0 PRU_ICSSG PWM Output A 10 AC25
PRGO_PWM1_Af PRU_ICSSG PWM Output A 10 AD24
PRGO_PWM1_A2 PRU_ICSSG PWM Output A 10 AC24
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# 5-53. PRU_ICSSGO Signal Descriptions (%iX)

SIGNAL NAME [1] DESCRIPTION [2] P'N[;]YPE BALL [4]
PRGO_PWM1_BO PRU_ICSSG PWM Output B 10 AD25
PRGO_PWM1_B1 PRU_ICSSG PWM Output B 10 AE27
PRGO0_PWM1_B2 PRU_ICSSG PWM Output B 10 Y27
PRGO0_PWM2_A0 PRU_ICSSG PWM Output A 10 w24
PRGO_PWM2_A1 PRU_ICSSG PWM Output A 10 Va7
PRGO_PWM2_A2 PRU_ICSSG PWM Output A 10 AC27
PRGO_PWM2_B0 PRU_ICSSG PWM Output B 10 Y24
PRGO_PWM2_B1 PRU_ICSSG PWM Output B 10 u25
PRGO_PWM2_B2 PRU_ICSSG PWM Output B 10 AA25
PRGO_PWM3_A0 PRU_ICSSG PWM Output A 10 V24
PRGO_PWM3_A1 PRU_ICSSG PWM Output A 10 Y25
PRGO0_PWM3_A2 PRU_ICSSG PWM Output A 10 AA27
PRGO_PWM3_B0 PRU_ICSSG PWM Output B 10 w25
PRGO_PWM3_B1 PRU_ICSSG PWM Output B 10 u27
PRGO_PWM3_B2 PRU_ICSSG PWM Output B 10 V28
PRGO_RGMII1_RXC PRU_ICSSG RGMII Receive Clock | Y25
PRGO_RGMII1_RX_CTL PRU_ICSSG RGMII Receive Control | Y24
PRGO_RGMII1_TXC PRU_ICSSG RGMII Transmit Clock 10 AD28
PRGO_RGMIIM_TX_CTL PRU_ICSSG RGMII Transmit Control (0] AB25
PRGO_RGMII2_RXC PRU_ICSSG RGMII Receive Clock | AB27
PRGO_RGMII2_RX_CTL PRU_ICSSG RGMII Receive Control | AA25
PRGO_RGMII2_TXC PRU_ICSSG RGMII Transmit Clock 10 AC24
PRGO_RGMII2_TX_CTL PRU_ICSSG RGMII Transmit Control O AB24
PRGO_RGMII1_RDO PRU_ICSSG RGMII Receive Data | V24
PRGO_RGMII1_RD1 PRU_ICSSG RGMII Receive Data | w25
PRGO_RGMII1_RD2 PRU_ICSSG RGMII Receive Data | w24
PRGO_RGMII1_RD3 PRU_ICSSG RGMII Receive Data | AA27
PRGO_RGMII1_TDO PRU_ICSSG RGMII Transmit Data (0] AD27
PRGO_RGMII1_TD1 PRU_ICSSG RGMII Transmit Data (0] AC26
PRGO_RGMII1_TD2 PRU_ICSSG RGMII Transmit Data O AD26
PRGO_RGMII1_TD3 PRU_ICSSG RGMII Transmit Data O AA24
PRGO_RGMII2_RDO0O PRU_ICSSG RGMII Receive Data | AB28
PRGO0_RGMII2_RD1 PRU_ICSSG RGMII Receive Data | AC28
PRGO_RGMII2_RD2 PRU_ICSSG RGMII Receive Data | AC27
PRGO_RGMII2_RD3 PRU_ICSSG RGMII Receive Data | AB26
PRGO0_RGMII2_TDO PRU_ICSSG RGMII Transmit Data (0] AC25
PRGO_RGMII2_TD1 PRU_ICSSG RGMII Transmit Data (0] AD25
PRGO_RGMII2_TD2 PRU_ICSSG RGMII Transmit Data O AD24
PRGO_RGMII2_TD3 PRU_ICSSG RGMII Transmit Data O AE27
PRGO_UARTO_CTSn PRU_ICSSG UART Clear to Send (active low) | V26
PRGO_UARTO_RTSn PRU_ICSSG UART Request to Send (active low) (0] u25
PRGO_UARTO_RXD PRU_ICSSG UART Receive Data | Y28
PRGO_UARTO_TXD PRU_ICSSG UART Transmit Data (0] AA28
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# 5-54. PRU_ICSSG1 Signal Descriptions

SIGNAL NAME [1] DESCRIPTION [2] P'N[;]YPE BALL [4]
PRU_ICSSG Enhanced Capture (ECAP) Input or
PRG1_ECAPO_IN_APWM_OUT Auxiliary PWM (APWM) Ouput 10 AC21
PRG1_ECAPO_SYNC_IN PRU_ICSSG ECAP Sync Input | AD22
PRG1_ECAPO_SYNC_OUT PRU_ICSSG ECAP Sync Output o] AE23
PRG1_IEPO_EDIO_OUTVALID PRU_ICSSG Industrial Ethernet Digital 1/0 Outvalid 0] AF13
PRG1_IEPO_EDC_LATCH_INO ::]Rpll;!t_ICSSG Industrial Ethernet Distributed Clock Latch | AG25
PRG1_IEPO_EDC_LATCH_IN1 :?:]Rplljt_ICSSG Industrial Ethernet Distributed Clock Latch | AG27
PRG1_IEPO_EDC_SYNC_OUTO (F;Etl;J)GItCSSG Industrial Ethernet Distributed Clock Sync 0 AG26
PRG1_IEPO_EDC_SYNC_OUTA (I;Etl;ﬁltCSSG Industrial Ethernet Distributed Clock Sync 0 AH26
PRG1_IEPO_EDIO_DATA_IN_OUT28 gEtL:)GItCSSG Industrial Ethernet Digital /0O Data Input/ 10 AF26
PRG1_IEPO_EDIO_DATA_IN_OUT29 (PJEtL;J)GItCSSG Industrial Ethernet Digital /0O Data Input/ 10 AH25
PRG1_IEPO_EDIO_DATA_IN_OUT30 (P)IthrJ)GItCSSG Industrial Ethernet Digital /O Data Input/ 10 AF25
PRG1_IEPO_EDIO_DATA_IN_OUT31 (P)Ijtl;GItCSSG Industrial Ethernet Digital /O Data Input/ 10 AF24
PRG1_IEP1_EDC_LATCH_INO ::]Rpll;!t_ICSSG Industrial Ethernet Distributed Clock Latch | AD22
PRG1_IEP1_EDC_LATCH_IN1 :?:]Rplljt_ICSSG Industrial Ethernet Distributed Clock Latch | AD23
PRG1_IEP1_EDC_SYNC_OUTO (F;Etl;J)GItCSSG Industrial Ethernet Distributed Clock Sync 0 AC21
PRG1_IEP1_EDC_SYNC_OUTA (I;Etl;ﬁltCSSG Industrial Ethernet Distributed Clock Sync 0 AE23
PRG1_MDIOO_MDC PRU_ICSSG MDIO Clock O AH18
PRG1_MDIOO_MDIO PRU_ICSSG MDIO Data 10 AD18
PRG1_PRUO_GPIO PRU_ICSSG PRU Data Input | AE22
PRG1_PRUO_GPI1 PRU_ICSSG PRU Data Input | AG24
PRG1_PRUO_GPI2 PRU_ICSSG PRU Data Input | AF23
PRG1_PRUO_GPI3 PRU_ICSSG PRU Data Input | AD21
PRG1_PRUO_GPI4 PRU_ICSSG PRU Data Input | AG23
PRG1_PRUO_GPI5 PRU_ICSSG PRU Data Input | AF27
PRG1_PRUO_GPI6 PRU_ICSSG PRU Data Input | AF22
PRG1_PRUO_GPI7 PRU_ICSSG PRU Data Input | AG27
PRG1_PRUO_GPI8 PRU_ICSSG PRU Data Input | AF28
PRG1_PRUO_GPI9 PRU_ICSSG PRU Data Input | AF26
PRG1_PRUO_GPI10 PRU_ICSSG PRU Data Input | AH25
PRG1_PRUO_GPI11 PRU_ICSSG PRU Data Input | AF21
PRG1_PRUO_GPI12 PRU_ICSSG PRU Data Input | AH20
PRG1_PRUO_GPI13 PRU_ICSSG PRU Data Input | AH21
PRG1_PRUO_GPI14 PRU_ICSSG PRU Data Input | AG20
PRG1_PRUO_GPI15 PRU_ICSSG PRU Data Input | AD19
PRG1_PRUO_GPI16 PRU_ICSSG PRU Data Input | AD20
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# 5-54. PRU_ICSSG1 Signal Descriptions (%iX)

SIGNAL NAME [1] DESCRIPTION [2] P'N[;]YPE BALL [4]
PRG1_PRUO_GPI17 PRU_ICSSG PRU Data Input I AH26
PRG1_PRUO_GPI18 PRU_ICSSG PRU Data Input I AG25
PRG1_PRUO_GPI19 PRU_ICSSG PRU Data Input I AG26
PRG1_PRUO_GPOO PRU_ICSSG PRU Data Output 10 AE22
PRG1_PRUO_GPO1 PRU_ICSSG PRU Data Output 10 AG24
PRG1_PRUO_GPO2 PRU_ICSSG PRU Data Output 10 AF23
PRG1_PRUO_GPO3 PRU_ICSSG PRU Data Output 10 AD21
PRG1_PRUO_GPO4 PRU_ICSSG PRU Data Output 10 AG23
PRG1_PRUO_GPOS5 PRU_ICSSG PRU Data Output 10 AF27
PRG1_PRUO_GPO6 PRU_ICSSG PRU Data Output 10 AF22
PRG1_PRUO_GPO7 PRU_ICSSG PRU Data Output 10 AG27
PRG1_PRUO_GPOS PRU_ICSSG PRU Data Output 10 AF28
PRG1_PRUO_GPO9 PRU_ICSSG PRU Data Output 10 AF26
PRG1_PRUO_GPO10 PRU_ICSSG PRU Data Output 10 AH25
PRG1_PRUO_GPO11 PRU_ICSSG PRU Data Output 10 AF21, AH20
PRG1_PRUO_GPO12 PRU_ICSSG PRU Data Output 10 AH20, AH21
PRG1_PRUO_GPO13 PRU_ICSSG PRU Data Output 10 AG20, AH21
PRG1_PRUO_GPO14 PRU_ICSSG PRU Data Output 10 AD19, AG20
PRG1_PRUO_GPO15 PRU_ICSSG PRU Data Output 10 AD19, AF21
PRG1_PRUO_GPO16 PRU_ICSSG PRU Data Output 10 AD20
PRG1_PRUO_GPO17 PRU_ICSSG PRU Data Output 10 AH26
PRG1_PRU0_GPO18 PRU_ICSSG PRU Data Output 10 AG25
PRG1_PRUO_GPO19 PRU_ICSSG PRU Data Output 10 AG26
PRG1_PRU1_GPIO PRU_ICSSG PRU Data Input | AH24
PRG1_PRU1_GPI1 PRU_ICSSG PRU Data Input I AH23
PRG1_PRU1_GPI2 PRU_ICSSG PRU Data Input I AG21
PRG1_PRU1_GPI3 PRU_ICSSG PRU Data Input I AH22
PRG1_PRU1_GPI4 PRU_ICSSG PRU Data Input I AE21
PRG1_PRU1_GPI5 PRU_ICSSG PRU Data Input i AC22
PRG1_PRU1_GPI6 PRU_ICSSG PRU Data Input i AG22
PRG1_PRU1_GPI7 PRU_ICSSG PRU Data Input i AD23
PRG1_PRU1_GPI8 PRU_ICSSG PRU Data Input | AE24
PRG1_PRU1_GPI9 PRU_ICSSG PRU Data Input I AF25
PRG1_PRU1_GPI10 PRU_ICSSG PRU Data Input I AF24
PRG1_PRU1_GPI11 PRU_ICSSG PRU Data Input I AC20
PRG1_PRU1_GPI12 PRU_ICSSG PRU Data Input I AE20
PRG1_PRU1_GPI13 PRU_ICSSG PRU Data Input i AF19
PRG1_PRU1_GPI14 PRU_ICSSG PRU Data Input i AH19
PRG1_PRU1_GPI15 PRU_ICSSG PRU Data Input | AG19
PRG1_PRU1_GPI16 PRU_ICSSG PRU Data Input | AE19
PRG1_PRU1_GPI17 PRU_ICSSG PRU Data Input I AE23
PRG1_PRU1_GPI18 PRU_ICSSG PRU Data Input I AD22
PRG1_PRU1_GPI19 PRU_ICSSG PRU Data Input I AC21
PRG1_PRU1_GPOO PRU_ICSSG PRU Data Output 10 AH24
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# 5-54. PRU_ICSSG1 Signal Descriptions (%iX)

SIGNAL NAME [1] DESCRIPTION [2] P'N[;]YPE BALL [4]
PRG1_PRU1_GPO1 PRU_ICSSG PRU Data Output 10 AH23
PRG1_PRU1_GPO2 PRU_ICSSG PRU Data Output 10 AG21
PRG1_PRU1_GPO3 PRU_ICSSG PRU Data Output 10 AH22
PRG1_PRU1_GPO4 PRU_ICSSG PRU Data Output 10 AE21
PRG1_PRU1_GPOS5 PRU_ICSSG PRU Data Output 10 AC22
PRG1_PRU1_GPO6 PRU_ICSSG PRU Data Output 10 AG22
PRG1_PRU1_GPO7 PRU_ICSSG PRU Data Output 10 AD23
PRG1_PRU1_GPOS8 PRU_ICSSG PRU Data Output 10 AE24
PRG1_PRU1_GPO9 PRU_ICSSG PRU Data Output 10 AF25
PRG1_PRU1_GPO10 PRU_ICSSG PRU Data Output 10 AF24
PRG1_PRU1_GPO11 PRU_ICSSG PRU Data Output 10 AC20, AE20
PRG1_PRU1_GPO12 PRU_ICSSG PRU Data Output 10 AE20, AF19
PRG1_PRU1_GPO13 PRU_ICSSG PRU Data Output 10 AF19, AH19
PRG1_PRU1_GPO14 PRU_ICSSG PRU Data Output 10 AG19, AH19
PRG1_PRU1_GPO15 PRU_ICSSG PRU Data Output 10 AC20, AG19
PRG1_PRU1_GPO16 PRU_ICSSG PRU Data Output 10 AE19
PRG1_PRU1_GPO17 PRU_ICSSG PRU Data Output 10 AE23
PRG1_PRU1_GPO18 PRU_ICSSG PRU Data Output 10 AD22
PRG1_PRU1_GPO19 PRU_ICSSG PRU Data Output 10 AC21
PRG1_PWMO0_TZ_IN PRU_ICSSG PWM Trip Zone Input i AG25
PRG1_PWMO0_TZ_OUT PRU_ICSSG PWM Trip Zone Output 0 AG26
PRG1_PWM1_TZ_IN PRU_ICSSG PWM Trip Zone Input i AD22
PRG1_PWM1_TZ_OUT PRU_ICSSG PWM Trip Zone Output 0 AC21
PRG1_PWM2_TZ_IN PRU_ICSSG PWM Trip Zone Input | AF24
PRG1_PWM2_TZ_OUT PRU_ICSSG PWM Trip Zone Output o AE24
PRG1_PWM3_TZ_IN PRU_ICSSG PWM Trip Zone Input i AF26
PRG1_PWM3_TZ_OUT PRU_ICSSG PWM Trip Zone Output 0o AF21
PRG1_PWMO0_AO PRU_ICSSG PWM Output A 10 AH20
PRG1_PWMO_A1 PRU_ICSSG PWM Output A 10 AG20
PRG1_PWMO_A2 PRU_ICSSG PWM Output A 10 AD20
PRG1_PWMO_BO PRU_ICSSG PWM Output B 10 AH21
PRG1_PWMO_B1 PRU_ICSSG PWM Output B 10 AD19
PRG1_PWM0_B2 PRU_ICSSG PWM Output B 10 AH26
PRG1_PWM1_A0 PRU_ICSSG PWM Output A 10 AE20
PRG1_PWM1_Af PRU_ICSSG PWM Output A 10 AH19
PRG1_PWM1_A2 PRU_ICSSG PWM Output A 10 AE19
PRG1_PWM1_BO PRU_ICSSG PWM Output B 10 AF19
PRG1_PWM1_B1 PRU_ICSSG PWM Output B 10 AG19
PRG1_PWM1_B2 PRU_ICSSG PWM Output B 10 AE23
PRG1_PWM2_A0 PRU_ICSSG PWM Output A 10 AF23
PRG1_PWM2_AT PRU_ICSSG PWM Output A 10 AF28
PRG1_PWM2_A2 PRU_ICSSG PWM Output A 10 AG21
PRG1_PWM2_BO PRU_ICSSG PWM Output B 10 AG23
PRG1_PWM2_B1 PRU_ICSSG PWM Output B 10 AH25
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# 5-54. PRU_ICSSG1 Signal Descriptions (%iX)

Input

SIGNAL NAME [1] DESCRIPTION [2] P'N[;]YPE BALL [4]
PRG1_PWM2_B2 PRU_ICSSG PWM Output B 10 AE21
PRG1_PWM3_A0 PRU_ICSSG PWM Output A 10 AE22
PRG1_PWM3_A1 PRU_ICSSG PWM Output A 10 AF22
PRG1_PWM3_A2 PRU_ICSSG PWM Output A 10 AD21
PRG1_PWM3_B0 PRU_ICSSG PWM Output B 10 AG24
PRG1_PWM3_B1 PRU_ICSSG PWM Output B 10 AG27
PRG1_PWM3_B2 PRU_ICSSG PWM Output B 10 AF27
PRG1_RGMII1_RXC PRU_ICSSG RGMII Receive Clock I AF22
PRG1_RGMII1_RX_CTL PRU_ICSSG RGMII Receive Control I AG23
PRG1_RGMII1_TXC PRU_ICSSG RGMII Transmit Clock 10 AD20
PRG1_RGMII1_TX_CTL PRU_ICSSG RGMII Transmit Control o) AF21
PRG1_RGMII2_RXC PRU_ICSSG RGMII Receive Clock I AG22
PRG1_RGMII2_RX_CTL PRU_ICSSG RGMII Receive Control I AE21
PRG1_RGMII2_TXC PRU_ICSSG RGMII Transmit Clock 10 AE19
PRG1_RGMII2_TX_CTL PRU_ICSSG RGMII Transmit Control o) AC20
PRG1_RGMII1_RDO PRU_ICSSG RGMII Receive Data I AE22
PRG1_RGMII1_RD1 PRU_ICSSG RGMII Receive Data I AG24
PRG1_RGMII1_RD2 PRU_ICSSG RGMII Receive Data I AF23
PRG1_RGMII1_RD3 PRU_ICSSG RGMII Receive Data I AD21
PRG1_RGMII1_TDO PRU_ICSSG RGMII Transmit Data o) AH20
PRG1_RGMII1_TD1 PRU_ICSSG RGMII Transmit Data o) AH21
PRG1_RGMII1_TD2 PRU_ICSSG RGMII Transmit Data o) AG20
PRG1_RGMII1_TD3 PRU_ICSSG RGMII Transmit Data o) AD19
PRG1_RGMII2_RDO PRU_ICSSG RGMII Receive Data I AH24
PRG1_RGMII2_RD1 PRU_ICSSG RGMII Receive Data I AH23
PRG1_RGMII2_RD2 PRU_ICSSG RGMII Receive Data I AG21
PRG1_RGMII2_RD3 PRU_ICSSG RGMII Receive Data I AH22
PRG1_RGMII2_TDO PRU_ICSSG RGMII Transmit Data o) AE20
PRG1_RGMII2_TD1 PRU_ICSSG RGMII Transmit Data o) AF19
PRG1_RGMII2_TD2 PRU_ICSSG RGMII Transmit Data o) AH19
PRG1_RGMII2_TD3 PRU_ICSSG RGMII Transmit Data o) AG19
PRG1_UARTO_CTSn PRU_ICSSG UART Clear to Send (active low) | AF26
PRG1_UARTO_RTSn PRU_ICSSG UART Request to Send (active low) (0] AH25
PRG1_UARTO_RXD PRU_ICSSG UART Receive Data I AF25
PRG1_UARTO_TXD PRU_ICSSG UART Transmit Data o) AF24

# 5-55. PRU_ICSSG2 Signal Descriptions

SIGNAL NAME [1] DESCRIPTION [2] P'N[-g]YPE BALL [4]
PRG2_ECAPO_IN_APWM_OUT ii&i’légsfﬁ,\f?:;w&‘; gigtu“tre (ECAP) Input or 10 AE16
PRG2_ECAPO_SYNC_IN PRU_ICSSG ECAP Sync Input I AD14
PRG2_ECAPQ_SYNC_OUT PRU_ICSSG ECAP Sync Output o) AG14
PRG2_IEPO_EDIO_OUTVALID PRU_ICSSG Industrial Ethernet Digital I/O Outvalid o" A23
PRG2_IEPO_EDC_LATCH_INO PRU_ICSSG Industrial Ethernet Distributed Clock Latch | AD12
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# 5-55. PRU_ICSSG2 Signal Descriptions (#iX)

SIGNAL NAME [1] DESCRIPTION [2] P'N[;]YPE BALL [4]
PRG2_IEPO_EDC_LATCH_IN1 :T]RplLJJt_ICSSG Industrial Ethernet Distributed Clock Latch | AE12
PRG2_IEPO_EDC_SYNC_OUTO (PJEtL;J)GItCSSG Industrial Ethernet Distributed Clock Sync 0 AH12
PRG2_IEPO_EDC_SYNC_OUTA (P)IthrJ)GItCSSG Industrial Ethernet Distributed Clock Sync o AF12
PRG2_IEPO_EDIO_DATA_IN_OUT28 (P)Ijtl;GItCSSG Industrial Ethernet Digital /O Data Input/ 10 R23
PRG2_IEPO_EDIO_DATA_IN_OUT29 gEtL:)GItCSSG Industrial Ethernet Digital /O Data Input/ 10 To4
PRG2_IEPO_EDIO_DATA_IN_OUT30 (F;Ith‘J)GItCSSG Industrial Ethernet Digital /0 Data Input/ 10 R25
PRG2_IEPO_EDIO_DATA_IN_OUT31 (F;Etl;J)GItCSSG Industrial Ethernet Digital I/O Data Input/ 10 T27
PRG2_IEP1_EDC_LATCH_INO ERpllJJt_ICSSG Industrial Ethernet Distributed Clock Latch | R23
PRG2_IEP1_EDC_LATCH_IN1 :T]RplLJJt_ICSSG Industrial Ethernet Distributed Clock Latch | R25
PRG2_IEP1_EDC_SYNC_OUTO (PJEtL;J)GItCSSG Industrial Ethernet Distributed Clock Sync 0 To4
PRG2 IEP1 EDC SYNC OUT1 PRU_ICSSG Industrial Ethernet Distributed Clock Sync o To7

- - - - Output
PRG2_MDIO0O_MDC PRU_ICSSG MDIO Clock 0] AE15
PRG2_MDIO0_MDIO PRU_ICSSG MDIO Data 10 AC19
PRG2_PRUO_GPIO PRU_ICSSG PRU Data Input | AF18
PRG2_PRUO_GPI1 PRU_ICSSG PRU Data Input | AE18
PRG2_PRUO_GPI2 PRU_ICSSG PRU Data Input | AH17
PRG2_PRUO_GPI3 PRU_ICSSG PRU Data Input | AG18
PRG2_PRUO_GPI4 PRU_ICSSG PRU Data Input | AG17
PRG2_PRUO_GPI5 PRU_ICSSG PRU Data Input | AF17
PRG2_PRUO_GPI6 PRU_ICSSG PRU Data Input | AE17
PRG2_PRUO_GPI7 PRU_ICSSG PRU Data Input | AC19
PRG2_PRUO_GPI8 PRU_ICSSG PRU Data Input | AH16
PRG2_PRUO_GPI9 PRU_ICSSG PRU Data Input | AG16
PRG2_PRUO_GPI10 PRU_ICSSG PRU Data Input | AF16
PRG2_PRUO_GPI11 PRU_ICSSG PRU Data Input | AE16
PRG2_PRUO_GPI12 PRU_ICSSG PRU Data Input | N23
PRG2_PRUO_GPI13 PRU_ICSSG PRU Data Input | M26
PRG2_PRUO_GPI14 PRU_ICSSG PRU Data Input | P28
PRG2_PRUO_GPI15 PRU_ICSSG PRU Data Input | P27
PRG2_PRUO_GPI16 PRU_ICSSG PRU Data Input | AD16
PRG2_PRUO_GPI17 PRU_ICSSG PRU Data Input | P23
PRG2_PRUO_GPOO0 PRU_ICSSG PRU Data Output 10 AF18
PRG2_PRUO_GPO1 PRU_ICSSG PRU Data Output 10 AE18
PRG2_PRUO_GPO2 PRU_ICSSG PRU Data Output 10 AH17
PRG2_PRUO_GPO3 PRU_ICSSG PRU Data Output 10 AG18
PRG2_PRUO_GPO4 PRU_ICSSG PRU Data Output 10 AG17
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# 5-55. PRU_ICSSG2 Signal Descriptions (#iX)

SIGNAL NAME [1] DESCRIPTION [2] P'N[;]YPE BALL [4]
PRG2_PRUO_GPOS5 PRU_ICSSG PRU Data Output 10 AF17
PRG2_PRUO_GPO6 PRU_ICSSG PRU Data Output 10 AE17
PRG2_PRUO_GPO7 PRU_ICSSG PRU Data Output 10 AC19
PRG2_PRUO_GPOS PRU_ICSSG PRU Data Output 10 AH16
PRG2_PRUO_GPOY PRU_ICSSG PRU Data Output 10 AG16
PRG2_PRUO_GPO10 PRU_ICSSG PRU Data Output 10 AF16
PRG2_PRUO_GPO11 PRU_ICSSG PRU Data Output 10 AE16
PRG2_PRU0_GPO12 PRU_ICSSG PRU Data Output 10 N23
PRG2_PRUO_GPO13 PRU_ICSSG PRU Data Output 10 M26
PRG2_PRUO_GPO14 PRU_ICSSG PRU Data Output 10 P28
PRG2_PRUO_GPO15 PRU_ICSSG PRU Data Output 10 P27
PRG2_PRUO_GPO16 PRU_ICSSG PRU Data Output 10 AD16
PRG2_PRU0_GPO17 PRU_ICSSG PRU Data Output 10 P23
PRG2_PRU1_GPIO PRU_ICSSG PRU Data Input i AH15
PRG2_PRU1_GPI1 PRU_ICSSG PRU Data Input | AC16
PRG2_PRU1_GPI2 PRU_ICSSG PRU Data Input | AD17
PRG2_PRU1_GPI3 PRU_ICSSG PRU Data Input I AH14
PRG2_PRU1_GPI4 PRU_ICSSG PRU Data Input I AG14
PRG2_PRU1_GPI5 PRU_ICSSG PRU Data Input I AG15
PRG2_PRU1_GPI6 PRU_ICSSG PRU Data Input I AC17
PRG2_PRU1_GPI7 PRU_ICSSG PRU Data Input i AE15
PRG2_PRU1_GPI8 PRU_ICSSG PRU Data Input i AD15
PRG2_PRU1_GPI9 PRU_ICSSG PRU Data Input i AF14
PRG2_PRU1_GPI10 PRU_ICSSG PRU Data Input | AC15
PRG2_PRU1_GPI11 PRU_ICSSG PRU Data Input I AD14
PRG2_PRU1_GPI12 PRU_ICSSG PRU Data Input I N26
PRG2_PRU1_GPI13 PRU_ICSSG PRU Data Input I N25
PRG2_PRU1_GPI14 PRU_ICSSG PRU Data Input I P24
PRG2_PRU1_GPI15 PRU_ICSSG PRU Data Input i R27
PRG2_PRU1_GPI16 PRU_ICSSG PRU Data Input i AE14
PRG2_PRU1_GPI17 PRU_ICSSG PRU Data Input | 23
PRG2_PRU1_GPOO PRU_ICSSG PRU Data Output 10 AH15
PRG2_PRU1_GPO1 PRU_ICSSG PRU Data Output 10 AC16
PRG2_PRU1_GPO2 PRU_ICSSG PRU Data Output 10 AD17
PRG2_PRU1_GPO3 PRU_ICSSG PRU Data Output 10 AH14
PRG2_PRU1_GPO4 PRU_ICSSG PRU Data Output 10 AG14
PRG2_PRU1_GPOS5 PRU_ICSSG PRU Data Output 10 AG15
PRG2_PRU1_GPO6 PRU_ICSSG PRU Data Output 10 AC17
PRG2_PRU1_GPO7 PRU_ICSSG PRU Data Output 10 AE15
PRG2_PRU1_GPOS8 PRU_ICSSG PRU Data Output 10 AD15
PRG2_PRU1_GPOY PRU_ICSSG PRU Data Output 10 AF14
PRG2_PRU1_GPO10 PRU_ICSSG PRU Data Output 10 AC15
PRG2_PRU1_GPO11 PRU_ICSSG PRU Data Output 10 AD14
PRG2_PRU1_GPO12 PRU_ICSSG PRU Data Output 10 N26
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# 5-55. PRU_ICSSG2 Signal Descriptions (#iX)

SIGNAL NAME [1] DESCRIPTION [2] P'N[;]YPE BALL [4]
PRG2_PRU1_GPO13 PRU_ICSSG PRU Data Output 10 N25
PRG2_PRU1_GPO14 PRU_ICSSG PRU Data Output 10 P24
PRG2_PRU1_GPO15 PRU_ICSSG PRU Data Output 10 R27
PRG2_PRU1_GPO16 PRU_ICSSG PRU Data Output 10 AE14
PRG2_PRU1_GPO17 PRU_ICSSG PRU Data Output 10 T23
PRG2_PWMO0_TZ_IN PRU_ICSSG PWM Trip Zone Input | P28
PRG2_PWMO_TZ_OUT PRU_ICSSG PWM Trip Zone Output 0 P24
PRG2_PWM1_TZ_IN PRU_ICSSG PWM Trip Zone Input | F18
PRG2_PWM1_TZ_OUT PRU_ICSSG PWM Trip Zone Output o AE14
PRG2_PWM2_TZ_IN PRU_ICSSG PWM Trip Zone Input i P23
PRG2_PWM2_TZ_OUT PRU_ICSSG PWM Trip Zone Output 0o 23
PRG2_PWM3_TZ_IN PRU_ICSSG PWM Trip Zone Input i AE15
PRG2_PWM3_TZ_OUT PRU_ICSSG PWM Trip Zone Output 0 AF14
PRG2_PWMO_AO PRU_ICSSG PWM Output A 10 AG17
PRG2_PWMO_A1 PRU_ICSSG PWM Output A 10 AD16
PRG2_PWMO0_A2 PRU_ICSSG PWM Output A 10 AD15
PRG2_PWM0_BO PRU_ICSSG PWM Output B 10 AH16
PRG2_PWMO_B1 PRU_ICSSG PWM Output B 10 ADA7
PRG2_PWM0_B2 PRU_ICSSG PWM Output B 10 AC15
PRG2_PWM1_A0 PRU_ICSSG PWM Output A 10 R23
PRG2_PWM1_Af PRU_ICSSG PWM Output A 10 AD18
PRG2_PWM1_A2 PRU_ICSSG PWM Output A 10 AE26
PRG2_PWM1_BO PRU_ICSSG PWM Output B 10 T24
PRG2_PWM1_B1 PRU_ICSSG PWM Output B 10 AH18
PRG2_PWM1_B2 PRU_ICSSG PWM Output B 10 AE28
PRG2_PWM2_A0 PRU_ICSSG PWM Output A 10 N23
PRG2_PWM2_AT PRU_ICSSG PWM Output A 10 P27
PRG2_PWM2_A2 PRU_ICSSG PWM Output A 10 N25
PRG2_PWM2_BO PRU_ICSSG PWM Output B 10 M26
PRG2_PWM2_B1 PRU_ICSSG PWM Output B 10 N26
PRG2_PWM2_B2 PRU_ICSSG PWM Output B 10 R27
PRG2_PWM3_A0 PRU_ICSSG PWM Output A 10 AF18
PRG2_PWM3_AT PRU_ICSSG PWM Output A 10 AF17
PRG2_PWM3_A2 PRU_ICSSG PWM Output A 10 AH15
PRG2_PWM3_BO PRU_ICSSG PWM Output B 10 AG18
PRG2_PWM3_B1 PRU_ICSSG PWM Output B 10 AE17
PRG2_PWM3_B2 PRU_ICSSG PWM Output B 10 AC16
PRG2_RGMII1_RXC PRU_ICSSG RGMII Receive Clock | AF17
PRG2_RGMII_RX_CTL PRU_ICSSG RGMII Receive Control | AG17
PRG2_RGMIN_TXC PRU_ICSSG RGMIl Transmit Clock 10 AD16
PRG2_RGMI_TX_CTL PRU_ICSSG RGMIl Transmit Control o AE17
PRG2_RGMII2_RXC PRU_ICSSG RGMIl Receive Clock i AG15
PRG2_RGMII2_RX_CTL PRU_ICSSG RGMIl Receive Control i AG14
PRG2_RGMII2_TXC PRU_ICSSG RGMIl Transmit Clock 10 AE14
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# 5-55. PRU_ICSSG2 Signal Descriptions (#iX)

SIGNAL NAME [1] DESCRIPTION [2] P'N[;]YPE BALL [4]
PRG2_RGMII2_TX_CTL PRU_ICSSG RGMII Transmit Control O AC17
PRG2_RGMII1_RDO PRU_ICSSG RGMII Receive Data | AF18
PRG2_RGMII1_RD1 PRU_ICSSG RGMII Receive Data | AE18
PRG2_RGMII1_RD2 PRU_ICSSG RGMII Receive Data | AH17
PRG2_RGMII1_RD3 PRU_ICSSG RGMII Receive Data | AG18
PRG2_RGMII1_TDO PRU_ICSSG RGMII Transmit Data O AH16
PRG2_RGMII1_TD1 PRU_ICSSG RGMII Transmit Data O AG16
PRG2_RGMII1_TD2 PRU_ICSSG RGMII Transmit Data O AF16
PRG2_RGMII1_TD3 PRU_ICSSG RGMII Transmit Data O AE16
PRG2_RGMII2_RDO0O PRU_ICSSG RGMII Receive Data | AH15
PRG2_RGMII2_RD1 PRU_ICSSG RGMII Receive Data | AC16
PRG2_RGMII2_RD2 PRU_ICSSG RGMII Receive Data | AD17
PRG2_RGMII2_RD3 PRU_ICSSG RGMII Receive Data | AH14
PRG2_RGMII2_TDO PRU_ICSSG RGMII Transmit Data O AD15
PRG2_RGMII2_TD1 PRU_ICSSG RGMII Transmit Data O AF14
PRG2_RGMII2_TD2 PRU_ICSSG RGMII Transmit Data O AC15
PRG2_RGMII2_TD3 PRU_ICSSG RGMII Transmit Data O AD14
PRG2_UARTO_CTSn PRU_ICSSG UART Clear to Send (active low) | AD12
PRG2_UARTO_RTSn PRU_ICSSG UART Request to Send (active low) (0] AH12
PRG2_UARTO0_RXD PRU_ICSSG UART Receive Data | AE12
PRG2_UARTO_TXD PRU_ICSSG UART Transmit Data O AF12

(1)  When OSC1 is being used with an external crystal, this signal is unavailable. The output functionality must be disabled.

5.3.22 SERDES
5.3.22.1 MAIN Domain

& 5-56. SERDESO Signal Descriptions

see (1)

SIGNAL NAME [1] DESCRIPTION [2] PIN[-;]YPE BALL [4]
SERDESO0_REFCLKN SERDES Clock Input (negative) | AG5
SERDESO0_REFCLKP SERDES Clock Input (positive) | AG6
SERDES0_REFRES SERDES Reference Resistor” A AC9
SERDESO0_RXN SERDES Differential Receive Data (negative) | AH3
SERDESO0_RXP SERDES Differential Receive Data (positive) | AG2
SERDESO_TXN SERDES Differential Transmit Data (negative) O AH4
SERDESO0_TXP SERDES Differential Transmit Data (positive) O AG3

(1)  The functionality of these pins is controlled by CTRLMMR_SERDESO_CTRL[1:0] LANE_FUNC_SEL. 0x0 = USB3, 0x1 = PCle0
Lane0, 0x2 = ICSS2 SGMII Lane0.
(2) The required resistor value is 3kQ +1%.

see (D

& 5-57. SERDES1 Signal Descriptions

SIGNAL NAME [1]

DESCRIPTION [2]

PIN TYPE
(3]

BALL [4]

SERDES1_REFCLKN

SERDES Clock Input (negative)

AHG
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# 5-57. SERDES1 Signal Descriptions (#¢X)

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

SERDES1_REFCLKP SERDES Clock Input (positive) | AH7
SERDES1_REFRES SERDES Reference Resistor®” A AC14
SERDES1_RXN SERDES Differential Receive Data (negative) | AG9Y9
SERDES1_RXP SERDES Differential Receive Data (positive) | AH10
SERDES1_TXN SERDES Differential Transmit Data (negative) O AH9
SERDES1_TXP SERDES Differential Transmit Data (positive) (0] AG8

(1)  The functionality of these pins is controlled by CTRLMMR_SERDES1_CTRL[1:0] LANE_FUNC_SEL. 0x0 = PCle1 Lane0, Ox1 =

PCle0 Lane1, 0x2 = ICSS2 SGMII Lane1.

5.3.23 UART
5.3.23.1 MAIN Domain

£ 5-58. UARTO Signal Descriptions

SIGNAL NAME [1] DESCRIPTION [2] PIN[;YPE BALL [4]
UARTO_CTSn UART Clear to Send (active low) | AG11
UARTO_DCDn UART Data Carrier Detect (active low) | D25
UARTO_DSRn UART Data Set Ready (active low) | B26
UARTO_DTRn UART Data Terminal Ready (active low) O A24
UARTO_RIN UART Ring Indicator | E24
UARTO_RTSn UART Request to Send (active low) O AD11
UARTO_RXD UART Receive Data | AF11
UARTO_TXD UART Transmit Data 0] AE11

£ 5-59. UART1 Signal Descriptions

SIGNAL NAME [1] DESCRIPTION [2] PIN[?;]YPE BALL [4]
UART1_CTSn UART Clear to Send (active low) | AD22
UART1_RTSn UART Request to Send (active low) (0] AC21
UART1_RXD UART Receive Data | AE23
UART1_TXD UART Transmit Data 0] AD23

£ 5-60. UART2 Signal Descriptions

SIGNAL NAME [1] DESCRIPTION [2] PIN[?;]YPE BALL [4]
UART2_CTSn UART Clear to Send (active low) | Y26
UART2_RTSn UART Request to Send (active low) O W26
UART2_RXD UART Receive Data | Y27
UART2_TXD UART Transmit Data 0] W28
5.3.23.2 MCU Domain

# 5-61. UARTO Signal Descriptions

SIGNAL NAME [1] DESCRIPTION [2] PIN[-:I;]YPE BALL [4]
MCU_UARTO_CTSn UART Clear to Send (active low) | P1
MCU_UARTO_RTSn UART Request to Send (active low) O N3
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# 5-61. UARTO Signal Descriptions ($tX)

SIGNAL NAME [1] DESCRIPTION [2] PIN[-:I;]YPE BALL [4]
MCU_UARTO_RXD UART Receive Data | P4
MCU_UARTO_TXD UART Transmit Data 0] P5
5.3.23.3 WKUP Domain

# 5-62. UARTO Signal Descriptions

SIGNAL NAME [1] DESCRIPTION [2] PIN[;]YPE BALL [4]
WKUP_UARTO_CTSn UART Clear to Send (active low) | AC2
WKUP_UARTO_RTSn UART Request to Send (active low) (0] ACA1
WKUP_UARTO0_RXD UART Receive Data | AB1
WKUP_UARTO_TXD UART Transmit Data ) AB5
5.3.24 USB
5.3.24.1 MAIN Domain

# 5-63. USBO Signal Descriptions

SIGNAL NAME [1] DESCRIPTION [2] PIN[-:I;]YPE BALL [4]
USBO_DM USB 2.0 Differential Data (negative) 10 AE2
USBO_DP USB 2.0 Differential Data (positive) 10 AF1
USB0_DRVVBUS USB VBUS control output (active high) ) AD9
USBO0_ID USB 2.0 Dual-Role Device Role Select A AF7
usBo_vBuUs"” USB Level-shifted VBUS Input A AE7

(1)  An external resistor divider is required to limit the voltage applied to the device pin. For more information, see 7<= 8.2.3, USB

Design Guidelines.

£ 5-64. USB1 Signal Descriptions

SIGNAL NAME [1] DESCRIPTION [2] PIN[;I;]YPE BALL [4]
USB1_DM USB 2.0 Differential Data (negative) 10 AD2
USB1_DP USB 2.0 Differential Data (positive) 10 AE1
USB1_DRVVBUS USB VBUS control output (active high) (0] AC8
USB1_ID USB 2.0 Dual-Role Device Role Select A AF5
usB1_vBUS" USB Level-shifted VBUS Input A AF6

(1)  An external resistor divider is required to limit the voltage applied to the device pin. For more information, see 7= 8.2.3, USB

Design Guidelines.

5.3.25 Emulation and Debug

5.3.25.1 MAIN Domain

£ 5-65. Emulation and Debug 0 Signal Descriptions

SIGNAL NAME [1] DESCRIPTION [2] PIN[;YPE BALL [4]
EMUO Emulation Control 0 10 AA2
EMU1 Emulation Control 1 10 AA1
TCK JTAG Test Clock Input | AA4
TDI JTAG Test Data Input | C20
TDO JTAG Test Data Output 0oz A20
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# 5-65. Emulation and Debug 0 Signal Descriptions (%i¥)

SIGNAL NAME [1] DESCRIPTION [2] P'N[;]YPE BALL [4]

TMS JTAG Test Mode Select Input | A21

TRSTn JTAG Reset | AA3
TRC_CLK Trace Clock (0] AF18
TRC_CTL Trace Control (0] AE18
TRC_DATAOQ Trace Data 0 O AH17
TRC_DATA1 Trace Data 1 0] AG18
TRC_DATA2 Trace Data 2 O AG17
TRC_DATA3 Trace Data 3 (0] AF17
TRC_DATA4 Trace Data 4 (0] AE17
TRC_DATA5 Trace Data 5 (0] AC19
TRC_DATA6 Trace Data 6 0] AH16
TRC_DATA7 Trace Data 7 ) AG16
TRC_DATAS8 Trace Data 8 O AF16
TRC_DATA9 Trace Data 9 0] AE16
TRC_DATA10 Trace Data 10 O AD16
TRC_DATA11 Trace Data 11 (0] AH15
TRC_DATA12 Trace Data 12 (0] AC16
TRC_DATA13 Trace Data 13 0] AD17
TRC_DATA14 Trace Data 14 0] AH14
TRC_DATA15 Trace Data 15 ) AG14
TRC_DATA16 Trace Data 16 O AG15
TRC_DATA17 Trace Data 17 ) AC17
TRC_DATA18 Trace Data 18 0] AE15
TRC_DATA19 Trace Data 19 (0] AD15
TRC_DATA20 Trace Data 20 0] AF14
TRC_DATA21 Trace Data 21 0] AC15
TRC_DATA22 Trace Data 22 0] AD14
TRC_DATA23 Trace Data 23 ) AE14
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5.3.26 System and Miscellaneous
5.3.26.1 Boot Mode Configuration
5.3.26.1.1 MAIN Domain

£ 5-66. Sysboot Signal Descriptions

SIGNAL NAME [1] DESCRIPTION [2] P'Ng]YPE BALL [4]
BOOTMODEOO Bootmode pin 00 | M27
BOOTMODEO1 Bootmode pin 01 I M23
BOOTMODEO02 Bootmode pin 02 | M28
BOOTMODEO03 Bootmode pin 03 | M24
BOOTMODEO4 Bootmode pin 04 | N24
BOOTMODEO05 Bootmode pin 05 | N27
BOOTMODE06 Bootmode pin 06 I N28
BOOTMODEO7 Bootmode pin 07 I M25
BOOTMODEOS8 Bootmode pin 08 | N23
BOOTMODEQ9 Bootmode pin 09 | M26
BOOTMODE10 Bootmode pin 10 I P28
BOOTMODE1M1 Bootmode pin 11 | P27
BOOTMODE12 Bootmode pin 12 | N26
BOOTMODE13 Bootmode pin 13 | N25
BOOTMODE14 Bootmode pin 14 I P24
BOOTMODE15 Bootmode pin 15 I R27
BOOTMODE16 Bootmode pin 16 | P25
BOOTMODE17 Bootmode pin 17 I P26
BOOTMODE18 Bootmode pin 18 | u28
5.3.26.1.2 MCU Domain

#+ 5-67. Sysboot Signal Descriptions

SIGNAL NAME [1] DESCRIPTION [2] P'N[;';]YPE BALL [4]
MCU_BOOTMODEOQO Bootmode pin 00 | AF4
MCU_BOOTMODEO1 Bootmode pin 01 | AF3
MCU_BOOTMODE02 Bootmode pin 02 I AE3
MCU_BOOTMODE03" Bootmode pin 03 I AD1
MCU_BOOTMODEO04"” Bootmode pin 04 I AC3
MCU_BOOTMODE05'"” Bootmode pin 05 I Y2
MCU_BOOTMODE06'” Bootmode pin 06 I Y1
MCU_BOOTMODEO07"” Bootmode pin 07 I Y3
MCU_BOOTMODE08"” Bootmode pin 08 I AC5
MCU_BOOTMODE09 Bootmode pin 09 | AB4

(1) These signals must be connected to VSS through a separate external pull resistor to ensure these balls are held to a valid logic low

level.
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5.3.26.2 Clock
5.3.26.2.1 MAIN Domain

# 5-68. Clock1 Signal Descriptions

SIGNAL NAME [1] DESCRIPTION [2] PIN[-:I;]YPE BALL [4]
0OSC1_XI High frequency oscillator input | C22
0OSC1_XO High frequency oscillator output O E22

5.3.26.2.2 WKUP Domain
& 5-69. Clock0 Signal Descriptions

SIGNAL NAME [1] DESCRIPTION [2] PIN[;]YPE BALL [4]
WKUP_LFOSCO0_XI Low frequency (32.768 kHz) oscillator input | AE4
WKUP_LFOSCO0_XO Low frequency (32.768 kHz) oscillator output (0] AC4
WKUP_OSCO0_XI High frequency oscillator input | AD5
WKUP_OSCO0_XO High frequency oscillator output (0] AE6
5.3.26.3 System

5.3.26.3.1 MAIN Domain
# 5-70. System0 Signal Descriptions
SIGNAL NAME [1] DESCRIPTION [2] PIN[-:I;]YPE BALL [4]
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 ! A22
MAIN_PLL2 (PER1 PLL)
GPMCO_FCLK_MUX S;'(\;AC functional clock output selected through a mux 0 R28
NMIn External Interrupt | F18
OBSCLKO Oo:)hs/ervatlon clock output for test and debug purposes o c23
PORz Main Domain cold reset | E19
PORz_OUT Main Domain POR status output O C19
REFCLKON SERDES Differential Clock Output (negative) (0] AF9
REFCLKOP SERDES Differential Clock Output (positive) O AF10
REFCLK1N SERDES Differential Clock Output (negative) O AE8
REFCLK1P SERDES Differential Clock Output (positive) O AE9
RESETSTATz Main Domain warm reset status output (0] D19
RESETz Main Domain warm reset | F17
SOC_SAFETY_ERRORnN Error signal output from Main Domain ESM 10 E20
SYSCLKOUTO SYSCLKO output from Main PLL controller (divided by 4) 0 B22
for test and debug purposes only
5.3.26.3.2 WKUP Domain
% 5-71. System0 Signal Descriptions
SIGNAL NAME [1] DESCRIPTION [2] PIN[?;]YPE BALL [4]
MCU Bypass reset circuitry input. 0 = Internal POR is
MCU_BYP_POR used, 1 = External MCU_PORz signal is used. ! V5
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# 5-71. System0 Signal Descriptions (fzX)

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

MCU_CLKOUTO Reference clock output for Ethernet PHYs (50MHz or 0 AB2
25MHz)
MCU_EXT_REFCLKO External system clock input | AB3
MCU_OBSCLKO Sﬁiewatlon clock output for test and debug purposes o AB2
MCU_PORz MCU Domain cold reset | W5
MCU_PORz_OUT MCU Domain POR status output (0] V2
MCU_RESETSTATz MCU Domain warm reset status output O V3
MCU_RESETz MCU Domain warm reset | W4
MCU_SAFETY_ERRORnN Error signal output from MCU Domain ESM 10 W3
MCU_SYSCLKOUTO MCU Domain system clock output (divided by 4) for test 0 AB3
and debug purposes only
PMIC_POWER_ENO Power enable output for MAIN Domain supplies (0] Y5
PMIC_POWER_EN1 Power enable output for MAIN Domain supplies (0] AA5
5.3.26.4 Miscellaneous
5.3.26.4.1 WKUP Domain
¢ 5-72. Miscellaneous0 Signal Descriptions

SIGNAL NAME [1] DESCRIPTION [2] PIN[?;]YPE BALL [4]
TEMP_DIODE_P" Reserved A W6
(1) Do not connect any signal, test point, or board trace to this signal.
5.3.26.5 EFUSE
5.3.26.5.1 MAIN Domain

# 5-73. EFUSEO Signal Descriptions

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

VPP_CORE“) Programming voltage for MAIN Domain efuses PWR F21

M

This signal is valid only for High-Security devices. For more details, see 72> 6.7, 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.

5.3.26.5.2 MCU Domain

£ 5-74. EFUSEO Signal Descriptions

SIGNAL NAME [1] DESCRIPTION [2] PIN[?;]YPE BALL [4]
VPP_MCU(” Programming voltage for MCU Domain efuses PWR T6

(1) This signal is valid only for High-Security devices. For more details, see ©2<z.- 6.7, 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.

5.3.27 Power Supply

#+ 5-75. Power Supply Signal Description

SIGNAL NAME [1] DESCRIPTION [2] P'N[Q]YPE BALL [4]
CAP_VDDAR_COREOQOM External capacitor connection for CORE SRAM LDOs CAP P17
CAP_VDDAR_CORE1(" External capacitor connection for CORE SRAM LDOs CAP V17
CAP_VDDAR_CORE2(") External capacitor connection for CORE SRAM LDOs CAP W16

Copyright © 2023 Texas Instruments Incorporated

BEHI BT 87—\ 2 (ZE R PR Gapw) x5 106

Product Folder Links: AM6548 AM6528 AM6546 AM6526

English Data Sheet: SPRSP52


https://www.ti.com/ja-jp
https://www.ti.com/product/ja-jp/am6548?qgpn=am6548
https://www.ti.com/product/ja-jp/am6528?qgpn=am6528
https://www.ti.com/product/ja-jp/am6546?qgpn=am6546
https://www.ti.com/product/ja-jp/am6526?qgpn=am6526
https://www.ti.com/ja-jp/lit/pdf/JAJSJ32
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSJ32C&partnum=AM6548
https://www.ti.com/product/ja-jp/am6548?qgpn=am6548
https://www.ti.com/product/ja-jp/am6528?qgpn=am6528
https://www.ti.com/product/ja-jp/am6546?qgpn=am6546
https://www.ti.com/product/ja-jp/am6526?qgpn=am6526
https://www.ti.com/lit/pdf/SPRSP52

13 TEXAS
INSTRUMENTS

www.ti.com/ja-jp

AM6548, AM6528, AM6546, AM6526
JAJSJ32C — DECEMBER 2019 — REVISED SEPTEMBER 2023

# 5-75. Power Supply Signal Description (%t X)

SIGNAL NAME [1] DESCRIPTION [2] P'N[;]YPE BALL [4]
CAP_VDDAR_CORE3(" External capacitor connection for MSMC SRAM LDOs CAP M14
CAP_VDDAR_CORE4(") External capacitor connection for MSMC SRAM LDOs CAP L15
CAP_VDDAR_McCU™ External capacitor connection for MCU SRAM LDO CAP u10
CAP_VDDAR_MPUO_0(" External capacitor connection for MPU SRAM LDOs CAP M12
CAP_VDDAR_MPUO_1(" External capacitor connection for MPU SRAM LDOs CAP N12
CAP_VDDAR_MPU1_0M External capacitor connection for MPU SRAM LDOs CAP N18
CAP_VDDAR_MPU1_1(1) External capacitor connection for MPU SRAM LDOs CAP N15
CAP_VDDAR_WKUP(") External capacitor connection for WKUP SRAM LDO CAP Y10
CAP_VDDA_1P8_IOLDO_WKUP() 5())(::;?? capacitor connection for |10 Bias LDO in WKUP CAP AA8
CAP_VDDA_1P8_SDIO) External capacitor connection for SDIO LDO CAP J17
CAP_VDDA_1P8_lOLDOO(" External capacitor connection for 10 Bias LDO CAP G19
CAP_VDDA 1P8_|OLDO1(") External capacitor connection for 10 Bias LDO CAP Y19
CAP_VDDSHV_SDIO®) () External capacitor connection for SDIO LDO CAP H18
CAP_VDD_WKUP(™ External capacitor connection for WKUP LDO CAP V9
VDDA_1P8_MON_WKUP Supply monitor in WKUP domain A AB6
VDDA _1P8_SDIO®@) SDIO LDO analog power supply PWR G17
VDDA _1P8_CSIO CSI PHY analog power supply PWR L20, M21
VDDA _1P8_MONO Supply monitor in MAIN domain A AC6
VDDA_1P8_OLDIO OLDI analog power supply PWR L22
VDDA_1P8_SERDESO SERDESO0/1 (USB, PCIE) analog power supply PWR AA14, AB13, AB15
VDDA _3P3_IOLDO_WKUP WKUP |0 Bias LDO analog power supply PWR AB9
VDDA_3P3_MON_WKUP Supply monitor in WKUP domain A U6
VDDA _3P3_SDIO®@ SDIO LDO analog power supply PWR H17
VDDA _3P3_USB USB analog power supply PWR AC12
VDDA _3P3_IOLDOO0 |0 Bias LDO analog power supply PWR G18
VDDA _3P3_IOLDO1 10 Bias LDO analog power supply PWR AA21
VDDA_3P3_MONO Supply monitor in MAIN domain A AC10
VDDA_ADC_MCU ADCO0, ADC1 analog power supply PWR M7, M9
VDDA _LDO_WKUP WKUP LDO analog power supply PWR AB8
VDDA _MCU g/loc\ivtirsszﬁglllyLDO, MCU DPLL, CPSW DPLL analog PWR U12
VDDA_PLLO_DDR DDR DPLL analog power supply PWR H15
VDDA_PLL1_DDR DDR De-skew DPLL analog power supply PWR H11
VDDA _PLL_CORE CORE DPLL, PER1 DPLL analog power supply PWR Y17
VDDA _PLL_DSS DSS DPLL analog power supply PWR L21
VDDA_PLL_MPUO MPUO DPLL analog power supply PWR L12
VDDA_PLL_MPU1 MPU1 DPLL analog power supply PWR K15
VDDA_PLL_PERO PERO DPLL analog power supply PWR AB7
VDDA_POR_WKUP®) WKUP POR/POK analog power supply PWR Y9
VDDA_SRAM_COREO CORE SRAM LDOs analog power supply PWR M19
VDDA_SRAM_CORE1 CORE SRAM LDOs analog power supply PWR V16
VDDA_SRAM_MPUOQ MPU SRAM LDOs analog power supply PWR K7
VDDA_SRAM_MPU1 MPU SRAM LDOs analog power supply PWR L18
VDDA_VSYS_MON®) Supply monitor for system A AC11
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# 5-75. Power Supply Signal Description (%t X)

SIGNAL NAME [1] DESCRIPTION [2] P'N[;]YPE BALL [4]
WKUP High/Low Frequency Oscillator
VDDA_WKUP (WKUP_LFOSCO0 / WKUP_0OSCO0), SRAM LDO analog PWR AA9
power supply
VDDSO0 10 bias supply for VDDSHVO0 PWR G12
VDDS0_WKUP 10 bias supply for VDDSHV0_WKUP PWR V8
VDDS1 10 bias supply for VDDSHV1 PWR AA16
VDDS1_WKUP 10 bias supply for VDDSHV1_WKUP PWR T9
VDDS2 10 bias supply for VDDSHV2 PWR P20
VDDS2_WKUP 10 bias supply for VDDSHV2_WKUP PWR N8
VDDS3 1O bias supply for VDDSHV3 PWR T20
VDDS4 10 bias supply for VDDSHV4 PWR Y20
VDDS5 10 bias supply for VDDSHV5 PWR AC18
VDDS6 10 bias supply for VDDSHV6 PWR F20
VDDS7 10 bias supply for VDDSHV7 PWR K20
VDDS8 10 bias supply for VDDSHV8 PWR AA10
VDDSHVO0 Dual-voltage IO domain power supply PWR G15, H16
VDDSHV0_WKUP Dual-voltage 10 domain power supply PWR us, v7, W8, Y7
VDDSHV1 Dual-voltage 10 domain power supply PWR AA18, AB17
VDDSHV1_WKUP Dual-voltage 10 domain power supply PWR R6, R8, T7
VDDSHV2 Dual-voltage 10 domain power supply PWR N20, N22R’2F2>21’ R20,
VDDSHV2_WKUP Dual-voltage IO domain power supply PWR N6, P7, P9
VDDSHV3 Dual-voltage IO domain power supply PWR 21, U2(\)/‘2L:J,)22’ Va1,
. AA22, W20, W22,
VDDSHV4 Dual-voltage 10 domain power supply PWR Y21, Y23
VDDSHV5 Dual-voltage 10 domain power supply PWR AAZ0, ':BB;% AB21,
VDDSHV6 Dual-voltage IO domain power supply PWR G20, H19, H21
VDDSHV7 Dual-voltage 10 domain power supply PWR J20, J22, K21
VDDSHV8 Dual-voltage 10 domain power supply PWR AB11
VDDS_DDR DDR IO domain power supply PWR G10, GJ;' I—?S? H13,
VDDS OSC1 MAIN High Frequency Oscillator (OSC1) analog power PWR J16
- supply
AA12, J10, J12, J14,
J19, J8, K13, L14,
L19, M13, N14, P13,
. P15, P19, R14, R16,
VDD_CORE CORE voltage domain supply PWR R18, T13, T15, T17.
T19, U14, U16, U18,
V13, V15, V19, W14,
W18, Y11, Y13, Y15
VDD_DLL_MMCO MMCO PHY DLL voltage supply PWR G22
VDD_DLL_MMCA1 MMC1 PHY DLL voltage supply PWR H23
vVDD_MCU MCU voltage domain supply PWR N10, P11_|l1|j10, R12,
vVDD_MPUO MPUO voltage domain supply PWR |K11, K9, L10, L8, M11
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# 5-75. Power Supply Signal Description (%t X)

SIGNAL NAME [1] DESCRIPTION [2] P'N[;]YPE BALL [4]
. K16, K18, L17, M16,
VDD_MPU1 MPU1 voltage domain supply PWR M18, N17
VDD_WKUPQO® WKUP voltage domain supply PWR V11, W10, W12
VDD_WKUP1®*) WKUP voltage domain supply PWR M22

VSS

A1, A2, A28, AA11,
AA13, AA15, AA17,
AA19, AA23, AA26,
AA7, AB10, AB12,
AB14, AB16, AB18,
AB20, AB22, AD4,
AE10, AE25, AES5,
AF15, AF2, AF20,
AF8, AG1, AG10,
AG28, AG4, AG7,
AH1, AH11, AH2,
AH27, AH28, AH5,
AH8, B12, B15, B20,
B6, B9, D22, E26,
E28, E4, F14, F19,
F22, F25, F27, F3,
G11, G13, G16, G2,
G21, G23, G7, G9,
H1, H10, H12, H14,
H20, H22, H24, H26,
H28, H6, H8, J11,
J13, J15, J18, J21,
Ground GND J23, J25, J27, J7, J9,
K1, K10, K12, K14,
K17, K19, K22, K23,
K6, K8, L11, L13,
L16, L23, L24, L26,
L28, L3, L7, L9, M10,
M15, M17, M20, M8,
N11, N13, N16, N19,
N21, N7, N9, P10,
P12, P14, P16, P18,
P22, P6, P8, R11,
R13, R15, R17, R19,
R21, R7, R9, T10,
T12, T14,T16, T18,
T22,T26, T8, U11,
uU13, U15, U17, U19,
u21, U3, U7, U9,
V10, V12, V14, V18,
V20, V22, V6, W11,
W13, W15, W17,
W19, W21, W23, W7,
W9, Y12, Y14, Y16,
Y18, Y22, Y6, Y8

(M
)

(©)

4)
®)
6)

This pin must always be connected via a 1-pF capacitor to VSS.

The net connecting CAP_VDDA_1P8_SDIO and VDDA_1P8_SDIO to VDDS6 or VDDS7 must be connected to a 3.3-uF decoupling
capacitor. VDDA_1P8_SDIO, CAP_VDDA_1P8_SDIO, CAP_VDDSHV_SDIO, and VDDA_3P3_SDIO must be connected to VSS,
when SDIO_LDO is not used with either MMCO or MMC1.

When CAP_VDDSHV_SDIO is connected to VDDSHV6 or VDDSHV?7, the entire net which connects these pins should not exceed 6-
uF of decoupling capacitance. VDDA_1P8_SDIO, CAP_VDDA_1P8_SDIO, CAP_VDDSHV_SDIO, and VDDA_3P3_SDIO must be
connected to VSS, when SDIO_LDO is not used with either MMCO or MMC1.

These power rails should be connected together on the board level.

VDDA _POR_WKUP is preferred to be connected to CAP_VDDA_1P8_IOLDO_WKUP when using internal POR feature.

The VDDA_VSYS_MON pin provides a way to monitor the system power supply and is not fail-safe, unless implemented with the
appropriate resistor voltage divider source. For more information, see 7<=~ 8.2.5, System Power Supply Monitor Design
Guidelines.
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5.4 Pin Multiplexing

#% 5-76 describes the device pin multiplexing associated with pins.

-
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.

#* 5-76, Pin Multiplexing only describes signal multiplexing at the pins. For more information, related to signal multiplexing at the pins, see
section Pad Configuration Registers in the device TRM. Refer to the respective peripheral chapter in the device TRM for information
associated with peripheral signal multiplexing.

23

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

T
#& 5-76, Pin Multiplexing does not include SerDes signal functions. For more information, see section Serializer/Deserializer (SerDes) in the
device TRM.

ba s
The PRU_ICSSG 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_ICSSG chapter in the device TRM.

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

£ 5-76. Pin Multiplexing

BALL MUXMODE[7:0] SETTINGS
ADDRESS REGISTER NAME NUMBER

0 1 2 4 5 6 7 Bootstrap
0x0011C000 | CTRLMMR_PADCONFIGO m27 GPMCO_ADO VOUT1_DATAO VINO_DATA12 GPIO0_0 BOOTMODEO0O
0x0011C004 | CTRLMMR_PADCONFIG1 M23 GPMCO_AD1 VOUT1_DATA1 VINO_DATA13 GPIO0_1 BOOTMODEO1
0x0011C008 | CTRLMMR_PADCONFIG2 M28 GPMCO_AD2 VOUT1_DATA2 VINO_DATA14 GPIOO0_2 BOOTMODE02
0x0011C00C | CTRLMMR_PADCONFIG3 M24 GPMCO_AD3 VOUT1_DATA3 VINO_DATA15 GPIO0_3 BOOTMODEO03
0x0011C010 | CTRLMMR_PADCONFIG4 N24 GPMCO_AD4 VOUT1_DATA4 GPIO0_4 BOOTMODEO04
0x0011C014 | CTRLMMR_PADCONFIG5 N27 GPMCO_AD5 VOUT1_DATA5 GPIO0_5 BOOTMODEO05
0x0011C018 | CTRLMMR_PADCONFIG6 N28 GPMCO_AD6 VOUT1_DATA6 GPIO0_6 BOOTMODEO06
0x0011C01C | CTRLMMR_PADCONFIG7 M25 GPMCO_AD7 VOUT1_DATA7 GPIO0_7 BOOTMODEO7
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£ 5-76. Pin Multiplexing (%i¥)

BALL MUXMODE[7:0] SETTINGS
ADDRESS REGISTER NAME NUMBER
0 1 2 3 4 5 6 7 Bootstrap
0x0011C020 | CTRLMMR_PADCONFIG8 | N23 GPMCO_AD8 VOUT1_DATA8 VINO_DATAQ PRG2_PRUO_GPO | PRG2_PRUO_GPI |PRG2_PWM2_A0 GPIO0_8 BOOTMODE08
12 12
0x0011C024 | CTRLMMR_PADCONFIGY | M26 GPMCO_AD9 VOUT1_DATA9 VINO_DATA1 PRG2_PRUO_GPO | PRG2_PRUO_GP! |PRG2_PWM2_B0 GPIO0_9 BOOTMODE09
13 13
0x0011C028 | CTRLMMR_PADCONFIG10 | P28 GPMCO0_AD10 VOUT1_DATA10 | VINO_DATA2 PRG2_PRU0_GPO | PRG2_PRUO_GPI PRG2_PWMO_TZ_ | GPIO0_10 BOOTMODE10
14 14 IN
0x0011C02C | CTRLMMR_PADCONFIG11 | P27 GPMCO_AD11 VOUT1_DATA11 | VINO_DATA3 PRG2_PRU0_GPO | PRG2_PRUO_GPI |PRG2_PWM2_A1 GPIOO0_11 BOOTMODE 11
15 15
0x0011C030 | CTRLMMR_PADCONFIG12 |N26 GPMCO0_AD12 VOUT1_DATA12 | VINO_DATA4 PRG2_PRU1_GPO | PRG2_PRU1_GPI |PRG2_PWM2_B1 GPIO0_12 BOOTMODE12
12 12
0x0011C034 | CTRLMMR_PADCONFIG13 | N25 GPMCO_AD13 VOUT1_DATA13 | VINO_DATA5 PRG2_PRU1_GPO | PRG2_PRU1_GPI |PRG2_PWM2_A2 GPIOO0_13 BOOTMODE13
13 13
0x0011C038 | CTRLMMR_PADCONFIG14 | P24 GPMCO0_AD14 VOUT1_DATA14 | VINO_DATA6 PRG2_PRU1_GPO | PRG2_PRU1_GPI PRG2_PWMO_TZ_ | GPIO0_14 BOOTMODE 14
14 14 out
0x0011C03C | CTRLMMR_PADCONFIG15 | R27 GPMCO_AD15 VOUT1_DATA15 | VINO_DATA7 PRG2_PRU1_GPO | PRG2_PRU1_GPI |PRG2_PWM2_B2 GPIOO0_15 BOOTMODE15
15 15
0x0011C040 | CTRLMMR_PADCONFIG16 |R28 GPMCO_CLK VOUT1_DATA16 | VINO_PCLK GPMCO_FCLK_MU GPIO0_16
X
0x0011C044 | CTRLMMR_PADCONFIG17 | P25 GPMCO_ADVn_AL |VOUT1_DATA17 GPIO0_17 BOOTMODE16
E
0x0011C048 | CTRLMMR_PADCONFIG18 | P26 GPMCO_OEn_REn | VOUT1_DATA18 GPIO0_18 BOOTMODE17
0x0011C04C | CTRLMMR_PADCONFIG19 | U28 GPMCO_WEn VOUT1_DATA19 GPIOO0_19 BOOTMODE18
0x0011C050 | CTRLMMR_PADCONFIG20 | T28 GPMCO_BEOn_CL |VOUT1_DATA20 GPIO0_20
E
0x0011C054 | CTRLMMR_PADCONFIG21 | P23 GPMCO_BE1n VOUT1_DATA21 | VINO_HD PRG2_PRUO0_GPO | PRG2_PRUO_GPI |TIMER_IO2 PRG2_PWM2_TZ_ | GPIO0_21
17 17 IN
0x0011C058 | CTRLMMR_PADCONFIG22 |R26 GPMCO_WAITO | VOUT1_DATA22 GPIO0_22
0x0011C05C | CTRLMMR_PADCONFIG23 | R23 GPMCO_WAIT1 | VOUT1_DATA23 |VINO_VD PRG2_PWM1_A0 |PRG2_IEP1_EDC_|TIMER_IO3 PRG2_IEPO_EDIO |GPIO0_23
LATCH_INO _DATA_IN_OUT28
0x0011C060 | CTRLMMR_PADCONFIG24 | T25 GPMCO_WPn VOUT1_VSYNC GPIO0_24
0x0011C064 | CTRLMMR_PADCONFIG25 | T24 GPMCO_DIR VOUT1_HSYNC | VINO_DATA8 PRG2_PWM1_B0 |PRG2_IEP1_EDC_ | TIMER_IO6 PRG2_IEPO_EDIO |GPIO0_25
SYNC_OUTO _DATA_IN_OUT29
0x0011C068 | CTRLMMR_PADCONFIG26 |R24 GPMC0_CSn0 VOUT1_PCLK GPIO0_26
0x0011C06C | CTRLMMR_PADCONFIG27 | T23 GPMCO0_CSn1 VOUT1_DE VINO_DATA9 PRG2_PRU1_GPO | PRG2_PRU1_GPI |TIMER_IO7 PRG2_PWM2_TZ_ | GPIO0_27
17 17 out
0x0011C070 | CTRLMMR_PADCONFIG28 |R25 GPMCO0_CSn2 VOUT1_EXTPCLKI | VINO_DATA10 GPMCO_A27 PRG2_IEP1_EDC_ |12C2_SDA PRG2_IEPO_EDIO |GPIO0_28
N LATCH_IN1 _DATA_IN_OUT30
0x0011C074 | CTRLMMR_PADCONFIG29 | T27 GPMCO0_CSn3 VINO_DATA11 GPMCO0_A26 PRG2_IEP1_EDC_ |12C2_SCL PRG2_IEPO_EDIO | GPIO0_29
SYNC_OUT1 _DATA_IN_OUT31
0x0011C078 | CTRLMMR_PADCONFIG30 | AF18 PRG2_PRUO_GPO | PRG2_PRUO_GPI |PRG2_RGMII1_RD | GPMCO0_A25 TRC_CLK EHRPWMO_SYNCI | PRG2_PWM3_A0 | GPIO0_30
0 0 0
0x0011C07C | CTRLMMR_PADCONFIG31 | AE18 PRG2_PRUO_GPO | PRG2_PRUO_GPI |PRG2_RGMII1_RD | GPMCO_A24 TRC_CTL EHRPWMO_SYNC |SYNC2_OUT GPIO0_31
1 1 1 o
0x0011C080 | CTRLMMR_PADCONFIG32 | AH17 PRG2_PRUO_GPO | PRG2_PRUO_GPI |PRG2_RGMII1_RD | GPMCO0_A23 TRC_DATAOQ EHRPWM_TZn_IN | SYNC3_OUT GPIO0_32
2 2 2 0
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£ 5-76. Pin Multiplexing (%i¥)

BALL MUXMODE[7:0] SETTINGS
ADDRESS REGISTER NAME NUMBER
0 1 2 3 4 5 6 7 Bootstrap

0x0011C084 | CTRLMMR_PADCONFIG33 |AG18 PRG2_PRUO_GPO | PRG2_PRUO_GPI |PRG2_RGMII1_RD | GPMC0_A22 TRC_DATA1 EHRPWMO_A PRG2_PWM3_B0 |GPIO0_33
3 3 3

0x0011C088 | CTRLMMR_PADCONFIG34 |AG17 PRG2_PRUO_GPO | PRG2_PRUO_GPI |PRG2_RGMII1_RX | GPMCO0_A21 TRC_DATA2 EHRPWMO_B PRG2_PWMO_A0 |GPIO0_34
4 4 _CTL

0x0011C08C | CTRLMMR_PADCONFIG35 | AF17 PRG2_PRUO_GPO | PRG2_PRUO_GPI |[PRG2_RGMII1_RX | GPMC0_A20 TRC_DATA3 EHRPWM1_A PRG2_PWM3_A1 |GPIO0_35
5 5 c

0x0011C090 | CTRLMMR_PADCONFIG36 |AE17 PRG2_PRUO_GPO | PRG2_PRUO_GPI |PRG2_RGMII1_TX |GPMCO0_A19 TRC_DATA4 EHRPWM1_B PRG2_PWM3_B1 |GPIO0_36
6 6 _CTL

0x0011C094 | CTRLMMR_PADCONFIG37 [AC19 PRG2_PRUO_GPO | PRG2_PRUO_GPI |PRG2_MDIOO_MD |GPMCO0_A18 TRC_DATA5 EHRPWM_TZn_IN | EHRPWM_SOCA |GPIO0_37
7 7 10 1

0x0011C098 | CTRLMMR_PADCONFIG38 |AH16 PRG2_PRUO0_GPO | PRG2_PRUO_GPI |PRG2_RGMII1_TD | GPMCO_A17 TRC_DATA6 EHRPWM2_A PRG2_PWMO0_B0 |GPIO0_38
8 8 0

0x0011C09C | CTRLMMR_PADCONFIG39 |AG16 PRG2_PRUO_GPO | PRG2_PRUO_GPI |PRG2_RGMII1_TD | GPMCO0_A16 TRC_DATA7 EHRPWM2_B GPIO0_39
9 9 1

0x0011COAO0 | CTRLMMR_PADCONFIG40 |AF16 PRG2_PRUO_GPO | PRG2_PRUO_GPI |PRG2_RGMII1_TD |GPMCO0_A15 TRC_DATA8 EHRPWM_TZn_IN | EHRPWM_SOCB |GPIO0_40
10 10 2 2

0x0011C0A4 | CTRLMMR_PADCONFIG41 | AE16 PRG2_PRUO_GPO | PRG2_PRUO_GPI |PRG2_RGMII1_TD | GPMCO0_A14 TRC_DATA9 PRG2_ECAPO_IN_ | GPIOO0_41
11 11 3 APWM_OUT

0x0011COA8 | CTRLMMR_PADCONFIG42 |AD16 PRG2_PRUO_GPO | PRG2_PRUO_GPI |[PRG2_RGMII1_TX |GPMCO0_A13 TRC_DATA10 PRG2_PWMO0_A1 |GPIO0_42
16 16 Cc

0x0011COAC | CTRLMMR_PADCONFIG43 | AH15 PRG2_PRU1_GPO | PRG2_PRU1_GPI |PRG2_RGMII2_RD | GPMC0_A12 TRC_DATA11 EHRPWM3_A PRG2_PWM3_A2 |GPIO0_43
0 0 0

0x0011COBO | CTRLMMR_PADCONFIG44 | AC16 PRG2_PRU1_GPO | PRG2_PRU1_GPI |PRG2_RGMII2_RD | GPMCO0_A11 TRC_DATA12 EHRPWM3_B PRG2_PWM3_B2 |GPIOO0_44
1 1 1

0x0011COB4 | CTRLMMR_PADCONFIG45 | AD17 PRG2_PRU1_GPO | PRG2_PRU1_GPI |PRG2_RGMII2_RD | GPMC0_A10 TRC_DATA13 EHRPWM3_SYNCI | PRG2_PWMO0_B1 | GPIO0_45
2 2 2

0x0011C0B8 | CTRLMMR_PADCONFIG46 | AH14 PRG2_PRU1_GPO | PRG2_PRU1_GPI |PRG2_RGMII2_RD | GPMCO0_A9 TRC_DATA14 EHRPWM3_SYNC GPIO0_46
3 3 3 (0]

0x0011COBC | CTRLMMR_PADCONFIG47 | AG14 PRG2_PRU1_GPO | PRG2_PRU1_GPI |PRG2_RGMII2_RX | GPMCO0_A8 TRC_DATA15 EHRPWM_TZn_IN | PRG2_ECAPO_SY |GPIO0_47
4 4 _CTL 3 NC_OuT

0x0011C0CO | CTRLMMR_PADCONFIG48 | AG15 PRG2_PRU1_GPO | PRG2_PRU1_GPI |PRG2_RGMII2_RX | GPMCO0_A7 TRC_DATA16 EHRPWM4_A GPIO0_48
5 5 C

0x0011C0C4 | CTRLMMR_PADCONFIG49 | AC17 PRG2_PRU1_GPO | PRG2_PRU1_GPI [PRG2_RGMII2_TX | GPMCO_A6 TRC_DATA17 EHRPWM4_B GPIO0_49
6 6 _CTL

0x0011C0C8 | CTRLMMR_PADCONFIG50 | AE15 PRG2_PRU1_GPO | PRG2_PRU1_GPI [PRG2_MDIO0_MD |GPMCO_A5 TRC_DATA18 EHRPWM_TZn_IN |PRG2_PWM3_TZ_ | GPIO0_50
7 7 Cc 4 IN

0x0011COC | CTRLMMR_PADCONFIG51 |AD15 PRG2_PRU1_GPO | PRG2_PRU1_GPI |PRG2_RGMII2_TD | GPMCO_A4 TRC_DATA19 EHRPWM5_A PRG2_PWMO0_A2 |GPIO0_51

C 8 8 0

0x0011CODO | CTRLMMR_PADCONFIG52 | AF14 PRG2_PRU1_GPO | PRG2_PRU1_GPI [PRG2_RGMII2_TD | GPMCO_A3 TRC_DATA20 EHRPWM5_B PRG2_PWM3_TZ_ | GPIO0_52
9 9 1 ouT

0x0011C0D4 | CTRLMMR_PADCONFIG53 | AC15 PRG2_PRU1_GPO | PRG2_PRU1_GPI [PRG2_RGMII2_TD | GPMC0_A2 TRC_DATA21 EHRPWM_TZn_IN |PRG2_PWMO0_B2 |GPIO0_53
10 10 2 5

0x0011C0D8 | CTRLMMR_PADCONFIG54 | AD14 PRG2_PRU1_GPO | PRG2_PRU1_GPI |PRG2_RGMII2_TD | GPMCO0_A1 TRC_DATA22 PRG2_ECAPO_SY | GPIO0_54
1 11 3 NC_IN

0x0011COD | CTRLMMR_PADCONFIG55 | AE14 PRG2_PRU1_GPO | PRG2_PRU1_GPI |PRG2_RGMII2_TX | GPMCO_A0 TRC_DATA23 PRG2_PWM1_TZ_ | GPIO0_55

C 16 16 C ouT
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£ 5-76. Pin Multiplexing (%i¥)

BALL MUXMODE([7:0] SETTINGS
ADDRESS REGISTER NAME NUMBER
0 1 2 3 4 5 6 7 Bootstrap

0x0011COEO | CTRLMMR_PADCONFIG56 | AE22 PRG1_PRUO_GPO | PRG1_PRUO_GPI |PRG1_RGMII1_RD |PRG1_PWM3_A0 GPIO0_56
0 0 0

0x0011COE4 | CTRLMMR_PADCONFIG57 | AG24 PRG1_PRUO_GPO | PRG1_PRUO_GPI |PRG1_RGMII1_RD |PRG1_PWM3_B0 GPIO0_57
1 1 1

0x0011COE8 | CTRLMMR_PADCONFIG58 | AF23 PRG1_PRUO_GPO | PRG1_PRUO_GPI |PRG1_RGMII1_RD |PRG1_PWM2_A0 GPIO0_58
2 2 2

0x0011COEC | CTRLMMR_PADCONFIG59 | AD21 PRG1_PRUO_GPO | PRG1_PRUO_GPI |PRG1_RGMII1_RD |PRG1_PWM3_A2 GPIO0_59
3 3 3

0x0011COF0 | CTRLMMR_PADCONFIGE0 | AG23 PRG1_PRUO_GPO | PRG1_PRU0O_GPI |PRG1_RGMII1_RX |PRG1_PWM2_B0 GPIO0_60
4 4 _CTL

0x0011COF4 | CTRLMMR_PADCONFIG61 | AF27 PRG1_PRUO_GPO | PRG1_PRUO_GPI PRG1_PWM3_B2 GPIO0_61
5 5

0x0011COF8 | CTRLMMR_PADCONFIG62 | AF22 PRG1_PRUO_GPO | PRG1_PRUO_GPI |PRG1_RGMII1_RX |PRG1_PWM3_A1 GPIOO_62
6 6 (¢}

0x0011COFC | CTRLMMR_PADCONFIG63 | AG27 PRG1_PRUO_GPO | PRG1_PRUO_GPI |PRG1_IEP0_EDC_|PRG1_PWM3_B1 GPIOO_63
7 7 LATCH_IN1

0x0011C100 | CTRLMMR_PADCONFIG64 | AF28 PRG1_PRUO_GPO | PRG1_PRUO_GPI PRG1_PWM2_A1 GPIOO_64
8 8

0x0011C104 | CTRLMMR_PADCONFIG65 | AF26 PRG1_PRUO_GPO | PRG1_PRU0O_GPI |PRG1_UARTO_CT |PRG1_PWM3_TZ_ |SPI2_CS1 PRG1_IEPO_EDIO |GPIO0_65
9 9 Sn IN _DATA_IN_OUT28

0x0011C108 | CTRLMMR_PADCONFIG66 | AH25 PRG1_PRUO_GPO | PRG1_PRUO_GPI |PRG1_UARTO_RT |PRG1_PWM2_B1 |SPI2_CS2 PRG1_IEPO_EDIO |GPIO0_66
10 10 Sn _DATA_IN_OUT29

0x0011C10C | CTRLMMR_PADCONFIG67 | AF21 PRG1_PRUO_GPO | PRG1_PRUO_GPI |PRG1_RGMII1_TX |PRG1_PWM3_TZ_ PRG1_PRUO_GPO GPIO0_67
1 11 _CTL out 15

0x0011C110 | CTRLMMR_PADCONFIG68 | AH20 PRG1_PRUO_GPO | PRG1_PRU0O_GPI |PRG1_RGMII1_TD |PRG1_PWMO_AO PRG1_PRUO_GPO GPIO0_68
12 12 0 1

0x0011C114 | CTRLMMR_PADCONFIG69 | AH21 PRG1_PRUO_GPO | PRG1_PRU0O_GPI |PRG1_RGMII1_TD |PRG1_PWMO_B0O PRG1_PRUO_GPO GPIO0_69
13 13 1 12

0x0011C118 | CTRLMMR_PADCONFIG70 | AG20 PRG1_PRUO_GPO | PRG1_PRUO_GPI |PRG1_RGMII1_TD |PRG1_PWMO_A1 PRG1_PRUO_GPO GPIOO_70
14 14 2 13

0x0011C11C | CTRLMMR_PADCONFIG71 | AD19 PRG1_PRUO_GPO | PRG1_PRUO_GPI |PRG1_RGMII1_TD |PRG1_PWMO_B1 PRG1_PRUO_GPO GPIOO_71
15 15 3 14

0x0011C120 | CTRLMMR_PADCONFIG72 | AD20 PRG1_PRUO_GPO | PRG1_PRUO_GPI |PRG1_RGMII1_TX |PRG1_PWMO_A2 GPIO0_72
16 16 c

0x0011C124 | CTRLMMR_PADCONFIG73 | AH26 PRG1_PRUO_GPO | PRG1_PRUO_GPI |PRG1_IEPO_EDC_ |PRG1_PWMO_B2 GPIO0_73
17 17 SYNC_OUT1

0x0011C128 | CTRLMMR_PADCONFIG74 |AG25 PRG1_PRUO_GPO | PRG1_PRUO_GPI |PRG1_IEPO_EDC_ |PRG1_PWMO_TZ_ GPIO0_74
18 18 LATCH_INO IN

0x0011C12C | CTRLMMR_PADCONFIG75 | AG26 PRG1_PRUO_GPO | PRG1_PRUO_GPI |PRG1_IEPO_EDC_ |PRG1_PWMO_TZ_ GPIO0_75
19 19 SYNC_OUTO ouT

0x0011C130 | CTRLMMR_PADCONFIG76 | AH24 PRG1_PRU1_GPO | PRG1_PRU1_GPI |PRG1_RGMII2_RD GPIO0_76
0 0 0

0x0011C134 | CTRLMMR_PADCONFIG77 | AH23 PRG1_PRU1_GPO | PRG1_PRU1_GPI |PRG1_RGMII2_RD GPIOO_77
1 1 1

0x0011C138 | CTRLMMR_PADCONFIG78 | AG21 PRG1_PRU1_GPO | PRG1_PRU1_GPI |PRG1_RGMII2_RD |PRG1_PWM2_A2 GPIOO_78
2 2 2
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£ 5-76. Pin Multiplexing (%i¥)

BALL MUXMODE[7:0] SETTINGS
ADDRESS REGISTER NAME NUMBER
0 1 2 3 4 5 6 7 Bootstrap

0x0011C13C | CTRLMMR_PADCONFIG79 | AH22 PRG1_PRU1_GPO | PRG1_PRU1_GPI [PRG1_RGMII2_RD EQEP1_A GPIO0_79
3 3 3

0x0011C140 | CTRLMMR_PADCONFIG80 |AE21 PRG1_PRU1_GPO | PRG1_PRU1_GPI [PRG1_RGMII2_RX |PRG1_PWM2_B2 |EQEP1_B GPIO0_80
4 4 _CTL

0x0011C144 | CTRLMMR_PADCONFIG81 |AC22 PRG1_PRU1_GPO | PRG1_PRU1_GPI EQEP1_S GPIO0_81
5 5

0x0011C148 | CTRLMMR_PADCONFIG82 |AG22 PRG1_PRU1_GPO | PRG1_PRU1_GPI [PRG1_RGMII2_RX GPI100_82
6 6 C

0x0011C14C | CTRLMMR_PADCONFIG83 | AD23 PRG1_PRU1_GPO | PRG1_PRU1_GPI |PRG1_IEP1_EDC_ SPI2_CS0 UART1_TXD GPI00_83
7 7 LATCH_IN1

0x0011C150 | CTRLMMR_PADCONFIG84 |AE24 PRG1_PRU1_GPO | PRG1_PRU1_GPI PRG1_PWM2_TZ_ GPIO0_84
8 8 ouT

0x0011C154 | CTRLMMR_PADCONFIG85 |AF25 PRG1_PRU1_GPO | PRG1_PRU1_GPI [PRG1_UARTO0_RX PRG1_IEPO_EDIO |GPIO0_85
9 9 D _DATA_IN_OUT30

0x0011C158 | CTRLMMR_PADCONFIG86 |AF24 PRG1_PRU1_GPO | PRG1_PRU1_GPI |PRG1_UARTO_TX |PRG1_PWM2_TZ_|SPI2_CS3 PRG1_IEPO_EDIO | GPIO0_86
10 10 D IN _DATA_IN_OUT31

0x0011C15C | CTRLMMR_PADCONFIG87 | AC20 PRG1_PRU1_GPO | PRG1_PRU1_GPI |PRG1_RGMII2_TX EQEP1_| PRG1_PRU1_GPO GPIO0_87
11 11 _CTL 15

0x0011C160 | CTRLMMR_PADCONFIG88 | AE20 PRG1_PRU1_GPO | PRG1_PRU1_GPI [PRG1_RGMII2_TD |PRG1_PWM1_A0 PRG1_PRU1_GPO GPI00_88
12 12 0 1

0x0011C164 | CTRLMMR_PADCONFIG89 | AF19 PRG1_PRU1_GPO | PRG1_PRU1_GPI [PRG1_RGMII2_TD |PRG1_PWM1_B0 PRG1_PRU1_GPO GPI00_89
13 13 1 12

0x0011C168 | CTRLMMR_PADCONFIG90 |AH19 PRG1_PRU1_GPO | PRG1_PRU1_GPI [PRG1_RGMII2_TD |PRG1_PWM1_A1 PRG1_PRU1_GPO GPI0O0_90
14 14 2 13

0x0011C16C | CTRLMMR_PADCONFIG91 |AG19 PRG1_PRU1_GPO | PRG1_PRU1_GPI [PRG1_RGMII2_TD |PRG1_PWM1_B1 PRG1_PRU1_GPO GPI00_91
15 15 3 14

0x0011C170 | CTRLMMR_PADCONFIG92 |AE19 PRG1_PRU1_GPO | PRG1_PRU1_GPI |PRG1_RGMII2_TX |PRG1_PWM1_A2 GPIO0_92
16 16 C

0x0011C174 | CTRLMMR_PADCONFIG93 | AE23 PRG1_PRU1_GPO | PRG1_PRU1_GPI |PRG1_IEP1_EDC_ |PRG1_PWM1_B2 |SPI2_CLK PRG1_ECAPO_SY | UART1_RXD GPIO0_93
17 17 SYNC_OUT1 NC_ouT

0x0011C178 | CTRLMMR_PADCONFIG94 |AD22 PRG1_PRU1_GPO | PRG1_PRU1_GPI |[PRG1_IEP1_EDC_ |PRG1_PWM1_TZ_ | SPI2_D0O PRG1_ECAPO_SY | UART1_CTSn GPIO0_9%4
18 18 LATCH_INO IN NC_IN

0x0011C17C | CTRLMMR_PADCONFIG95 | AC21 PRG1_PRU1_GPO | PRG1_PRU1_GPI |PRG1_IEP1_EDC_ |PRG1_PWM1_TZ_ |SPI2_D1 PRG1_ECAPO_IN_ | UART1_RTSn GPIO0_95
19 19 SYNC_OUTO ouT APWM_OUT

0x0011C180 | CTRLMMR_PADCONFIG96 |AD18 PRG1_MDIOO0_MD | SPI1_CS2 PRG2_PWM1_A1 GPIO1_0
10

0x0011C184 | CTRLMMR_PADCONFIG97 | AH18 PRG1_MDIOO0_MD | SPI1_CS3 PRG2_PWM1_B1 GPIO1_1
Cc

0x0011C188 | CTRLMMR_PADCONFIG98 | D25 MMCO_DAT7 UARTO_DCDn EQEP2_A GPIO1_2

0x0011C18C | CTRLMMR_PADCONFIG99 |B26 MMCO_DAT6 UARTO_DSRn EQEP2_B GPIO1_3

0x0011C190 | CTRLMMR_PADCONFIG100 |A24 MMCO_DAT5 UARTO_DTRn EQEP2_| GPIO1_4

0x0011C194 | CTRLMMR_PADCONFIG101 | E24 MMCO_DAT4 UARTO_RIN EQEP2_S GPIO1_5

0x0011C198 | CTRLMMR_PADCONFIG102 | A25 MMCO_DAT3 GPIO1_6

0x0011C19C | CTRLMMR_PADCONFIG103 |C26 MMCO_DAT2 GPIO1_7

0x0011C1A0 | CTRLMMR_PADCONFIG104 |E25 MMCO_DAT1 GPIO1_8
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£ 5-76. Pin Multiplexing (%i¥)

BALL MUXMODE([7:0] SETTINGS
ADDRESS REGISTER NAME NUMBER
0 1 2 3 4 5 6 7 Bootstrap
0x0011C1A4 | CTRLMMR_PADCONFIG105 |A26 MMCO_DATO GPIO1_9
0x0011C1A8 | CTRLMMR_PADCONFIG106 |B25 MMCO_CLK GPIO1_10
0x0011C1AC | CTRLMMR_PADCONFIG107 |B27 MMCO_CMD GPIO1_11
0x0011C1B0 | CTRLMMR_PADCONFIG108 |C25 MMCO_DS GPIO1_12
0x0011C1B4 | CTRLMMR_PADCONFIG109 |A23 MMCO_SDCD PRG2_IEPO_EDIO |GPIO1_13
_OUTVALID
0x0011C1B8 | CTRLMMR_PADCONFIG110 |B23 MMCO_SDWP GPIO1_14
0x0011C1BC | CTRLMMR_PADCONFIG111 | AG13 SPI0_CS0 GPIO1_15
0x0011C1C0 | CTRLMMR_PADCONFIG112 | AF13 SPI0_CS1 CPTSO0_TS_COMP |I2C3_SCL PRG1_IEPO_EDIO |GPIO1_16
_OUTVALID
0x0011C1C4 | CTRLMMR_PADCONFIG113 | AH13 SPI0_CLK GPIO1_17
0x0011C1C8 | CTRLMMR_PADCONFIG114 | AE13 SPI0_DO GPIO1_18
0x0011C1C | CTRLMMR_PADCONFIG115 |AD13 SPI0_D1 GPIO1_19
c
0x0011C1D0 | CTRLMMR_PADCONFIG116 | AD12 SPI1_CS0 PRG2_IEPO_EDC_ | PRG2_UARTO_CT PRGO_IEPO_EDIO |GPIO1_20
LATCH_INO Sn _OUTVALID
0x0011C1D4 | CTRLMMR_PADCONFIG117 |AG12 SPI1_CS1 CPTSO_TS_SYNC |I2C3_SDA GPIO1_21
0x0011C1D8 | CTRLMMR_PADCONFIG118 | AH12 SPI1_CLK PRG2_IEPO_EDC_ | PRG2_UARTO_RT GPIO1_22
SYNC_OUTO0 Sn
0x0011C1D | CTRLMMR_PADCONFIG119 | AE12 SPI1_DO PRG2_IEPO_EDC_ | PRG2_UARTO_RX GPIO1_23
c LATCH_IN1 D
0x0011C1E0 | CTRLMMR_PADCONFIG120 |AF12 SPI1_D1 PRG2_IEPO_EDC_ | PRG2_UARTO_TX GPIO1 24
SYNC_OUT1 D
0x0011C1E4 | CTRLMMR_PADCONFIG121 | AF11 UARTO_RXD GPIO1_25
0x0011C1E8 | CTRLMMR_PADCONFIG122 |AE11 UARTO_TXD GPIO1_26
0x0011C1EC | CTRLMMR_PADCONFIG123 | AG11 UARTO_CTSn TIMER_I1O4 SPI0_CS2 GPIO1_27
0x0011C1FO | CTRLMMR_PADCONFIG124 |AD11 UARTO_RTSn TIMER_IO5 SPI0_CS3 GPIO1_28
0x0011C1F4 | CTRLMMR_PADCONFIG125 | V24 PRGO_PRUO_GPO | PRGO_PRUO_GPI |PRGO_RGMII1_RD | PRGO_PWM3_A0 MCASPO_ACLKX GPIO1_29
0 0 0
0x0011C1F8 | CTRLMMR_PADCONFIG126 | W25 PRGO_PRUO_GPO | PRGO_PRUO_GPI |PRGO_RGMII1_RD | PRGO_PWM3_B0 MCASPO_AFSX GPIO1_30
1 1 1
0x0011C1FC | CTRLMMR_PADCONFIG127 | W24 PRGO_PRUO_GPO | PRGO_PRUO_GPI |PRGO_RGMII1_RD | PRGO_PWM2_A0 MCASPO_ACLKR GPIO1_31
2 2 2
0x0011C200 | CTRLMMR_PADCONFIG128 | AA27 PRGO_PRUO_GPO | PRGO_PRUO_GPI |PRGO_RGMII1_RD |PRGO_PWM3_A2 MCASPO_AFSR GPIO1_32
3 3 3
0x0011C204 | CTRLMMR_PADCONFIG129 | Y24 PRGO_PRUO_GPO | PRGO_PRUO_GPI |PRGO_RGMII1_RX | PRGO_PWM2_B0 MCASPO_AXRO GPIO1_33
4 4 _CTL
0x0011C208 | CTRLMMR_PADCONFIG130 |V28 PRGO_PRUO_GPO | PRGO_PRUO_GPI PRGO_PWM3_B2 MCASPO_AXR1 GPIO1_34
5 5
0x0011C20C | CTRLMMR_PADCONFIG131 |Y25 PRGO_PRUO_GPO | PRGO_PRUO_GPI |PRGO_RGMII1_RX | PRGO_PWM3_A1 MCASPO_AXR2 GPIO1_35
6 6 c
0x0011C210 | CTRLMMR_PADCONFIG132 |U27 PRGO_PRUO_GPO | PRGO_PRUO_GPI |PRGO_IEPO_EDC_ |PRGO_PWM3_B1 |PRGO_ECAPO_SY |MCASPO_AXR3 GPIO1_36
7 7 LATCH_IN1 NC_IN
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£ 5-76. Pin Multiplexing (%i¥)

BALL MUXMODE[7:0] SETTINGS
ADDRESS REGISTER NAME NUMBER
0 1 2 3 4 5 6 7 Bootstrap

0x0011C214 | CTRLMMR_PADCONFIG133 |V27 PRGO0_PRUO_GPO | PRGO_PRUO_GPI PRGO_PWM2_A1 MCASPO_AXR4 GPIO1_37
8 8

0x0011C218 | CTRLMMR_PADCONFIG134 |V26 PRGO_PRUO_GPO | PRGO_PRUO_GPI |PRGO_UARTO_CT |PRGO_PWM3_TZ_ |SPI3_CS1 MCASPO_AXR5 PRGO_IEPO_EDIO |GPIO1_38
9 9 Sn IN _DATA_IN_OUT28

0x0011C21C | CTRLMMR_PADCONFIG135 |U25 PRGO_PRUO_GPO | PRGO_PRUO_GPI |PRGO_UARTO_RT [PRGO_PWM2_B1 |SPI3_CS2 MCASPO_AXR6 PRGO_IEPO_EDIO |GPIO1_39
10 10 Sn _DATA_IN_OUT29

0x0011C220 | CTRLMMR_PADCONFIG136 |AB25 PRGO_PRUO_GPO | PRGO_PRUO_GPI |PRGO_RGMII1_TX |PRGO_PWM3_TZ_ | PRGO_PRUO_GPO | MCASP0O_AXR7 GPIO1_40
1 11 _CTL ouT 15

0x0011C224 | CTRLMMR_PADCONFIG137 | AD27 PRGO0_PRUO_GPO | PRGO_PRUO_GPI |PRGO_RGMII1_TD |PRGO_PWMO0_AO0 |PRGO_PRUO_GPO | MCASPO_AXR8 GPIO1_41
12 12 0 11

0x0011C228 | CTRLMMR_PADCONFIG138 | AC26 PRGO_PRUO_GPO | PRG0O_PRUO_GP! |PRGO_RGMII1_TD |PRGO_PWMO0_BO |PRGO_PRUO_GPO | MCASPO_AXR9 GPIO1_42
13 13 1 12

0x0011C22C | CTRLMMR_PADCONFIG139 | AD26 PRGO_PRUO_GPO | PRG0O_PRUO_GPI |PRGO_RGMII1_TD | PRGO_PWMO0_A1 |PRGO_PRUO_GPO | MCASPO_AXR10 GPIO1_43
14 14 2 13

0x0011C230 | CTRLMMR_PADCONFIG140 | AA24 PRGO_PRUO_GPO | PRG0O_PRUO_GPI |PRGO0_RGMII1_TD |PRG0O_PWMO0_B1 |PRGO_PRUO_GPO | MCASPO_AXR11 GPIO1_44
15 15 3 14

0x0011C234 | CTRLMMR_PADCONFIG141 | AD28 PRGO_PRUO_GPO | PRGO_PRUO_GPI |PRGO_RGMIIM1_TX |PRG0O_PWMO0_A2 MCASPO_AXR12 | MCASP1_AHCLKR | GPIO1_45
16 16 C

0x0011C238 | CTRLMMR_PADCONFIG142 |U26 PRGO_PRUO_GPO | PRGO_PRUO_GPI |PRGO_IEPO_EDC_ |PRGO_PWMO0_B2 |PRGO_ECAPO_SY |MCASPO_AXR13 | MCASP1_AHCLKX | GPIO1_46
17 17 SYNC_OUT1 NC_OuUT

0x0011C23C | CTRLMMR_PADCONFIG143 |V25 PRGO_PRUO_GPO | PRGO_PRUO_GPI |PRGO_IEPO_EDC_ |PRGO_PWMO0_TZ_ | PRGO_ECAPO_IN_ | MCASPO_AXR14 | MCASP2_AHCLKR | GPIO1_47
18 18 LATCH_INO IN APWM_OUT

0x0011C240 | CTRLMMR_PADCONFIG144 |U24 PRGO_PRUO_GPO | PRGO_PRUO_GPI |PRGO_IEPO_EDC_ |PRGO_PWMO0_TZ_ MCASPO_AXR15 | MCASP2_AHCLKX | GPIO1_48
19 19 SYNC_OUTO ouT

0x0011C244 | CTRLMMR_PADCONFIG145 | AB28 PRGO_PRU1_GPO | PRGO_PRU1_GPI |PRGO_RGMII2_RD MCASP1_ACLKX GPIO1_49
0 0 0

0x0011C248 | CTRLMMR_PADCONFIG146 | AC28 PRGO_PRU1_GPO | PRGO_PRU1_GPI |PRGO_RGMII2_RD MCASP1_AFSX GPIO1_50
1 1 1

0x0011C24C | CTRLMMR_PADCONFIG147 | AC27 PRGO_PRU1_GPO | PRGO_PRU1_GPI |PRG0_RGMII2_RD | PRG0_PWM2_A2 MCASP1_ACLKR GPIO1_51
2 2 2

0x0011C250 | CTRLMMR_PADCONFIG148 | AB26 PRGO_PRU1_GPO | PRG0_PRU1_GPI |PRGO_RGMII2_RD EQEPO_A MCASP1_AFSR GPIO1_52
3 3 3

0x0011C254 | CTRLMMR_PADCONFIG149 | AA25 PRGO_PRU1_GPO | PRGO_PRU1_GPI |PRGO_RGMII2_RX |PRGO_PWM2_B2 |EQEP0O_B MCASP1_AXRO MCASPO_AHCLKR | GPIO1_53
4 4 _CTL

0x0011C258 | CTRLMMR_PADCONFIG150 |U23 PRGO_PRU1_GPO | PRGO_PRU1_GPI EQEPO_S MCASP1_AXR1 MCASPO_AHCLKX | GPIO1_54
5 5

0x0011C25C | CTRLMMR_PADCONFIG151 | AB27 PRGO_PRU1_GPO | PRGO_PRU1_GPI |PRGO_RGMII2_RX MCASP1_AXR2 GPIO1_55
6 6 c

0x0011C260 | CTRLMMR_PADCONFIG152 | W28 PRGO_PRU1_GPO | PRGO_PRU1_GPI |PRGO_IEP1_EDC_ SPI3_CS0 MCASP1_AXR3 UART2_TXD GPIO1_56
7 7 LATCH_IN1

0x0011C264 | CTRLMMR_PADCONFIG153 | W27 PRGO_PRU1_GPO | PRGO_PRU1_GPI PRGO_PWM2_TZ_ MCASP1_AXR4 GPIO1_57
8 8 ouT

0x0011C268 | CTRLMMR_PADCONFIG154 |Y28 PRGO_PRU1_GPO | PRGO_PRU1_GPI |PRGO0_UARTO_RX SPI3_CS3 MCASP1_AXR5 PRGO_IEPO_EDIO | GPIO1_58
9 9 D _DATA_IN_OUT30

0x0011C26C | CTRLMMR_PADCONFIG155 | AA28 PRGO_PRU1_GPO | PRGO_PRU1_GPI |PRGO_UARTO_TX |PRGO_PWM2_TZ_ |EQEPO_I MCASP1_AXR6 PRGO_IEPO_EDIO |GPIO1_59
10 10 D IN _DATA_IN_OUT31
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£ 5-76. Pin Multiplexing (%i¥)

BALL MUXMODE([7:0] SETTINGS
ADDRESS REGISTER NAME NUMBER
0 1 2 3 4 5 6 7 Bootstrap

0x0011C270 | CTRLMMR_PADCONFIG156 | AB24 PRGO_PRU1_GPO | PRGO_PRU1_GPI |PRGO_RGMII2_TX PRGO_PRU1_GPO | MCASP1_AXR7 GPIO1_60
11 11 _CTL 15

0x0011C274 | CTRLMMR_PADCONFIG157 |AC25 PRGO_PRU1_GPO | PRGO_PRU1_GPI |PRGO_RGMII2_TD |PRGO_PWM1_A0 |PRGO_PRU1_GPO | MCASP1_AXR8 GPIO1_61
12 12 0 1

0x0011C278 | CTRLMMR_PADCONFIG158 |AD25 PRGO_PRU1_GPO | PRGO_PRU1_GPI |PRGO_RGMII2_TD |PRGO_PWM1_B0 |PRGO_PRU1_GPO | MCASP1_AXR9 GPIO1_62
13 13 1 12

0x0011C27C | CTRLMMR_PADCONFIG159 | AD24 PRGO_PRU1_GPO | PRGO_PRU1_GPI |PRGO_RGMII2_TD |PRGO_PWM1_A1 |PRGO_PRU1_GPO | MCASP2_AFSR GPIO1_63
14 14 2 13

0x0011C280 | CTRLMMR_PADCONFIG160 | AE27 PRGO_PRU1_GPO | PRGO_PRU1_GPI |PRGO_RGMII2_TD |PRGO_PWM1_B1 |PRGO_PRU1_GPO | MCASP2_ACLKR GPIO1_64
15 15 3 14

0x0011C284 | CTRLMMR_PADCONFIG161 | AC24 PRGO_PRU1_GPO | PRGO_PRU1_GPI |PRGO_RGMII2_TX |PRGO_PWM1_A2 MCASP2_AXRO GPIO1_65
16 16 (e}

0x0011C288 | CTRLMMR_PADCONFIG162 | Y27 PRGO_PRU1_GPO | PRGO_PRU1_GPI |PRGO_IEP1_EDC_|PRGO_PWM1_B2 |SPI3_CLK MCASP2_AXR1 | UART2_RXD GPIO1_66
17 17 SYNC_OUT1

0x0011C28C | CTRLMMR_PADCONFIG163 | Y26 PRGO_PRU1_GPO | PRGO_PRU1_GPI |PRGO_IEP1_EDC_|PRGO_PWM1_TZ_ |SPI3_DO MCASP2_AFSX | UART2_CTSn GPIO1_67
18 18 LATCH_INO IN

0x0011C290 | CTRLMMR_PADCONFIG164 | W26 PRGO_PRU1_GPO | PRGO_PRU1_GPI |PRGO_IEP1_EDC_ |PRGO_PWM1_TZ_ |SPI3_D1 MCASP2_ACLKX |UART2_RTSn GPIO1_68
19 19 SYNC_OUTO out

0x0011C294 | CTRLMMR_PADCONFIG165 | AE26 PRGO_MDIO0_MD PRG2_PWM1_A2 MCASP2_AXR2 GPIO1_69
10

0x0011C298 | CTRLMMR_PADCONFIG166 | AE28 PRGO_MDIO0_MD PRG2_PWM1_B2 MCASP2_AXR3 GPIO1_70
c

0x0011C29C | CTRLMMR_PADCONFIG167 |F18 NMin PRG2_PWM1_TZ_

IN

0x0011C2A0 | CTRLMMR_PADCONFIG168 |F17 RESETz

0x0011C2A4 | CTRLMMR_PADCONFIG169 |D19 RESETSTATZ

0x0011C2A8 | CTRLMMR_PADCONFIG170 |C19 PORz_OUT

0x0011C2AC | CTRLMMR_PADCONFIG171 | E20 SOC_SAFETY_ER
RORn

0x0011C2B0 | CTRLMMR_PADCONFIG172 |C20 DI

0x0011C2B4 | CTRLMMR_PADCONFIG173 | A20 TDO

0x0011C2B8 | CTRLMMR_PADCONFIG174 | A21 ™S

0x0011C2BC | CTRLMMR_PADCONFIG175 |AD9 USB0_DRVVBUS GPIO1_71

0x0011C2C0 | CTRLMMR_PADCONFIG176 |AC8 USB1_DRVVBUS GPIO1_72

0x0011C2C4 | CTRLMMR_PADCONFIG177 | D27 MMC1_DAT3 GPIO1_73

0x0011C2C8 | CTRLMMR_PADCONFIG178 | D26 MMC1_DAT2 GPIO1_74

0x0011C2C | CTRLMMR_PADCONFIG179 |E27 MMC1_DAT1 GPIO1_75

C

0x0011C2D0 | CTRLMMR_PADCONFIG180 |D28 MMC1_DATO GPIO1_76

0x0011C2D4 | CTRLMMR_PADCONFIG181 |C27 MMC1_CLK GPIO1_77

0x0011C2D8 | CTRLMMR_PADCONFIG182 |C28 MMC1_CMD GPIO1_78

0x0011C2D | CTRLMMR_PADCONFIG183 |B24 MMC1_SDCD GPIO1_79

[
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£ 5-76. Pin Multiplexing (%i¥)

BALL MUXMODE[7:0] SETTINGS
ADDRESS REGISTER NAME NUMBER
0 1 2 4 6 7 Bootstrap

0x0011C2E0 | CTRLMMR_PADCONFIG184 |C24 MMC1_SDWP GPIO1_80

0x0011C2E8 | CTRLMMR_PADCONFIG186 | D20 12C0_SCL

0x0011C2EC | CTRLMMR_PADCONFIG187 | C21 12C0_SDA

0x0011C2F0 | CTRLMMR_PADCONFIG188 |B21 12C1_SCL CPTSO_HW1TSPU

SH
0x0011C2F4 | CTRLMMR_PADCONFIG189 |E21 12C1_SDA CPTS0_HW2TSPU
SH
0x0011C2F8 | CTRLMMR_PADCONFIG190 | D21 ECAPO_IN_APWM | SYNCO_OUT CPTSO_RFT_CLK GPIO1_86
_out

0x0011C2FC | CTRLMMR_PADCONFIG191 | A22 EXT_REFCLK1 SYNC1_OUT GPIO1_87

0x0011C300 | CTRLMMR_PADCONFIG192 |B22 TIMER_IO0 SYSCLKOUTO GPIO1_88

0x0011C304 | CTRLMMR_PADCONFIG193 |C23 TIMER_IO1 OBSCLKO GPIO1_89

0x0011C308 | CTRLMMR_PADCONFIG194 |E19 PORz

0x4301C000 | CTRLMMR_WKUP_PADCON | V1 MCU_OSPIO_CLK | MCU_HYPERBUS WKUP_GPIOO0_12
FIGO 0_CK

0x4301C004 | CTRLMMR_WKUP_PADCON | U1 MCU_OSPIO_LBC |MCU_HYPERBUS WKUP_GPIO0_13
FIG1 LKO 0_CKn

0x4301C008 | CTRLMMR_WKUP_PADCON | U2 MCU_OSPIO_DQS | MCU_HYPERBUS WKUP_GPIO0_14
FIG2 0_RWDS

0x4301C00C | CTRLMMR_WKUP_PADCON | U4 MCU_OSPIO_DO | MCU_HYPERBUS WKUP_GPIO0_15
FIG3 0_DQo0

0x4301C010 | CTRLMMR_WKUP_PADCON | U5 MCU_OSPI0_D1 MCU_HYPERBUS WKUP_GPIO0_16
FIG4 0_DQ1

0x4301C014 | CTRLMMR_WKUP_PADCON | T2 MCU_OSPIO_D2 | MCU_HYPERBUS WKUP_GPIO0_17
FIG5 0_DQ2

0x4301C018 | CTRLMMR_WKUP_PADCON | T3 MCU_OSPIO_D3 | MCU_HYPERBUS WKUP_GPIO0_18
FIG6 0_DQ3

0x4301C01C | CTRLMMR_WKUP_PADCON | T4 MCU_OSPIO_D4 | MCU_HYPERBUS WKUP_GPIOO0_19
FIG7 0_DQ4

0x4301C020 | CTRLMMR_WKUP_PADCON | T5 MCU_OSPIO_D5 | MCU_HYPERBUS WKUP_GPIO0_20
FIG8 0_DQ5

0x4301C024 | CTRLMMR_WKUP_PADCON | R2 MCU_OSPIO_D6 | MCU_HYPERBUS WKUP_GPIO0_21
FIG9 0_DQ6

0x4301C028 | CTRLMMR_WKUP_PADCON | R3 MCU_OSPIO_D7 | MCU_HYPERBUS WKUP_GPIO0_22
FIG10 0_DQ7

0x4301C02C | CTRLMMR_WKUP_PADCON | R4 MCU_OSPIO_CSn | MCU_HYPERBUS WKUP_GPIO0_23
FIG11 0 0_CSno0

0x4301C030 | CTRLMMR_WKUP_PADCON | R5 MCU_OSPIO_CSn | MCU_HYPERBUS WKUP_GPIO0_24
FIG12 1 0_RESETn

0x4301C034 | CTRLMMR_WKUP_PADCON | T1 MCU_OSPI1_CLK WKUP_GPIO0_25
FIG13

0x4301C038 | CTRLMMR_WKUP_PADCON | R1 MCU_OSPI1_LBC |MCU_OSPIO_CSn |MCU_HYPERBUS WKUP_GPIO0_26
FIG14 LKO 2 0_RESETOn

0x4301C03C | CTRLMMR_WKUP_PADCON | P2 MCU_OSPI1_DQS | MCU_OSPI0_CSn | MCU_HYPERBUS WKUP_GPIO0_27
FIG15 3 0_INTn
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FIG38

BALL MUXMODE[7:0] SETTINGS
ADDRESS REGISTER NAME NUMBER
0 1 2 3 4 5 7 Bootstrap

0x4301C040 | CTRLMMR_WKUP_PADCON | P3 MCU_OSPI1_DO WKUP_GPIO0_28
FIG16

0x4301C044 | CTRLMMR_WKUP_PADCON | P4 MCU_OSPI1_D1 MCU_UARTO_RXD | MCU_SPI1_CS1 WKUP_GPIO0_29
FIG17

0x4301C048 | CTRLMMR_WKUP_PADCON | P5 MCU_OSPI1_D2 MCU_UARTO_TXD | MCU_SPI1_CS2 WKUP_GPIO0_30
FIG18

0x4301C04C | CTRLMMR_WKUP_PADCON | P1 MCU_OSPI1_D3 MCU_UARTO_CTS | MCU_SPIO_CS1 WKUP_GPIO0_31
FIG19 n

0x4301C050 | CTRLMMR_WKUP_PADCON | N2 MCU_OSPI1_CSn WKUP_GPIO0_32
FIG20 0

0x4301C054 | CTRLMMR_WKUP_PADCON | N3 MCU_OSPI1_CSn | MCU_HYPERBUS |MCU_TIMER_I00 |MCU_HYPERBUS |MCU_UARTO_RTS |MCU_SPIO_CS2 WKUP_GPIO0_33
FIG21 1 0_WPn 0_Csn1 n

0x4301C058 | CTRLMMR_WKUP_PADCON | N4 MCU_RGMIIM1_TX_ | MCU_RMIIM_CRS_ WKUP_GPIO0_34
FIG22 CTL DV

0x4301C05C | CTRLMMR_WKUP_PADCON | N5 MCU_RGMII1_RX_ | MCU_RMIIM_RX_E WKUP_GPIO0_35
FIG23 CTL R

0x4301C060 | CTRLMMR_WKUP_PADCON | M2 MCU_RGMII1_TD3 WKUP_GPIO0_36
FIG24

0x4301C064 | CTRLMMR_WKUP_PADCON | M3 MCU_RGMIIM1_TD2 WKUP_GPIO0_37
FIG25

0x4301C068 | CTRLMMR_WKUP_PADCON | M4 MCU_RGMII1_TD1 | MCU_RMII1_TXD1 WKUP_GPIO0_38
FIG26

0x4301C06C | CTRLMMR_WKUP_PADCON | M5 MCU_RGMII1_TDO | MCU_RMII1_TXDO WKUP_GPIO0_39
FIG27

0x4301C070 | CTRLMMR_WKUP_PADCON | N1 MCU_RGMIIM_TX |MCU_RMINM_TX_E WKUP_GPIOO0_40
FIG28 Cc N

0x4301C074 | CTRLMMR_WKUP_PADCON | M1 MCU_RGMII1_RX | MCU_RMIIM_REF_ WKUP_GPIO0_41
FIG29 o] CLK

0x4301C078 | CTRLMMR_WKUP_PADCON | L2 MCU_RGMII1_RD WKUP_GPIO0_42
FIG30 3

0x4301C07C | CTRLMMR_WKUP_PADCON | L5 MCU_RGMII1_RD WKUP_GPIO0_43
FIG31 2

0x4301C080 | CTRLMMR_WKUP_PADCON | M6 MCU_RGMII1_RD | MCU_RMII1_RXD1 WKUP_GPIO0_44
FIG32 1

0x4301C084 | CTRLMMR_WKUP_PADCON | L6 MCU_RGMII1_RD | MCU_RMII1_RXDO WKUP_GPIO0_45
FIG33 0

0x4301C088 | CTRLMMR_WKUP_PADCON | L4 MCU_MDIO0_MDI WKUP_GPIO0_46
FIG34 (o]

0x4301C08C | CTRLMMR_WKUP_PADCON | L1 MCU_MDIO0_MD WKUP_GPIO0_47
FIG35 Cc

0x4301C090 | CTRLMMR_WKUP_PADCON | Y1 MCU_SPI0O_CLK WKUP_GPIO0_48 |MCU_BOOTMODE
FIG36 06

0x4301C094 | CTRLMMR_WKUP_PADCON | Y3 MCU_SPI0_DO WKUP_GPIO0_49 |MCU_BOOTMODE
FIG37 07

0x4301C098 | CTRLMMR_WKUP_PADCON | Y2 MCU_SPIO_D1 WKUP_GPIO0_50 |MCU_BOOTMODE
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£ 5-76. Pin Multiplexing (%i¥)

BALL MUXMODE[7:0] SETTINGS
ADDRESS REGISTER NAME NUMBER
0 1 2 3 4 5 6 7 Bootstrap
0x4301C09C | CTRLMMR_WKUP_PADCON | Y4 MCU_SPI0O_CSO0 WKUP_GPIO0_51
FIG39
0x4301COAO | CTRLMMR_WKUP_PADCON | AB1 WKUP_UARTO_RX WKUP_GPIO0_52
FIG40 D
0x4301C0A4 | CTRLMMR_WKUP_PADCON | AB5 WKUP_UARTO_TX WKUP_GPIO0_53
FIG41 D
0x4301C0A8 | CTRLMMR_WKUP_PADCON | W1 MCU_MCANO_TX WKUP_GPIO0_54
FIG42
0x4301C0A | CTRLMMR_WKUP_PADCON | W2 MCU_MCANO_RX WKUP_GPIOO0_55
Cc FIG43
0x4301C0B0O | CTRLMMR_WKUP_PADCON | AF4 WKUP_GPIO0_0 | MCU_SPI1_CLK WKUP_GPIO0_0 |MCU_BOOTMODE
FIG44 00
0x4301C0B4 | CTRLMMR_WKUP_PADCON | AF3 WKUP_GPIO0_1 | MCU_SPI1_DO WKUP_GPIO0_1 |MCU_BOOTMODE
FIG45 01
0x4301C0B8 | CTRLMMR_WKUP_PADCON | AE3 WKUP_GPIO0_2 | MCU_SPI1_D1 WKUP_GPIO0_2 |MCU_BOOTMODE
FIG46 02
0x4301COB | CTRLMMR_WKUP_PADCON | AD1 WKUP_GPIO0_3 | MCU_SPI1_CSO0 WKUP_GPIO0_3 |MCU_BOOTMODE
C FIG47 03
0x4301C0OCO | CTRLMMR_WKUP_PADCON | AC3 WKUP_GPIO0_4 |MCU_MCAN1_TX |MCU_SPIO_CS3 MCU_ADC_EXT_T WKUP_GPIO0_4 |MCU_BOOTMODE
FIG48 RIGGERO 04
0x4301C0C4 | CTRLMMR_WKUP_PADCON | AD3 WKUP_GPIO0_5 |MCU_MCAN1_RX |MCU_SPI1_CS3 MCU_ADC_EXT_T WKUP_GPIOO0_5
FIG49 RIGGER1
0x4301C0C8 | CTRLMMR_WKUP_PADCON | AC2 WKUP_GPIO0_6 | WKUP_UARTO_CT | MCU_CPTS0_HW WKUP_GPIOO0_6
FIG50 Sn 1TSPUSH
0x4301C0OC | CTRLMMR_WKUP_PADCON | AC1 WKUP_GPIO0_7 | WKUP_UARTO_RT | MCU_CPTS0_HW WKUP_GPIO0_7
Cc FIG51 Sn 2TSPUSH
0x4301C0DO0 | CTRLMMR_WKUP_PADCON | AC5 WKUP_GPIO0_8 MCU_CPTS0_TS_ WKUP_GPIO0_8 |MCU_BOOTMODE
FIG52 SYNC 08
0x4301C0D4 | CTRLMMR_WKUP_PADCON | AB4 WKUP_GPIO0_9 MCU_CPTS0_TS_ WKUP_GPIO0_9 |MCU_BOOTMODE
FIG53 COMP 09
0x4301C0D8 | CTRLMMR_WKUP_PADCON | AB3 WKUP_GPIOO0_10 | MCU_EXT_REFCL MCU_CPTSO0_RFT | MCU_SYSCLKOU WKUP_GPIOO0_10
FIG54 KO _CLK TO
0x4301COD | CTRLMMR_WKUP_PADCON | AB2 WKUP_GPIO0_11 | MCU_OBSCLKO MCU_TIMER_IO1 MCU_CLKOUTO WKUP_GPIOO0_11
C FIG55
0x4301COEO | CTRLMMR_WKUP_PADCON | AC7 WKUP_I2C0_SCL
FIG56
0x4301COE4 | CTRLMMR_WKUP_PADCON | AD6 WKUP_I2C0_SDA
FIG57
0x4301COE8 | CTRLMMR_WKUP_PADCON | AD8 MCU_I2C0_SCL
FIG58
0x4301COE | CTRLMMR_WKUP_PADCON | AD7 MCU_I2C0_SDA
Cc FIG59
0x4301COF0 | CTRLMMR_WKUP_PADCON | AA5 PMIC_POWER_EN
FIG60 1
0x4301COF4 | CTRLMMR_WKUP_PADCON | W3 MCU_SAFETY_ER
FIG61 RORn
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£ 5-76. Pin Multiplexing (%i¥)

BALL MUXMODE[7:0] SETTINGS
ADDRESS REGISTER NAME NUMBER
0 1 2 3 4 6 7 Bootstrap

0x4301COF8 | CTRLMMR_WKUP_PADCON | W4 MCU_RESETz

FIG62
0x4301COFC | CTRLMMR_WKUP_PADCON | V3 MCU_RESETSTAT

FIG63 z
0x4301C100 | CTRLMMR_WKUP_PADCON | V2 MCU_PORz_OUT

FIG64
0x4301C104 | CTRLMMR_WKUP_PADCON | AA4 TCK

FIG65
0x4301C108 | CTRLMMR_WKUP_PADCON | AA3 TRSTn

FIG66
0x4301C10C | CTRLMMR_WKUP_PADCON | AA2 EMUO

FIG67
0x4301C110 | CTRLMMR_WKUP_PADCON | AA1 EMUA1

FIG68
0x4301C114 | CTRLMMR_WKUP_PADCON | Y5 PMIC_POWER_EN

FIG69 0
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5.5 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 2> 6.4, Recommended
Operating Conditions, unless otherwise specified in 27> 2>~ 5.3, Signal Descriptions.

# 5-77. Unused Balls Specific Connection Requirements

BALL NUMBER BALL NAME CONNECTION REQUIREMENTS
C22 OSC1_XI
AE4 WKUP_LFOSCO0_XI
AA3 TRSTn
K2 MCU_ADCO_REFN
K3 MCU_ADCO_REFP
V5 MCU_BYP_POR
H2 MCU_ADC1_REFP
H3 MCU_ADC1_REFN
K5 MCU_ADCO_AINO
J3 MCU_ADCO_AIN1
J1 MCU_ADCO_AIN2
J5 MCU_ADCO_AIN3 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 low
K4 MCU_ADCO_AIN4 level if unused.
J4 MCU_ADCO_AIN5
J2 MCU_ADCO_AIN6
J6 MCU_ADCO_AIN7
F4 MCU_ADC1_AINO
G6 MCU_ADC1_AIN1
G4 MCU_ADC1_AIN2
H5 MCU_ADC1_AIN3
F5 MCU_ADC1_AIN4
G5 MCU_ADC1_AIN5
G3 MCU_ADC1_AIN6
H4 MCU_ADC1_AIN7
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£ 5-77. Unused Balls Specific Connection Requirements (%)

BALL NUMBER BALL NAME CONNECTION REQUIREMENTS
F17 RESETz
W4 MCU_RESETz
W5 MCU_PORz
E19 PORz
AA4 TCK
A21 T™MS
AC7 WKUP_12C0_ScCL Each of these balls must be connected to the corresponding power
AD6 WKUP_I12C0_SDA supply through a separate external pull resistor to ensure these balls
AD7 MCU 12CO SDA are held to a valid logic high level if unused."”
AD8 MCU_I2C0_SCL
F18 NMin
Cc20 TDI
A20 TDO
AA1 EMU1
AA2 EMUO
F21 VPP_CORE
T6 VPP_MCU
AG5 SERDESO0_REFCLKN
AG6 SERDESO0_REFCLKP
AC9 SERDESO_REFRES
AH3 SERDESO0_RXN
AG2 SERDESO0_RXP
AH4 SERDESO_TXN ) )
2G3 SERDESO_TXP This ball must be left unconnected if unused.
AH6 SERDES1_REFCLKN
AH7 SERDES1_REFCLKP
AC14 SERDES1_REFRES
AG9 SERDES1_RXN
AH10 SERDES1_RXP
AH9 SERDES1_TXN
AG8 SERDES1_TXP

(1)  To determine which power supply is associated with any 10 refer to 3% 5-1, Pin Attributes.

# 5-78. Reserved Balls Specific Connection Requirements

BALLS

CONNECTION REQUIREMENTS

AAB (RSV2), B1 (RSV3), AC23 (RSV4), C12 (RSV5), F9 (RSV6),
F10 (RSV7), AD10 (RSV8), AC13 (RSV9), B28 (RSV10), A27
(RSV11), D23 (RSV12), E23 (RSV13), W6 (TEMP_DIODE_P), F16
(DDR_FS_RESETn), D24 (MMCO_CALPAD), F23
(MMC1_CALPAD)

These balls must be left unconnected.

V4 (RSV1)

These balls must be connected to VSS through a separate external
pull resistor to ensure these balls are held to a valid logic low level.
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g2

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 10 cell.
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6 Specifications

6.1 Absolute Maximum Ratings

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

PARAMETERS MIN MAX| UNIT
VDD_CORE Supply voltage range for CORE domain -0.3 13| V
vVDD_MCU Supply voltage range for RSF MCU domain -0.3 13| V
vVDD_MPUO Supply voltage range for A53 MPUO domain -0.3 13| V
VDD_MPU1 Supply voltage range for A53 MPU1 domain -0.3 13| V
VDD_WKUPO Supply voltage range for WKUP domain -0.3 13| V
VDD_WKUP1 Supply voltage range for WKUP domain -0.3 13| V
VDD_DLL_MMCO Supply voltage range for MMCO DLL -0.3 13| V
VDD_DLL_MMC1 Supply voltage range for MMC1 DLL -0.3 13| V
VDDA_1P8_CSIO Supply voltage range for CSI PHY, Analog, 1.8 V -0.3 22|V
VDDA _1P8_OLDIO Supply voltage range for OLDI, Analog, 1.8 V -0.3 22|V
VDDA_1P8_SDIO Supply voltage range for SDIO LDO, Analog, 1.8 V -0.3 22|V
VDDA_1P8_SERDESO Supply voltage range for USB, PCIE, Analog, 1.8 V -0.3 22|V
VDDA _3P3_IOLDO_WKUP Supply voltage range for WKUP 10 Bias LDO, Analog, -0.3 38| V
33V
VDDA _3P3_IOLDOO0 Supply voltage range for IO Bias LDO, Analog 3.3 V -0.3 38| V
VDDA_3P3_IOLDO1 Supply voltage range for IO Bias LDO, Analog 3.3 V -0.3 38| V
VDDA_3P3_SDIO Supply voltage range for SDIO LDO, Analog, 3.3 V -0.3 38| V
VDDA _3P3_USB Supply voltage range for USBPHY, Analog, 3.3 V -0.3 38| V
VDDA_ADC_MCU Supply voltage range for ADCO, ADC1, Analog -0.3 22|V
VDDA_PLLO_DDR Supply voltage range for DDR DPLL, Analog -0.3 22|V
VDDA_PLL1_DDR Supply voltage range for DDR De-skew DPLL, Analog -0.3 22|V
VDDA _LDO_WKUP Supply voltage range for WKUP LDO, Analog -0.3 22|V
VDDA_MCU Supply voltage range for MCU SRAM LDO, MCU -0.3 22|V
DPLL, CPSW DPLL, Analog
VDDA _PLL_CORE Supply voltage range for CORE DPLL, PER1 DPLL, -0.3 22| V
Analog
VDDA_PLL_DSS Supply voltage range for DSS DPLL, Analog -0.3 22|V
VDDA_PLL_MPUO Supply voltage range for MPUO DPLL, Analog -0.3 22|V
VDDA_PLL_MPU1 Supply voltage range for MPU1 DPLL, Analog -0.3 22|V
VDDA_PLL_PERO Supply voltage range for PERO DPLL, Analog -0.3 22|V
VDDA_POR_WKUP Supply voltage range for WKUP POR, Analog -0.3 22|V
VDDA_SRAM_COREO Supply voltage range for CORE SRAM LDOs, Analog -0.3 22|V
VDDA_SRAM_CORE1 Supply voltage range for CORE SRAM LDOs, Analog -0.3 22|V
VDDA_SRAM_MPUO Supply voltage range for MPU SRAM LDOs, Analog -0.3 22|V
VDDA_SRAM_MPU1 Supply voltage range for MPU SRAM LDOs, Analog -0.3 22|V
VDDA_WKUP Supply voltage range for WKUP OSC, SRAM LDO, -0.3 22|V
Analog
VDDS_DDR Supply voltage range for DDR 10 domain -0.3 22|V
VDDS_0OSC1 Supply voltage range for CORE HFOSC, Analog -0.3 22|V
VDDSO0 Supply voltage range for VDDSHVO IO bias -0.3 22|V
VDDS0_WKUP Supply voltage range for VDDSHV0_WKUP 1O bias -0.3 22|V
VDDS1 Supply voltage range for VDDSHV1 IO bias -0.3 22|V
VDDS1_WKUP Supply voltage range for VDDSHV1_WKUP IO bias -0.3 22| V
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over operating free-air temperature range (unless otherwise noted)(") (2)

PARAMETERS MIN MAX | UNIT
VDDS2 Supply voltage range for VDDSHV2 |O bias -0.3 22|V
VDDS2_WKUP Supply voltage range for VDDSHV2_WKUP 1O bias -0.3 22| V
VDDS3 Supply voltage range for VDDSHV3 IO bias -0.3 22|V
VDDS4 Supply voltage range for VDDSHV4 IO bias -0.3 22|V
VDDS5 Supply voltage range for VDDSHV5 IO bias -0.3 22|V
VDDS6 Supply voltage range for VDDSHV6 IO bias -0.3 22|V
VDDS7 Supply voltage range for VDDSHV?7 |O bias -0.3 22|V
VDDS8 Supply voltage range for VDDSHV8 |0 bias -0.3 22|V
VDDSHV0 Supply voltage range for dual-voltage 10 1.8V -0.3 22|V
domain 33V 0.3 38| Vv
VDDSHV0_WKUP Supply voltage range for dual-voltage 10 1.8V -0.3 22|V
domain 33V 0.3 38| V
VDDSHV1 Supply voltage range for dual-voltage 10 1.8V -0.3 22|V
domain 33V 03 38| v
VDDSHV1_WKUP Supply voltage range for dual-voltage 10 1.8V -0.3 22|V
domain 33V 03 38| v
VDDSHV2 Supply voltage range for dual-voltage 10 1.8V -0.3 22|V
domain 33V 0.3 38| Vv
VDDSHV2_WKUP Supply voltage range for dual-voltage 10 1.8V -0.3 22|V
domain 33V 0.3 38| V
VDDSHV3 Supply voltage range for dual-voltage 10 1.8V -0.3 22|V
domain 33V 03 38| v
VDDSHV4 Supply voltage range for dual-voltage 10 1.8V -0.3 22|V
domain 33V 03 38| v
VDDSHV5 Supply voltage range for dual-voltage 10 1.8V -0.3 22|V
domain 33V 0.3 38| Vv
VDDSHV6 Supply voltage range for dual-voltage 10 1.8V -0.3 22|V
domain 33V 0.3 38| V
VDDSHV7 Supply voltage range for dual-voltage 10 1.8V -0.3 22|V
domain 33V 03 38| v
VDDSHV8 Supply voltage range for dual-voltage 10 1.8V -0.3 22|V
domain 33V 03 38| v
VPP_CORE Supply voltage range for CORE EFUSE domain NC®| v
VPP_MCU Supply voltage range for MCU EFUSE domain -0.3 1.89| V
USBO_VBUS Voltage range for USB VBUS comparator input -0.3 1.89| V
USB1_VBUS Voltage range for USB VBUS comparator input -0.3 1.89| V
Steady State Max. Voltage at all |[12C0_SCL, 12C0_SDA, 12C1_SCL, 12C1_SDA, NMin, -0.3 38| V
fail-safe 10 pins VDDA_3P3_MON_WKUP, VDDA_3P3_MONO
VDDA_1P8_MON_WKUP, VDDA_1P8_MONO -0.3 22| V
DDR_FS_RESETn -0.3 22| V
Steady State Max. Voltage at all |VDDA_VSYS_MON“ 0.3 227 v
other 10 pins(s’ All other 10 pins -0.3 10 supply voltage + 0.3| V
Transient Overshoot and 20% of 10 supply voltage for up to 20% of signal 0.2 x VDD Vv
Undershoot specification at 1O pin | period (see [X| 6-1, IO Transient Voltage Ranges)
Copyright © 2023 Texas Instruments Incorporated HFH 57— RN (ZE RSB Sh#) #8545 125

Product Folder Links: AM6548 AM6528 AM6546 AM6526

English Data Sheet: SPRSP52


https://www.ti.com/ja-jp
https://www.ti.com/product/ja-jp/am6548?qgpn=am6548
https://www.ti.com/product/ja-jp/am6528?qgpn=am6528
https://www.ti.com/product/ja-jp/am6546?qgpn=am6546
https://www.ti.com/product/ja-jp/am6526?qgpn=am6526
https://www.ti.com/ja-jp/lit/pdf/JAJSJ32
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSJ32C&partnum=AM6548
https://www.ti.com/product/ja-jp/am6548?qgpn=am6548
https://www.ti.com/product/ja-jp/am6528?qgpn=am6528
https://www.ti.com/product/ja-jp/am6546?qgpn=am6546
https://www.ti.com/product/ja-jp/am6526?qgpn=am6526
https://www.ti.com/lit/pdf/SPRSP52

13 TEXAS

AM6548, AM6528, AM6546, AM6526 INSTRUMENTS
JAJSJ32C — DECEMBER 2019 — REVISED SEPTEMBER 2023 www.ti.com/ja-jp
over operating free-air temperature range (unless otherwise noted)(") (2)
PARAMETERS MIN ‘ MAX | UNIT
Tste Storage temperature 55 +150| °C

(1) Stresses beyond those listed under Absolute Maximum Ratings may cause permanent damage to the device. These are stress ratings
only, and functional operation of the device at these or any other conditions beyond those indicated under ©7<=>- 6.4,
Recommended Operating Conditions is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect
device reliability.

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

(3) This parameter applies to all 10 pins which are not fail-safe and the requirement applies to all values of IO 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.

(4) The VDDA_VSYS_MON pin provides a way to monitor the system power supply and is not fail-safe, unless implemented with the
appropriate resistor voltage divider source. For more information, see =7 5.~ 8.2.5, System Power Supply Monitor Design
Guidelines.

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

(6) 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.

(7) The voltage on the VDDA_VSYS_MON pin should never exceed VDDA_POR_WKUP’s voltage.

(8) NC stands for No Connect.

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 12C0_SCL, 12C0_SDA, 12C1_SCL, 12C1_SDA, DDR_FS_RESETn, NMin,
VDDA_1P8_MON_WKUP, VDDA_1P8 MONO, VDDA_3P3_MON_WKUP, and VDDA _3P3_MONO 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 27 32>~ 6.1, Absolute Maximum
Ratings.

Overshoot = 20% of nominal
10 supply voltage

»

T

overshoot

T

period

T
undershoot

Undershoot = 20% of nominal
10 supply voltage

A Tovershoot + Tundershoot <20% of Tperiod

B 6-1. 10 Transient Voltage Ranges
6.2 ESD Ratings

VALUE UNIT
o Human-body model (HBM), per ANSI/ESDA/JEDEC JS-001(1) +1000
Electrostatic discharge - ——
V(esb) (ESD) Charged-device model (CDM), per JEDEC specification ANSI/ v
ESDA/JEDEC JS-002) 250

(1) JEDEC document JEP155 states that 500-V HBM allows safe manufacturing with a standard ESD control process.
(2) JEDEC document JEP157 states that 250-V CDM allows safe manufacturing with a standard ESD control process.
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6.3 Power-On Hours (POH)

OPERATING
CONDITION(") ) (3)

COMMERCIAL TEMPERATURE RANGE

EXTENDED TEMPERATURE RANGE

oPP CEMPERSTURE 0 LIFETIME (POH) JUNCTION TEMP (Tj) LIFETIME (POH)
OPP_NOM 100k 100k
OPP_OD 0°C to 90°C 100k -40°C to 105°C 100k
OPP_TURBO 100k 55k

(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.

6.4 Recommended Operating Conditions

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

SUPPLY NAME DESCRIPTION MIN() NOM MAX(") UNIT
VDD_CORE®) CORE voltage domain supply 1.05 1.1 1.15 \%
vDD_MCU®) MCU voltage domain supply 1.05 1.1 1.15 v
VDD_MPU0®) MPUO voltage domain supply OPP_NOM See &7 ar 6.5 \%

OPP_OD See /= 6.5 \%

OPP_TURBO See /=22 6.5 \Y
VDD_MPU1G) MPU1 voltage domain supply OPP_NOM See ¥/ a2 6.5 \%

OPP_OD See &/ =26.5 \%

OPP_TURBO See /a2 6.5 \
VDD_WKUPO WKUP voltage domain supply 1.05 1.1 1.15 \Y
VDD_WKUP1 WKUP voltage domain supply 1.05 1.1 1.15 \Y
VDD_DLL_MMCO MMCO PHY DLL voltage supply 1.05 1.1 1.15 \%
VDD_DLL_MMCH1 MMC1 PHY DLL voltage supply 1.05 1.1 1.15 \
VDDA _1P8_CSI0 CSI PHY analog power supply 1.71 1.8 1.89 \%
VDDA_1P8_SDIO SDIO LDO analog power supply 1.71 1.8 1.89 Vv
VDDA_1P8_OLDIO OLDI analog power supply 1.71 1.8 1.89 \%
VDDA_1P8_SERDESO SERDESO0/1 (USB, PCIE, SGMIl) analog power supply 1.71 1.8 1.89 \

Maximum peak-to-peak supply noise 30| mMVppmax
VDDA_3P3_IOLDO_WKUP |WKUP IO Bias LDO analog power supply 3.14 3.3 3.46 \Y
VDDA _3P3_IOLDOO0 10 Bias LDO analog power supply 3.14 3.3 3.46 \%
VDDA _3P3_IOLDO1 10 Bias LDO analog power supply 3.14 3.3 3.46 \%
VDDA _3P3_SDIO SDIO LDO analog power supply 3.14 3.3 3.46 \%
VDDA_3P3_USB USB analog power supply 3.14 3.3 3.46 Vv
VDDA_1P8_MON_WKUP 1.8V supply monitor in WKUP domain 1.71 1.8 1.89 \Y
VDDA_1P8_MONO 1.8V supply monitor in MAIN domain 1.71 1.8 1.89 \Y
VDDA_3P3_MON_WKUP 3.3V supply monitor in WKUP domain 3.14 3.3 3.46 \Y
VDDA_3P3_MONO 3.3V supply monitor in MAIN domain 3.14 3.3 3.46 \Y
VDDA_VSYS_MON Supply monitor for system 0 see® 1 \%
VDDA_ADC_MCU ADCO, ADC1 analog power supply 1.71 1.8 1.89 \%
VDDA _LDO_WKUP WKUP LDO analog power supply 1.71 1.8 1.89 Vv
VDDA_MCU MCU SRAM LDO, MCU DPLL, CPSW DPLL analog power 1.71 1.8 1.89 \Y
supply
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over operating free-air temperature range (unless otherwise noted)®?

SUPPLY NAME DESCRIPTION MIN() NOM MAX™ UNIT
VDDA _PLL_CORE CORE DPLL, PER1 DPLL analog power supply 1.71 1.8 1.89 \%
Maximum peak-to-peak supply noise 50| MVppmax
VDDA_PLLO_DDR DDR DPLL analog power supply 1.71 1.8 1.89 \%
Maximum peak-to-peak supply noise 50| mMVppmax
VDDA_PLL1_DDR DDR De-skew DPLL analog power supply 1.71 1.8 1.89 Vv
Maximum peak-to-peak supply noise 50| mMVppmax
VDDA_PLL_DSS DSS DPLL analog power supply 1.71 1.8 1.89 \Y
Maximum peak-to-peak supply noise 50| mMVppmax
VDDA_PLL_MPUO MPUO DPLL analog power supply 1.71 1.8 1.89 V
Maximum peak-to-peak supply noise 50| MVppmax
VDDA_PLL_MPU1 MPU1 DPLL analog power supply 1.71 1.8 1.89 \%
Maximum peak-to-peak supply noise 50| mMVppmax
VDDA_PLL_PERO PERO DPLL analog power supply 1.71 1.8 1.89 Vv
Maximum peak-to-peak supply noise 50| mMVppmax
VDDA_POR_WKUP WKUP POR/POK analog power supply 1.71 1.8 1.89 \Y
VDDA_SRAM_COREO CORE SRAM LDOs analog power supply 1.71 1.8 1.89 Vv
VDDA_SRAM_CORE1 CORE SRAM LDOs analog power supply 1.71 1.8 1.89 \%
VDDA_SRAM_MPUOQ MPU SRAM LDOs analog power supply 1.71 1.8 1.89 \%
VDDA_SRAM_MPU1 MPU SRAM LDOs analog power supply 1.71 1.8 1.89 \%
VDDA_WKUP WKUP High/Low Frequency Oscillator (WKUP_LFOSCO / 1.71 1.8 1.89 \
WKUP_OSCO0), SRAM LDO analog power supply
VDDS_DDR® DDR 10 domain power supply (DDR3L) 1.28 1.35 1.42 \
DDR 10 domain power supply (DDR4) 1.14 1.2 1.26 \
DDR 10 domain power supply (LPDDR4) 1.05 1.1 1.15 \Y
VDDS_0SC1 MAIN High Frequency Oscillator (OSC1) analog power 1.71 1.8 1.89 V
supply
VDDSO0 10 bias supply for VDDSHVO 1.71 1.8 1.89 \
VDDSO0_WKUP 10 bias supply for VDDSHV0_WKUP 1.71 1.8 1.89 \
VDDS1 10 bias supply for VDDSHV1 1.71 1.8 1.89 \
VDDS1_WKUP 10 bias supply for VDDSHV1_WKUP 1.71 1.8 1.89 \
VDDS2 10 bias supply for VDDSHV2 1.71 1.8 1.89 \
VDDS2_WKUP 10 bias supply for VDDSHV2_WKUP 1.71 1.8 1.89 \
VDDS3 10 bias supply for VDDSHV3 1.71 1.8 1.89 \
VDDS4 10 bias supply for VDDSHV4 1.71 1.8 1.89 V
VDDS5 10 bias supply for VDDSHV5 1.71 1.8 1.89 \
VDDS6 10 bias supply for VDDSHV6 1.71 1.8 1.89 \
VDDS7 10 bias supply for VDDSHV7 1.71 1.8 1.89 \
VDDS8 10 bias supply for VDDSHV8 1.71 1.8 1.89 \
VDDSHV0 Dual-voltage 10 domain power supply | 1.8-V operation 1.71 1.8 1.89 Vv
3.3-V operation 3.14 3.3 3.46 Vv
VDDSHV0_WKUP Dual-voltage 10 domain power supply | 1.8-V operation 1.71 1.8 1.89 Vv
3.3-V operation 3.14 3.3 3.46 Vv
VDDSHV1 Dual-voltage 10 domain power supply | 1.8-V operation 1.71 1.8 1.89 V
3.3-V operation 3.14 3.3 3.46 V
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over operating free-air temperature range (unless otherwise noted)®?

SUPPLY NAME DESCRIPTION MIN() NOM MAX™ UNIT
VDDSHV1_WKUP Dual-voltage 10 domain power supply | 1.8-V operation 1.71 1.8 1.89 V
3.3-V operation 3.14 3.3 3.46 V
VDDSHV2 Dual-voltage 10 domain power supply | 1.8-V operation 1.71 1.8 1.89 \%
3.3-V operation 3.14 3.3 3.46 Vv
VDDSHV2_WKUP Dual-voltage 10 domain power supply | 1.8-V operation 1.71 1.8 1.89 Vv
3.3-V operation 3.14 3.3 3.46 Vv
VDDSHV3 Dual-voltage 10 domain power supply | 1.8-V operation 1.71 1.8 1.89 Vv
3.3-V operation 3.14 3.3 3.46 Vv
VDDSHV4 Dual-voltage 10 domain power supply | 1.8-V operation 1.71 1.8 1.89 V
3.3-V operation 3.14 3.3 3.46 V
VDDSHV5 Dual-voltage 10 domain power supply | 1.8-V operation 1.71 1.8 1.89 \%
3.3-V operation 3.14 3.3 3.46 Vv
VDDSHV6 Dual-voltage 10 domain power supply | 1.8-V operation 1.71 1.8 1.89 Vv
3.3-V operation 3.14 3.3 3.46 Vv
VDDSHV7 Dual-voltage 10 domain power supply | 1.8-V operation 1.71 1.8 1.89 Vv
3.3-V operation 3.14 3.3 3.46 Vv
VDDSHV8 Dual-voltage 10 domain power supply | 1.8-V operation 1.71 1.8 1.89 V
3.3-V operation 3.14 3.3 3.46 V
USBO_VBUS Voltage range for USB VBUS comparator input 0 see(” 1.89 \%
USB1_VBUS Voltage range for USB VBUS comparator input 0 see(”) 1.89 \%
USBO_ID Voltage range for the USB ID input see®) \%
USB1_ID Voltage range for the USB ID input see(® v
VSS Ground 0 \Y
T, Operating junction temperature range | Extended -40 105 °C
Commercial 0 90 °C

M

(2
3

4)
®)

(6)

@)

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.

Refer to Power-On-Hour (POH) Limits for limitations.

This value is without AVS. 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 section Voltage
and Thermal Manager (VTM) in the device TRM. The power supply should be adjustable over the following ranges for each required
OPP:

+ OPP_NOM:09V-11V
+ OPP_OD:09V-12V
+ OPP_TURBO:09V-124V

The AVS Voltages will be within the above specified ranges.

VDDS_DDR is required to still be powered with either DDR4 voltage ranges, even If DDR interface is unused.

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 VDDA_VSYS_MON pin provides a way to monitor the system power supply and is not fail-safe, unless implemented with the
appropriate resistor voltage divider source. For more information, see =7 s> 8.2.5, 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 25> 8.2.3, USB
Design Guidelines.
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6.5 Operating Performance Points

This section describes the operating conditions of the device. This section also contains the description of each
operating performance point for processor clocks and device core clocks.

The OPP voltage and frequency values may change following the silicon characterization result.

% 6-1 describes the maximum supported frequency per speed grade for the device.

% 6-1. Speed Grade Maximum Frequency

MAXIMUM FREQUENCY (MHz)
DEVICE(")
MPU MCU DMSC GPU CBASS0 |ICSSG DDR4
AMB548xxX 1100 400 200 450 250 250 800 (DDR-1600)
AMB528xxX 1100 400 200 450 250 250 800 (DDR-1600)
AMG6546xxX 1100 400 200 N/A 250 250 800 (DDR-1600)
AMG6526xxX 1100 400 200 N/A 250 250 800 (DDR-1600)

(1)  N/A stands for Not Applicable.
6.5.1 Voltage and Core Clock Specifications

7 6-2 through Z 6-3 defines the device Operating Performance Points (OPPs). As shown in these tables, each
OPP defines a voltage and frequency pair for a given voltage domain supply.

e
This device, when used in a production system, only supports one static OPP over the lifetime of the

device. When designing a production system, a fixed OPP should be selected based on the maximum
frequency required by the system. The corresponding OPP voltage must then be exclusively used by

the device.
£ 6-2. VDD_MPUO OPPs
VDD_MPUO
VDD_MPUO OPPs(") MPUO
MIN NOM MAX
OPP_NOM 1.06 1.1 1.16 800 MHz
OPP_OD 1.14 1.2 1.26 1 GHz
OPP_TURBO 1.2 1.24 1.28 1.1 GHz

(1) For additional details about supported AVS Voltages, refer to the footnotes associated with ©7:3. 6.4, Recommended Operating

Conditions.
& 6-3. VDD_MPU1 OPPs
VDD_MPU1
VDD_MPU1 OPPs(") MPU1
MIN NOM MAX
OPP_NOM 1.06 11 1.16 800 MHz
OPP_OD 1.14 1.2 1.26 1 GHz
OPP_TURBO 1.2 1.24 1.28 1.1 GHz

(1) For additional details about supported AVS Voltages, refer to the footnotes associated with £27:5. 6.4, Recommended Operating
Conditions.

3% 6-4 describes the standard processor clocks speed characteristics vs OPP of the device.
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£ 6-4. Supported OPP vs Max Frequency

S OPP_NOM OPP_OD OPP_TURBO
MAXIMUM FREQUENCY (MHz) | MAXIMUM FREQUENCY (MHz) | MAXIMUM FREQUENCY (MHz)

VD_CORE

GPU 450 N/A N/A

DDR4 800 (DDR-1600) N/A N/A

CBASS0 250 N/A N/A

ICSSG 250 N/A N/A

VD_MPUO

MPUO 800 1000 1100

VD_MPU1

MPU1 800 1000 1100

VD_MCU

MCU ‘ 400 ‘ N/A ‘ N/A

VD_WKUP

DMSC \ 200 \ N/A \ N/A

(1)  N/A stands for Not Applicable.
(2) Maximum supported frequency is limited to the device speed grade (see 3 6-1, Speed Grade Maximum Frequency).
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6.6 Electrical Characteristics

The interfaces or signals described in 72> 6.6.1 through 7> 2> 6.6.5.1 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).

6.6.1 12C OPEN DRAIN DC Electrical Characteristics

over recommended operating conditions (unless otherwise noted)

PARAMETER \ MIN| TYP| MAX| UNIT
BALL NAMES in Mode 0: WKUP_|2C0_SCL / WKUP_I2C0_SDA / MCU_I2C0_SCL / MCU_|2C0_SDA
BALL NUMBERS: AC7 /AD6 / AD7 / AD8
12C STANDARD MODE / FAST MODE - VDDSHVO_WKUP =1.8 V
ViH High-level input threshold 0.7 x V
VDDSHV0_WKUP
Vi Low-level input threshold 0.3 x V
VDDSHV0_WKUP
Viuss  Input high-level Steady State(") 0.70 x \%
VDDSHV0_WKUP
Viiss Input low-level Steady State(?) 0.30 x \%
VDDSHV0_WKUP
Vyjys  Hysteresis 0.1 x \Y
VDDSHV0_WKUP
N Input leakage current. This value represents the 12 pA
maximum current flowing in or out of the pin while the
output driver is disabled and the input is swept from VSS
to VDD.
loz Total leakage current through the driver/receiver 12 MA
combination, which may include an internal pull-up or pull-
down. This value represents the maximum current flowing
in or out of the pin while the output driver is disabled, the
pull-up or pull-down is inhibited, and the input is swept
from VSS to VDD.
VoL Low-level output voltage at 3-mA sink current 0.2 x Vv
VDDSHV0_WKUP
12C STANDARD MODE / FAST MODE - VDDSHV0_WKUP = 3.3 V
ViH High-level input voltage 0.7 x V
VDDSHV0_WKUP
Vi Low-level input voltage 0.3 x \%
VDDSHV0_WKUP
Viuss  Input high-level Steady State(") 0.70 x \%
VDDSHV0_WKUP
Viiss Input low-level Steady State(® 0.21 x \%
VDDSHV0_WKUP
Vhys  Hysteresis 0.05 x Vv
VDDSHV0_WKUP
IiN Input leakage current. This value represents the 80 MA
maximum current flowing in or out of the pin while the
output driver is disabled and the input is swept from VSS
to VDD.
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over recommended operating conditions (unless otherwise noted)
PARAMETER MIN| TYP| MAX| UNIT

loz Total leakage current through the driver/receiver 80 A
combination, which may include an internal pull-up or pull-
down. This value represents the maximum current flowing
in or out of the pin while the output driver is disabled, the
pull-up or pull-down is inhibited, and the input is swept
from VSS to VDD.

VoL Low-level output voltage at 3-mA sink current 0.4 V

(1) Voltage Input High Steady State (V|yss) should be maintained when the signal is not transitioning.
(2) Voltage Input Low Steady State (V|_ss) should be maintained when the signal is not transitioning.

6.6.2 Analog OSC Buffers DC Electrical Characteristics

over recommended operating conditions (unless otherwise noted)

PARAMETER(") ‘ MIN TYP MAX UNIT
BALL NAMES: OSC1_XI/ WKUP_OSCO0_XI
BALL NUMBERS: C22 / AD5
HIGH FREQUENCY OSCILLATOR
ViH High-level input voltage 0.65 x VDDS(") \%
Vi Low-level input voltage 0.35 x VDDS(") \%
BALL NAMES: WKUP_LFOSCO_XI
BALL NUMBERS: AE4
LOW FREQUENCY OSCILLATOR

Viy High-level input voltage 0.65 x \Y
VDDA_WKUP

Vi Low-level input voltage 0.35 x \Y
VDDA_WKUP

(1) VDDS stands for corresponding power supply. For WKUP_OSCO_XI, the corresponding power supply is VDDA_WKUP. For OSC1_XI,
the corresponding power supply is VDDS_OSC1.
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6.6.3 Analog ADC DC 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] / MCU_ADCO_REFP/N / MCU_ADC1_AIN[7:0] / MCU_ADC1_REFP/N
BALL NUMBERS: F4 /F5/G3/G4/G5/G6/H2/H3/H4/H5/J1/J2/J3/J4/J5/J6/K2/K3 /K4 /K5
Analog Input
VMCU_ADGO/_REFP MCU_ADCO0/1_REFP (0.5 x VDDA ADC_MCU Y
VDDA _ADC_MCU) +
0.25
VMcU_ADCO/1_REFN MCU_ADCO0/1_REFN 0 (0.5 % \
VDDA_ADC_MCU) -
0.25
VMCU_ADCO/1_REFP + MCU_ADCO0/1_REFP VDDA_ADC_MCU \
MCU_ADCO/1_REFN +MCU_ADCO0/1_REFN
VMCU_ADCO/1_AIN[7:0] Full-scale Input Range MCU_ADCO0/1_REFN MCU_ADCO/1_REFP \Y
DNL Differential Non-Linearity MCU_ADCO0/1_REFP = -1 0.5 4 LSB
VDDA_MCU_ADCO0/1,
MCU_ADCO0/1_REFN =VSS
INL Integral Non-Linearity MCU_ADCO0/1_REFP = +1 +4 LSB
VDDA_MCU_ADCO0/1,
MCU_ADCO0/1_REFN =VSS
LSBGAIN-ERROR Gain Error MCU_ADCO0/1_REFP = 2 LSB
VDDA_MCU_ADCO0/1,
MCU_ADCO0/1_REFN =VSS
LSBOFFSET—ERROR Offset Error MCU_ADCO/1_REFP = +2 LSB
VDDA_MCU_ADCO0/1,
MCU_ADCO0/1_REFN =VSS
Cin Input Sampling Capacitance 55 pF
SNR Signal-to-Noise Ratio Input Signal: 200 kHz sine wave 70 dB
at -0.5 dB Full Scale,
MCU_ADCO/1_REFP =
VDDA_MCU_ADCO0/1,
MCU_ADCO0/1_REFN =VSS
THD Total Harmonic Distortion Input Signal: 200 kHz sine wave 75 dB
at -0.5 dB Full Scale,
MCU_ADCO0/1_REFP =
VDDA_MCU_ADCO0/1,
MCU_ADCO0/1_REFN =VSS
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over recommended operating conditions (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
SFDR Spurious Free Dynamic Range Input Signal: 200 kHz sine wave 80 dB
at -0.5 dB Full Scale,
MCU_ADCO/1_REFP =
VDDA_MCU_ADCO0/1,
MCU_ADCO/1_REFN = VSS
SNR(pLus) Signal-to-Noise Plus Distortion Input Signal: 200 kHz sine wave 69 dB
at -0.5 dB Full Scale,
MCU_ADCO/1_REFP =
VDDA_MCU_ADCO0/1,
MCU_ADCO/1_REFN = VSS
Rstaticvcu_apcoi_Rrerp,  Static Input Impedance of 22 kQ
MCU_ADCO/1_REFN) MCU_ADCO0/1_REFP relative to
MCU_ADCO0/1_REFN
Raynamic(McU_ADco/_ReFp, Dynamic Input Impedance of [1/((65.97 x 10712) x Q
MCU_ADCOM_REFN) MCU_ADCO0/1_REFP relative to fsmpL_cLi)l”
MCU_ADCO0/1_REFN
RMGU_ADCO/_AIN[0:7] Input Impedance of f = input frequency [1/((65.97 x 10712) x Q
MCU_ADCO0/1_AIN[7:0] fsmpL_cLk)]
N ADCO Input Leakage MCU_ADCO_AIN[7:0] = VSS -23 pA
MCU_ADCO_AIN[7:0] = 27 pA
VDDA_MCU_ADCO
IIN ADC1 Input Leakage MCU_ADC1_AIN[7:0] = VSS -126 pA
MCU_ADC1_AIN[7:0] = 572 pA
VDDA_MCU_ADCH1
Sampling Dynamics
FsmpL_cLk SMPL_CLK Frequency 60 MHz
tc Conversion Time 13 ADCO0/1 SMPL_CLK
Cycles
taca Acquisition time 2 257| ADCO0/1 SMPL_CLK
Cycles
TR Sampling Rate ADCO0/1 SMPL_CLK = 60 MHz 4 MSPS
CCISO Channel to Channel Isolation 100 dB

(1)  The MCU_ADCO0/1_REFP and MCU_ADCO0/1_REFN source impedance should be < to 1/10 x (RgynamicMcu_ADCO/1_REFP, MCU_ADCO/1_REFN))- For example, for a 60 MHz clock, this source
should be < to 25 Q on each reference input.
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6.6.4 DPHY CSI2 Buffers DC Electrical Characteristics

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

PARAMETER MIN NOM MAX| UNIT
BALL NAMES in Mode 0: CSI0_RXNO / CSI0O_RXN3 / CSI0_RXN4 / CSI0_RXP0 / CSI0_RXP3 / CSI0O_RXP4 / CSI0_RXN1 /
CSI0_RXN2/ CSI0O_RXP1/ CSI0_RXP2
BALL NUMBERS: F24 / F26 / F28 /| G24 | G25 / G26 / G27 | G28 / H25 /| H27
Low-Power Receiver (LP-RX)
Viy High-level input voltage 880 mV
Vi Low-level input voltage 550 mV
Vuys Hysteresis 25 mV
Ultra-Low Power Receiver (ULP-RX)
i High-level input voltage 880 mV
V|TL-ULPM Low-level input voltage 300 mV
Vhys Hysteresis 25 mV
High Speed Receiver (HS-RX)
ViDTH Differential input high threshold 70 mV
VioTL Differential input low threshold -70 mV
VIDMAX Maximum differential input voltage 270 mV
ViLHs Single-ended input low voltage -40 mV
ViuHs Single-ended input high voltage 460 mV
VeMRXDC Common-mode voltage 70 330 mV

6.6.5 OLDI LVDS Buffers DC Electrical Characteristics

over recommended operating conditions (unless otherwise noted)

PARAMETER | TEST CONDITIONS \ MIN|  TYP|  MAX| UNIT

1.8-V MODE

BALL NAMES in Mode 0: OLDIO_AOP/N / OLDIO_A1P/N / OLDIO_A2P/N / OLDIO_A3P/N / OLDIO_CLKP/N

BALL NUMBERS: J24 / J26 / J28 / K24 | K25/ K26 / K27 | K28 / L25 / L27

OLDI LVDS TRANSMITTER

VoH High Level Output Voltage Differential Load = 100Q 1.3 1.6 \Y

VoL Low Level Output Voltage 0.9 1.01 \Y

Vem Common Mode Voltage (OLDI) 1.125 1.25 1.375 \Y
Common Mode Voltage (sub-LVDS) 0.9 \%

AVepm Difference in Common Mode Output 35 mV
Voltage, between high/low steady-states

Vob Differential Output Voltage 250 380 450 mV
Reduced Differential Output Voltage 100 200 300 mV

AVop Difference in Differential Output Voltage, 50 mV
between high/low steady states

los Output Short Circuit Current PAD/PADN = 0, -5 mA

Differential Load = 100Q
loz Output Tri-State Current PAD/PADN = 0/vDDS(") -10 4 40 pA

(1)  VDDS stands for corresponding power supply. For more information on the power supply name and the corresponding ball, see % 5-1,
POWER [9] column.
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6.6.5.1 LVCMOS Buffers DC Electrical Characteristics

over recommended operating conditions (unless otherwise noted)(")

PARAMETER SPECIFIC BALL MIN TYP MAX | UNI
T
BALL NAMES: ALL LVCMOS IOs as defined in 5 5-1, Pin Attributes except those listed in €27 2> 6.6.5.1, LVCMOS Buffers DC
Electrical Characteristics
BALL NUMBERS: ALL LVCMOS IOs as defined in  5-1, Pin Attributes except those listed in £~z 6.6.5.1, LVCMOS Buffers DC
Electrical Characteristics
1.8-V MODE
ViH Input high-level threshold TCK (AA4) 0.60 x VDDS(") \Y
All other 10s 0.65 x VDDS(")
VL Input low-level threshold TCK (AA4) 030 x| V
vDDS™
All other 10s 0.35 x
vDDS™
Viuss  Input high-level Steady State 0.75 x VDDS(") v
Vss Input low-level Steady State 035x%x| V
vDDS™
Vhys Input hysteresis voltage TCK (AA4) 400 mV
PORz (E19), 50
MCU_PORz (W5),
MCU_BYP_POR (V5)
All other 10s 100
VoH Output high-level threshold loy = 100pA vDDS(™M - 0.1 Vv
lon = 2mA vDDS(-0.2
loy = 4mA vDDS("-0.3
loy = 6mA vDDS™ - 0.4
VoL Output low-level threshold loL = 100pA 01| V
loL = 2mA 0.2
loL = 4mA 0.3
loL = 6mA 0.4
N Input leakage current, pull-up or pull-down 11.5| pA
inhibited
Input leakage current, pull-down enabled, V| = 65 96 153
vDDS"
Input leakage current, pull-up enabled, V, = VSS 64 97 154
loz Total leakage current through the driver/receiver 11.5| pA
combination, which may include an internal pull-
up or pull-down. This value represents the
maximum current flowing in or out of the pin
while the output driver is disabled, the pull-up or
pull-down is inhibited, and the input is swept
from VSS to VDD.
3.3-V MODE
TCK (AA4) 2
. MMCO_*, MMC1_* 0.625*
Viy Input high-level threshold VDDSHVn \%
All other 10s 2
TCK (AA4) 0.7
MMCO_*, MMC1_* 0.25*
Vi Input low-level threshold vDDSHvn| VY
All other 10s 0.8
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PARAMETER SPECIFIC BALL MIN TYP MAX | UNI
T
Viuss  Input high-level Steady State 2.00 \Y
Vss Input low-level Steady State 0.75| V
Vhys Input hysteresis voltage TCK (AA4) 400 mV
PORz (E19), 50

MCU_PORz (W5),
MCU_BYP_POR (V5)

All other 10s 100
Vou Output high-level threshold lon = 100pA vDDS(M - 0.1 \
lon = 2mA vDDS(M-0.2
lon = 4mA vDDS(M - 0.3
loy = 6mA vDDS(" - 0.45
VoL Output low-level threshold loL = 100pA 01| V
loL = 2mA 0.2
loL =4mA 0.3
loL = 6mA 0.45
N Input leakage current, pull-up or pull-down 64| pA
inhibited
Input leakage current, pull-down enabled, V| = 67 100.7 198
vDDS™
Input leakage current, pull-up enabled, V|, = VSS 63 100.3 160
loz Total leakage current through the driver/receiver 64| pA

combination, which may include an internal pull-
up or pull-down. This value represents the
maximum current flowing in or out of the pin
while the output driver is disabled, the pull-up or
pull-down is inhibited, and the input is swept
from VSS to VDD.

(1) VDDS stands for corresponding power supply. For more information on the power supply name and the corresponding ball, see 7 5-1,
Pin Attributes, POWER [9] column.

6.6.6 USBHS Buffers DC Electrical Characteristics

e
USBO and USB1 Electrical Characteristics are compliant with Universal Serial Bus Revision 2.0
Specification dated April 27, 2000 including ECNs and Errata as applicable.

6.6.7 SERDES Buffers DC Electrical Characteristics
®

The PCle interfaces are compliant with the electrical parameters specified in PCl Express® Base
Specification Revision 3.1.

e
USBO instance 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.
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6.7 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.

6.7.1 Recommended Operating Conditions for OTP eFuse Programming

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

PARAMETER?) DESCRIPTION MIN NOM MAX UNIT

vVDD_MCU Supply voltage range for the core domain See &/ 3 6.4 \Y,
during OTP operation; OPP NOM (BOOT)

VPP_CORE Supply voltage range for the eFuse ROM NC \%
domain during normal operation
Supply voltage range for the eFuse ROM NC \%
domain during OTP programming'”

VPP_MCU Supply voltage range for the eFuse ROM NC \%
domain during normal operation
Supply voltage range for the eFuse ROM 1.71 1.8 1.89 \%
domain during OTP programming“’

lvep_mcu) 100 mA

Tj Temperature (junction) 0 25 85 °C

(1) Supply voltage range includes DC errors and peak-to-peak noise. Tl power management solutions TLV70718 from the TLV707x family
meet the supply voltage range needed for VPP_MCU.
(2) NC stands for No Connect.

6.7.2 Hardware Requirements

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

* The VPP_MCU power supply must be disabled when not programming OTP registers.

* The VPP_MCU power supply must be ramped up after the proper device power-up sequence (for more
details, see 7132 6.9.2, Power Supply Sequencing).

6.7.3 Programming Sequence

Programming sequence for OTP eFuses:

» Power on the board per the power-up sequencing. No voltage should be applied on the VPP_MCU terminal
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_MCU terminal according to the specification in 7322 6.7.1.

* Run the software that programs the OTP registers.

» After validating the content of the OTP registers, remove the voltage from the VPP_MCU terminal.

6.7.4 Impact to Your Hardware Warranty

You accept that e-Fusing the Tl Devices with security keys permanently alters them. You acknowledge that the
e-Fuse can fail, for example, due to incorrect or aborted program sequence or if you omit a sequence step.
Further the Tl Device may fail to secure boot if the error code correction check fails for the Production Keys or if
the image is not signed and optionally encrypted with the current active Production Keys. These types of
situations will render the Tl Device inoperable and Tl will be unable to confirm whether the Tl Devices conformed
to their specifications prior to the attempted e-Fuse.

CONSEQUENTLY, TI WILL HAVE NO LIABILITY (WARRANTY OR OTHERWISE) FOR ANY TI DEVICES THAT
HAVE BEEN e-FUSED WITH SECURITY KEYS.
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6.8 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 6.4, Recommended Operating Conditions.

6.8.1 Thermal Resistance Characteristics

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

NO. NAME DESCRIPTION °CI?I\CI:(B ) AI(IIRT‘;:SI;(%W
T RO,c Junction-to-case 0.2 N/A
T2 RO g Junction-to-board 3.1 N/A
T3 Junction-to-free air 12.8 0
T4 7.4 1
T5 RO Junction-to-moving air 6.5 2
T6 6 3
T7 0.1 0
T8 0.1 1
o YT Junction-to-package top 0 >
T10 0.1 3
T11 2.9 0
T12 24 1
=3 Y5 Junction-to-board 23 2
T14 2.3 3

M

(2
(©)

These values are based on a JEDEC defined 2S2P system (with the exception of the Theta JC [ROJC] value, which is based on a
JEDEC defined 1S0OP 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

m/s = meters per second.
°C/W = degrees Celsius per watt.
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6.9 Timing and Switching Characteristics

The Timing Requirements and Switching Characteristics values may change following the silicon

characterization result.

.

The default SLEWRATE settings in each pad configuration register must be used to ensure timings,

unless specific instructions are given otherwise.

6.9.1 Timing Parameters and Information

The timing parameter symbols used in ZZ7 2> 6.9 are created in accordance with JEDEC Standard 100. To
shorten the symbols, some pin names and other related terminologies have been abbreviated in 3 6-5:

# 6-5. 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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6.9.2 Power Supply Sequencing

This section describes the power-up sequence required to ensure proper device operation. The power supply
names described in this section comprise a superset of a family of compatible devices. Some members of this
family will not include a subset of these power supplies and their associated device modules.

.
All timing requirements and switching characteristics in 273 3> 6.9.3 should be strictly followed
unless otherwise specified.

6.9.2.1 Power Supply Slew Rate Requirement

To maintain the safe operating range of the internal ESD protection devices, Tl recommends limiting the
maximum slew rate of supplies to be less than 100 mV/us. For instance, as shown in [X| 6-2, Tl recommends
having the supply ramp slew for a 1.8-V supply of more than 18 ps.

6-2 describes the Power Supply Slew Rate Requirement of the device.

Supply value

slew rate < 100 mV/us
slew > (supply value) / (100 mV/us)
or
supply value x 10 ys

SPRSP08_ELCH_06

6-2. Power Supply Slew and Slew Rate

6.9.2.2 VDDA_1P8_SERDESO Supply Slew Rate Requirement

To maintain the safe operating range of the internal ESD protection devices, Tl recommends limiting the
maximum slew rate of VDDA_1P8 SERDESO supplies to be less than 40 mV/us. For instance, as shown in
6-3, Tl recommends having the supply ramp slew for a 1.8-V supply of more than 45 ys.

[X| 6-3 describes the VDDA_1P8_SERDESO0 Supply Slew Rate Requirement of the device.
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Supply value

slew rate < 40 mV/us
slew > (supply value) / (40 mV/us)
or
supply value x 25 us

SPRSP08_ELCH_11

6-3. VDDA_1P8_SERDESO Supply Slew and Slew Rate

Copyright © 2023 Texas Instruments Incorporated BHENZT 57— RN 2 (ZE R RB MO GPY) %5 143

Product Folder Links: AM6548 AM6528 AM6546 AM6526
English Data Sheet: SPRSP52


https://www.ti.com/ja-jp
https://www.ti.com/product/ja-jp/am6548?qgpn=am6548
https://www.ti.com/product/ja-jp/am6528?qgpn=am6528
https://www.ti.com/product/ja-jp/am6546?qgpn=am6546
https://www.ti.com/product/ja-jp/am6526?qgpn=am6526
https://www.ti.com/ja-jp/lit/pdf/JAJSJ32
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSJ32C&partnum=AM6548
https://www.ti.com/product/ja-jp/am6548?qgpn=am6548
https://www.ti.com/product/ja-jp/am6528?qgpn=am6528
https://www.ti.com/product/ja-jp/am6546?qgpn=am6546
https://www.ti.com/product/ja-jp/am6526?qgpn=am6526
https://www.ti.com/lit/pdf/SPRSP52

13 TEXAS

AM6548, AM6528, AM6546, AM6526 INSTRUMENTS
JAJSJ32C — DECEMBER 2019 — REVISED SEPTEMBER 2023 www.ti.com/ja-jp

6.9.2.3 Power-Up Sequencing
6-4 describes the Power-Up Sequencing using On Chip Power-on-reset (POR) of the device.

|
VDDA_3P3_IOLDO_WKUP, |
VDDA_3P3_IOLDOO, VDDA_3P3_IOLDO1, |
VDDA_3P3_SDIO, VDDA_3P3_USB 4
|
VDDSO0_WKUP?, VDDS1_WKUP?, VDDS2_WKUP?, VDDS0®, [
VDDS1? VDDS2?, VDDS3?, VDDS4?, VDDS5?, VDDS6?, |
VDDS7?, VDDS8?, VDDA_1P8_CSI0, VDDA_1P8_OLDIO, |
VDDA_1P8_SERDES0, VDDA_MCU, VDDA_PLL_CORE, !
VDDA_PLLO_DDR, VDDA_PLL1_DDR, VDDA_PLL_DSS, |
|
|
|
|

VDDA_PLL_MPUO, VDDA_PLL_MPU1, VDDA_PLL_PERO,
VDDA_ADC_MCU, VDDA_LDO_WKUP, VDDA_POR_WKUP,

VDDA_SRAM_COREO, VDDA_SRAM_CORE1, VDDA_SRAM_MPUO,
VDDA_SRAM_MPU1, VDDA_WKUP, VDDS_0OSCH1 /

VDDSHV0O_WKUP,VDDSHV1_WKUP, VDDSHV2_WKUP,
VDDSHVO0, VDDSHV1, VDDSHV2, VDDSHV3, VDDSHV4,
VDDSHVS5, VDDSHV6, VDDSHV7, VDDSHV8 £ K

VDDS_DDR -

VDD_WKUPO, VDD_WKUP1

VDD_MCU

VDD_CORE, VDD_DLL_MMCO, VDD_DLL_MMC1

VDD_MPUO, VDD_MPU1

WKUP_0SCO0_XI, WKUP_OSCO0_XO"™

WKUP_LFOSCO_XI, WKUP_LFOSCO0_XO®""
(optional)

OSC1_XI, OSC1_X0"™
(optional)

PORz_OUT, MCU_PORz_OUT"

MCU_BYP_POR

RESETz, MCU_RESETz { f

I
I
|
RESETSTATz, MCU_RESETSTATz l
|
|
I
I

|
|
|
|
|
|
|
|
|
|
‘
|
|
|
|
|
|
|
|
|
|
|
|
|
|
:
|
|
|
|
|
T
|
|
|
|
L
|
|
|
|
|
|
7!
- =
PORz, MCU_PORz" v Y

|
|
|
|
T
|
|
|
L
|
|
8l
8
)
|
|
|
|
L
|
|
|
|

SPRSPOB_ELCH_03

6-4. Power-Up Sequencing using On Chip Power-on-reset (POR)

6-5 describes the Power-Up Sequencing using External Power-on-reset (POR), bypassing on-chip POR
circuit of the device.
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VDDA_3P3_IOLDO_WKUP, |
VDDA_3P3_IOLDOO0, VDDA_3P3_[OLDOT, |
VDDA_3P3_SDIO, VDDA_3P3_USB 4

|
VDDSO0_WKUP?, VDDS1_WKUP®?, VDDS2_WKUP®, VDDS0?, |
VDDS1? VDDS2?, VDDS3?, VDDS4?, VDDS5?, VDDS6, [
VDDS7?, VDDS8?, VDDA_1P8_CSI0, VDDA_1P8_OLDIO, !
VDDA_1P8_SERDES0, VDDA_MCU, VDDA_PLL_CORE, i
VDDA_PLLO_DDR, VDDA_PLL1_DDR, VDDA_PLL_DSS, [
VDDA_PLL_MPUO, VDDA_PLL_MPU1, VDDA_PLL_PERO, |
VDDA_ADC_MCU, VDDA_LDO_WKUP, VDDA_POR_WKUP, |

|

|

VDDA_SRAM_CORED, VDDA_SRAM_CORE1, VDDA_SRAM_MPUD,
VDDA_SRAM_MPU1, VDDA_WKUP, VDDS_0OSC1 /

VDDSHV0_WKUP,VDDSHV1_WKUP, VDDSHV2_WKUP,
VDDSHVO0, VDDSHV1, VDDSHV2, VDDSHV3, VDDSHV4,
VDDSHV5, VDDSHV6, VDDSHV7, VDDSHV8 ] y/

]
I
I
I .
VDDS_DDR )

VDD_WKUPO, VDD_WKUP1

VDD_MCU

L

VDD_CORE, VDD_DLL_MMCO, VDD_DLL_MMC1

VDD_MPUO, VDD_MPU1

%

WKUP_0SCO0_XI, WKUP_OSCO0_XO™

WKUP_LFOSCO_XI, WKUP_LFOSC0_XO"
(optional)

%

0OSC1_XI, 0SC1_X0*"™
(optional)

%

PORz, MCU_PORz"

PORz_OUT, MCU_PORz_OUT"?

MCU_BYP_POR® ) /
|
RESETz, MCU_RESETz y y

RESETSTATz, MCU_RESETSTATz

SPRSPOB_ELCH_04

B4 6-5. Power-Up Sequencing using External Power-on-reset (POR), bypassing on-chip POR circuit

6.9.2.4 Power-Down Sequencing

A typical power down sequence is to have the Power-on-Reset asserted, clock shut down, and ramp down all
the power supplies sequentially in the exact reverse order of the power-up sequencing. In other words, the
power supply that has been ramped up first should be the last one that is ramped down.

For AM654x/AM652x, there are no specific power-down sequencing requirements, except for asserting Power-
on-Reset before ramping down the rails while bypassing internal POR.
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6.9.3 System Timing

For more details about features and additional description information on the subsystem multiplexing signals,
see the corresponding sections within 27 =2 5.3, Signal Descriptions and &7 2>~ 7, Detailed Description.

£ 6-6. System Timing Conditions

PARAMETER \ MIN MAX| UNIT
INPUT CONDITIONS
SR, ‘ Input slew rate ‘ 0.5 5‘ V/ns
OUTPUT CONDITIONS
CL ‘Output load capacitance ‘ 3 30‘ pF

6.9.3.1 Reset Electrical Data/Timing

3 6-7, % 6-8, [¥] 6-6, [X] 6-7, and [X] 6-8 present the reset timing requirements and switching characteristics.

& 6-7. Reset Timing Requirements

NO. |PARAMETER | DESCRIPTION MIN|  MAX| UNIT
PORz Pin
RST1 | twPoRraL) Pulse Width minimum, PORz low 2000 ns
RST2 | th(suPPLIES VALID - PORz) Hold time, PORz active (low) after all supplies valid 2000000 ns
RESETz Pin
RST5 | twRESET2L) Pulse Width minimum, RESETz low 400 ns
MCU_PORz Pin
RST13  |twmcu_PoRaL) Pulse Width minimum, MCU_PORz 2000 ns
RST8  |th(suPPLIES VALID - Hold time, MCU_PORz active (low) after all supplies valid 2000000 ns
MCU_PORz)
MCU_RESETz Pin
RST9  |twmcu_RESETZL) Pulse Width minimum, MCU_RESETz 400 ns
MCU_BYP_POR Pin
RST12 |tsumcu_BYP_POR-MCU_PORz) | Setup time, MCU_BYP_POR active (high) before all supplies are 1000000 ns
valid
# 6-8. Reset Switching Characteristics
NO. |PARAMETER | DESCRIPTION MIN|  MAX| UNIT
PORz Pin
RST3 | t4(PoRz-PORz_OUT low) Delay time, PORz active (low) to PORz_OUT active (low) ns
RST4 | t4(PoRz-PORz_OUT high) Delay time, PORz inactive (high) to PORz_OUT inactive (high) ns
RESETz Pin
RST6 | t4(RESETZ-RESETSTATZ low) Delay time, RESETz active (low) to RESETSTATz active (low) 4106 ns
RST7 | t4(RESETz-RESETSTAT high) Delay time, RESETz inactive (high) to RESETSTATz inactive 380000 ns
(high)
MCU_RESETSTATz Pin
RST10 |tymcu_RESETz- Delay time, MCU_RESETz active (low) to MCU_RESETSTATz 4106 ns
MCU_RESETSTATZ low) active (low)
RST11  |tymcu_RESETz Delay time, MCU_RESETz inactive (high) to MCU_RESETSTATz 289000 ns
MCU_RESETSTATZ high) inactive (high)
MCU_PORz Pin
RST14  |tymcu_Porz-Mcu_PoRrz_out |Delay time, MCU_PORz active (low) to MCU_PORz_OUT active 0 ns
low) (low)
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# 6-8. Reset Switching Characteristics (tX)

NO. |PARAMETER DESCRIPTION MIN MAX| UNIT
RST15 td(MCUfPORZ—MCUfPORZﬁOUT Delay time, MCU_PORz inactive (hlgh) to MCU_PORz_OUT 0 ns
high) inactive (high)

|¢&—— RST1 —
| |

\
PORz \ |

> +RST3 }
PORz_OUT “ | /
|
All Supplies Valid / | RSTo
HRSTBJ‘—ﬂ‘
MCU_PORz w fRSTS*‘ } ‘
o ersTis > }¢RST15

MCU_PORz_OUT “
MCU_BYP_POR /

6-6. PORz Reset Timing

/

SPRSP08_PORz_Reset_Timing

}47 RST5S —»

\
\ %
|
[«—>RST6 [—> RST7
RESETSTATz \‘ /—
\

SPRSP08_RESETz_Timing

RESETz

6-7. RESETz and RESETSTATz Timing

}47 RST9 ——»|
\

\ %

[«—»RST10 l«——»| RST11
MCU_RESETSTATz \‘ /—
\

SPRSP08__MCU_RESETz_Timing

MCU_RESETz

6-8. MCU_RESETz and MCU_RESETSTATz Timing

% 6-9 and [X] 6-9 present the boot configuration timing requirements.
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# 6-9. Boot Configuration Timing Requirements

NO. PARAMETER MIN MAX| UNIT
BC1 tsu(BOOTMODE-PORz) Setup time, All Bootmode pins active to PORz inactive (high) 2000 ns
BC2 |thpPoRz- BOOTMODE) Hold time, All Bootmode pins active after PORz inactive (high) 0 ns
BC3  |tsumcu_BOOTMODE-MCU_PORz) | Setup time, All Bootmode pins active to MCU_PORz inactive 2000 ns
(high)
BC4  |thmcu_PORz- Hold time, All Bootmode pins active after MCU_PORz inactive 0 ns
MCU_BOOTMODE) (high)
|«—BC1—¥|
‘ L
PORz | /}
|
\ \ \
\ i \
BOOTMODE[18:00] >< | X
\ i \
\ |«BC2—»|
| «—BC3—»|
‘ L
MCU_PORz | /
|
\

\
MCU_BOOTMODE[09:00] ><

|

1 |
X
i

|—BC4—»|

6-9. Boot Configuration Timing
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6.9.3.2 Safety Signal Timing

Tables and figures provided in this section define switching characteristics for MCU_SAFETY_ERRORnN and
SOC_SAFETY_ERRORn.

% 6-10. MCU_SAFETY_ERRORN Switching Characteristics

see [ 6-10
NO. PARAMETER MIN MAX| UNIT
SFTY1 | twMcu_SAFETY_ERRORn) Pulse width, MCU_SAFETY_ERRORn active P*R(M ) ns
Delay time, ERROR CONDITION to
SFTY2 |ty (ERROR_CONDITION-MCU_SAFETY_ERRORL) gﬂcct:i:/Je_SAFETY_ERRORn 50*P(1) ns

(1) P = ESM functional clock.
(2) R = Error Pin Counter Pre-Load Register count value.

|
Internal Error Condition
(Active High) }

{C
)7

\
\
\ ‘Hismm;q‘
le——SFTY2—»j \

(
MCU_SAFETY_ERRORn ) ‘ \
(PWM Mode Disabled) | Iy

T )T |

6-10. MCU_SAFETY_ERRORN Switching Characteristics

% 6-11. SOC_SAFETY_ERRORN Switching Characteristics

see [ 6-11
NO. PARAMETER MIN MAX| UNIT
SFTY3 | twsoc_SAFETY ERRORN) Pulse width,SOC_SAFETY_ERRORn active P*R(1) ) ns
Delay time, ERROR CONDITION to
SFTY4 |ty (ERROR_CONDITION-SOC_SAFETY_ERRORnL) igngSAFETY_ERRORn 50*P(1) ns

(1) P = ESM functional clock.
(2) R = Error Pin Counter Pre-Load Register count value.

| (&
Internal Error Condition \ ) T \
(Active High) } |
)T T
\
\ | |
\ ——————SFTY3——————»
l——SFTY4—> ‘
{
SOC_SAFETY_ERRORnN ) ‘ \
(PWM Mode Disabled) | (¢
[ ) ¥ -

6-11. SOC_SAFETY_ERRORN Switching Characteristics
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6.9.3.3 Clock Timing
Tables and figures provided in this section define timing requirements and switching characteristics for clock
signals.

£ 6-12. Clock Timing Requirements
see [%] 6-12

NO. MIN MAX| UNIT
CLK1 tc(EXTiREFCLK1) Cycle time, EXT_REFCLK1 18.52 ns
CLK2 tw(EXTﬁREFCLK1H) Pulse Duration, EXT_REFCLK1 hlgh E*0.45() E*0.55(") ns
CLK3 tw(EXTﬁREFCLK1L) Pulse Duration, EXT_REFCLK1 low E*0.45(") E*0.55(1) ns
CLK13 tc(MCU_EXT_REFCLKO) Cycle time, MCU_EXT_REFCLKO 18.52 ns
CLK14 | twMcu_EXT REFCLKOH) Pulse Duration, MCU_EXT_REFCLKO high F*0.45(2) F*0.55@)| ns
CLK15 tW(MCU_EXT_REFCLKOL) Pulse Duration, MCU_EXT_REFCLKO low F*045(2) F*055(2) ns
(1) E =EXT_REFCLK1 cycle time.
(2) F=MCU_EXT_REFCLKO cycle time.
N CLK1 >
| l4—CLke—>! l4——CLK3——» |
EXT_REFCLK1 7“ \: H/
| |
B 6-12. Clock Timing Requirements
£ 6-13. Clock Switching Characteristics
see [X 6-13
NO. PARAMETER MIN MAX| UNIT

CLK4 tC(SYSCLKOUTO) Cycle time minimum,SYSCLKOUTO 6 ns
CLK5 | twsyscLKOUTOH) Pulse Duration minimum, SYSCLKOUTO high A*0.4M A*0.6M| ns
CLK6  |twsyscLkouToL) Pulse Duration minimum, SYSCLKOUTO low A*0.4() A*0.6(")| ns
CLK7 |t oBscLko) Cycle time minimum, OBSCLKO 5 ns
CLK8 |tw(oBscLKoH) Pulse Duration minimum, OBSCLKO high B*0.45( B*0.55@| ns
CLK9 |twoBscLkoL) Pulse Duration minimum,OBSCLKO low B*0.45( B*0.55@| ns
CLK10 |tc(cLkouTo) Cycle time minimum, MCU_CLKOUTO 20 40| ns
CLK11 |twcLkouToH) Pulse Duration minimum, MCU_CLKOUTO high C*0.40) c*0.6®)| ns
CLK12 | twcLrouTow) Pulse Duration minimum,MCU_CLKOUTO low C*0.40) c*0.6®)| ns
CLK16 tc(MCUfSYSCLKOUTO) Cycle time minimum,MCU_SYSCLKOUTO 6 ns
CLKA7 |tuicu_syscLrouTo) Eilslse Duration minimum, MCU_SYSCLKOUTO A*0.4(D A*0.6( ns
CLK18 |twmcu_svscLkouToL) Pulse Duration minimum, MCU_SYSCLKOUTO low A*0.4() A*0.6(0| ns
CLK19 tC(MCU_OBSCLKO) Cycle time minimum, MCU_OBSCLKO 5 ns
CLK20 |twovcu_oBscLKon) Pulse Duration minimum, MCU_OBSCLKO high B*0.45( B*0.55@| ns
CLK21 |twmcu_osscikoL) Pulse Duration minimum,MCU_OBSCLKO low B*0.45( B*0.55@| ns

(1) A =S8SYSCLKOUTO cycle time in MAIN domain; A = MCU_SYSCLKOUTO in MCU domain.
(2) B =0OBSCLKO cycle time in MAIN domain; B = MCU_OBSCLKO in MCU domain.

(3) C=MCU_CLKOUTO cycle time.
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< CLK4 >

: le——CLKs—>! :<—CLK6—>: :

SYSCLKOUTO 37 \: H/
|

[« CLK7

| e——CLKE—! :<—CLK9—>: :

OBSCLKO 7!‘ \: :)/

[« CLK10 gl

| e—CLK11—>! :<—CLK12—>| :

CLKOUTO 7‘( \{ E;;Z N\

[ 6-13. Clock Switching Characteristics

6.9.4 Clock Specifications
6.9.4.1 Input Clocks / Oscillators

Various external clock inputs are needed to drive the device. Summary of these input clock signals are:

0OSC1_XO/0OSC1_XI — External main crystal interface pins connected to internal oscillator which sources
reference clock and provides reference clock to PLLs within MAIN domain. Also, for audio applications, high-
frequency oscillator 0 is used to provide audio clock frequencies to MCASPs.
WKUP_OSCO0_XO/WKUP_OSCO0_XI — External main crystal interface pins connected to internal oscillator
which sources reference clock and provides reference clock to PLLs within MCU domain and MAIN domain.
WKUP_LFOSC_XO/WKUP_LFOSC_XI — External main crystal interface pins connected to internal oscillator
which sources reference clock provides a clock for low power operation in deeper sleep modes.
MCU_EXT_REFCLKO — Optional external system clock input (MCU domain).

EXT_REFCLK1— Optional external System clock input (MAIN domain). Optionally PLL2 (PER1) and MCASP
can be sourced by EXT_REFCLK1 (sourced externally).

SERDESO REFCLK P/N and SERDES1_REFCLK P/N — SerDes reference clock for PCle or Optional
USB3.0 PHY.

MCU_CPTSO0_RFT_CLK — CPTS reference clock inputs for MCU_CPTS0_RFT_CLK.

CPTS_RFTO_CLK — CPTS reference clock inputs for CPTS0_RFT_CLK.

VOUT1_EXTPCLKIN — Optional for the DPI1 Port of DSS.

REFCLKO P/N and REFCLK1 P/N — There are 2 differential clock output pins to support 2 PCle devices.

6-14 shows the external input clock sources to peripherals.
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DEVICE

SYSCLKO Selects Main PLL output divide-by-4

MCU_SYSCLKOUTO Optional pins to provide reference clock input to the PLLs.

MCU_OBSCLKO Observation clock output for MCU Domain clocks

WKUP_OSCO_XI External main crystal interface pins connected to

internal oscillator whichsources reference clock.

WKUP_OSCO_XO Provides reference clock to PLLs within WKUP and MAIN domain.

WKUP_LFOSCO_XI Optional external low frequency crystal interface pins connected

to internal oscillator which provides a 32.768 kHz clock for

WKUP_LFOSCO_XO low power operation in deeper sleep modes.

Optional external crystal interface pins connected to internal

oscillator which sources reference clock. Provides reference clock to

PLLs within MCU domain and MAIN domain. This high-frequency oscillator
is used to provide audio clock frequencies to MCASPs.

0SC1_XI

P HIE HOH

0SC1_XO

TCK JTAG Clock Input

EXT_REFCLK1 Optional external System clock input (MAIN domain)

MCU_RESETz/ RESETz MCU Warm Reset Input / Device Warm Reset Input

MCU_PORz / PORz MCU Power ON Reset / Device Power ON Reset

BOOTMODE[18:00] Boot Mode Configuration / devices select

MCU_BOOTMODE[09:00] MCU Boot Mode system clock speed and fail-safe boot device

DDR_CKOP/DDR_CKON

DDR Differential Clock outputs
DDR_CK1P/DDR_CK1N

REFCLKO P/N

There are 2 differential clock output pins to support 2 PCle
devices

REFCLK1 P/N

OBSCLKO Observation clock output for MAIN and MCU Domain clocks

SERDESO_REFCLK P/N
SerDes reference clock input for PCle or Optional USB3SS0 PHY
SERDES1_REFCLK P/N

MCU_CPTSO_RFT_CLK CPTS reference clock input for MCU_CPTS_RFT_CLK

MCU_EXT_REFCLKO Optional external system clock input (MCU domain)

VOUT1_EXTPCLKIN Optional for the DPI1 Port of DSS

CPTSO_RFT_CLK CPTS reference clock input for CPTS_RFT_CLK

SPRSP08_CLOCK_01

B4 6-14. Input Clocks Interface

182 BEHNZBIT 57— RN 2 (ZE R CE G PY) &5 Copyright © 2023 Texas Instruments Incorporated

Product Folder Links: AM6548 AM6528 AM6546 AM6526
English Data Sheet: SPRSP52


https://www.ti.com/product/ja-jp/am6548?qgpn=am6548
https://www.ti.com/product/ja-jp/am6528?qgpn=am6528
https://www.ti.com/product/ja-jp/am6546?qgpn=am6546
https://www.ti.com/product/ja-jp/am6526?qgpn=am6526
https://www.ti.com/ja-jp/lit/pdf/JAJSJ32
https://www.ti.com/ja-jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSJ32C&partnum=AM6548
https://www.ti.com/product/ja-jp/am6548?qgpn=am6548
https://www.ti.com/product/ja-jp/am6528?qgpn=am6528
https://www.ti.com/product/ja-jp/am6546?qgpn=am6546
https://www.ti.com/product/ja-jp/am6526?qgpn=am6526
https://www.ti.com/lit/pdf/SPRSP52

13 TEXAS

INSTRUMENTS AM6548, AM6528, AM6546, AM6526
www.ti.com/ja-jp JAJSJ32C — DECEMBER 2019 — REVISED SEPTEMBER 2023

For more information about Input clock interfaces, see the Clocking section in the device TRM.
6.9.4.1.1 WKUP_OSCO Internal Oscillator Clock Source

6-15 shows the recommended crystal circuit. It is recommended that preproduction printed-circuit board
(PCB) designs include the two optional resistors Rz and Ry in case they are required for proper oscillator
operation when combined with production crystal circuit components. In most cases, Ryjs is not required and Ry
is a 0-Q resistor. These resistors may be removed from production PCB designs after evaluating oscillator
performance with production crystal circuit components installed on preproduction PCBs.

Device
WKUP_OSCO0_XI WKUP_OSC0_XO
Rd
Crystal (Optional)
| [l I
Tyl
(Optional) Rbias
—NVN— l
Cey /'I\ Cr T
PCB 6round

SPRSP08_PCB_CLK_OSC_2

B 6-15. WKUP_OSCO Crystal Implementation

pac
The load capacitors, C¢ and Cs, in the load capacitance equation (1) below, should be chosen such
that the below equation is satisfied. C_ in the equation is the load specified by the crystal

manufacturer. All discrete components used to implement the oscillator circuit should be placed as
close as possible to the associated oscillator WKUP_OSCO0_XI, WKUP_OSCO0_XO, and VSS pins.

C,C
CL= f112
(Cii*+Cy)

The crystal must be in the fundamental mode of operation and parallel resonant. ¥ 6-14 summarizes the
required electrical constraints.
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# 6-14. WKUP_OSCO Crystal Electrical Characteristics

NAME DESCRIPTION MIN TYP MAX | UNIT
fo Parallel resonance crystal frequency 19.2, 20, 24, 25, 26, 27 MHz
Cx Cs1 load capacitance for crystal parallel resonance with C¢ = Cyp 12 24 pF
Cip Ct, load capacitance for crystal parallel resonance with C¢q = Cpy 12 24 pF
ESR(Cs1,Csp) Crystal ESR 100 Q
Co Crystal shunt capacitance ESR=30Q 19.2 MHz, 20 MHz, 24 7 pF
ESR=40Q MHz, 25 MHz, 26 MHz, 27
MHz
ESR =50 Q 19.2 MHz, 20 MHz 7 pF
24 MHz, 25 MHz, 26 MHz, 5 pF
27 MHz
ESR =60 Q 19.2 MHz, 20 MHz 7 pF
24 MHz, 25 MHz, 26 MHz, Not Supported -
27 MHz
ESR =80 Q 19.2 MHz, 20 MHz 5 pF
24 MHz, 25 MHz, 26 MHz, Not Supported -
27 MHz
ESR=100Q |19.2 MHz, 20 MHz 3 pF
24 MHz, 25 MHz, 26 MHz, Not Supported -
27 MHz
Lm Crystal motional inductance for f, = 20 MHz 10.16 mH
Cwm Crystal motional capacitance 3.42 fF
fiwkupP_osco_xi) Frequency accuracy, WKUP_OSCO_XI Ethernet RGMII and RMII +100| ppm
not used
Ethernet RGMII and RMII 50
using derived clock

When selecting a crystal, the system design must consider the temperature and aging characteristics of a based
on the worst case environment and expected life expectancy of the system.

7% 6-15 details the switching characteristics of the oscillator and the requirements of the input clock.

# 6-15. WKUP_OSCO0 Switching Characteristics — Crystal Mode

NAME DESCRIPTION MIN TYP MAX UNIT
fp Oscillation frequency 19.2, 20, 24, 25, 26, 27 MHz
tsx Start-up time 2" ms

(1) In order to meet the start-up time defined in this table, the crystal needs to be selected according to the following equation:
Teu = KxL/ (Ry-ESR) + At
where L, is crystal motional inductance, Rq is the negative resistance of amplifier, ESR is the crystal Effective series resistance and K
is a constant which represents the initial conditions. At is the time amplifier takes to reach its bias point after power down is released.
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VDD_WKUP (min)|- ~ oo ‘

VSS;

L

—

Voltage

|

IWKUP_OSC0_XO ! |

VSS|

I |
471:5)(4’

| 1
Time

E] 6-16. WKUP_OSCO Start-up Time

6.9.4.1.2 WKUP_OSCO0 LVCMOS Digital Clock Source

6-17 shows the recommended oscillator connections when WKUP_OSCO is connected to an LVCMOS
square-wave digital clock source The 1.8-V LVCMOS-Compatible clock source is connected to the
WKUP_OSCO0_XI pin. In this mode of operation, the WKUP_OSCO0_XO pin is left unconnected and should not
be used to source any external components.

Device
WKUP_OSCO0_XI WKUP_OSCO0_XO VSS
NC

I {>O 1
PCB Ground

SPRSP08_CLK_02

6-17. 1.8-V LVCMOS-Compatible Clock Input

# 6-16 summarizes the WKUP_OSCO input clock electrical characteristics

# 6-16. WKUP_OSCO0 Switching Characteristics — Crystal Mode

NAME DESCRIPTION MIN TYP MAX UNIT
f Frequency 19.2, 20, 24, 25, 26, 27 MHz
Cin Input capacitance 2.184 2.384 2.584 pF
N Input current (3.3V mode) 4 6 10 uA

7% 6-17 details the WKUP_QOSCO input clock timing requirements.
# 6-17. WKUP_OSCO Input Clock Timing Requirements

NAME |DESCRIPTION MIN [TYP [mAX UNIT
CKO 1 /tC(WKUP70$C07XI) ‘ Frequency, WKUP_OSCO_X| 19.2, 20, 24, 25, 26, 27 MHz
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# 6-17. WKUP_OSCO Input Clock Timing Requirements (ftX)

NAME |DESCRIPTION MIN ‘TYP ‘MAX UNIT
CK1 twwkup_osco_xiy | Pulse duration, WKUP_OSCO_XI low or high 0.45 x 0.55 x ns
tewkup_osco_xi) tewkup_osco_xi)
tj(WKUPfOSCOfXI) Period jitter, WKUP_OSCO_Xl 0.01 x ns
tewkup_osco_xi)
tR(WKUF’_OSCO_XI) Rise time, WKUP_OSCO_X' ns
tF(WKUP_OSCO_XI) Fall time, WKUP_OSCO_Xl ns
tiwkup_osco_xi) Frequency accuracy, Ethernet RGMII and RMII +100 ppm
WKUP_OSCO0_XI not used
Ethernet RGMII and RMII +50
using derived clock

—

0 ——

Fﬁ CK1 4>|<7 CK1 4{

wkup_osco xi . [\ [/ 1

K 6-18. WKUP_OSCO0_XI Input Clock

6.9.4.1.3 Auxiliary OSC1 Internal Oscillator Clock Source

%] 6-19 shows the recommended crystal circuit. It is recommended that preproduction printed-circuit board
(PCB) designs include the two optional resistors Rz and Ry in case they are required for proper oscillator
operation when combined with production crystal circuit components. In most cases, Ry is not required and Ry
is a 0-Q resistor. These resistors may be removed from production PCB designs after evaluating oscillator
performance with production crystal circuit components installed on preproduction PCBs.

Device
0SC1 X 0SC1_XO
Rd
Crystal (Optional)

il

(Optional) Rbias
—AAA—

Cr /'I\

PCB Ground

SPRSP08_PCB_CLK_OSC_1

6-19. OSC1 Crystal Implementation

a3

The load capacitors, C¢ and Cy, in 6-20, should be chosen such that the below equation is
satisfied. C| in the equation is the load specified by the crystal manufacturer. All discrete components
used to implement the oscillator circuit should be placed as close as possible to the associated
oscillator OSC1_XI, OSC1_XO, and VSS pins.
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Cl-

Cf1 Cf2

(Cq+Cp)

¥ 6-20. Load Capacitance Equation

The crystal must be in the fundamental mode of operation and parallel resonant. 3 6-18 summarizes the
required electrical constraints.

# 6-18. OSC1 Crystal Electrical Characteristics

NAME DESCRIPTION MIN TYP MAX | UNIT
fo Parallel resonance crystal frequency 19.2, 20, 24, 25, 26, 27 MHz
(o C load capacitance for crystal parallel resonance with C¢; = Cyy 12 24| pF
Cio Cs, load capacitance for crystal parallel resonance with C¢q = Cyp 12 24| pF
ESR(C#,Csp) |Crystal ESR 100 Q
Co Crystal shunt capacitance ESR=30Q 19.2 MHz, 20 MHz, 24 MHz, 25 7 F

ESR=40Q MHz, 26 MHz, 27 MHz P
ESR =50 Q 19.2 MHz, 20 MHz pF
24 MHz, 25 MHz, 26 MHz, 27 F
MHz P
ESR =60 Q 19.2 MHz, 20 MHz 7| pF
24 MHz, 25 MHz, 26 MHz, 27 Not Supported )
MHz
ESR=80Q 19.2 MHz, 20 MHz 5| pF
24 MHz, 25 MHz, 26 MHz, 27 Not Supported )
MHz
ESR=100Q |19.2 MHz, 20 MHz 3| pF
24 MHz, 25 MHz, 26 MHz, 27 Not Supported )
MHz
Lm Crystal motional inductance for f, = 20 MHz 10.16 mH
Cwm Crystal motional capacitance 3.42 fF
fiosc1_xi Frequency accuracy, OSC1_XI Ethernet RGMII and RMII not +100
used
: ppm
Ethernet RGMII and RMII using 50
derived clock

When selecting a crystal, the system design must consider the temperature and aging characteristics of a based
on the worst case environment and expected life expectancy of the system.

% 6-19 details the switching characteristics of the oscillator and the requirements of the input clock.

# 6-19. 0SC1 Switching Characteristics — Crystal Mode

NAME DESCRIPTION MIN TYP MAX UNIT
fo Oscillation frequency 19.2, 20, 24, 25, 26, 27 MHz
tex Start-up time 2 ms

(1) In order to meet the start-up time defined in this table, the crystal needs to be selected according to the following equation:
Tsu = KxL,/ (Ro-ESR) + At
where L, is crystal motional inductance, Rq is the negative resistance of amplifier, ESR is the crystal Effective series resistance and K
is a constant which represents the initial conditions. At is the time amplifier takes to reach its bias point after power down is released.
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T I

VDD_CORE (min.)

B ’VDD_CORE
Vss| ‘ !

I I
VDDS_OSC1 (min.)~ [— 4vDDS OSC1 |

—

Voltage

10SC1_X0 | |

[ [

47 th 4’

| 1
Time

B 6-21. OSC1 Start-up Time

VSS|

6.9.4.1.4 Auxiliary OSC1 LVCMOS Digital Clock Source

6-22 shows the recommended oscillator connections when OSC1 is connected to an LVCMOS square-wave
digital clock source The 1.8-V LVCMOS-Compatible clock source is connected to the OSC1_XI pin. In this mode
of operation, the OSC1_XO pin is left unconnected and should not be used to source any external components.

Device
OSC1_XI 0OSC1_XO VSS
NC

Hpligh [>o | 1
PCB Ground

SPRSP08_CLK_01

6-22. 1.8-V LVCMOS-Compatible Clock Input

# 6-20 summarizes the OSC1 input clock electrical characteristics.

# 6-20. OSC1 Switching Characteristics — Crystal Mode

NAME DESCRIPTION MIN TYP MAX UNIT
f Frequency 19.2, 20, 24, 25, 26, 27 MHz
Cin Input capacitance 2.184 2.384 2.584 pF
N Input current (3.3V mode) 4 6 10 uA

7% 6-21 details the OSC1 input clock timing requirements.

& 6-21. OSC1 Input Clock Timing Requirements
NAME |DESCRIPTION MIN TYP MAX
CKO | 1/ty0sct1_xi ‘Frequency, 0OSC1_XI 19.2, 20, 24, 25, 26, 27 MHz

UNIT
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# 6-21. OSC1 Input Clock Timing Requirements (%7 %)
NAME |DESCRIPTION MIN ‘TYP MAX UNIT
CK1  |twosct_xi) Pulse duration, OSC1_XI low or high 0.45 x 0.55 x ns
teosct_xi teosct_xiy
tj(OSC‘LXI) Period jitter, OSC1_XI 0.01 x ns
teosct_xiy
tR(OSC1_XI) Rise time, OSC1_XI 5 ns
tF(OSC1_XI) Fall time, OSC1_XI 5 ns
tiosc1_xi Frequency accuracy, OSC1_XI Ethernet RGMII and RMII +100 ppm
not used
Ethernet RGMII and RMII 150
using derived clock

I< CKO >I |<— CK1 —+— CK1 —’|

oscixi —  \________ [ /1
B 6-23. OSC1_Xl Input Clock

6.9.4.1.5 Auxiliary OSC1 Not Used

For more Information see =73 3> 5.5, Connections for Unused Pins.
6.9.4.1.6 WKUP_LFOSCO Internal Oscillator Clock Source
&
WKUP_LFOSC_XO/WKUP_LFOSC_XI - External main crystal interface pins connected to internal
oscillator which sources reference clock provides a clock for low power operation in deeper sleep

modes. For a list of supported low power modes for this device, please refer to Overview of Device
Low-Power Modes section in the device TRM.

6-24 shows the recommended crystal circuit. It is recommended that preproduction printed-circuit board
(PCB) designs include the two optional resistors Rpizs and Ry in case they are required for proper oscillator
operation when combined with production crystal circuit components. In most cases, Ry,s is not required and Ry
is @ 0 ohm resistor. These resistors may be removed from production PCB designs after evaluating oscillator
performance with production crystal circuit components installed on preproduction PCBs.
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Device

WKUP_LFOSCO_XI WKUP_LFOSCO0_XO

Crystal
I I:l I

(Opt|ona|) Rbias

ok I

PCB Ground

Optlonal

SPRSP08_PCB_CLK_OSC_3

B 6-24. WKUP_LFOSCO Crystal Implementation

b2
The load capacitors, Cs and Cy, in 6-25, should be chosen such that the below equation is
satisfied. C, in the equation is the load specified by the crystal manufacturer. All discrete components

used to implement the oscillator circuit should be placed as close as possible to the associated
oscillator WKUP_LFOSCO0_XI, WKUP_LFOSCO0_XO, and VSS pins.

cL.—CiCo
C.+Ca)

6-25. Load Capacitance Equation

The crystal must be in the fundamental mode of operation and parallel resonant. ¢ 6-22 summarizes the
required electrical constraints

£ 6-22. WKUP_LFOSCO Crystal Electrical Characteristics

NAME DESCRIPTION MIN ‘ TYP ‘ MAX UNIT
fy Parallel resonance crystal frequency 32768 Hz
Cx Ct load capacitance for crystal parallel resonance with C¢q = Cpy 12 24 pF
Cp Cs, load capacitance for crystal parallel resonance with C¢ = Cyp 12 24 pF
Cshunt | Shunt capacitance 1.35 pF
ESR |Crystal effective series resistance 65 kQ

When selecting a crystal, the system design must consider the temperature and aging characteristics of a based
on the worst case environment and expected life expectancy of the system.

3% 6-23 details the switching characteristics of the oscillator and the requirements of the input clock.

# 6-23. WKUP_LFOSCO0 Switching Characteristics — Crystal Mode

NAME DESCRIPTION MIN TYP MAX UNIT
fytal Oscillation frequency 32768 Hz
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# 6-23. WKUP_LFOSCO0 Switching Characteristics — Crystal Mode (%)
NAME DESCRIPTION MIN TYP ‘ MAX UNIT

tsx Start-up time o s

(1) In order to meet the start-up time defined in this table, the crystal needs to be selected according to the following equation:
Teu = KxL/ (Ry-ESR) + At
where L, is crystal motional inductance, Rg is the negative resistance of amplifier, ESR is the crystal Effective series resistance and K
is a constant which represents the initial conditions. At is the time amplifier takes to reach its bias point after power down is released.

T I

VDD_WKUP (min)-  ~ foss—rees
vss—‘ !

VDDA_WKUP (min.)i- [—  -VvDDA WKUP

Voltage

VSS| 'wkuP_LFosco_xo '+ UL (RRERRAN

[ [

—ty—>

\ |
Time

K 6-26. WKUP_LFOSCO Start-up Time

6.9.4.1.7 WKUP_LFOSCO0 LVCMOS Digital Clock Source

T
WKUP_LFOSC_XO/WKUP_LFOSC_XI - External main crystal interface pins connected to internal

oscillator which sources reference clock provides a clock for low power operation in deeper sleep
modes. For a list of supported low power modes for this device, please refer to Overview of Device

Low-Power Modes section in the device TRM.

6-27 shows the recommended oscillator connections when WKUP_LFOSCO is connected to an LVCMOS
square-wave digital clock source. The 1.8-V LVCMOS-Compatible clock source is connected to the
WKUP_LFOSCO_XI pin. In this mode of operation, the WKUP_LFOSCOQ_XO pin is left unconnected and should

not be used to source any external components.

Device

WKUP_LFOSCO_XI WKUP_LFOSCO0_XO VSS

X

JuLe {>o ==

PCB Ground

6-27. 1.8-V LVCMOS-Compatible Clock Input
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7% 6-24 summarizes the WKUP_LFOSCO input clock electrical characteristics.
#+ 6-24. WKUP_LFOSCO Oscillator Input Clock Electrical Characteristics—Bypass Mode

NAME DESCRIPTION MIN| TYP|  mMAX| UNIT
CKO 1ltc(WKUP7LFOSCOfXI) Frequency, WKUP_LFOSCO_X' 32.768 kHz
CK1 twwkupP_LFOsCO_XI) Pulse duration, WKUP_LFOSCO_XI low or 0.45 x 0.55 x ns
high towkup_LF tewkup_LF
0SCO_XI) 0SCO_XI)
Cin Input capacitance 2178 2.378 2.578 pF
] Input current (3.3V mode) 4 6 10 uA
tex Start-up time seel!) ms

(1) Before the processor boots up and the oscillator is set to bypass mode, there is a waiting time when the internal oscillator is in
application mode and receives a wave. The switching time in this case is about 100 ps.

fe——cko ——] Hcm%cmﬂ
WKUP LFOsco xI .~ [ - [ 1

6-28. WKUP_LFOSCO0_XI Input Clock

6.9.4.1.8 WKUP_LFOSCO Not Used

For more Information see &7 a. 5.5, Connections for Unused Pins.
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6.9.4.2 Output Clocks
The device provides several system clock outputs. Summary of these output clocks are as follows:

+ MCU_SYSCLKOUTO
— SYSCLKO of WKUP_PLLCTRLO is divided by 4 and then sent out of the device as a LVCMOS clock signal
(MCU_SYSCLKOUTO). This signal can be used to test if the main chip clock is functioning or not.
+ MCU_OBSCLKO
— On the clock output MCU_OBSCLKO, oscillators and PLLs clocks can be observed for tests and debug.
+ SYSCLKOUTO
— SYSCLKO from the MAIN_PLL controller is divided by 4 and then sent out of the device as a LVCMOS
clock signal (SYSCLKOUTO). This signal can be used to test if the main chip clock is functioning or not.
+ OBSCLKO
— On the clock output OBSCLKO, oscillators and PLLs clocks can be observed for tests and debug.
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6.9.4.3PLLs

Power is supplied to the PLL by internal regulators that derive power from the off-chip power-supply.

There are total nine Phase Locked Loops (PLLs) in the device:

MCU_PLLO (MCU PLL) with WKUP_PLL_CTRLO: The MCU PLL — which is used to drive the switch fabrics,
accelerators, and a majority of the peripheral clocks — requires a PLL controller to manage the various clock
divisions, gating, and synchronization in WKUP domain and MCU domain.

MCU_PLL1 (CPSW PLL): The MCU_PLLA1, which is used to drive the CPSW.

PLLO (MAIN PLL) with PLL_CTRLO: The Main PLL — which is used to drive the switch fabrics, accelerators,
and a majority of the peripheral clocks — requires a PLL controller to manage the various clock divisions,
gating, and synchronization in MAIN domain.

PLL1 (PERO PLL): The PERO PLL, which is used to drive the Peripherals in MAIN Domain.

PLL2 (PER1 PLL): The PER1 PLL, which is used to drive the PRU_ICSSG.

PLL3 (DDR PLL): The DDR PLL is used to drive the DDR PHY for the DDRSS.

PLL4 (DSS PLL): The DSS PLL, which is used to drive the Display Subsystem.

PLL6 (ARMO PLL): The ARMO PLL, which is used to drive the ARMO.

PLL7 (ARM1 PLL): The ARM1 PLL, which is used to drive the ARM1.

Most of the Device is driven by the output from the main PLL except the following items:

Arm subsystem has its own dedicated PLL.

MCU subsystem has its own dedicated PLL.

EMIF DDR subsystem has its own dedicated PLL to drive DDR PHY and DDRSS.
PRU_ICSSG has clocks sourced from several PLLs:

— PERO PLL to generate UART clock,

— PER1 PLL to generate Core clock,

— MAIN PLL to generate Industrial Ethernet Peripheral clock,

— CPSW PLL to generate Ethernet clocks.

DSS has its own dedicated PLL, to generate Pixel Clock.

PCIESS require separate reference clocks to drive SERDES PHYs.

e

For more information, see the:

» Device Configuration, Clocking, and PLLs sections of the device TRM

* Peripherals and Display Subsystem Overview sections of the device TRM

* Programmable Real-Time Unit Subsystem and Industrial Communication Subsystem - Gigabit
(PRU_ICSSG) section of the device TRM

b2
The input reference clock (OSC1_XI/OSC1_XO) are specified and the lock time is ensured by the PLL
controller, as documented in the Device Configuration chapter of the device TRM.
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6-29 shows the power supply connectivity implemented in the device.

MCU_PLLO PLL3
vooa_meu—{] MGU PLL) obRALL <} VDDA _PLLO_DDR

MCU_PLL1
(CPSW PLL)

(DsPIS_LF?LL) % VDDA _PLL_DSS

PLLO
VDDA_PLL_CORE % (MAIN L)

PLL6
(PEPRL1LI§LL) (ARMO BLL) 4% VDDA _PLL_MPUO

PLLA PLL7
VDDA_PLL_PERO—EFli (PERD PLL) (ARMA PLL) 4& VDDA _PLL_MPU1

SPRSP08_PLL_PWR_01

E] 6-29. PLL Power Supply Connectivity

6.9.4.4 Recommended Clock and Control Signal Transition Behavior

All clocks and strobe signals must transition between V| and V,_ (or between V|  and V,4) in a monotonic
manner. Monotonic transitions are more easily ensured with faster switching signals. Slower input transitions are
more susceptible to glitches due to noise, and special care must be taken for slow input clocks.

6.9.4.5 Module and Peripheral Clock Frequencies

The maximum operating frequency associated with module functional and interface clocks internal to the device
is managed by the DMSC firmware. For more details about the clocking structure for a specific module or
peripheral, see Device Configurations chapter in the device TRM.

/i al 6.9.5, Peripherals documents the maximum frequency associated with the peripheral clocks in and out
of the device.
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6.9.5 Peripherals
6.9.5.1 VIN

& 6-26, [X] 6-30, and [¥| 6-31 present timing requirements for LVDSRX interface.

3% 6-25 presents timing conditions for LVDSRX.
£ 6-25. LVDSRX Timing Conditions

PARAMETER MODE MIN MAX| UNIT

INPUT CONDITIONS
SR, Input slew rate 1.8V 1.3 2.64| Vins
3.3V 1.5 2.64| Vins

PCB CONNECTIVITY REQUIREMENTS

td(Trace Mismatch Delay) Propagation delay mismatch across all traces 50 ps

# 6-26. Timing Requirements for LVDSRX

NO. |PARAMETER DESCRIPTION MIN MAX| UNIT

V1 |typeLk) Cycle time, VINO_PCLK 5.76"" ns

V2 |twpcikH) Pulse duration, VINO_PCLK high 0.45 x p? ns

V3 |twrciky) Pulse duration, VINO_PCLK low 0.45 x p? ns

V4 tsu(PCLK-CTL/DATA) Input setup time, control (VINO_HD, VINO_VD) and data 249 ns
(VINO_DATA[15:0]) valid to VINO_PCLK transition :

V5 th(CTL/DAT-PCLK) Input hold time, VINO_PCLK transition to control (VINO_HD, 052 ns
VINO_VD) valid :

(1)  For maximum frequency of 165 MHz
(2) P =VINO_PCLK period

|
| | | | |
wore /N S NS N

CAL_CCDC_TIMINGS_01

[ V2 —¥ riwgﬂ — V3 —>
\ \
\

Eg 6-30. LVDSRX Input Clock Signal

VINO_PCLK 7/ \ { \ /
(Positive-edge clocking) |
|

VINO_PCLK | / Sk / \
(Negative-edge clocking) |
V4 4+—>FV5
\ \

VIN_DATA[15:0] [ X X |

CAL_CCDC_TIMINGS_02

B 6-31. LVDSRX Input Timings
6.9.5.2 CPSW2G

For more details about features and additional description information on the device Gigabit Ethernet MAC, see
the corresponding sections within =273 2> 5.3, Signal Descriptions and £2 a7, Detailed Description.

6.9.5.2.1 CPSW2G MDIO Interface Timings
3% 6-28, F 6-29, and [X] 6-32 present timing requirements for MDIO.
% 6-27 presents timing conditions for CPSW2G MDIO.
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£ 6-27. CPSW2G MDIO Timing Conditions

PARAMETER \ MIN MAX| UNIT |
INPUT CONDITIONS
SR, ‘ Input slew rate ‘ 0.9 3.6‘ Vins ‘
OUTPUT CONDITIONS
CL ‘ Output load capacitance ‘ 10 470‘ pF ‘

# 6-28. Timing Requirements for MDIO Input

NO. PARAMETER MIN MAX UNIT
MDIO1 | tsympio_mbpc) Setup time, MDIO_MDIO valid before MDIO_MDC high 90 ns
MDIO2 | thvpio_mbpc) Hold time, MDIO_MDIO valid after MDIO_MDC high 0 ns

# 6-29. Switching Characteristics Over Recommended Operating Conditions for MDIO Output

NO. PARAMETER MIN MAX UNIT
MDIO3 | tewinc,) Cycle time, MDIO_MDC 400 ns
MDIO4 |ty MpcH) Pulse Duration, MDIO_MDC high 160 ns
MDIOS5 |twmpbcL) Pulse Duration, MDIO_MDC low 160 ns
MDIO7 |tympc_mbio) Delay time, MDIO_MDC low to MDIO_MDIO valid -150 150 ns

< MDIO3 >
< MDIO4 P
< MDIO5 >
MDIO[x]_MDC 7/ \\ 7/ \
[¢— MDIO1—p|
'¢— MDIO2
MDIO[x]_MDIO
(input)
<4—MDIO7

MDIO[x]_MDIO
(output) ><

CPSW2G_MDIO_TIMING_01

] 6-32. CPSW2G MDIO Diagrams Receive and Transmit
6.9.5.2.2 CPSW2G RMII Timings

vra6.95.221, B/ 36.9.5.2.2.2, [ 6-33, and [¥ 6-34 present timing requirements for CPSW2G RMI|
receive.

7% 6-30 presents timing conditions for CPSW2G RMII.
# 6-30. CPSW2G RMII Timing Conditions

PARAMETER ‘ MIN MAX‘ UNIT ‘
INPUT CONDITIONS
SR, ‘ Input slew rate ‘ 0.9 3.6 ‘ Vins ‘
OUTPUT CONDITIONS
CL ‘ Output load capacitance ‘ 3 25‘ pF ‘
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6.9.5.2.2.1 Timing Requirements for RMII[x] REFCLK - RMIl Mode

NO. |PARAMETER DESCRIPTION MIN‘ TYP‘ MAX| UNIT
RMII | toRerF_cLk) Cycle time, REF_CLK 19.999 20.001 ns
RMII2 tW(REF_CLKH) Pulse Duration, REF_CLK ngh 7 13 ns
RMII3 | twreF_cLkL) Pulse Duration, REF_CLK Low 7 13 ns

[¢«—RMII1 4”

}« RMII2—> \
| \

RMII[x]_REFCLK |
(input)

| \
\
\ |
[«—RMII3—»

6-33. RMII[x]_REFCLK Timing - RMIl Mode

6.9.5.2.2.2 Timing Requirements for RMII[x]_RXD[1:0], RMIl[x]_CRS_DV, and RMII[x]_RXER - RMIl Mode

NO. |PARAMETER DESCRIPTION MIN ‘ TYP ‘ MAX| UNIT
RMII4 | tsyRXD-REF_CLK) Setup time, RXD[1:0] valid before REF_CLK 4 ns
tsu(CRSfDV—REFfCLK) Setup time, CRS_DV valid before REF_CLK 4 ns
tsu(RX_ER-REF_CLK) Setup time, RX_ER valid before REF_CLK 4 ns
RMII5 th(REF_CLK-RXD) Hold time RXD[1:0] valid after REF_CLK 2 ns
th(REF_CLK—CRS_DV) Hold time, CRS_DV valid after REF_CLK 2 ns
th(REF_CLK-RX_ER) Hold time, RX_ER valid after REF_CLK 2 ns
;47 RMII4 —bi
\
‘ }%RMII5%‘
| \ 1
RMII[x]_REFCLK (input) / \ \ / { \
| |
RMII[x]_RXD[1:0], | >‘( )\( |
RMII[x]_CRS_DV, RMII[x]_RXER (inputs)

SPRSP08_CPSW2G_RMIIRX

B 6-34. RMII[x]_RXD[1:0], RMII[x]_CRS_DV, RMII[x]_RXER Timing - RMIl Mode

71 ar6.9.5.2.2.3, and /a2 6.9.5.2.2.3 present switching characteristics for CPSW2G RMII Transmit.

6.9.5.2.2.3 Switching Characteristics for RMII[x]_TXD[1:0], and RMII[x]_TXEN - RMIl Mode

NO. PARAMETER MIN TYP MAX| UNIT
RMII6 [tymer oLkTxp) Delay time, REF_CLK High to TXD[1:0] valid 2 13| ns
td(REF_CLK-TXEN) DeIay time, REF_CLK to TXEN valid 2 13 ns

1

RMII[x]_REF_CLK \ ;‘/ \

RMII[x]_TXD[1:0], RMII[x]_TX_EN X X

6-35. RMII[x]_TXDI[1:0], and RMII[x]_TX_EN Switching Characteristics — RMIl Mode
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6.9.5.2.3 CPSW2G RGMII Timings

7 ar 6.95231, 7 ar 6.95.2.3.2, and 6-36 present timing requirements for receive RGMII
operation.

7% 6-31 presents timing conditions for CPSW2G RGMII.
& 6-31. CPSW2G RGMII Timing Conditions

PARAMETER ‘ ‘ MIN MAX‘ UNIT ‘
INPUT CONDITIONS
SR, ‘ Input slew rate ‘ ‘ 2.64 5‘ V/ins ‘
OUTPUT CONDITIONS
CL ‘Output load capacitance ‘ ‘ 2 20‘ pF
PCB CONNECTIVITY REQUIREMENTS
RGMII[x]_RXC,
RGMII[x]_RDI3:
0], 50 ps
RGMII[x]_RX_C
TL
td(Trace Mismatch Delay) | Propagation delay mismatch across all traces
RGMII[x]_TXC,
RGMII[x]_TD[3:
0], 50 ps
RGMII[x]_TX_C
TL

6.9.5.2.3.1 Timing Requirements for RGMII[x]_RCLK - RGMII Mode

NO. [PARAMETER DESCRIPTION MODE MIN‘ TYP‘ MAX| UNIT
RGMII | terxc) Cycle time, RXC 10Mbps 360 440 ns
100Mbps 36 44 ns
1000Mbps 7.2 8.8 ns
RGMII2 | tyrxcH) Pulse duration, RXC high 10Mbps 160 240 ns
100Mbps 16 24| ns
1000Mbps 3.6 44| ns
RGMII3 | twrxcL) Pulse duration, RXC low 10Mbps 160 240 ns
100Mbps 16 24 ns
1000Mbps 3.6 4.4 ns

6.9.5.2.3.2 Timing Requirements for RGMII[x]_RD[3:0], and RGMII[x]_RCTL - RGMIl Mode

NO. |PARAMETER DESCRIPTION MODE MIN‘ TYP‘ MAX| UNIT

RGMII4 | tsyrp-RXC) Setup time, RD[3:0] valid before RXC high/low 10Mbps 1 ns
100Mbps 1 ns

1000Mbps 1 ns

tsuRx_cTL-RXC) Setup time, RX_CTL valid before RXC high/low 10Mbps 1 ns

100Mbps 1 ns

1000Mbps 1 ns
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NO. [PARAMETER DESCRIPTION MODE MIN‘ TYP‘ MAX| UNIT
RGMII5 | thrxc-RD) Hold time, RD[3:0] valid after RXC high/low 10Mbps 1 ns
100Mbps 1 ns
1000Mbps 1.15 ns
th(RXC-RX_CTL) Hold time, RX_CTL valid after RXC high/low 10Mbps 1 ns
100Mbps 1 ns
1000Mbps 1.15 ns

HRGMII’]‘N‘

+—RGMII2— !

| 4+—RGMII3—»|
RGMII[x]_Rxc®

RGMII[x]_RD[3:0” |

X st Half-byte X 2nd Half-byte X X X X
X rov X rxerr X X X X

A. RGMII_RXC must be externally delayed relative to the data and control pins.

B. Data and control information is received using both edges of the clocks. RGMII_RXD[3:0] carries data bits 3-0 on the rising edge of
RGMII_RXC and data bits 7-4 on the falling edge of RGMII_RXC. Similarly, RGMII_RXCTL carries RXDV on rising edge of RGMII_RXC
and RXERR on falling edge of RGMII_RXC.

RGMII]_RX_CTL® |

EJ 6-36. CPSW2G Receive Interface Timing, RGMII operation

®/1926.9.5.2.3.3, /3 6.9.5.2.3.4, and [X] 6-37 present switching characteristics for transmit - RGMII for
10 Mbps, 100 Mbps, and 1000 Mbps.

6.9.5.2.3.3 Switching Characteristics for RGMII[x]_TCLK - RGMII Mode

NO. [(PARAMETER DESCRIPTION MODE MIN‘ MAX| UNIT
RGMII | terxc) Cycle time, TXC 10Mbps 360 440 ns
100Mbps 36 44 ns
1000Mbps 7.2 8.8 ns
RGMII2 | tyrxch) Pulse duration, TXC high 10Mbps 160 240 ns
100Mbps 16 24| ns
1000Mbps 3.6 44| ns
RGMII3 | twtxcL) Pulse duration, TXC low 10Mbps 160 240 ns
100Mbps 16 24 ns
1000Mbps 3.6 4.4 ns
6.9.5.2.3.4 Switching Characteristics for RGMII[x]_TD[3:0], and RGMII[x]_TX_CTL - RGMIl Mode
NO. PARAMETER MODE MIN ‘ MAX| UNIT
RGMII9 |tosy(tp-TXC) Output setup time, RGMII[x]_TD[3:0] valid to 10/100 Mbps 1.2 ns
RGMII[x]_TXC high/low 1000 Mbps 1.0500 ns
tosu(Tx_cTL-TXC) Output setup time, RGMII[x]_TX_CTL valid to 10/100 Mbps 1.2 ns
RGMII[x]_TXC high/low 1000 Mbps 1.05(M ns
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NO. PARAMETER MODE MIN \ TYP \ MAX| UNIT

RGMII1 | ton(tp-TXC) Output hold time, RGMII[x]_TD[3:0] valid after 10/100 Mbps 1.2 ns
0 RGMII[x]_TXC high/low 1000 Mbps 1050 "
ton(rx_cTLTXC) | Output hold time, RGMII[x]_TX_CTL valid after 10/100 Mbps 1.2 ns
RGMII[x]_TXC high/low 1000 Mbps 105 .

(1)  1000Mbps operation requires that the 4 data pins (RGMII[x]_TDI[3:0]) and RGMII[x]_TX_CTL have their board propagation delays
matched to within 50 ps of RGMII[x]_TXC.

‘HiRGMIIG;N‘

+—RGMII7T—» !

| 4—RGMIIB—»]

RGMII[x]_TXC"” \ |
B S S 2 N
—> i& RGMII9
RGMII[x_TD[3:0]” | X 1st Half-byte X 2nd Half-byte X )'( X X
R «—RGMII0

RGMII[x]_TX_CTL(B)I X TXEN X TXERR X X X X

A. TXC is delayed internally before being driven to the RGMII[x]_TXC pin. This internal delay is always enabled.

B. Data and control information is received using both edges of the clocks. RGMII_TD[3:0] carries data bits 3-0 on the rising edge of
RGMII_TXC and data bits 7-4 on the falling edge of RGMII_TXC. Similarly, RGMII_TX_CTL carries TXDV on rising edge of RGMII_TXC
and RTXERR on falling edge of RGMII_TXC.

& 6-37. CPSW2G Transmit Interface Timing RGMII Mode

For more information, see section Gigabit Ethernet MAC (MCU_CPSWO) in the device TRM.
6.9.5.3 CSI2

-
For more information, see section Camera Adapter Layer (CAL) Subsystem in the device TRM.

The camera adaptation layer (CAL) delas with the processing of pixel data coming from an external image
sensor and data from memory. It is a key component for the following multimedia applications: camera
viewfinder, video record, and still image capture.

The device includes one instantiation of CAL Subsystem named CALSSO0, with a single companion
CAMERARXO instance.

CALSSO is a very flexible subsystem that enables 3 different connections to cameras. It supports MIPI CSI-2
over D-PHY serial interface; a LVDS serial interface; and a traditional parallel interface.

The CALSSO is compliant with the MIPI D-PHY RX specification v1.01.00 and the MIPI CSI-2 specification, with
4 data differential lanes plus 1 clock differential lane in synchronous mode, double data rate:
* 1.2 Gbps (600 MHz) for each lane.

6.9.5.4 DDRSS

For more details about features and additional description information on the device DDR4 Memory Interfaces,
see the corresponding sections within 7=~ 5.3, Signal Descriptions and =7 2. 7, Detailed Description.

The device has dedicated interfaces to DDR4 SDRAM. It supports JESD79-4B standard-compliant DDR4
SDRAM devices with the following features:

* 16-bit or 32-bit data path to external SDRAM memory
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* Memory device capacity: Up to 8 GB address space available over one chip select
7 6-32 and [¥] 6-38 present switching characteristics for DDRSS.
£ 6-32. Switching Characteristics for DDRSS

NO. PARAMETER DDR TYPE MODE MIN MAX | UNIT
1 |lc(oDR_CKPY Cycle time, DDR_CKP and DDR_CKN DDR4 1.25 16| ns
DDR_CKN)
e —

DDR_CK[1:0]P m
| |
| |

DDR_CK[1:0]N \_/_\_/_\_/_
6-38. DDRSS Memory Interface Clock Timing

For more information, see section DDR Subsystem (DDRSS) in the device TRM.
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6.9.5.5 DSS

For more details about features and additional description information on the device Display Subsystem — Video

Output Ports, see the corresponding sections within =2 =.~ 5.3, Signal Descriptions and &7 a. 7, Detailed
Description.

#* 6-33, & 6-34, [¥] 6-39 and [¥] 6-40 assume testing over the recommended operating conditions and electrical
characteristic conditions.

# 6-33. DPI Video Output Switching Characteristics

NO. PARAMETER MIN MAX | UNIT

D1 tc(VOUT1_PCLK) Cycle time, VOUT1_PCLK 6.06 ns

D2 tw(VOUT17PCLKL) Pulse duration, VOUT1_PCLK low 0.475 * p() ns

D3 tw(VOUT17PCLKH) Pulse duration, VOUT1_PCLK hlgh 0.475 * p() ns

D4 |tyvouTt_poik. Delay time, VOUT1_PCLK to VOUT1_DATA[23:0] -0.68 1.78] ns
VOUT_DATA)

D5  |tyvouTt_poik. Delay time, VOUT1_PCLK to VOUT1_VSYNC, VOUT1_HSYNC, -0.68 1.78] ns
VOUT_CTRL) VOUT1_DE

(1) P =output VOUT1_PCLK period in ns.

D2

Falling-edge Clock Reference

D1 D3
R TSRV AVA\AVAVAVAVAVAVAVAVA

VOUT1_PCLK

Rising-edge Clock Reference

D5

vouTt_vsyne | LW\ [\ \

D5
vouTt_HsYNC — \___ [ W \___/ 7\ / ) __/
D4
VOUT1_DATA[23:0] A\ \ ) () )
D5
VOUT1_DE W ! \ \ [

DPI_01
A. The configuration of assertion of the data can be programmed on the falling or rising edge of the pixel clock.

B. The polarity and the pulse width of VOUT1_HSYNC and VOUT1_VSYNC are programmable, refer to section Display Subsystem (DSS)
in the device TRM.

C. The VOUT1_PCLK frequency can be configured, refer to section Display Subsystem (DSS) in the device TRM.

6-39. DPI Video Output
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# 6-34. DPI External Pixel Clock Input Timing Requirements

NO. MIN MAX| UNIT
D6  |tyvouT1 EXTRCLKIN) Cycle time, VOUT1_EXTPCLKIN 6.06 ns
D7 tw(VOUT1_EXTPCLKIN) Pulse duration, VOUT1_EXTPCLKIN low 0.475 * p(1) ns
D8  |twvouT1_EXTPCLKIN) Pulse duration, VOUT1_EXTPCLKIN high 0.475 * P(1) ns

(1) P =output VOUT1_PCLK period in ns.

D7

Falling-edge Clock Reference

D6 D8
G W AVAVAVAVA\AVAVAWAWAWA\
Rising-edge Clock Reference
vout1_exteeLkin _/\ /\ /NN SHNANNANNAMNNANS

DPI_02

6-40. DPI External Pixel Clock Input

For more information, see section Display Subsystem (DSS) in the device TRM.
6.9.5.6 eCAP
The supported features by the device eCAP are:

« 32-bit time base counter

* 4-event time-stamp registers (each 32 bits)

* Independent edge polarity selection for up to four sequenced time-stamp capture events

* Interrupt capabilities on any of the four capture events

* Input capture signal pre-scaling (from 1 to 16)

» Support of different capture modes (single shot capture, continuous mode capture, absolute timestamp
capture or difference mode time-stamp capture)

#< 6-35 represents eCAP timing conditions.
£ 6-35. eCAP Timing Conditionns

PARAMETER ‘ MIN MAX‘ UNIT
INPUT CONDITIONS
SR, ‘ Input slew rate ‘ 1 4‘ V/ins
OUTPUT CONDITIONS
CL ‘Output load capacitance ‘ 2 7‘ pF

'/ a26.9.5.6.1 and 7122 6.9.5.6.2 present timing and switching characteristics for eCAP (see [¥ 6-41
and [X| 6-42).
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6.9.5.6.1 eCAP Timing Requirements

NO. PARAMETER DESCRIPTION MIN MAX| UNIT
CAP1  |twcap) Pulse duration, CAP (asynchronous) 3+ 2p" ns

(1) P =sysclk period in ns.

«— CAP1T —»
\ \

| |
CAP_/—\—/—\—/—\_

EPERIPHERALS_TIMNG_01

Ed 6-41. eCAP Timing Requirements

6.9.5.6.2 eCAP Switching Characteristics

NO. PARAMETER DESCRIPTION MIN MAX| UNIT
CAP2  |typapwwm) Pulse duration, APWMx 3+ 2P0 s

(1) P =sysclk period in ns.

«— CAP2 —»!

\ \
s N WA

EPERIPHERALS_TIMNG_02

6-42. eCAP Switching Characteristics

For more information, see section Enhanced Capture (ECAP) Module in the device TRM.
6.9.5.7 ePWM
The supported features by the device ePWM are:

» Dedicated 16-bit time-base counter with period and frequency control

» Two independent PWM outputs which can be used in different configurations (with single-edge operation,
with dual-edge symmetric operation or one independent PWM output with dual-edge asymmetric operation)

» Asynchronous override control of PWM signals during fault conditions

»  Programmable phase-control support for lag or lead operation relative to other EPWM modules

» Dead-band generation with independent rising and falling edge delay control

* Programmabile trip zone allocation of both latched and un-latched fault conditions

» Events enabling to trigger both CPU interrupts and start of ADC conversions

& 6-36 represents ePWM timing conditions.
# 6-36. ePWM Timing Conditionns

PARAMETER ‘ MIN MAX‘ UNIT
INPUT CONDITIONS
SR, ‘ Input slew rate ‘ 1 4‘ V/ns
OUTPUT CONDITIONS
CL ‘Output load capacitance ‘ 2 7‘ pF

73 6.95.7.1 and 73 6.9.5.7.2 present timing and switching characteristics for eHRPWM (see
6-43, [X] 6-44, [X] 6-45, and [X| 6-46).
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6.9.5.7.1 ePWM Timing Requirements

NO. PARAMETER DESCRIPTION MIN MAX| UNIT
PWM6 |ty syncin) Pulse duration, eHRPWM_SYNCI 3+ 2p" ns
PWM7  |tyz) Pulse duration, eHRPWM_TZn_IN low 3+ 3p" ns

(1) P =sysclk period in ns

— PWME —»!
! \

\
EHRPWM_SYNCI w

«— PWM7 —»!
! !

EHRPWM_TZn_IN_/—\—/—\—/—\_

6-43. ePWM Timing Requirements

6.9.5.7.2 ePWM Switching Characteristics

EPERIPHERALS_TIMNG_07

NO. |PARAMETER DESCRIPTION MIN MAX| UNIT
PWM1 | typwm) Pulse duration, EHRPWM_A/B high/low 3+ p" ns
PWM2  |tysyncouT) Pulse duration, EHRPWM_SYNCO 3+p" ns
PWM3  |tyrz-Pwm) Delay time, EHRPWM_TZn_IN active to EHRPWM_A/B forced 11 ns

high/low
PWM4  |tyrz-Pwmz) Delay time, EHRPWM_TZn_IN active to EHRPWM_A/B Hi-Z 11 ns
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NO. |PARAMETER DESCRIPTION MIN MAX| UNIT

PWM5 | tysoc) Pulse duration, EHRPWM_SOCA/B output 3+pP" ns

(1) P =sysclk period in ns

|
— PWM1 —»

|
|

\
\
EHRPWM_A/B m

| |
‘ [— PWM1 —bi
— PWM2—»

|
EHRPWM_SYNCW\_

«— PWM5 —»!
\ |

|

EPERIPHERALS_TIMNG_04

K 6-44. EHRPWM Switching Characteristics

+ PWM3 —»

X__X

EHRPWM_A/B X

EHRPWM_TZn_IN \

EPERIPHERALS_TIMING_05

6-45. EHRPWM_TZn_IN to EHRPWM_A/B Forced Switching Characteristics

EHRPWM_A/B X ! X )l_
\

|
EHRPWM_TZn_IN AN

 PWM4 —>

[ 6-46. EHRPWM_TZn_IN to EHRPWM_A/B Hi-Z Switching Characteristics

For more information, see section Enhanced Pulse Width Modulation (EPWM) Module in the device TRM.

6.9.5.8 eQEP
The supported features by the device eQEP are:

* Input Synchronization

» Three Stage/Six Stage Digital Noise Filter

* Quadrature Decoder Unit

» Position Counter and Control unit for position measurement
* Quadrature Edge Capture unit for low speed measurement
* Unit Time base for speed/frequency measurement

» Watchdog Timer for detecting stalls

7% 6-37 represents eQEP timing conditions.
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& 6-37. eQEP Timing Conditionns

PARAMETER ‘ MIN MAX‘ UNIT
INPUT CONDITIONS
SR, ‘ Input slew rate ‘ 1 4‘ V/ns
OUTPUT CONDITIONS
CL ‘Output load capacitance ‘ 2 7‘ pF

t/i226.9.5.8.1 and 732 6.9.5.8.2 present Timing Requirements and Switching Characteristics for eQEP
(see [X] 6-47).

6.9.5.8.1 eQEP Timing Requirements

NO. [(PARAMETER DESCRIPTION MIN MAX| UNIT
QEP1 | twaep) Pulse duration, QEP_A/B 3+ 2p" ns
QEP2  |twqeriH) Pulse duration, QEP_| high 3+ 2p" ns
QEP3  |tyqepPiL) Pulse duration, QEP_| low 3+ 2P ns
QEP4  |tyqEPsH) Pulse duration, QEP_S high 3+ 2p" ns
QEP5  |twqEPsL) Pulse duration, QEP_S low 3+ 2p" ns

(1) P =sysclk period in ns.

+— QEP1 —»|
| |

\ \
s A N/ N

«— QEP2 —>

\ \
[— QEP3 —»,

— QEP4 —¥y
‘ \

\ \
ws__ L N/ /N
[ [

«— QEP5 —»|

EPERIPHERALS_TIMNG_03

6-47. eQEP Timing Requirements

6.9.5.8.2 eQEP Switching Characteristics

NO. PARAMETER DESCRIPTION MIN MAX| UNIT

Delay time, external clock to counter increment 24 ns

QEP6 | tyqer-cNTR)

For more information, see section Enhanced Quadrature Encoder Pulse (EQEP) Module in the device TRM.
6.9.5.9 GPIO

The device has three instances of GPIO144 modules. The GPIO pins are grouped into banks (16 pins per bank),
which means that each GPIO module provides up to 144 dedicated general-purpose pins with input and output
capabilities; thus, the general-purpose interface supports up to 432 (3 instances x (9 banks % 16 pins)) pins.
Since WKUP_GPIOO0_[56:143], GPIO0_[96:143], and GPIO1_[90:143] are reserved in this Device, general
purpose interface supports up to 242 pins.
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For more details about features and additional description information on the device General-Purpose Interface,

see the corresponding sections within ©2 < 5. 5.3, Signal Descriptions and ©7 < =2~ 7, Detailed Description.
T

The general-purpose input/output i (i = 0 to 1) is also referred to as GPIOi..

3% 6-38 presents timing conditions of the GPIO interface.
& 6-38. GPIO Timing Conditions

PARAMETER \ DESCRIPTION \ MIN MAx\ UNIT
INPUT CONDITIONS

SR, ‘ Input slew rate ‘ 0.75 6.6 ‘ Vins
OUTPUT CONDITIONS

CL ‘ Output load capacitance ‘ 3 10‘ pF

/3226.9.5.9.1 and 72 6.9.5.9.2 present timings and switching characteristics of the GPIO Interface.
6.9.5.9.1 GPIO Timing Requirements

NO. PARAMETER DESCRIPTION MIN MAX| UNIT

GP2  |twcPio_N) Minimum Input Pulse Width 3.6 +2P() ns

(1) P =functional clock period in ns.

6.9.5.9.2 GPIO Switching Characteristics

NO. PARAMETER DESCRIPTION MIN MAX| UNIT
GP1 twaPio_ouT) Minimum Output Pulse Width -4.6 + ns
0.975P("

(1) P =functional clock period in ns.
For more information, see section General-Purpose Interface (GPIO) in the device TRM.

6.9.5.10 GPMC

For more details about features and additional description information on the device General-Purpose Memory
Controller, see the corresponding sections within =27 3> 5.3, Signal Descriptions and &7 =. 7, Detailed

Description.
3 6-39 presents the timing conditions for GPMC.
£ 6-39. GPMC Timing Conditions

PARAMETER ‘ DESCRIPTION ‘ MIN ‘ MAX ‘ UNIT

Input Conditions

SR, ‘ Input slew rate ‘ 1.65 ‘ 4 ‘ Vins

Output Conditions

C. ‘Output load capacitance ‘ 5 ‘ 20 ‘ pF

6.9.5.10.1 GPMC and NOR Flash—Synchronous Mode

®71326.9.5.10.1.1 and 7352 6.9.5.10.1.2 assume testing over the recommended operating conditions

and electrical characteristic conditions below (see [%| 6-48 through [X| 6-52).
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6.9.5.10.1.1 GPMC and NOR Flash Timing Requirements—Synchronous Mode

NO.

PARAMETER DESCRIPTION

MODE()

MIN MAX| UNIT

F12

Setup time, input data GPMC_AD[15:0] valid
before output clock GPMC_CLK high

tsu(dv-clkH)

div_by 1_mode;
GPMC_FCLK_MUX_100;
TIMEPARAGRANULARITY_X1

217 ns

not_div_by 1 _mode;
GPMC_FCLK_MUX_100;
TIMEPARAGRANULARITY_X1

3.46 ns

F13

Hold time, input data GPMC_AD[15:0] valid after
output clock GPMC_CLK high

th(cikH-dv)

div_by_1_mode;
GPMC_FCLK_MUX_100;
TIMEPARAGRANULARITY_X1

1.78 ns

not_div_by_1_mode;
GPMC_FCLK_MUX_100;
TIMEPARAGRANULARITY_X1

1.78 ns

F21

Setup time, input wait GPMC_WAIT[x] valid before

tsu(waitv-clkH)
output clock GPMC_CLK high ()

div_by_1_mode;
GPMC_FCLK_MUX_100;
TIMEPARAGRANULARITY_X1

217 ns

not_div_by 1_mode;
GPMC_FCLK_MUX_100;
TIMEPARAGRANULARITY_X1

3.46 ns

F22

Hold time, input wait GPMC_WAIT[X] valid after

th(clkH-waitv)
output clock GPMC_CLK high ()

div_by 1_mode;
GPMC_FCLK_MUX_100;
TIMEPARAGRANULARITY_X1

1.78 ns

not_div_by 1_mode;
GPMC_FCLK_MUX_100;
TIMEPARAGRANULARITY_X1

1.78 ns

(1)
@)

In GPMC_WAIT[x], x is equal to 0 or 1.
For div_by_1_mode:

+ GPMC_CONFIG1_i Register: GPMCFCLKDIVIDER = Oh:
— GPMC_CLK frequency = GPMC_FCLK frequency

For not_div_by 1_mode:

+  GPMC_CONFIG1_i Register: GPMCFCLKDIVIDER = 1h to 3h:
— GPMC_CLK frequency = GPMC_FCLK frequency / (2 to 4)

For GPMC_FCLK_MUX_100:

. gpmc_felk_sel[1:0] = 01 = PER1_PLL_CLKOUT /3 = 300 / 3 = 100MHz

For TIMEPARAGRANULARITY_X1:

*+ GPMC_CONFIG1_i Register: TIMEPARAGRANULARITY = 0h = x1 latencies (affecting RD/WRCYCLETIME, RD/
WRACCESSTIME, PAGEBURSTACCESSTIME, CSONTIME, CSRD/WROFFTIME, ADVONTIME, ADVRD/WROFFTIME,
OEONTIME, OEOFFTIME, WEONTIME, WEOFFTIME, CYCLE2CYCLEDELAY, BUSTURNAROUND, TIMEOUTSTARTVALUE,

WRDATAONADMUXBUS)

6.9.5.10.1.2 GPMC and NOR Flash Switching Characteristics—Synchronous Mode

NO.@ | PARAMETER DESCRIPTION MODE("9) MIN MAX | UNIT
FO |tc(clk) Period, output clock GPMC_CLK (18) div_by _1_mode; 10 ns
GPMC_FCLK_MUX_100;
TIMEPARAGRANULARITY_X1
F1 | twekn) Typical pulse duration, output clock GPMC_CLK div_by 1_mode; -0.3+0.4 ns
high GPMC_FCLK_MUX_100; 75*p (15)
TIMEPARAGRANULARITY_X1
F1 [ tweikw) Typical pulse duration, output clock GPMC_CLK div_by 1_mode; -0.3+0.4 ns
low GPMC_FCLK_MUX_100; 75*P (15)
TIMEPARAGRANULARITY_X1
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NO.@ | PARAMETER DESCRIPTION MODE(19) MIN MAX| UNIT
F2  |ty(akH-csnv) Delay time, output clock GPMC_CLK rising edge to div_by 1_mode; -22+F ©) 45+F©®)| ns
output chip select GPMC_CSn[x] transition (14) GPMC_FCLK_MUX_100;
TIMEPARAGRANULARITY_X1;
no extra_delay
F3  |tg(ckH-csnlv) Delay time, output clock GPMC_CLK rising edge to div_by 1_mode; -22+E 45+E®)| ns
output chip select GPMC_CSn[x] invalid (14) GPMC_FCLK_MUX_100; (5)
TIMEPARAGRANULARITY_X1;
no extra_delay
F4 | tyav-ci) Delay time, output address GPMC_A[27:1] valid to div_by_1_mode; -2.3+B 45+B@| ns
output clock GPMC_CLK first edge GPMC_FCLK_MUX_100; @
TIMEPARAGRANULARITY_X1
F5  |ty(cikn-alv) Delay time, output clock GPMC_CLK rising edge to div_by 1_mode; -2.3 45| ns
output address GPMC_A[27:1] invalid GPMC_FCLK_MUX_100;
TIMEPARAGRANULARITY_X1
F6 | tapepnv-clk) Delay time, output lower byte enable and div_by 1_mode; -2.3+B 1.9+B@| ns
command latch enable GPMC_BEOn_CLE, output GPMC_FCLK_MUX_100; @
upper byte enable GPMC_BE1n valid to output TIMEPARAGRANULARITY_X1
clock GPMC_CLK first edge
F7 | td(cikH-belxinIV) Delay time, output clock GPMC_CLK rising edge to div_by 1_mode; -2.3+D 1.9+D®| ns
output lower byte enable and command latch GPMC_FCLK_MUX_100; “)
enable GPMC_BEOn_CLE, output upper byte TIMEPARAGRANULARITY_X1
enable GPMC_BE1n invalid (')
F7 |tyekibepgniv) | Delay time, GPMC_CLK falling edge to div_by 1_mode; -2.3+D 1.9+D®@| ns
GPMC_BEOn_CLE, GPMC_BE1n invalid (12 GPMC_FCLK_MUX_100; )
TIMEPARAGRANULARITY_X1
F7 |takibepniv). | Delay time, GPMC_CLK falling edge to div_by 1_mode; -2.3+D 1.9+D®| ns
GPMC_BEOn_CLE, GPMC_BE1n invalid (13) GPMC_FCLK_MUX_100; )
TIMEPARAGRANULARITY_X1
F8  |tq(ckH-advn) Delay time, output clock GPMC_CLK rising edge to div_by 1_mode; -2.3+G 45+G(| ns
output address valid and address latch enable GPMC_FCLK_MUX_100; ™
GPMC_ADVn_ALE transition TIMEPARAGRANULARITY_X1;
no extra_delay
FO  |ty(ckH-advniv) Delay time, output clock GPMC_CLK rising edge to div_by 1_mode; -2.3+D 45+D®| ns
output address valid and address latch enable GPMC_FCLK_MUX_100; “)
GPMC_ADVn_ALE invalid TIMEPARAGRANULARITY_X1;
no extra_delay
F10  |ty(ikH-oen) Delay time, output clock GPMC_CLK rising edge to div_by_1_mode; -2.3H® 35+H®)| ns
output enable GPMC_OEn_REn transition GPMC_FCLK_MUX_100;
TIMEPARAGRANULARITY_X1;
no extra_delay
F11 |ty(cikr-oeniv) Delay time, output clock GPMC_CLK rising edge to div_by 1_mode; -2.3+E 35+E®)| ns
output enable GPMC_OEn_REn invalid GPMC_FCLK_MUX_100; ®)
TIMEPARAGRANULARITY_X1;
no extra_delay
F14  |ty(ckH-wen) Delay time, output clock GPMC_CLK rising edge to div_by 1_mode; 2.3+ 45+ 0] ns
output write enable GPMC_WERn transition GPMC_FCLK_MUX_100;
TIMEPARAGRANULARITY_X1;
no extra_delay
F15 | tq(clkH-do) Delay time, output clock GPMC_CLK rising edge to div_by _1_mode; -2.3+J 2.7+J (10| ns
output data GPMC_ADI[15:0] transition (') GPMC_FCLK_MUX_100; (10)
TIMEPARAGRANULARITY_X1
F15  |ty(ciki-do) Delay time, GPMC_CLK falling edge to div_by 1_mode; -2.3+J 2.7+J (10| ns
GPMC_ADI[15:0] data bus transition (12) GPMC_FCLK_MUX_100; (10)
TIMEPARAGRANULARITY_X1
F15  |ty(cikL-do). Delay time, GPMC_CLK falling edge to div_by 1_mode; -2.3+J 2.7+J (10| ns
GPMC_ADI[15:0] data bus transition (13 GPMC_FCLK_MUX_100; (10)
TIMEPARAGRANULARITY_X1
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NO.@ | PARAMETER DESCRIPTION MODE(19) MIN‘ MAX| UNIT
F17 | ta(oikH-befxn) Delay time, output clock GPMC_CLK rising edge to div_by 1_mode; -2.3+J 1.9+J (10| ns

output lower byte enable and command latch GPMC_FCLK_MUX_100; (10)
enable GPMC_BEOn_CLE transition (1) TIMEPARAGRANULARITY_X1
F17 | taeikL-befxin) Delay time, GPMC_CLK falling edge to div_by 1_mode; -2.3+J 1.9+J (10| ns
GPMC_BEOn_CLE, GPMC_BE1n transition (12) GPMC_FCLK_MUX_100: (10)
TIMEPARAGRANULARITY_X1
F17  |ty(okL-be[xn). Delay time, GPMC_CLK falling edge to div_by_1_mode; -2.3+J 1.9+J (10| ns
GPMC_BEOn_CLE, GPMC_BE1n transition (13) GPMC_FCLK_MUX_100; (10)
TIMEPARAGRANULARITY_X1
F18 | twosnv) Pulse duration, output chip select GPMC_CSn[x] Read 0+A (M ns
(14)
low Write 0+A (D ns
F19 | twberxinv) Pulse duration, output lower byte enable and Read 0+C ) ns
command latch enable GPMC_BEOn_CLE, output - 3)
upper byte enable GPMC_BE1n low Write 0+C ns
F20  |tyadvnv) Pulse duration, output address valid and address Read 0+K (16) ns
latch enable GPMC_ADVn_ALE low Write 0+K (16) ns

M

(2
(©)

4)

®)

(6)

)

For single read: A = (CSRdOffTime - CSOnTime) » (TimeParaGranularity + 1) x GPMC_FCLK(17)

For burst read: A = (CSRdOffTime - CSOnTime + (n - 1) x PageBurstAccessTime) x (TimeParaGranularity + 1) x GPMC_FCLK(17)
For burst write: A = (CSWrOffTime - CSOnTime + (n - 1) x PageBurstAccessTime) x (TimeParaGranularity + 1) x GPMC_FCLK('7)
With n being the page burst access number.

B = ClkActivationTime x GPMC_FCLK(7)

For single read: C = RdCycleTime x (TimeParaGranularity + 1) x GPMC_FCLK(7)

For burst read: C = (RdCycleTime + (n - 1) x PageBurstAccessTime) x (TimeParaGranularity + 1) x GPMC_FCLK(7)

For burst write: C = (WrCycleTime + (n - 1) x PageBurstAccessTime) x (TimeParaGranularity + 1) x GPMC_FCLK(7)

With n being the page burst access number.

For single read: D = (RdCycleTime - AccessTime) x (TimeParaGranularity + 1) x GPMC_FCLK('7)

For burst read: D = (RdCycleTime - AccessTime) x (TimeParaGranularity + 1) x GPMC_FCLK('7)

For burst write: D = (WrCycleTime - AccessTime) x (TimeParaGranularity + 1) x GPMC_FCLK('7)

For single read: E = (CSRdOffTime - AccessTime) x (TimeParaGranularity + 1) x GPMC_FCLK('7)

For burst read: E = (CSRdOffTime - AccessTime) x (TimeParaGranularity + 1) x GPMC_FCLK(7)

For burst write: E = (CSWrOffTime - AccessTime) x (TimeParaGranularity + 1) x GPMC_FCLK('7)

For csn falling edge (CS activated):

+ Case GpmcFCLKDivider = 0:
— F =0.5x CSExtraDelay x GPMC_FCLK('")
+ Case GpmcFCLKDivider = 1:
— F=0.5x CSExtraDelay x GPMC_FCLK('7) if (ClkActivationTime and CSOnTime are odd) or (ClkActivationTime and
CSOnTime are even)
— F=(1+0.5x CSExtraDelay) x GPMC_FCLK{(7") otherwise
+ Case GpmcFCLKDivider = 2:
— F=0.5x CSExtraDelay x GPMC_FCLK('7) if (CSOnTime - ClkActivationTime) is a multiple of 3)
— F=(1+0.5x CSExtraDelay) x GPMC_FCLK(7) if ((CSOnTime - ClkActivationTime - 1) is a multiple of 3)

— F=(2+0.5 x CSExtraDelay) x GPMC_FCLK(7") if ((CSOnTime - ClkActivationTime - 2) is a multiple of 3)
For ADV falling edge (ADV activated):

+ Case GpmcFCLKDivider = 0:
— G =0.5x ADVExtraDelay x GPMC_FCLK(7)
+ Case GpmcFCLKDivider = 1:
— G =0.5x ADVExtraDelay x GPMC_FCLK(7") if (ClkActivationTime and ADVOnTime are odd) or (ClkActivationTime and
ADVOnTime are even)
— G =(1+0.5x ADVExtraDelay) x GPMC_FCLK('7) otherwise
+ Case GpmcFCLKDivider = 2:
— G =0.5x ADVExtraDelay x GPMC_FCLK(7) if (ADVOnTime - ClkActivationTime) is a multiple of 3)
— G =(1+0.5x ADVExtraDelay) x GPMC_FCLK(7) if (ADVOnTime - ClkActivationTime - 1) is a multiple of 3)
— G =(2+0.5x ADVExtraDelay) x GPMC_FCLK(7) if (ADVOnTime - ClkActivationTime - 2) is a multiple of 3)

For ADV rising edge (ADV deactivated) in Reading mode:
+ Case GpmcFCLKDivider = 0:
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— G =0.5x ADVExtraDelay x GPMC_FCLK(7)
+ Case GpmcFCLKDivider = 1:
— G =0.5x ADVExtraDelay x GPMC_FCLK(7) if (ClkActivationTime and ADVRdOffTime are odd) or (ClkActivationTime and
ADVRJOffTime are even)
— G =(1+0.5x ADVExtraDelay) x GPMC_FCLK('7) otherwise
+ Case GpmcFCLKDivider = 2:
— G =0.5x ADVExtraDelay x GPMC_FCLK(7) if (ADVRdOffTime - ClkActivationTime) is a multiple of 3)
— G =(1+0.5x ADVExtraDelay) x GPMC_FCLK('7) if ((ADVRdOffTime - ClkActivationTime - 1) is a multiple of 3)
— G =(2+0.5x ADVExtraDelay) x GPMC_FCLK('7) if (ADVRdOffTime - ClkActivationTime - 2) is a multiple of 3)

For ADV rising edge (ADV deactivated) in Writing mode:
+ Case GpmcFCLKDivider = 0:
— G =0.5x ADVExtraDelay x GPMC_FCLK(7)
+ Case GpmcFCLKDivider = 1:
— G =0.5x ADVExtraDelay x GPMC_FCLK(7) if (ClkActivationTime and ADVWrOffTime are odd) or (ClkActivationTime and
ADVWrOffTime are even)
— G =(1+0.5x ADVExtraDelay) x GPMC_FCLK('7) otherwise
+ Case GpmcFCLKDivider = 2:
— G =0.5x ADVExtraDelay x GPMC_FCLK{7) if (ADVWrOffTime - ClkActivationTime) is a multiple of 3)
— G=(1+0.5x ADVExtraDelay) x GPMC_FCLK(7) if (ADVWrOffTime - ClkActivationTime - 1) is a multiple of 3)
- G=(2+0.5x ADVExtraDelay) x GPMC_FCLK{(7) if (ADVWrOffTime - ClkActivationTime - 2) is a multiple of 3)
(8) For OE falling edge (OE activated) and 10 DIR rising edge (Data Bus input direction):
+ Case GpmcFCLKDivider = 0:
— H=0.5x OEExtraDelay x GPMC_FCLK(7)
+ Case GpmcFCLKDivider = 1:
— H=0.5x OEExtraDelay x GPMC_FCLK(7) if (ClkActivationTime and OEOnTime are odd) or (ClkActivationTime and
OEOnTime are even)
— H=(1+0.5x OEExtraDelay) x GPMC_FCLK('7) otherwise
+ Case GpmcFCLKDivider = 2:
— H=0.5x OEExtraDelay x GPMC_FCLK(7) if (OEOnTime - ClkActivationTime) is a multiple of 3)
— H=(1+0.5 x OEExtraDelay) x GPMC_FCLK('7) if ((OEOnTime - ClkActivationTime - 1) is a multiple of 3)
— H=(2+0.5 x OEExtraDelay) x GPMC_FCLK('7) if ((OEOnTime - ClkActivationTime - 2) is a multiple of 3)

For OE rising edge (OE deactivated):
+ Case GpmcFCLKDivider = 0:
— H=0.5x OEExtraDelay x GPMC_FCLK(7)
+ Case GpmcFCLKDivider = 1:
— H=0.5x OEExtraDelay x GPMC_FCLK(7) if (ClkActivationTime and OEOffTime are odd) or (ClkActivationTime and
OEOffTime are even)
— H=(1+0.5x OEExtraDelay) x GPMC_FCLK('7) otherwise
+ Case GpmcFCLKDivider = 2:
— H=0.5x OEExtraDelay x GPMC_FCLK(7) if (OEOffTime - ClkActivationTime) is a multiple of 3)
— H=(1+0.5 x OEExtraDelay) x GPMC_FCLK(7) if ((OEOffTime - ClkActivationTime - 1) is a multiple of 3)
— H=(2+0.5 x OEExtraDelay) x GPMC_FCLK(7) if ((OEOffTime - ClkActivationTime - 2) is a multiple of 3)
(9) For WE falling edge (WE activated):
+ Case GpmcFCLKDivider = 0:
— 1=0.5 x WEExtraDelay x GPMC_FCLK(7)
+ Case GpmcFCLKDivider = 1:
— 1=0.5 x WEExtraDelay x GPMC_FCLK('7) if (ClkActivationTime and WEOnTime are odd) or (ClkActivationTime and
WEOnTime are even)
— I=(1+0.5x WEExtraDelay) x GPMC_FCLK(") otherwise
+ Case GpmcFCLKDivider = 2:
— 1=0.5 x WEExtraDelay x GPMC_FCLK('7) if (WEOnTime - ClkActivationTime) is a multiple of 3)
— 1=(1+0.5 x WEExtraDelay) x GPMC_FCLK('7) if (WEOnTime - ClkActivationTime - 1) is a multiple of 3)
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(10)

(11)
(12)

— 1=(2+ 0.5 x WEExtraDelay) x GPMC_FCLK('?) if (WEOnTime - ClkActivationTime - 2) is a multiple of 3)

For WE rising edge (WE deactivated):
+ Case GpmcFCLKDivider = 0:
— 1=0.5 x WEExtraDelay x GPMC_FCLK (17)
+ Case GpmcFCLKDivider = 1:
— 1=0.5 x WEExtraDelay x GPMC_FCLK('7) if (ClkActivationTime and WEOffTime are odd) or (ClkActivationTime and
WEOffTime are even)
— 1=(1+0.5 x WEExtraDelay) x GPMC_FCLK('7) otherwise
+ Case GpmcFCLKDivider = 2:
— 1=0.5 x WEExtraDelay x GPMC_FCLK('7) if (WEOffTime - ClkActivationTime) is a multiple of 3)
— 1=(1+0.5 x WEExtraDelay) x GPMC_FCLK('7) if (WEOffTime - ClkActivationTime - 1) is a multiple of 3)

— 1=(2+ 0.5 x WEExtraDelay) x GPMC_FCLK('7) if (WEOffTime - ClkActivationTime - 2) is a multiple of 3)
J = GPMC_FCLK(")
First transfer only for CLK DIV 1 mode.
Half cycle; for all data after initial transfer for CLK DIV 1 mode.

(13) Half cycle of GPMC_CLK_OUT; for all data for modes other than CLK DIV 1 mode. GPMC_CLK_OUT divide down from GPMC_FCLK.

(14) In GPMC_CSn[x], x is equal to 0, 1, 2 or 3. In GPMC_WAIT[x], x is equal to 0 or 1.

(15) P = GPMC_CLK period in ns

(16) For read: K = (ADVRdOffTime - ADVOnTime) x (TimeParaGranularity + 1) x GPMC_FCLK(?)
For write: K = (ADVWrOffTime - ADVOnTime) x (TimeParaGranularity + 1) x GPMC_FCLK(7)

(17) GPMC_FCLK is general-purpose memory controller internal functional clock period in ns.

(18) Related to the GPMC_CLK output clock maximum and minimum frequencies programmable in the GPMC module by setting the
GPMC_CONFIG1_CSx configuration register bit field GpmcFCLKDivider.

(19) Fordiv_by 1_mode:

+  GPMC_CONFIG1_i Register: GPMCFCLKDIVIDER = 0Oh:
— GPMC_CLK frequency = GPMC_FCLK frequency

For GPMC_FCLK_MUX_100:

+ gpmc_fclk_sel[1:0] =01 = PER1_PLL_CLKOUT /3 =300/ 3 = 100MHz

For TIMEPARAGRANULARITY_X1:

+ GPMC_CONFIG1_i Register: TIMEPARAGRANULARITY = 0h = x1 latencies (affecting RD/WRCYCLETIME, RD/
WRACCESSTIME, PAGEBURSTACCESSTIME, CSONTIME, CSRD/WROFFTIME, ADVONTIME, ADVRD/WROFFTIME,
OEONTIME, OEOFFTIME, WEONTIME, WEOFFTIME, CYCLE2CYCLEDELAY, BUSTURNAROUND, TIMEOUTSTARTVALUE,
WRDATAONADMUXBUS)

For no extra_delay:

*+ GPMC_CONFIG2_i Register : CSEXTRADELAY = 0h = CS i Timing control signal is not delayed

*+  GPMC_CONFIG4_i Register : WEEXTRADELAY = 0h = nWE timing control signal is not delayed

*+  GPMC_CONFIG4_i Register : OEEXTRADELAY = 0h = nOE timing control signal is not delayed

*+  GPMC_CONFIG3_i Register: ADVEXTRADELAY = 0h = nADV timing control signal is not delayed
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GPMC_CLK

GPMC_CSn[x]

GPMC_A[MSB:1]

GPMC_BEOn_CLE

GPMC_BE1n

GPMC_ADVn_ALE

GPMC_OEn_REn

GPMC_AD[15:0]

GPMC_WAIT[x]

—F0

ﬁFz

F1
F1

F8 F8
F20

| F18 ‘
\ /
g F4
X Valid Address
F6 —F7
1 ]
\ /
‘ F19 ,i
\ /
L~F6

- F9 ﬂ

ﬁF10

|

| W
—F11 —]
[

|>_>

F13
F12

D0 >—

A. InGPMC_CSnI[x], x is equal to 0, 1, 2 or 3.
B. In GPMC_WAIT[x], x is equal to 0 or 1.

GPMC_01

6-48. GPMC and NOR Flash—Synchronous Single Read—(GpmcFCLKDivider = 0)
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GPMC_CLK

F1
—FO f’j

GPMC_CSn[x]
F4

ﬂFZ
\

—F3

)

GPMCAMSB:1] X

Valid Address

B F6
GPMC_BEOn_CLE \

—F7 ﬁ

GPMC_BE1n \

GPMC_ADVn ALE — /[ \__

—
- F7
—
Lo F6 —-|F8 -~|F8 - F9
-/ |
ﬁ F10 —F1
\ /

GPMC_OEn_REn

GPMC_AD[15:0] )

F13 F13
] -

le

GPMC_WAIT[]

\

F21

{ Do X D1 X b2 X D3 )——r

.-.| F22
/

A. InGPMC_CSn[x], xis equal to 0, 1, 2 or 3.
B. In GPMC_WAIT[x], x is equal to 0 or 1.

K 6-49. GPMC and NOR Flash—Synchronous Burst Read—4x16-bit (GpmcFCLKDivider = 0)

GPMC_02
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F1
F1| [—FO>

GPMC_CLK
LF2 —F3—
GPMC_CSn[x] \ /e
Fa-
GPyc_Amse:1] T Valid Address ——— 7 [ 71—
F17
- F6~ —ﬂFTj —{F17
GPMC_BEOn_CLE \ X X X
F17
—{F1 ﬁ —{F17
GPMC_BE1n \ X X X
L Few| —|rsl—+|F8 L—Fo—]
GPMC_ADVn_ALE ____/ \ / \
——{F14 —-{F14
GPMC_WEn \ /
—>[F15L+F15.>{F15
GPMC_AD[15:0] X DO X D1 D2 D3
GPMC_WAIT[x] \ _/

GPMC_03

A. InGPMC_CSnI[x], x is equal to 0, 1, 2 or 3.
B. In GPMC_WAIT[x], x is equal to 0 or 1.

B 6-50. GPMC and NOR Flash—Synchronous Burst Write—(GpmcFCLKDivider > 0)

-
— FO~}-{F1

GPMC_CLK
|F2 —F3 —|
GPMC_CSn[x] \ [
—~{F6 —F7 ﬁ
GMPC_BEOn_CLE \ Valid /
—~|F6 —F7 ﬁ
GPMC_BE1n \ Valid J
> F4
GPMC_A[27:17] X Address (MSB)
F12
—>{F4 A{Fs ’«»|F13 |<-<F12
GPMC_AD[15:0] X Address (LSB) D0 D1 X D2 X D3
ﬁ F8 ﬁ F8 —F9 ﬁ
GPMC_ADVn ALE _____ [ A ___
ﬂF10 L F11 ﬂ
GPMC_OEn_REn \ [
GPMC_WAIT[x]
A. InGPMC_CSn[x], x is equal to 0, 1, 2 or 3.
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B. In GPMC_WAIT[x], x is equal to 0 or 1.

6-51. GPMC and Multiplexed NOR Flash—Synchronous Burst Read

F1

F1 FO
GPMC_CLK
F2 F3
F18
GPMC_CSnix] \ /[~
F4
GPMC_A[27:17] X Address (MSB)
F17
F6 F17 F17
GPMC_BE1n \ X X X /
F17
F6 F17 F17
BPMC_BEOn_CLE \ X X X
F8 F8
F20 F9
GPMC_ADVn_ALE / |/ \
F14 F14
GPMC_WEn \
F15 L»F15 L»|F15
GPMC_ADI[15:0] X Address (LSB) X DO X_D1 X_ D2 X D3
— [+ F22 p——=F21
GPMC_WAIT[x] \ /

GPMC_05

A. InGPMC_CSn[x], x is equal to 0, 1, 2 or 3.
B. In GPMC_WAITI[x], x is equal to 0 or 1.

Eq 6-52. GPMC and Multiplexed NOR Flash—Synchronous Burst Write

6.9.5.10.2 GPMC and NOR Flash—Asynchronous Mode

t/ial 6.9.5.10.2.1 and 7 3 6.9.5.10.2.2 assume testing over the recommended operating conditions
and electrical characteristic conditions below (see [X| 6-53 through [X| 6-58).

6.9.5.10.2.1 GPMC and NOR Flash Timing Requirements—Asynchronous Mode

NO. PARAMETER DESCRIPTION MODE MIN MAX| UNIT

FAS™ Itace(q) Data access time div_by 1_mode; H®| ns
GPMC_FCLK_MUX_133;
TIMEPARAGRANULARITY_X1

FA20?) | tacet-pgmode(d) Page mode successive data access time div_by 1_mode; PO®| ns
GPMC_FCLK_MUX_133;
TIMEPARAGRANULARITY_X1

FA21 | taoco-pgmode(d) Page mode first data access time div_by 1_mode; H@®| ns
GPMC_FCLK_MUX_133;
TIMEPARAGRANULARITY_X1

(1) The FA5 parameter illustrates the amount of time required to internally sample input data. It is expressed in number of GPMC
functional clock cycles. From start of read cycle and after FA5 functional clock cycles, input data is internally sampled by active
functional clock edge. FAS value must be stored inside the AccessTime register bit field.

(2) The FA20 prameter illustrates amount of time required to internally sample successive input page data. It is expressed in number of
GPMC functional clock cycles. After each access to input page data, next input page data is internally sampled by active functional
clock edge after FA20 functional clock cycles. The FA20 value must be stored in the PageBurstAccessTime register bit field.

188  BENZT 57— RN 2 (DB G PH) &5 Copyright © 2023 Texas Instruments Incorporated

Product Folder Links: AM6548 AM6528 AM6546 AM6526
English Data Sheet: SPRSP52


https://www.ti.com/product/ja-jp/am6548?qgpn=am6548
https://www.ti.com/product/ja-jp/am6528?qgpn=am6528
https://www.ti.com/product/ja-jp/am6546?qgpn=am6546
https://www.ti.com/product/ja-jp/am6526?qgpn=am6526
https://www.ti.com/ja-jp/lit/pdf/JAJSJ32
https://www.ti.com/ja-jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSJ32C&partnum=AM6548
https://www.ti.com/product/ja-jp/am6548?qgpn=am6548
https://www.ti.com/product/ja-jp/am6528?qgpn=am6528
https://www.ti.com/product/ja-jp/am6546?qgpn=am6546
https://www.ti.com/product/ja-jp/am6526?qgpn=am6526
https://www.ti.com/lit/pdf/SPRSP52

13 TEXAS
INSTRUMENTS

www.ti

.comlja-jp

AM6548, AM6528, AM6546, AM6526
JAJSJ32C — DECEMBER 2019 — REVISED SEPTEMBER 2023

@)
(4)
®)

P = PageBurstAccessTime x (TimeParaGranularity + 1) x GPMC_FCLK®)
H = AccessTime x (TimeParaGranularity + 1) x GPMC_FCLK®)
GPMC_FCLK is general-purpose memory controller internal functional clock period in ns.

6.9.5.10.2.2 GPMC and NOR Flash Switching Characteristics—Asynchronous Mode

NO. | PARAMETER DESCRIPTION MODE(15) MIN MAX| UNIT

FAO | twpelxinv) Pulse duration, output lower-byte enable and Read 0+N (12| ns
command latch enable GPMC_BEOr)_(.)LE, output Write 0+N (12)
upper-byte enable GPMC_BE1n valid time

FAT |twicsnv) Pulse duration, output chip select GPMC_CSn[x] Read 0+AM| ns
(13)

low Write 0+A (1)

FA3 |tgcsnv-adwnlv) | Delay time, output chip select GPMC_CSn[x]("3) Read 2+B@ 2+B@| ns
valid to output address valid and address latch . N @A) )
enable GPMC_ADVn_ALE invalid Write 2B 2+B

FA4 | tq(csnv-oeniv) Delay time, output chip select GPMC_CSn[x]('3) div_by 1_mode; 2+C®  2+C®)| ns
valid to output enable GPMC_OEn_REn invalid GPMC_FCLK_MUX_133;

(Single read) TIMEPARAGRANULARITY_X1

FA9 |tg(av-csnv) Delay time, output address GPMC_A[27:1] valid to div_by 1_mode; 24J©)  24JO)| ns

output chip select GPMC_CSn[x]('3) valid GPMC_FCLK_MUX_133;
TIMEPARAGRANULARITY_X1

FA10 |typepgnv-csnv) | Delay time, output lower-byte enable and div_by 1_mode; 2+J©) 2440 ns
command latch enable GPMC_BEOn_CLE, output GPMC_FCLK_MUX_133;
upper-byte enable GPMC_BE1n valid to output TIMEPARAGRANULARITY_X1
chip select GPMC_CSn[x](3) valid

FA12 |ty(csnv-advny) Delay time, output chip select GPMC_CSn[x](13) div_by 1_mode; 2+K (10 24K (10| ng
valid to output address valid and address latch GPMC_FCLK_MUX_133;
enable GPMC_ADVn_ALE valid TIMEPARAGRANULARITY_X1

FA13 | tycsnv-oenv) Delay time, output chip select GPMC_CSn[x]('3) div_by_1_mode; 2+L 010 24 () ng
valid to output enable GPMC_OEn_REn valid GPMC_FCLK_MUX_133;

TIMEPARAGRANULARITY_X1

FA16 |ty Pulse duration output address GPMC_A[26:1] div_by 1_mode; 0+G ™ ns
invalid between 2 successive read and write GPMC_FCLK_MUX_133;
accesses TIMEPARAGRANULARITY_X1

FA18 |ty(csnv-oeniv) Delay time, output chip select GPMC_CSn[x]('3) div_by 1 _mode; 2+41®) 2416 ns
valid to output enable GPMC_OEn_REn invalid GPMC_FCLK_MUX_133;

(Burst read) TIMEPARAGRANULARITY_X1

FA20 |tw@av) Pulse duration, output address GPMC_A[27:1] div_by 1_mode; 0+D @) ns

valid - 2nd, 3rd, and 4th accesses GPMC_FCLK_MUX_133;
TIMEPARAGRANULARITY_X1

FA25 | tq(csnv-wenv) Delay time, output chip select GPMC_CSn[x]('3) div_by 1_mode; 2+¢EG®)  2+¢EG)| ns

valid to output write enable GPMC_WERn valid GPMC_FCLK_MUX_133;
TIMEPARAGRANULARITY_X1

FA27 | tq(csnv-wenlv) Delay time, output chip select GPMC_CSn[x]('3) div_by 1_mode; 2+¢F®  2+F®)| ns

valid to output write enable GPMC_WEn invalid GPMC_FCLK_MUX_133;
TIMEPARAGRANULARITY_X1

FA28 | tywenv-dv) Delay time, output write enable GPMC_WERn valid div_by_1_mode; 28| ns

to output data GPMC_AD[15:0] valid GPMC_FCLK_MUX_133:
TIMEPARAGRANULARITY_X1

FA29 |ty(av-csnv) Delay time, output data GPMC_AD[15:0] valid to div_by 1_mode; 2+4J©) 2440 ns

output chip select GPMC_CSn[x]'3) valid GPMC_FCLK_MUX_133:
TIMEPARAGRANULARITY_X1

FA37 |t30env-alv) Delay time, output enable GPMC_OEn_REn valid div_by 1_mode; 28| ns

to output address GPMC_ADI[15:0] phase end GPMC_FCLK_MUX_133;
TIMEPARAGRANULARITY_X1

M

For single read: A = (CSRdOffTime - CSOnTime) x (TimeParaGranularity + 1) x GPMC_FCLK(14)

For single write: A = (CSWrOffTime - CSOnTime) x (TimeParaGranularity + 1) x GPMC_FCLK(14)
For burst read: A = (CSRdOffTime - CSOnTime + (n - 1) x PageBurstAccessTime) x (TimeParaGranularity + 1) x GPMC_FCLK('4)
For burst write: A = (CSWrOffTime - CSOnTime + (n - 1) x PageBurstAccessTime) x (TimeParaGranularity + 1) x GPMC_FCLK('4)
with n being the page burst access number
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@)

@)
(4)
®)
(6)
(@)
(©)

9)

(10)
(11)
(12)

(13)
(14)
(15)

For reading: B = ((ADVRdOffTime - CSOnTime) x (TimeParaGranularity + 1) + 0.5 x (ADVExtraDelay - CSExtraDelay)) x
GPMC_FCLK(4)

For writing: B = ((ADVWrOffTime - CSOnTime) x (TimeParaGranularity + 1) + 0.5 x (ADVExtraDelay - CSExtraDelay)) x
GPMC_FCLK(4)

C = ((OEOffTime - CSOnTime) x (TimeParaGranularity + 1) + 0.5 x (OEExtraDelay - CSExtraDelay)) x GPMC_FCLK(14)
D = PageBurstAccessTime x (TimeParaGranularity + 1) x GPMC_FCLK('4)

E = (WEOnTime - CSOnTime) x (TimeParaGranularity + 1) + 0.5 x (WEExtraDelay - CSExtraDelay)) x GPMC_FCLK(14)
F = ((WEOffTime - CSOnTime) x (TimeParaGranularity + 1) + 0.5 x (WEExtraDelay - CSExtraDelay)) x GPMC_FCLK('4)
G = Cycle2CycleDelay x GPMC_FCLK(14)

| = ((OEOffTime + (n - 1) x PageBurstAccessTime - CSOnTime) x (TimeParaGranularity + 1) + 0.5 x (OEExtraDelay - CSExtraDelay))
x GPMC_FCLK(14)

J = (CSOnTime x (TimeParaGranularity + 1) + 0.5 x CSExtraDelay) x GPMC_FCLK(14)

K = ((ADVOnTime - CSOnTime) x (TimeParaGranularity + 1) + 0.5 x (ADVExtraDelay - CSExtraDelay)) x GPMC_FCLK(14)
L = ((OEOnTime - CSONTime) x (TimeParaGranularity + 1) + 0.5 x (OEExtraDelay - CSExtraDelay)) x GPMC_FCLK(14)
For single read: N = RdCycleTime x (TimeParaGranularity + 1) x GPMC_FCLK(14)

For single write: N = WrCycleTime x (TimeParaGranularity + 1) x GPMC_FCLK('4)

For burst read: N = (RdCycleTime + (n - 1) x PageBurstAccessTime) x (TimeParaGranularity + 1) x GPMC_FCLK(14)
For burst write: N = (WrCycleTime + (n - 1) x PageBurstAccessTime) x (TimeParaGranularity + 1) x GPMC_FCLK('4)

In GPMC_CSn[x], x is equal to 0, 1, 2 or 3.

GPMC_FCLK is general-purpose memory controller internal functional clock period in ns.

For div_by_1_mode:

+  GPMC_CONFIG1_i Register: GPMCFCLKDIVIDER = 0Oh:
— GPMC_CLK frequency = GPMC_FCLK frequency

For GPMC_FCLK_MUX_133:
. gpmc_fclk_sel[1:0] = 00 = CPSWHSDIV_CLKOUT3 = 2000/15 = 133.33 MHz

For TIMEPARAGRANULARITY_X1:

+ GPMC_CONFIG1_i Register: TIMEPARAGRANULARITY = 0h = x1 latencies (affecting RD/WRCYCLETIME, RD/
WRACCESSTIME, PAGEBURSTACCESSTIME, CSONTIME, CSRD/WROFFTIME, ADVONTIME, ADVRD/WROFFTIME,
OEONTIME, OEOFFTIME, WEONTIME, WEOFFTIME, CYCLE2CYCLEDELAY, BUSTURNAROUND, TIMEOUTSTARTVALUE,
WRDATAONADMUXBUS)
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GPMC_FCLK
GPMC_CLK
FA5 >~
: FA1 -
GPMC_ CSnX  \ /e
—=|FA9
GPMC_A[MSB:1] X Valid Address
FAQ o
FA10
GPMC_BEOn_CLE \ Valid /
: FAO r{
GPMC_BE1n \ Valid 7
L—»{Fa10 EA3
H{ FA12
GPMC_ADVn ALE [ [ '\ / \
FA4 >
FA13 %
GPMC_OEn_REn \ /
GPMC_AD[15:0] ) Data IN 0 Data IN 0

GPMC_WAIT[x]

GPMC_06

A. In GPMC_CSn[x], x is equal to 0, 1, 2 or 3. In GPMC_WAIT[x], x is equal to 0 or 1.

B. FA5 parameter illustrates amount of time required to internally sample input data. It is expressed in number of GPMC functional clock
cycles. From start of read cycle and after FA5 functional clock cycles, input data will be internally sampled by active functional clock
edge. FA5 value must be stored inside AccessTime register bits field.

C. GPMC_FCLK s an internal clock (GPMC functional clock) not provided externally.

6-53. GPMC and NOR Flash—Asynchronous Read—Single Word
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GPMC_FCLK
GPMC_CLK
FA5 FAS
I FA1 I | FA1 |
GPMC_CSn[x] — \ /  \ /
FA16
—>{FA9 FA9
GPMC_A[MSB:1] X Address 0 XX Address 1
FAO FAO
I—» FA10 I—» FA10
GPMC_BEOn_CLE \ Valid 7\ Vald 7
I FAO [ FAO I
GPMC_BE1n \ Valid / \ Valid /
L~lFa10 L~lFat0
FA3 FA3
——| FA12 4.‘ ——|FA12 4.‘
GPMC_ADCn_ALE ___/ | \ / \__/ \ / A
FA4 | FA4 |
FA13 | ‘ FA13 |
GPMC_OEn_REn \ / \ /S
GPMC_AD[15:0] D\ yamn\ Aoata Uppey—___

GPMC_WAIT[x]

GPMC_07

A. In GPMC_CSnIx], x is equal to 0, 1, 2 or 3. In GPMC_WAIT[x], x is equal to 0 or 1.

B. FA5 parameter illustrates amount of time required to internally sample input data. It is expressed in number of GPMC functional clock
cycles. From start of read cycle and after FA5 functional clock cycles, input data will be internally sampled by active functional clock
edge. FA5 value must be stored inside AccessTime register bits field.

C. GPMC_FCLK is an internal clock (GPMC functional clock) not provided externally.

6-54. GPMC and NOR Flash—Asynchronous Read—32-Bit
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TS VAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAVAW,

GPMC_CLK
FA21 > FA20 =~ FA20 —>|— FA20 -]
‘ FA1 ~
GPMC_csnixl — \ /
—>| FA9
GPMC_AMsSB:1] I Add0 Add1_Y Add2 X Add3 Add4
FAO .
> FA10
GPMC BEOn CLE — \ /[
FAO >
> FA10
GPMC_BE1n ~ \ /
—ﬁ FA12
GPMC_ADVn_ALE /1T \
FA18 |
FA13 ,}
GPMC_OEn_REn \ /an
GPMC_AD[15:0] D) (B0 »—<DT »<D2 »<{D3 ————<D3

ePMcwatyy 22—

GPMC_08

A. InGPMC_CSnIx], x is equal to 0, 1, 2 or 3. In GPMC_WAIT[Xx], x is equal to 0 or 1.

B. FA21 parameter illustrates amount of time required to internally sample first input page data. It is expressed in number of GPMC
functional clock cycles. From start of read cycle and after FA21 functional clock cycles, first input page data will be internally sampled by
active functional clock edge. FA21 calculation must be stored inside AccessTime register bits field.

C. FA20 parameter illustrates amount of time required to internally sample successive input page data. It is expressed in number of GPMC
functional clock cycles. After each access to input page data, next input page data will be internally sampled by active functional clock
edge after FA20 functional clock cycles. FA20 is also the duration of address phases for successive input page data (excluding first
input page data). FA20 value must be stored in PageBurstAccessTime register bits field.

D. GPMC_FCLK is an internal clock (GPMC functional clock) not provided externally.

Eq 6-55. GPMC and NOR Flash—Asynchronous Read—Page Mode 4x16-Bit
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GPMC_FCLK

GPMC_CLK

FA1

GPMC_CSn[x] —\‘ /
/—> FA9
GPMC_A[MSB:1] X Valid Address
FAOQ
> FA10
GPMC_BEOn_CLE \ /
FAOQ
> FA10
GPMC_BE1n \ /
FA3
—ﬁFA12
GPMC_ADVn ALE /| '\ / |
FA27 >
FA25 }
GPMC_WEn \ /
/—P- FA29
GPMC_AD[15:0] X Data OUT

GPMC_WAIT[x]

A. InGPMC_CSnI[x], x is equal to 0, 1, 2 or 3. In GPMC_WAIT[Xx], x is equal to 0 or 1.

GPMC_09

6-56. GPMC and NOR Flash—Asynchronous Write—Single Word
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GPMCFCK \ /\/\/\/\ /NS S\
GPMC_CLK
FA1 >
FA5 -
GPMC CSn[x] —  \ /-
— FA9
GPMC_A[27:17] X Address (MSB)
FAO
> FA10
GPMC_BEOn_CLE \ Valid /
FAO >
> FA10
GPMC_BE1n \ Valid /
FA3 >
—>{FA12 ‘
GPMC_ADVn ALE ___ [ |\ / L
FA4 N
FA13 i
GPMC_OEn_REn \ Y
—>{FA29 L| FA37
GPMC_AD[15:0] —X Address (LSB) > {Data INY (Data IN

GPMC_WAITI[x]
GPMC_10

A. In GPMC_CSnI[x], x is equal to 0, 1, 2 or 3. In GPMC_WAIT[x], x is equal to 0 or 1.

B. FA5 parameter illustrates amount of time required to internally sample input data. It is expressed in number of GPMC functional clock
cycles. From start of read cycle and after FA5 functional clock cycles, input data will be internally sampled by active functional clock
edge. FA5 value must be stored inside AccessTime register bits field.

C. GPMC_FCLK is an internal clock (GPMC functional clock) not provided externally.

6-57. GPMC and Multiplexed NOR Flash—Asynchronous Read—Single Word
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GPMC_FCLK
GPMC_CLK
| FA1 |
GPMC CSnx] — \  ——
FA9
GPMC_A[27:17] X Address (MSB)
FAO
~ FA10
GPMC_BEOn_CLE \ /
FAO >
FA10
GPMC_BE1n \ /
FA3 '
—{ FA12 ‘
GPMC_ADVn ALE /| \ / .
FA27 |
FA25 }
GPMC_WEn \ /
—{FA29 L>{Fa28
GPMC_AD[15:0] X Valid Address (LSB) X Data OUT

GPMC_WAIT[x]

GPMC_11

A. In GPMC_CSnIx], x is equal to 0, 1, 2 or 3. In GPMC_WAIT[Xx], x is equal to 0 or 1.

B 6-58. GPMC and Multiplexed NOR Flash—Asynchronous Write—Single Word
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6.9.5.10.3 GPMC and NAND Flash—Asynchronous Mode

712 6.95.10.3.1 and B/ 22 6.9.5.10.3.2 assume testing over the recommended operating conditions
and electrical characteristic conditions below (see [X| 6-59 through [%| 6-62).

6.9.5.10.3.1 GPMC and NAND Flash Timing Requirements—Asynchronous Mode

NO.

PARAMETER

DESCRIPTION

MODE®)

MIN MAX

UNIT

GNF12("

ta(:c(d)

Access time, input data GPMC_ADI[15:0] ®

div_by_1_mode;
GPMC_FCLK_MUX_133;
TIMEPARAGRANULARITY_X1

J@

ns

M

The GNF12 parameter illustrates the amount of time required to internally sample input data. It is expressed in number of GPMC

functional clock cycles. From start of the read cycle and after GNF12 functional clock cycles, input data is internally sampled by the
active functional clock edge. The GNF12 value must be stored inside AccessTime register bit field.

(2
3)
4)

J = AccessTime x (TimeParaGranularity + 1) x GPMC_FCLK®)
GPMC_FCLK is general-purpose memory controller internal functional clock period in ns.
For div_by_1_mode:

GPMC_CONFIG1_

i Register: GPMCFCLKDIVIDER = Oh:

— GPMC_CLK frequency = GPMC_FCLK frequency

For GPMC_FCLK_MUX_133:
gpmc_fclk_sel[1:0] = 00 = CPSWHSDIV_CLKOUT3 = 2000/15 = 133.33 MHz

For TIMEPARAGRANULARITY_X1:
GPMC_CONFIG1_i Register: TIMEPARAGRANULARITY = 0Oh = x1 latencies (affecting RD/WRCYCLETIME, RD/

WRACCESSTIME, PAGEBURSTACCESSTIME, CSONTIME, CSRD/WROFFTIME, ADVONTIME, ADVRD/WROFFTIME,
OEONTIME, OEOFFTIME, WEONTIME, WEOFFTIME, CYCLE2CYCLEDELAY, BUSTURNAROUND, TIMEOUTSTARTVALUE,
WRDATAONADMUXBUS)

6.9.5.10.3.2 GPMC and NAND Flash Switching Characteristics—Asynchronous Mode

NO. PARAMETER MODE("%) MIN MAX| UNIT
tR(9) Rise time, output data GPMC_ADI[15:0] div_by 1_mode; 2| ns
GPMC_FCLK_MUX_133;
TIMEPARAGRANULARITY_X1
tr) Fall time, output data GPMC_ADI[15:0] div_by 1_mode; 2| ns
GPMC_FCLK_MUX_133;
TIMEPARAGRANULARITY_X1
GNFO | tywenv) Pulse duration, output write enable GPMC_WEn div_by 1_mode; 0+A (™M ns
valid GPMC_FCLK_MUX_133;
TIMEPARAGRANULARITY_X1
GNF1 | tyiesnv-wenv) Delay time, output chip select GPMC_CSn[x]('3) div_by 1_mode; 2+¢B@ 2+B@| ns
valid to output write enable GPMC_WEn valid GPMC_FCLK_MUX_133;
TIMEPARAGRANULARITY_X1
GNF2 | ty(cleH-wenv) Delay time, output lower-byte enable and div_by 1_mode; 2+C®)  2+C )| ns
command latch enable GPMC_BEOn_CLE high GPMC_FCLK_MUX_133;
to output write enable GPMC_WEn valid TIMEPARAGRANULARITY_X1
GNF3  |tywenv-av) Delay time, output data GPMC_AD[15:0] valid to div_by 1_mode; 2+¢D@ 28+D@| ns
output write enable GPMC_WERn valid GPMC_FCLK_MUX_133;
TIMEPARAGRANULARITY_X1
GNF4  [tyweniv-alv) Delay time, output write enable GPMC_WEn div_by_1_mode; 2+E©®) 28+E®)| ns
invalid to output data GPMC_ADI[15:0] invalid GPMC_FCLK_MUX_133;
TIMEPARAGRANULARITY_X1
GNF5 | tyweniv-celv) Delay time, output write enable GPMC_WEn div_by 1_mode; 2+¢F®  2+F©®)| ns
invalid to output lower-byte enable and command GPMC_FCLK_MUX_133;
latch enable GPMC_BEOn_CLE invalid TIMEPARAGRANULARITY_X1
GNF6 | tyweniv-csniv) Delay time, output write enable GPMC_WEn div_by 1_mode; 2¢G(M 246 M| ns
invalid to output chip select GPMC_CSn[x]('3) GPMC_FCLK_MUX_133;
invalid TIMEPARAGRANULARITY_X1
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NO. PARAMETER MODE("5) MIN‘ MAX| UNIT
GNF7 | ty(aleH-wenv) Delay time, output address valid and address div_by_1_mode; 2+C®)  2+C )| ns
latch enable GPMC_ADVn_ALE high to output GPMC_FCLK_MUX_133;
write enable GPMC_WEn valid TIMEPARAGRANULARITY_X1
GNF8 | tywenlv-alelv) Delay time, output write enable GPMC_WEn div_by 1_mode; 2+¢F©®)  2+F®)| ns
invalid to output address valid and address latch GPMC_FCLK_MUX_133;
enable GPMC_ADVn_ALE invalid TIMEPARAGRANULARITY_X1
GNF9  |to(wen) Cycle time, write div_by_1_mode; 0+H ®| ns
GPMC_FCLK_MUX_133;
TIMEPARAGRANULARITY_X1
GNF10 | tgycsnv-oenv) Delay time, output chip select GPMC_CSn[x]('3) div_by 1_mode; 241 2410 ns
valid to output enable GPMC_OEn_REn valid GPMC_FCLK_MUX_133;
TIMEPARAGRANULARITY_X1
GNF13 | tyoenv) Pulse duration, output enable GPMC_OEn_REn div_by 1_mode; 0+K (10| ns
valid GPMC_FCLK_MUX_133;
TIMEPARAGRANULARITY_X1
GNF14 | ts0en) Cycle time, read div_by 1_mode; 0+L (M ns
GPMC_FCLK_MUX_133;
TIMEPARAGRANULARITY_X1
GNF15  |ty(oeniv-csniv) Delay time, output enable GPMC_OEn_REn div_by 1_mode; 2+4M (12 24M (12| ns
invalid to output chip select GPMC_CSn[x]('3) GPMC_FCLK_MUX_133;
invalid TIMEPARAGRANULARITY_X1
(1) A= (WEOffTime - WEONTime) x (TimeParaGranularity + 1) x GPMC_FCLK(14)
(2) B =((WEOnTime - CSOnTime) x (TimeParaGranularity + 1) + 0.5 x (WEExtraDelay - CSExtraDelay)) x GPMC_FCLK(14)
(3) C = ((WEONTime - ADVOnTime) x (TimeParaGranularity + 1) + 0.5 x (WEExtraDelay - ADVExtraDelay)) x GPMC_FCLK(4)
(4) D= (WEOnTime x (TimeParaGranularity + 1) + 0.5 x WEExtraDelay) x GPMC_FCLK('4)
(5) E = ((WrCycleTime - WEOffTime) x (TimeParaGranularity + 1) - 0.5 x WEExtraDelay) x GPMC_FCLK(14)
(6) F = ((ADVWrOffTime - WEOffTime) x (TimeParaGranularity + 1) + 0.5 x (ADVExtraDelay - WEExtraDelay)) x GPMC_FCLK(14)
(7) G = ((CSWrOffTime - WEOffTime) x (TimeParaGranularity + 1) + 0.5 x (CSExtraDelay - WEExtraDelay)) x GPMC_FCLK(14)

(8) H=WrCycleTime x (1 + TimeParaGranularity) x GPMC_FCLK(4)
(9) 1= ((OEONTime - CSONTime) x (TimeParaGranularity + 1) + 0.5 x (OEExtraDelay - CSExtraDelay)) x GPMC_FCLK('4)

(10)
(1)
(12)
(13)
(14)
(15)

GPMC_CONFIG1_i Register: GPMCFCLKDIVIDER = 0Oh:
— GPMC_CLK frequency = GPMC_FCLK frequency

For GPMC_FCLK_MUX_133:
gpmc_fclk_sel[1:0] = 00 = CPSWHSDIV_CLKOUT3 = 2000/15 = 133.33 MHz

For TIMEPARAGRANULARITY_X1:
GPMC_CONFIG1_i Register: TIMEPARAGRANULARITY = 0Oh = x1 latencies (affecting RD/WRCYCLETIME, RD/

WRACCESSTIME, PAGEBURSTACCESSTIME, CSONTIME, CSRD/WROFFTIME, ADVONTIME, ADVRD/WROFFTIME,
OEONTIME, OEOFFTIME, WEONTIME, WEOFFTIME, CYCLE2CYCLEDELAY, BUSTURNAROUND, TIMEOUTSTARTVALUE,
WRDATAONADMUXBUS)

K = (OEOffTime - OEOnTime) x (1 + TimeParaGranularity) x GPMC_FCLK(14)
L = RdCycleTime x (1 + TimeParaGranularity) x GPMC_FCLK(14)
M = ((CSRdOffTime - OEOffTime) x (TimeParaGranularity + 1) + 0.5 x (CSExtraDelay - OEExtraDelay)) x GPMC_FCLK(4)
In GPMC_CSn[x], x is equal to 0, 1, 2 or 3.
GPMC_FCLK is general-purpose memory controller internal functional clock period in ns.
For div_by_1_mode:
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GPMC_FCLK \ / \ / \ / \ [
N
| GNF1 GNF6 |
YR s— —
|
| GNF2 GNF5 ——>|
ePMc_Beon_cLE Iy |\ —

GPMC_ADCn_ALE

GPMC_OEn_REn

GNFO .
epvc_wen / | W
——+| GNF3 L GNF4
GPMC_AD[15:0] Command | S—

GPMC_12

A. InGPMC_CSnI[x], x is equal to 0, 1, 2 or 3.

Ed 6-59. GPMC and NAND Flash—Command Latch Cycle

GPMC_FCLK  \__/ / / /) / /J /) S J
| GNF1 ——GNF6 |
GPMC_Csnx] I / ——
GPMC_BEOn_CLE
> GNF7 GNP
aPMc_Abvn ALE. Iy | I—
GPMC_OEn_REn
GNF9 >
GNFO
epvc wen / |
H GNF3 L GNF4 —
L IET s—  E——
A. InGPMC_CSn[x], x is equal to 0, 1, 2 or 3.
6-60. GPMC and NAND Flash—Address Latch Cycle
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GPMC_FCLK
GNF12
‘—» GNF10 GNF15 |

GPMC_Csnl -

GPMC_BEOn_CLE

GPMC_ADVn_ALE

GNF14

GNF13 —

[E— /
cPmc_AD(15:0] X DATA

GPMC_OEn_REn

GPMC_WAIT]K] =/

GPMC_14

A. GNF12 parameter illustrates amount of time required to internally sample input data. It is expressed in number of GPMC functional
clock cycles. From start of read cycle and after GNF12 functional clock cycles, input data will be internally sampled by active functional
clock edge. GNF12 value must be stored inside AccessTime register bits field.

B. GPMC_FCLK is an internal clock (GPMC functional clock) not provided externally.

C. InGPMC_CSn[x], x is equal to 0, 1, 2 or 3. In GPMC_WAITI[x], x is equal to 0 or 1.

Eq 6-61. GPMC and NAND Flash—Data Read Cycle

ePMc_Felk — ./ W/ W /WY WY WYY/ wy

| GNF1 GNF6 ~}
GPMC_csnlx] I | ——
GPMC_BEOn_CLE
GPMC_ADVn_ALE
GPMC_OEn_REn
GNF9 >
GNFO > ‘
cpvc_wen / | —
H GNF3 L GNF4
TS — bR  S—

GPMC_15

A. In GPMC_CSn[x], x is equal to 0, 1, 2 or 3.

6-62. GPMC and NAND Flash—Data Write Cycle

For more information, see section General-Purpose Memory Controller (GPMC) in the device TRM.
6.9.5.11 HyperBus

E
HyperBus is not available on this device.

For more details about features and additional description information on the device Hyperbus, see the
corresponding sections within 27>z 5.3, Signal Descriptions and =73~ 7, Detailed Description.
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Trvar 6.9511.1, 733 6.9.511.2, and 73> 6.9.5.11.3 assume testing over the recommended
operating conditions and electrical characteristic conditions (see [X] 6-63, [¥| 6-64, and [¥| 6-65).

3 6-40 presents timing conditions for HyperBus.
£ 6-40. HyperBus Timing Conditions

PARAMETER  |DESCRIPTION \ MIN MAX| UNIT
INPUT CONDITIONS
SR, ‘ Input slew rate ‘ 2 5 ‘ V/ns
OUTPUT CONDITIONS
CL ‘Output load capacitance ‘ 15 10‘ pF
PCB CONNECTIVITY REQUIREMENTS
td(Trace Mismatch Propagation delay mismatch between |CK and CKn; 10 ps
Delay) traces RWDS and DQ[7:0]
CK/CKn and RWDS; 260 ps
CK/CKn and CSn
CK/CKn and DQ[7:0] 80 ps
RESETn and CSn[1:0] 340 ps
6.9.5.11.1 Timing Requirements for HyperBus Initialization
NO. |PARAMETER DESCRIPTION MODE MIN MAX| UNIT
D1 tw(RESETN) RESETn Pulse Width 200 ns
D2 tw(csnL) Chip Select Pulse Width 1000 ns
D3 t4(RESETnH-csnL) Delay time, RESETn inactive to CSn active 200.34 ns
D4 ta(csnL-RWDSL) Delay time, CSn active to RWDS falling 166 MHz 186 ns
100 MHz 182 ns
D5 tskn(rwdsX-dv) Input skew, RWDS transitioning to D0:D7 valid 166 MHz -0.46 0.46 ns
LFD5 100 MHz -0.81 0.81 ns
6.9.5.11.2 HyperBus 166 MHz Switching Characteristics
NO. PARAMETER DESCRIPTION MIN MAX| UNIT
D6 te(clivctkn) CLK period, CLK/CLKn 6 ns
D7 tw(clk/cikn) Pulse width, CLK/CLKn 2.7 ns
D8 tw(esiv) Pulse width, CSO0 invalid between operations 6 ns
D9 ta(clkH-csL) Delay time, CSO0 active to CLK rising/ CLKn falling -3.34 ns
D10 td(cIKLILE]-csH) Delay time, last falling CLK/ rising CLKn edge to CSO0 inactive 0.34 ns
D11 ta(clkx-rwdsv) Delay time, CLK transition to RWDS valid 0.94 2.08 ns
D12 ta(cikx-d[o:71v) Delay time, CLK transitioning to D0:7 valid 0.76 2.26 ns
6.9.5.11.3 HyperBus 100 MHz Switching Characteristics
NO. PARAMETER DESCRIPTION MIN MAX| UNIT
LFD6  |tcici CLK period, CLK 10 ns
LFD7 |ty Pulse width, CLK 4.5 ns
LFD8  |tw(csiv) Pulse width, CSO0 invalid between operations 10 ns
LFD9 | ty(clkH-csL) Delay time, CSO0 active to CLK rising -3.39 ns
LFD10 | tg(cIkLiLE]-csH) Delay time, last falling CLK edge to CSO0 inactive 0.39 ns
LFD11 | ty(cikx-rwdsv) Delay time, CLK transition to RWDS valid 1.39 3.62 ns
LFD12 | tgcikx-djo:7v) Delay time, CLK transitioning to D0:7 valid 1.21 3.8 ns
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Eq 6-63. HyperBus Timing Diagrams - Transmitter Mode
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HYPERBUS_TIMING_02

6-64. HyperBus Timing Diagrams - Receiver Mode

D

RESET# _\ /
lq— Ds—>|
CS#

B 6-65. HyperBus Timing Diagrams - Reset
For more information, see section HyperBus Interface in the device TRM.
6.9.5.12 12C

The device includes 6 inter-integrated circuit (I2C) modules which provide an interface to other devices
compliant with the Philips Semiconductors Inter-IC bus (12C BUS™) specification version 2.1.

b2
HS-mode is only supported on MAIN_I2C[0:3]. HS-mode is not supported on MCU_I2C0 and
WKUP_12C0.
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b2
Philips 12C specification rise/fall timings apply only to MCU_I2C0 and WKUP_I2C0. MAIN_I2C[0:3]
use standard LVCMOS buffers to emulate open-drain buffers, and their rise/fall times should be

referenced using the device IBIS model.

I2C pins SDA and SCL do not feature fail-safe 1/0O buffers. These pins could potentially draw current
when the device is powered down.

For more details about features and additional description information on the device Inter-Integrated Circuit, see
the corresponding sections within =27 =2 5.3, Signal Descriptions and £2 =~ 7, Detailed Description.

6.9.5.13 MCAN

For more details about features and additional description information on the device Controller Area Network
Interface, see the corresponding sections within =273 3> 5.3, Signal Descriptions and &7 2. 7, Detailed
Description.

3% 6-41 presents timing conditions for MCAN:i interface. 3 6-42 presents timing parameters for MCANi Interface.
£ 6-41. MCAN Timing Conditions

PARAMETER \ MIN MAX|  UNIT
INPUT CONDITIONS
SR, ‘ Input slew rate ‘ 2 15‘ V/ns
OUTPUT CONDITIONS
CL ‘Output load capacitance 5 20 ‘ pF
# 6-42. MCAN Register to Pin Timings

NO. PARAMETER DESCRIPTION MIN ‘ MAX| UNIT

M1 toMcANi_TX) Delay Time Max, Transmit Shift Register to MCANi_TX pin 15 ns

M2 toMCANi_RX) Delay Time Max, MCANi_RX pin to receive shift register 15 ns

For more information, see section Controller Area Network (MCAN) in the device TRM.

6.9.5.14 MCASP

For more details about features and additional description information on the device Multichannel Audio Serial
Port, see the corresponding sections within =27 2> 5.3, Signal Descriptions and &7 i3> 7, Detailed
Description.

% 6-43 presents timing conditions for MCASPO to MCASP2.
713 6.9.5.14.1 present timing requirements and switching characteristics for MCASPO to MCASP2.
# 6-43. MCASP Timing Conditions

PARAMETER | MIN MAX| UNIT

INPUT CONDITIONS

SR, ‘ Input slew rate ‘ 0.7 5‘ V/ns

OUTPUT CONDITIONS

CL ‘Output load capacitance ‘ 1 10‘ pF ‘

PCB CONNECTIVITY REQUIREMENTS

td(Trace Delay) ‘ Propagation delay of each trace 140 1080 ‘ ps
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£ 6-43. MCASP Timing Conditions (%)
PARAMETER MIN MAX UNIT

td(Trace Mismatch Delay) ‘ Propagation delay mismatch across all traces 100 ps

6.9.5.14.1 MCASP Timing Requirements and Switching Characteristics
£ 6-44. MCASP Timing Requirements

NO. |PARAMETER DESCRIPTION(") Mode MIN MAX| UNIT
ASP1 | to(AHCLKRX) Cycle time, AHCLKR/X 15.25 ns
ASP2  [tyaHCLKRX) Pulse duration, AHCLKR/X high or low 0.5P - 2.5% ns
ASP3 |tacLkrX) Cycle time, ACLKR/X 15.25 ns
ASP4 |tymacLirY) Pulse duration, ACLKR/X high or low 0.5R - 2.5 ns
ASP5 |5 aFsrx-ACLKRX) | Setup time, AFSR/X input valid before ACLKR/X ACLKR/X int 10.995 ns
ACLKR/X ext infout 4

ASP6 |thacLkrxAFsrx) | Hold time, AFSR/X input valid after ACLKR/X ACLKR/X int -1 ns
ACLKR/X ext infout 1.6

ASP7 |tsyaxrAcLkrx) | Setup time, AXR input valid before ACLKR/X ACLKR/X int 10.995 ns
ACLKR/X ext in/out 4

ASP8  |th(ACLKRX-AXR) Hold time, AXR input valid after ACLKR/X ACLKR/X int -1 ns
ACLKR/X ext infout 1.6

(1) ACLKR internal: ACLKRCTL.CLKRM=1, PDIR.ACLKR = 1
ACLKR external input: ACLKRCTL.CLKRM=0, PDIR.ACLKR=0
ACLKR external output: ACLKRCTL.CLKRM=0, PDIR.ACLKR=1
ACLKX internal: ACLKXCTL.CLKXM=1, PDIR.ACLKX = 1
ACLKX external input: ACLKXCTL.CLKXM=0, PDIR.ACLKX=0
ACLKX external output: ACLKXCTL.CLKXM=0, PDIR.ACLKX=1

(2) P =AHCLKR/X period in ns.

(3) R =ACLKR/X period in ns.
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A. For CLKRP = CLKXP = 0, the MCASP transmitter is configured for rising edge (to shift data out) and the MCASP receiver is configured
for falling edge (to shift data in).
B. For CLKRP = CLKXP = 1, the MCASP transmitter is configured for falling edge (to shift data out) and the MCASP receiver is configured
for rising edge (to shift data in).

l—ASP8

K] 6-66. MCASP Input Timing
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#* 6-45 and 6-67 present switching characteristics over recommended operating conditions for MCASPO to
MCASP2.

£ 6-45. MCASP Switching Characteristics

NO. |[PARAMETER |DESCRIPTION() Mode MIN  MAX| UNIT

ASP9 | teAHCLKRX) Cycle time, AHCLKR/X 20 ns

ASP10 | tw(AHCLKRX) Pulse duration, AHCLKR/X high or low 0.5P - 2.5% ns

ASP11 |tyacikrx) Cycle time, ACLKR/X 20 ns

ASP12 |tyacLirY) Pulse duration, ACLKR/X high or low 0.5R-2.5% ns

ASP13 |tgiacLkrx-AFsrx) | Delay time, ACLKR/X transmit edge to AFSR/X ACLKR/X int 0 6.5 ns
output valid ACLKRIX ext infout 2 14

ASP14 | t4ACLKX-AXR) Delay time, ACLKX transmit edge to AXR output valid | ACLKR/X int 0 6.5 ns
ACLKR/X ext infout 2 14

ASP15 | tgis(ACLKX-AXR) Disable time, ACLKX transmit edge to AXR output ACLKR/X int -0.2 6.61 ns
high impedance ACLKRI/X ext infout 171 15.383

(1)  ACLKR internal: ACLKRCTL.CLKRM=1, PDIR.ACLKR = 1
ACLKR external input: ACLKRCTL.CLKRM=0, PDIR.ACLKR=0
ACLKR external output: ACLKRCTL.CLKRM=0, PDIR.ACLKR=1
ACLKX internal: ACLKXCTL.CLKXM=1, PDIR.ACLKX = 1
ACLKX external input: ACLKXCTL.CLKXM=0, PDIR.ACLKX=0
ACLKX external output: ACLKXCTL.CLKXM=0, PDIR. ACLKX=1

(2) P =AHCLKR/X period in ns.

(3) R =ACLKRI/X period in ns.
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A. For CLKRP = CLKXP = 1, the MCASP transmitter is configured for falling edge (to shift data out) and the MCASP receiver is configured

for rising edge (to shift data in).

B. For CLKRP = CLKXP = 0, the MCASP transmitter is configured for rising edge (to shift data out) and the MCASP receiver is configured

for falling edge (to shift data in).
6-67. MCASP Output Timing

For more information, see section Controller Area Network (MCAN) in the device TRM.
6.9.5.15 MCSPI

For more details about features and additional description information on the device Serial Port Interface, see
the corresponding sections within =27 =2 5.3, Signal Descriptions and &2 a2~ 7, Detailed Description.

3 6-46 presents the timing conditions of SPI.
£ 6-46. SPI Timing Conditions

PARAMETER ‘ MIN MAX‘ UNIT
INPUT CONDITIONS
SR, Input slew rate ‘ 2 8.5‘ V/ns
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# 6-46. SPI Timing Conditions (§tX)
PARAMETER ‘ MIN MAX‘ UNIT

OUTPUT CONDITIONS

CL Output load capacitance ‘ 2 24‘ pF

6.9.5.15.1 SPI—Master Mode

& 6-47, 3% 6-48, [X] 6-68, [¥] 6-69 present Timing Requirements and Switching Characteristics for SPI - Master
Mode.

# 6-47. SPI Timing Requirements - Master Mode

NO. MIN MAX| UNIT
SM4 tsu(MISO-SPICLK) Setup time, SPI_D[x] valid before SPI_CLK active edge 2 ns
SM5 th(sPICLK-MISO) Hold time, SPI_D[x] valid after SPI_CLK active edge 3 ns

# 6-48. SPI Switching Characteristics - Master Mode

NO. DESCRIPTION MODE MIN MAX| UNIT

SM1 | tyspicLk) Cycle time, SPI_CLK 20.8 ns

SM2  |ty(spicLkL) Typical Pulse duration, SPI_CLK low -1+ ns
0.5P("

SM3  |tw(sPICLKH) Typical Pulse duration, SPI_CLK high -1+ ns
0.5P(")

SM6 | tyspicLk-sIMO) Delay time, SPI_CLK active edge to SPI_DI[x] transition -3 2 ns

SM7 | tskcs-simo) Delay time, SPI_CS][x] active to SPI_D[x] transition 5 ns

SM8 | tyspicLk-cs) Delay time, SPI_CS[x] active to SPI_CLK first edge Master_PHAQ_POLO; 4 +B@ ns

Master PHAO_POL1:

Master_PHA1_POLO;
Master_PHA1_POL1;

SM9 | tyspicLk-cs) Delay time, SPI_CLK last edge to SPI_CS[x] inactive Master PHAQO_POLO; 4+ A0 ns
Master PHAQO_POL1;

Master_ PHA1_POLO;
Master PHA1_POL1;

4+ A®Q) ns

4+B®@ ns

(1) P =SPICLK period
(2) B =(TCS +.5) x TSPICLKREF x Fratio, where TCS is a bit field of the SPI_CH(i)CONF register and Fratio = Even >= 2.
(3) WhenP =20.8ns, A= (TCS + 1) x TSPICLKREF, where TCS is a bit field of the SPI_CH(i)CONF register.

When P > 20.8 ns, A = (TCS + 0.5) x Fratio x TSPICLKREF, where TCS is a bit field of the SPI_CH(i)CONF register.
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PHA=0
EPOL=1
SPI_CS[x] (OUT) \ /
—— SM1 —»|
SM3
SM8 SM2 SM9
SPI_SCLK (ouT) _ POL=0
—— SM1 —»
SM3
POL=1 SM2
SPI_SCLK (OUT) )
SM5
SM5
|..SM4 SM4
SPI_D[x] (IN) _Bitn-1 X_Bitn2 X Bitn-3 X_ Bitn4 X Bit0 >
PHA=1
EPOL=1
SPI_CS[x] (OUT) \ /
SM2
——SM1 —»
SM8 -| SM3 —SM9
SPI_SCLK (ouT) _ POL=0 / \ / \  \  \  \
—— SM1 —»
SM2
POL=1 SM3
SPI_SCLK (OUT) \ \ \ / \_/ \____/
> SM5
le— SM4
—-| le— SM4 = SM5 _.|
SPI_DI[x] (IN) _Bit n-1 XBit n-2 X _Bitn-3 X Bit1 X_Bito >
6-68. SPI Timing Requirements - Master Mode
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PHA=0
EPOL=1
SPI_CS[x] (OUT) \ /
—— SM1 —»
SM3
——|SM8 SM2 SM9
SPI_SCLK (ouT) __ POL=0
L SM1 —»
SM3
POL=1 SM2
SPI_SCLK (OUT) \ 1\ 1\ Y
—-| SM7 —-|SM6 -—|SM6
SPI_DI[x] (OUT) < Bitn-1 _ X__Bitn-2 X Bitn-3 X Bitn-4 X Bit 0 )
PHA=1
EPOL=1
SPI_CS[x] (OUT) \ /
— SM1 —+]
SM2
SM8 -| SM3 —SM9
SPI_SCLK (ouT) _ POL=0 T\ T\ T\ M\ [\
—— SM1 —
SM2
POL=1 SM3
SPI_SCLK (OUT) / / / / \ /
—-|SM6 +|SM6 »|SM6 +|SM6
SPI_D[x] (OUT) {_Bitn-1 X Bit n-2 X Bitn-3 X Bit 1 X Bit0 >
6-69. SPI Switching Characteristics - Master Mode
210 FEHNZBTT 57 r—FNw 2 (ZE RSB G PY) & Copyright © 2023 Texas Instruments Incorporated

Product Folder Links: AM6548 AM6528 AM6546 AM6526
English Data Sheet: SPRSP52


https://www.ti.com/product/ja-jp/am6548?qgpn=am6548
https://www.ti.com/product/ja-jp/am6528?qgpn=am6528
https://www.ti.com/product/ja-jp/am6546?qgpn=am6546
https://www.ti.com/product/ja-jp/am6526?qgpn=am6526
https://www.ti.com/ja-jp/lit/pdf/JAJSJ32
https://www.ti.com/ja-jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSJ32C&partnum=AM6548
https://www.ti.com/product/ja-jp/am6548?qgpn=am6548
https://www.ti.com/product/ja-jp/am6528?qgpn=am6528
https://www.ti.com/product/ja-jp/am6546?qgpn=am6546
https://www.ti.com/product/ja-jp/am6526?qgpn=am6526
https://www.ti.com/lit/pdf/SPRSP52

13 TEXAS

INSTRUMENTS AM6548, AM6528, AM6546, AM6526
www.ti.com/ja-jp JAJSJ32C — DECEMBER 2019 — REVISED SEPTEMBER 2023

6.9.5.15.2 SPI—Slave Mode

#* 6-49, 3 6-50, [X] 6-70and [¥] 6-71 present Timing Requirements and Switching Characteristics for SPI - Slave
Mode.

# 6-49. SPI Timing Requirements - Slave Mode

NO. PARAMETER DESCRIPTION MIN MAX| UNIT
SS1 te(spicLk) Cycle time, SPI_CLK 20.8 ns
882 |twspicLky) Typical Pulse duration, SPI_CLK low 0.45PM ns
SS3 |twspicLkH) Typical Pulse duration, SPI_CLK high 0.45PM ns
SS4 tsu(SIMO-SPICLK) Setup time, SPI_D[x] valid before SPI_CLK active edge 5 ns
SS5 th(sPICLK-SIMO) Hold time, SPI_D[x] valid after SPI_CLK active edge 5 ns
SS8 tsucs-spicLK) Setup time, SPI_CS[x] valid before SPI_CLK first edge 5 ns
SS9 th(sPICLK-CS) Hold time, SPI_CS[x] valid after SPI_CLK last edge 5 ns
# 6-50. SPI Switching Characteristics - Slave Mode
NO. PARAMETER DESCRIPTION MIN MAX| UNIT
SS6 ta(sPicLK-sOMI) Delay time, SPI_CLK active edge to mcspi_somi transition 2 5 ns
SS7 tskcs-somi) Delay time, SPI_CS][x] active edge to mcspi_somi transition 20.95 ns

(1) P = SPICLK period.
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PHA=0
EPOL=1
SPI_CS[x] (IN) \ /
- SS1—»
SS2
SS8 SS3 SS9
SPI_SCLK (IN) _ POL=0 /[ [/ [\ \
Y p—
SS2
POL=1 SS3
SPI_SCLK (IN) / / \ / \ / \ /
> SS5 sS4
|<<ss4 »sss-|
SPI_Dx] (IN) Biin1 X Bin2 X Bina X Bind X BRo
PHA=1
EPOL=1
SPI_CS[x] (IN) \ /
—— SS1 —»
»|SS2
SS8 -{ SS3 k-ssg
SPI_SCLK (IN) __PO=0 T\ /[ [\
—— SS1 —»
SS3
POL=1 »SS2
SPI_SCLK (IN) \ \ \ / \ / \ /
le— 5S4
b SS5
_.| le—SS4 »sss-|
SPI_DIx] (IN) ( Biind1_X_ Biinz X_ Bin3 X _Bii__X__Bito )

SPRSP08_TIMING_McSPI_04

B 6-70. SPI Timing Requirements - Slave Mode
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SPI_CS[x] (IN) \

SPI_SCLK (IN)

SPI_SCLK (IN)

SPI_D[x] (OUT)

SPI_CS[x] (IN) \

SPI_SCLK (IN)

SPI_SCLK (IN)

SPI_D[x] (OUT)

AM6548, AM6528, AM6546, AM6526
JAJSJ32C — DECEMBER 2019 — REVISED SEPTEMBER 2023
PHA=0
EPOL=1
—
- SS1—
SS2
<_{sss SS3 |>_ssg —
POL=0 [T\ N\ [\
——SS1 —»
»SS2
POL=1 »{SS3
\ \ \ /A Y A W
_.|ss7 _.|sse +|sse
(_Bitn1_X_Bitn2 X_Bitn3 X _BitnZd X Bit0 ———
PHA=1
EPOL=1
—
- SS1—»
»SS2
SS8 { »{SS3 k—. SS9
POL=0 —\ — — — — —
- SS1 —»
SS3
POL=1 SS2
/ / / [\ [\ /
|86 »[S86 L»|s86 »|s86
(_Bitn-1_Y__Bitn-2__X_ Bitn-3_X__ Bit1_ X Bit 0 )

B 6-71. SPI Switching Characteristics - Slave Mode

SPRSPO8_TIMING_McSP1_03

For more information, see section Multichannel Serial Peripheral Interface (MCSPI) in the device TRM.
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6.9.5.16 MMCSD

The 1/0 Timings provided in this section are valid only when the corresponding DLL Delays are
configured for some MMC usage modes, as described in 3% 6-52.

-
The MMCi (i = 0 to 1) controller is also referred to as MMCi.

For more details about features and additional description information on the device Multi Media Card, see the
corresponding sections within 27>z 5.3, Signal Descriptions and =272~ 7, Detailed Description.

6.9.5.16.1 MMCSDi — eMMC/SD/SDIO Card Interface

MMCi interface is compliant with the SD Standard v3.01 as well as JEDEC eMMC standard v4.5 and it supports
the following SD Card and eMMC applications:

» SD Default Speed; JEDEC 3.3V Legacy SDR

» SD High speed; JEDEC 3.3V High Speed SDR

+ SD UHS-I SDR12; JEDEC 1.8V Legacy SDR

» SD UHS-I SDR25; JEDEC 1.8V High Speed SDR

» SD UHS-I SDR50

» SD UHS-I SDR104; JEDEC HS200

* UHS-I DDR50; JEDEC High Speed DDR (DDR52)

g

For more information, see section Multimedia Card/Secure Digital () Interface in the device TRM.

3 6-51 presents the timing conditions for MMC interface.
£ 6-51. MMC Timing Conditions

PARAMETER ‘ MIN MAX UNIT
INPUT CONDITIONS
Default Speed; 3.3V Legacy SDR 0.26 2.64 V/ns
High Speed; 3.3V High Speed SDR 0.69 2.06 Vins
UHS-I SDR12; 1.8V Legacy SDR 0.14 1.44 Vins
UHS-I SDR25; 1.8V High Speed SDR 0.3 1.34 Vins
SR, Input slew rate 3.3V High Speed DDR CMD 0.69 2.06 Vins
3.3V High Speed DDR DAT 1.03 2.06 Vins
UHS-1 DDR50 CMD; 1.8V High Speed
0.3 1.34 Vins
DDR CMD
UHS-1 DDR50 CMD; 1.8V High Speed
0.34 1.34 Vins
DDR DAT
OUTPUT CONDITIONS
SDR50 1 10 pF
CL Output load capacitance | SDR104; HS200 1 6 pF
All other modes 1 12 pF
PCB CONNECTIVITY REQUIREMENTS
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# 6-51. MMC Timing Conditions (fzX)

PARAMETER MIN MAX UNIT
Default Speed; SDR12
SDR50; SDR104 134 1474 ps
Propagation delay of each ’
trace - SD Specification High Speed; SDR25 134 1139 ps
DDR50 255 11394 ps
td(Trace Delay)
1.8V, 3.3V Legacy SDR
Propagation delay of each | 1.8V, 3.3V High Speed SDR 134 670 ps
trace - JEDEC eMMC HS200
1.8V/ 3.3 V High Speed DDR (DDR52) 168 670 ps
Default Speed; 3.3V Legacy SDR 100 ps
Propagation dela
tq(Trace Mismatch Delay) | o Y 3.3V High Speed SDR: HS400 DAT 8 ps
mismatch across all traces
All other modes 20 ps

7% 6-52 shows the required DLL software configuration settings for MMC timing modes.

% 6-52. MMC DLL Delay Mapping for All Timing Modes

REGISTER NAME MMCSDn_SS_PHY_CTRL_4_REG MMCSDn_SS_PHY_CTRL_5_REG
BIT FIELD [27:24] [20] [15:12] 8] [4:0] [17:16] [9:8]] [2:0]
SELDLYTXCL
BIT FIELD NAME STRLBSE OTAPRLYEN OTAPI[_)LYSE ITAPI;)\LYEN ITAI'-I‘EI?-LYS “in LKYRXCL SSEETSOOO CLKEBLUFS
K
OUTPUT OUTPUT INPUT INPUT DLL DLLREF | DELAY
MODE DESCE'PT'O SJEI?:{E DELAY DELAY DELAY DELAY | DELAY CHAIN | FREQUEN IJBS;;EI%
ENABLE VALUE ENABLE | VALUE SELECT cy N
4- or 8-bit PHY
Es’z‘;a:ét °per""3f‘g 331 oxo 0x0 0x0 ox1 0xA 0x3 0x0 0x7
25 MHz mode
4- or 8-bit PHY
ST)EQ , Opera:}’r‘g 331 oxo 0x0 0x0 ox1 ox1 0x3 0x0 0x7
50 MHz mode
4- or 8-bit PHY
SDR12 Operaf}”91'8 0x0 ox1 OxF ox1 0xA 0x3 0x0 0x7
25 MHz’ mode
4- or 8-bit PHY
SDR25 °per""3”91'8 0x0 ox1 OxF ox1 ox1 0x3 0x0 0x7
50 MHz mode
4- or 8-bit PHY
SDR50 °per33”91'8 0x0 ox1 0x8 ox1 Tuning 0x0 0x2 0x7
100 MHz
High |4- or 8-bit PHY,
Speed | 18V r3S% 1 ox0 ox1 0x5 Ox1 0x0 0x0 Ox1 Ox7
(DDR52) MHz
4- or 8-bit PHY,
DDR50 183\//83335\6 0x0 0x1 0x4 0x1 Tuning 0x0 0x1 0x7
MHz
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# 6-52. MMC DLL Delay Mapping for All Timing Modes (%iX)

REGISTER NAME MMCSDn_SS_PHY_CTRL_4_REG MMCSDn_SS_PHY_CTRL_5_REG
BIT FIELD [27:24] [20] [15:12] [8] [4:0] [17:16] [9:8]] [2:0]
SELDLYTXCL
STRBSE | OTAPDLYEN | OTAPDLYSE | ITAPDLYEN | ITAPDLYS K SEL100 |CLKBUFS
BIT FIELD NAME L A L A EL SELDLYRXCL SEL50 EL
K
OUTPUT OUTPUT INPUT INPUT DLL DLL REF DELAY
MODE DESCSIPTIO SI;-ES-\BYE DELAY DELAY DELAY DELAY | DELAY CHAIN | FREQUEN DBL?IIQ:KEI%
ENABLE VALUE ENABLE VALUE SELECT CY N
4- or 8-bit PHY
operating 1.8
SDR104 vV, 0x0 0x1 0x7 0x1 Tuning 0x0 0x0 0x7
SD/SDIO 200
MHz
4- or 8-bit PHY
operating 1.8
HS200 Vv, 0x0 0x1 0x5 0x1 Tuning 0x0 0x0 0x7
JEDEC 200
MHz

For more information, see section Multimedia Card/Secure Digital (eMMC/SD/SDIO) Interface in the device
TRM.

6.9.5.16.1.1 Default Speed, 3.3V Legacy SDR Mode

3 6-53 and # 6-54 present Timing requirements and Switching characteristics for MMCi - Default Speed, 3.3V
Legacy SDR in receiver and transmitter mode (see [X] 6-72 and [ 6-73)

# 6-53. Timing Requirements for MMCi - Default Speed Mode

NO. PARAMETER DESCRIPTION MIN MAX| UNIT
DSSD5  |tsycmdv-cikH) Setup time, MMCi_CMD valid before MMCi_CLK rising clock edge 2.15 ns
DSSD6  |th(cikH-cmdv) Hold time, MMCi_CMD valid after MMCi_CLK rising clock edge 19.67 ns
DSSD7  |tsudv-cikH) Setup time, MMCi_DAT(j:0] valid before MMCi_CLK rising clock edge 215 ns
DSSD8  |th(cikH-dv) Hold time, MMCi_DAT][j:0] valid after MMCi_CLK rising clock edge 19.67 ns

# 6-54. Switching Characteristics for MMCi - Default Speed Mode

NO. PARAMETER DESCRIPTION MIN MAX| UNIT
DSSDO  |fop(cik) Operating frequency, MMCi_CLK 25 MHz
DSSD1 | tw(cikH) Pulse duration, MMCi_CLK high 18.7 ns
DSSD2  |tycikL) Pulse duration, MMCi_CLK low 18.7 ns
DSSD3  |ty(clkL-cmdv) Delay time, MMCi_CLK falling clock edge to MMCi_CMD transition -14.1 141 ns
DSSD4  |ty(ckL-dv) Delay time, MMCi_CLK falling clock edge to MMCi_DATJj:0] -14.1 14.1 ns

transition
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DSSD2
<—»| DSSD1
«DSSD
mvmcicek W W [ L [\ /\ [\ [\ [\ I \r
—»{ DSSD6 |¢—
*| wSSDJ
MMCi_CMD 1 )| 1 )| 1 )|
—» DSSD8 |¢—
—»| |«DssD7
MMCi_DATJj:0] X X )| ) X
Ed 6-72. eMMC/SD/SDIO in - Default Speed - Receiver Mode
DSSD2
DSSD1
oo
wvei ook wJl o v I\ I\ ryr
) —»|DSSD3
MMCi_CMD | )| ) { )|
| DssD4
MMCi_DATJj:0] ) Y X @

MMC1_02

E9 6-73. eMMC/SD/SDIO in - Default Speed - Transmitter Mode

6.9.5.16.1.2 High Speed, 3.3V High Speed SDR Mode

% 6-55 and # 6-56 present Timing requirements and Switching characteristics for MMCi - High Speed and 3.3V
High Speed SDR in receiver and transmitter mode (see [X] 6-74 and [X] 6-75).

# 6-55. Timing Requirements for MMCi - High Speed Mode

NO. PARAMETER DESCRIPTION MIN MAX| UNIT
HSSD3  |tsu(cmdv-cikH) Setup time, MMCi_CMD valid before MMCi_CLK rising clock edge 2.91 ns
HSSD4 | th(cikH-cmdv) Hold time, MMCi_CMD valid after MMCi_CLK rising clock edge 2.76 ns
HSSD7  |tsy(dv-clkH) Setup time, MMCi_DAT(j:0] valid before MMCi_CLK rising clock edge 2.91 ns
HSSD8 | th(cikH-dv) Hold time, MMCi_DATJj:0] valid after MMCi_CLK rising clock edge 2.76 ns

# 6-56. Switching Characteristics for MMCi - High Speed Mode
NO. PARAMETER DESCRIPTION MIN MAX| UNIT

HSSD1 | fop(cik) Operating frequency, MMCi_CLK 50 MHz
HSSD2H | ty(cikn) Pulse duration, MMCi_CLK high 9.2 ns
HSSD2L | tw(cike) Pulse duration, MMCi_CLK low 9.2 ns

HSSD5 | ty(cikL-cmdv) Delay time, MMCi_CLK falling clock edge to MMCi_CMD transition -6.44 3.44 ns

HSSD6 | ty(cikL-dv) Delay time, MMCi_CLK falling clock edge to MMCi_DAT]j:0] -6.44 3.44 ns

transition
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HSSD1
HSSD2L ‘ HSSD2H
MMCi_CLK / \ / \
|% HSSD3 — < HSSD4 H|
MMCi_CMD X X
«—— HSSD7 — <« HSSD8 H{
MMCi_DAT[j:0] ) { X

MMC1_03

6-74. eMMC/SD/SDIO in - High Speed - Receiver Mode

4———————— HSSD1 ————»

«—— HSSD2H % HSSD2L —»

MMCi_CLK / \ / \ [
HSSD5 ——»| ————HSSD5 ———»|
MMCi_CMD X X
HSSD6 4>\ L HSSD6 4>\
MMCi_DAT[j:0] X X

MMC1_04

6-75. eMMC/SD/SDIO in - High Speed - Transmitter Mode

6.9.5.16.1.3 UHS-I SDR12, 1.8-V Legacy SDR Mode

% 6-57 and & 6-58 present Timing requirements and Switching characteristics for MMCi - SDR12, 1.8V Legacy
SDR in receiver and transmitter mode (see [X| 6-76 and [X] 6-77).

# 6-57. Timing Requirements for MMCi - SDR12, 1.8-V Legacy SDR Mode

NO. PARAMETER DESCRIPTION MIN MAX| UNIT
SDR121 | tsy(cmav-clkH) Setup time, MMCi_CMD valid before MMCi_CLK rising clock edge 10.04 ns
SDR122 | th(clkH-cmdv) Hold time, MMCi_CMD valid after MMCi_CLK rising clock edge 1.75 ns
SDR123 | tsydv-cikH) Setup time, MMCi_DAT[j:0] valid before MMCi_CLK rising clock 10.04 ns

edge
SDR124 | th(cikH-dv) Hold time, MMCi_DAT]Jj:0] valid after MMCi_CLK rising clock edge 1.75 ns

# 6-58. Switching Characteristics for MMCi - SDR12, 1.8-V Legacy SDR Mode

NO. PARAMETER DESCRIPTION MIN MAX| UNIT
SDR125 | fop(cik) Operating frequency, MMCi_CLK 25 MHz
SDR126 | ty(cikH) Pulse duration, MMCi_CLK high 18.7 ns
SDR127 | tw(cikL) Pulse duration, MMCi_CLK low 18.7 ns
SDR128 | tg(cikH-cmdv) Delay time, MMCi_CLK rising clock edge to MMCi_CMD transition 1.12 35.68 ns
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# 6-58. Switching Characteristics for MMCi - SDR12, 1.8-V Legacy SDR Mode (#tX)

NO. PARAMETER DESCRIPTION MIN MAX| UNIT
SDR129 | ty(cikH-dv) Delay time, MMCi_CLK rising clock edge to MMCi_DAT][j:0] 1.12 35.68 ns
transition

A. There are two modules in MMCi: MMCO and MMC1

MMC[x]_CLK \

|<— SDR121 —b{4— SDR122 —>|
A

X

}4— SDR123—>|47 SDR124—p

6-76. eMMC/SD/SDIO in - SDR12, 1.8-V Legacy SDR - Receiver Mode

MMC[x]_CMD

MMC[x]_DAT[3:0]

< SDR125 >

—— SDR126—>}<—SDR127—P

MMC[x]_CLK / \ /
SDR1 28~T<->|
X

k—»l» SDR128

X

r<+|» SDR129 SDR129~T<—>|
) )

MMC[x]_CMD

MMC[x]_DAT[3:0]

EJ 6-77. eMMC/SD/SDIO in - SDR12, 1.8-V Legacy SDR - Transmitter Mode

6.9.5.16.1.4 UHS-I SDR25 Mode

#*& 6-59 and # 6-60 present Timing requirements and Switching characteristics for MMCi - SDR25, 1.8V High
Speed SDR in receiver and transmitter mode (see X 6-78 and [X] 6-79).

#+ 6-59. Timing Requirements for MMCi - SDR25, 1.8-V High-Speed SDR Mode

NO. PARAMETER DESCRIPTION MIN MAX| UNIT
SDR251 | tsy(cmdv-clkH) Setup time, MMCi_CMD valid before MMCi_CLK rising clock edge 2.9 ns
SDR252 | th(cikH-cmdv) Hold time, MMCi_CMD valid after MMCi_CLK rising clock edge 1.75 ns
SDR253 | tsy(gv-clkH) Setup time, MMCi_DAT]Jj:0] valid before MMCi_CLK rising clock 29 ns

edge
SDR254 | th(cikH-av) Hold time, MMCi_DAT[j:0] valid after MMCi_CLK rising clock edge 1.75 ns
# 6-60. Switching Characteristics for MMCi - SDR25, 1.8-V High-Speed SDR Mode

NO. PARAMETER DESCRIPTION MIN MAX| UNIT
SDR255 | fop(cik) Operating frequency, MMCi_CLK 50| MHz
SDR256 | tw(cikH) Pulse duration, MMCi_CLK high 9.2 ns
SDR257 | ty(clkL) Pulse duration, MMCi_CLK low 9.2 ns
SDR258 | ty(clkH-cmdv) Delay time, MMCi_CLK rising clock edge to MMCi_CMD transition 2.32 13.18 ns
SDR259 | ty(cikH-dv) Delay time, MMCi_CLK rising clock edge to MMCi_DAT]Jj:0] 2.32 13.18 ns

transition
A. There are two MMCi modules: MMCO and MMC1
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MMC[x]_CLK \ |
|<—SDR251—><fSDR252—>|
MMC[x]_CMD X X

<—SDR253—>|<fSDR254—>

6-78. eMMC/SD/SDIO in - SDR25, 1.8-V High-Speed SDR - Receiver Mode

MMC[x]_DAT[3:0]

< SDR255 >

— SDR256—>}<—SDR257—>
MMC[x]_CLK / \ /
w SDR258 SDR258~T<->|

w SDR259 SDR259~T<—>|
X X

MMC[x]_CMD

MMC[x]_DAT([3:0]

Eq 6-79. eMMC/SD/SDIO in - SDR25, 1.8-V High-Speed SDR - Transmitter Mode

6.9.5.16.1.5 UHS-I DDR50 Mode

3% 6-61 and # 6-62 present Timing requirements and Switching characteristics for MMCi - DDR50, 1.8-V and
3.3-V High-Speed DDR in receiver and transmitter mode (see [X| 6-80 and [X] 6-81).

# 6-61. MMCi - 1.8-V, 3.3-V High-Speed DDR Timing Requirements

NO.(") PARAMETER®?) MIN MAX| UNIT
DDR505 tsu(emdv-clkH) Setup time, MMCi_CMD valid before MMCi_CLK rising clock edge 8.08 ns
DDR506 th(clkH-cmdv) Hold time, MMCi_CMD valid after MMCi_CLK rising clock edge 1.99 ns
DDR507 tsu(dv-cik) Setup time, MMCi_DAT][j:0] valid before MMCi_CLK transition 2.59 ns
DDR508 th(clk-dv) Hold time, MMCi_DAT([j:0] valid after MMCi_CLK transition 1.75 ns

(1) jin[j:0]is equal to 7 (for MMCO).
(2) Timing requirements for 50 MHz DDR is only applicable when interfacing with JEDEC eMMC devices. Tuning should be done if
interfacing to SD/SDIO devices.

% 6-62. MMCi - DDR50, 1.8-V/3.3-V High-Speed DDR Switching Characteristics

NO. PARAMETER DESCRIPTION MIN MAX| UNIT
DDRS500 | fop(cik Operating frequency, MMCi_CLK 40| MHz
DDR501 | tw(cikH) Pulse duration, MMCi_CLK high 11.58 ns
DDR502 | ty(cikL) Pulse duration, MMCi_CLK low 11.58 ns
DDR503 | ty(clk-cmdv) Delay time, MMCi_CLK rising clock edge to MMCi_CMD transition 3.32 18.06 ns
DDR504 | ty(clk-dv) Delay time, MMCi_CLK transition to MMCi_DAT]j:0] transition 2.82 8.87 ns
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DDR50G &
b DDR50% + DDR502 >
MMCi_CLK / \ /

DDR505———|DDR506
MMCi_CMD ﬁ I
’-— DDR507 DDR507
——|DDR508 ’-7——| DDR508

MMCi_DAT]Jj:0]
B4 6-80. eMMC/SD/SDIO - High-Speed DDR - Receive Mode
DDR50G >
DDR50% ‘IF DDR502 >
MMCi_CLK / \ /
DDR503(max) \——|DDR503(min)
MMCi_CMD ]
DDR504(max) - DDR504(max)
DDR504(min) ———|DDR504(min)
MMCi_DATJj:0]
6-81. eMMC/SD/SDIO - High-Speed DDR - DDR50 - Transmit Mode
6.9.5.16.1.6 UHS-I SDR50 Mode
7% 6-63 present Switching Characteristics for MMCi - SDR50 in transmitter mode (see [X] 6-82).
£ 6-63. Switching Characteristics for MMCi - SDR50 Mode
NO. PARAMETER DESCRIPTION MIN MAX| UNIT
SDR501 | fop(cik) Operating frequency, MMCi_CLK 100 MHz
SDR502H | ty(cikH) Pulse duration, MMCi_CLK high 4.45 ns
SDRS502L |ty cikL) Pulse duration, MMCi_CLK low 4.45 ns
SDR505 | tg(cikH-cmav) Delay time, MMCi_CLK rising clock edge to MMCi_CMD transition 1.12 6.43 ns
SDR506 | tg(cikH-av) Delay time, MMCi_CLK rising clock edge to MMCi_DATJj:0] 1.12 6.43| ns
transition
4————— SDR501 —————»
«— SDR502H —>|<— SDR502L —¥]
MMCi_CLK / \ / \__
——»{ SDR505 ——»| SDR505
MMCi_CMD X X
————»| SDR506 | SDRS506
MMCi_DATIj:0] X X

MMC1_10

] 6-82. eMMC/SD/SDIO in - High Speed SDR50 - Transmitter Mode

6.9.5.16.1.7 UHS-1 SDR104 / HS200 Mode
7% 6-64 presents Switching characteristics for MMCi - SDR104, HS200 in transmitter mode (see %] 6-83)
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# 6-64. Switching Characteristics for MMCi - SDR104, HS200 Mode

NO. PARAMETER DESCRIPTION MIN MAX| UNIT
SDR1041 | fop(cik) Operating frequency, MMCi_CLK 200 MHz
SDR1042H |ty(cikH) Pulse duration, MMCi_CLK high 2.08 ns
SDR1042L | ty(cike) Pulse duration, MMCi_CLK low 2.08 ns
SDR1045 | ty(clkH-cmdv) Delay time, MMCi_CLK rising clock edge to MMCi_CMD transition 1.12 3.16 ns
SDR1046  |ty(cikH-dv) Delay time, MMCi_CLK rising clock edge to MMCi_DAT][j:0] 1.12 3.16 ns
transition

e SDR1041 ——»]
«— SDR1042H —le— SDR1042L —»|
MMCi_CLK / \ [\
—»| SDR1045 —»| SDR1045

X X

| SDR1046 ——>{ SDR1046

MMCi_DATJj:0] X X

MMCi_CMD

MMC1_12

6-83. eMMC/SD/SDIO in - High Speed SDR104, HS200 - Transmitter Mode

For more information, see section Multimedia Card/Secure Digital (eMMC/SD/SDIQ) Interface in the device
TRM.

6.9.5.17 CPTS
% 6-65 presents CPTS Timing Conditions.

£ 6-65. CPTS Timing Conditions

PARAMETER \ DESCRIPTION \ MIN MAx\ UNIT
INPUT CONDITIONS

SR, ‘ Input slew rate ‘ 0.5 5‘ V/ns
OUTPUT CONDITIONS

CL ‘ Output load capacitance ‘ 2 10‘ pF

'/ ar 6.95171, 873> 6.9.5.17.2, X 6-84, and [X| 6-85 present timing requirement and switching
characteristics of the CPTS interface.

6.9.5.17.1 CPTS Timing Requirements

NO. |PARAMETER DESCRIPTION MIN MAX| UNIT
T1 | twHWTSPUSHH) HWnTSPUSH® pulse duration, high 6+ 12P" ns
T2 | twHwTsPUSHL) HWnTSPUSH® pulse duration, low 6+ 12P" ns
T3 te(RFT cLK) RFT_CLK cycle time 5 8 ns
T4 tw(RFT_CLKH) RFT_CLK pulse duration, high 0.45*T®) ns
T5 tw(RFT_CLKL) RFT_CLK pulse duration, low 0.45*TO) ns

(1) P = functional clock period in ns.
(2) InHWNTSPUSH, n=1to 2.
(3) T =RFT_CLK period in ns.
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T1 T2
e—————ple————!

HWn_TSPUSH )i * *
t

RFT_CLK II’ T3 ’I |’_ T4 _’|’_ 5 _’|
I e L N L VO |

B 6-84. CPTS Input Timing

6.9.5.17.2 CPTS Switching Characteristics

NO. |PARAMETER DESCRIPTION SOURCE MIN MAX | UNIT
T6  |tw(Ts_comPH) Pulse duration, TS_COMP high -6+36P" ns
T7  |twTs_compL) Pulse duration, TS_COMP low -6+36P" ns
T8  |tw(Ts_SYNGH) Pulse duration, TS_SYNC high -6+36P" ns
TO  |twrs_svynoL) Pulse duration, TS_SYNC low -6+36P" ns

T10  |twsyNc OUTH) Pulse duration, SYNCn_OUT) high TS_SYNC -6+36P" ns

TS_GENF -6+5P(1 ns

T [twsyne_ouTy) Pulse duration, SYNCn_OUT®) low TS_SYNC -6+36P" ns

TS_GENF -6+5P(" ns

(1) P = functional clock period in ns.
(2) n=0to3in SYNCn_OUT

TS_COMP * * *
TS_SYNC * * *
SYNCn_OUT * * *

6-85. CPTS Switching Characteristics

For more information, see section Navigator Subsystem (NAVSS) section in Data Movement Architecture (DMA)
chapter in the device TRM.
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6.9.5.18 OSPI

For more details about features and additional description information on the device Octal Serial Peripheral
Interface, see the corresponding sections within =27 =2 5.3, Signal Descriptions and &7 3> 7, Detailed
Description.

7% 6-66 presents timing conditions for OSPI.
# 6-66. OSPI Timing Conditions

PARAMETER \ MIN MAX| UNIT
INPUT CONDITIONS
SR, ‘ Input slew rate ‘AII modes ‘ 1 6‘ V/ns
OUTPUT CONDITIONS
CL ‘Output load capacitance ‘AII modes ‘ 3 10‘ pF
PCB CONNECTIVITY REQUIREMENTS
Propagation delay Internal Loopback; 450 s
OSPI_CLK trace Internal Pad Loopback P
ta(Trace Delay) grggfgfé'gtgg'féce External Board Loopback 2°L2)30 2L2+30| ps
Propagation delay @). @
OSPI_DQS trace bQs L1#-30 Li¥+30]  ps
t . Propagation delay mismatch
d(Trace Mismatch | ogp| D[j:0]("), OSPI_CSn All modes 60| ps
Delay) relative to OSPI_CLK

(1) iinD[i:0] =0 to 7 for OSPIO; i in [i:0] = 3 for OSPI1
(2) L = Propagation delay of OSPI_CLK trace

6.9.5.18.1 OSPI with Data Training

T
I/0 timing requirements and switching characteristics are not applicable when OSPI is used with data

training. Follow the 73> 8.2.2, OSPI and QSPI Board Design and Layout Guidelines to ensure
proper operation.

6.9.5.18.1.1 OSPI Switching Characteristics - Data Training

PARAMETER MODE MIN MAX UNIT
1.8V, SDR 5.00 ns
t Cycle time, CLK 3.3V, SDR 7.52 ns
e ’ ’ 1.8V, DDR 6.02 ns
3.3V, DDR 7.52 ns

6.9.5.18.2 OSPI without Data Training

pac
The 1/0 Timings provided in this section are only applicable when data training is not implemented.
Additionally, the 1/0 Timings are valid only for some OSPI usage modes when the corresponding DLL
Delays are configured as described in % 6-67 found in this section.

®73926.95.18.24, B/ 9l 6.9.5.18.2.2, [X] 6-90, and [X| 6-88 present switching characteristics for OSPI
DDR and SDR Mode.
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6.9.5.18.2.1 OSPI Timing Requirements - SDR Mode
% 6-67. OSPI DLL Delay Mapping - SDR Timing Modes

MODE OSPI_PHY_CBCI)_IF:II;:SE[I)QATION_REG DELAY VALUE
All modes PHY_CONFIG_TX_DLL_DELAY_FLD 0x0
PHY_CONFIG_RX_DLL_DELAY_FLD 0x0
see [¥ 6-86 and [X| 6-87
NO. MODE MIN MAX| UNIT
019 |tsy(p-cLk) Setup time, DJi:0] valid before active CLK 1.8V, Internal Loopback -2.18 ns
edge™ 3.3V, Internal Loopback -1.7 ns
020 |thcLk-D) Hold time, DI[i:0] valid after active CLK 1.8V, Internal Loopback 7.62 ns
edgel! 3.3V, Internal Loopback 8.1 ns
021 |tsyp-LecLky | Setup time, D[i:0] valid before active LBCLK | 1.8V, External Board Loopback -3.24 ns
input (DQS) edge (™) 3.3V, External Board Loopback -2.72 ns
022 |thBCLK-D) Hold time, DIi:0] valid after active LBCLK 1.8V, External Board Loopback 3.81 ns
input (DQS) edge!" 3.3V, External Board Loopback 4.33 ns

(1) iin[i:0] =7 for OSPIO, i in [i:0] = 3 for OSPI1

\
OSPI_CLK m
\

‘Ho19ﬂ‘<— ozo—d‘

\ \
OSPI_Dji0] X X ><

B 6-86. OSPI Timing Requirements - SDR, Internal Clock and Internal Pad Loopback Clock

\
\

‘Hozmu— ozz—d‘

\ \
OSPI_Dji0] >< X X

] 6-87. OSPI Timing Requirements - SDR, External Loopback Clock

6.9.5.18.2.2 OSPI Switching Characteristics - SDR Mode

NO. DESCRIPTION(") MODE MIN MAX| UNIT
o7 |t Cycle time, CLK 1.8 ! n
cle time,
o(CL) y 3.3V 7.52 ns
08 |twk Pulse duration, CLK low 0-3+0.475:F ns
09 | tucLkr) Pulse duration, CLK high 0-3+0.475:F ns
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NO. DESCRIPTION(" MODE MIN MAX| UNIT

0475 xP+ 0475xP +
1.8V 0975 xN xR 0.975xN xR ns

-1(1) @) @) +1 (1) @) @)

0475xP+ 0475xP+

3.3V 0.975x N xR 0.975x N xR ns
-1(1) @) @) +1 (1) @) @)

0475xP+ 0475xP+

010 |tgcLk-csn) Delay time, CLK rising edge to CSn active edge

1.8V 0.975xN xR 0.975x N xR ns
o1 |t Delay time, CLK rising edge to CSn inactive -1E @ e
d(CLK-CSn) edge 0475 x P + 0475 x P +
3.3V 0975xNxR 0.975xNxR| ns
-1 B @ +1(MG@
012 |t Delay time, CLK active edge to DIi:0] transiti 1.8V 115 125 ns
| elay time, active eage 1o 1. ransition
CLED) Y 9 3.3V 1.33 151 ns
(1) P =CLK cycle time = SCLK period
(2) N=O0OSPI_DEV_DELAY_ REGID_INIT_FLD]
(3) N=O0SPI_DEV_DELAY_REG[D_AFTER_FLD]
(4) R=refclk
\ \
OSPI_CSn
\ \
\ \
%010«7074>4 M7011—>|‘
\ \ \
\
OSPI_CLK 09 —08

O

OSPI_TIMING_02

6-88. OSPI Switching Characteristics - SDR

vra6.95.18.23, B/ 32 6.9.5.18.2.1, [X] 6-89, and [X] 6-87 presents timing requirements for OSPI DDR
and SDR Mode.

6.9.5.18.2.3 OSPI Timing Requirements - DDR Mode
% 6-68. OSPI DLL Delay Mapping - DDR Timing Modes

OSPI Instance MODE SRR AT Ee S DELAY VALUE
1.8V PHY_CONFIG_TX_DLL_DELAY_FLD 0x41
3.3V PHY_CONFIG_TX_DLL_DELAY_FLD 0x46
OSPIO 1.8V DQS PHY_CONFIG_RX_DLL_DELAY_FLD 0x16
3.3V DQS PHY_CONFIG_RX_DLL_DELAY_FLD 0x3E
Non-PHY mode PHY_CONFIG_RX_DLL_DELAY_FLD 0x0
1.8V PHY_CONFIG_TX_DLL_DELAY_FLD 0x44
3.3V PHY_CONFIG_TX_DLL_DELAY_FLD 0x4C
OSPI1 1.8V DQS PHY_CONFIG_RX_DLL_DELAY_FLD 0x16
3.3V DQS PHY_CONFIG_RX_DLL_DELAY_FLD 0x40
Non-PHY mode PHY_CONFIG_RX_DLL_DELAY_FLD 0x0
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# 6-69. OSPI Timing Requirements - DDR Mode

see [X] 6-89

NO. MODE MIN MAX| UNIT

015 |tsy(p-LBCLK) Setup time, DJ[i:0](") valid before active LBCLK 1.8V, External Board Loopback 0.52 ns

(DQS) edge 3.3V, External Board Loopback 1.97 ns

016 |thuecLk-D) Hold time, D[i:0](") valid after active LBCLK (DQS) |1.8V, External Board Loopback | 1.24 @ ns

edge 3.3V, External Board Loopback | 1.44 ns

017 |tsyp-Das) Setup time, DIi:0](" valid before active DQS edge | 1.8V, DQS -0.46 ns

3.3V, DQS -0.66 ns

018 |thpasb) Hold time, D[i:0](") valid after active DQS edge 1.8V, DQS 3.59 ns

3.3V, DQS 8.89 ns

(1) iin[i:0] =7 for OSPIO, i in [i:0] = 3 for OSPI1
(2) This Hold time requirement is larger than the Hold time provided by a typical flash device. Therefore, the trace length between the SoC
and flash device must be sufficiently long enough to ensure that the Hold time is met at the SoC. Refer to =25~ 8.2.2 for more

details.
\
OSPI_DQS _\—/—\—/—\—/_

015 016
\ \
\ \

v XXX

OSPI_TIMING_04

Eq 6-89. OSPI Timing Requirements - DDR, External Loopback Clock and DQS

6.9.5.18.2.4 OSPI Switching Characteristics - DDR Mode

NO. |PARAMETER |DESCRIPTION MODE MIN ‘ MAX UNIT
o1 tc(CLK) Cycle time, CLK 19 ns
02 |tweLky) Pulse duration, CLK low -0.3+0.475xP ns
@)
03 | twcLkH) Pulse duration, CLK high -0.3+0.475xP ns
2

04 |tycLk-csn) Delay time, CSn active edge to CLK rising edge 1.8V 0475xP+ 0475xP + ns

0.975xN xR 0.975x N xR

) (3) (5) +7.7@ )6
33V 0475xP+ 0475xP + ns

0.975xN xR 0.975x N xR

(2) (3) (3) +8@©B)©®

05 |tycLk-csn) Delay time, CLK rising edge to CSn inactive 1.8V 0475xP+ 0475xP + ns

edge 0.975xN xR 0.975x N xR

_7.7 4 (5 ) @) ()

3.3V 0475xP+ 0475xP+ ns

0.975x N xR 0.975xN xR

-8(2) 4 (©®) (2) 4) (5)

06 |tycLk-D) Delay time, CLK active edge to D[i:0](") 1.8V 7.7 -1.56 ns
transition 33V 77 156 ns

(1) iin[i:0] = 7 for OSPIO, i in [i:0] = 3 for OSPI1
(2) P =CLKcycle time = SCLK period

(3) N=OSPI_DEV_DELAY_REG[D_INIT_FLD]
(4) N=OSPI_DEV_DELAY_REG[D_AFTER_FLD]
(5) R=refclk
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\
OSPI_CSn \
\

\ \

\
Hf04ﬂ

| [—03—> M7054H‘
\ \ \ \
\
OSPI_CLK A \ * * * \
\ | \ \ \
1 \ \ 02—,
‘w06 | ‘woeq “— O

S G G D G

-

OSPI_TIMING_01

Ed 6-90. OSPI Switching Characteristics - DDR

For more information, see section Octal Serial Peripheral Interface (OSPI) in the device TRM.
6.9.5.19 OLDI

6.9.5.19.1 OLDI Switching Characteristics

NO. PARI.}“;: DESCRIPTION(™) MIN TYP MAX| UNIT
OLDI  |tyLhrT) Low-to-high transition time of LVDS differential signals: 0.5 ns
OLDIO_CLKP/N, OLDIO_AxP/N, x = [3:0], with BOOSTA_EN =0
(Fast rise/fall disabled)
Low-to-high transition time of LVDS differential signals: 0.25 ns
OLDIO_CLKP/N, OLDIO_AxP/N, x = [3:0], with BOOSTA_EN =1
(Fast rise/fall enabled)
OLDI2  |tynirT) High-to-low transition time of LVDS differential signals: 0.5 ns
OLDIO_CLKP/N, OLDIO_AxP/N, x = [3:0], with BOOSTA_EN =0
(Fast rise/fall disabled)
High-to-low transition time of LVDS differential signals: 0.25 ns
OLDIO_CLKP/N, OLDIO_AxP/N, x = [3:0], with BOOSTA_EN =1
(Fast rise/fall enabled)
OLDI3  |tccLk) Output pixel clock period (OLDIO_CLKP/N) 6.06 110.01 ns
OLDI4 | ty@im) Output bit width (OLDIO_AxP/N, x = [3:0]) 1 ul@
OLDI5 |trrppy, Output pulse positions normalized for each bit (OLDIO_AxP/N, x = 7-1 ui@
x=[6:0]) [3:0])
OLDI6 |Attpp) Variation of pulse positions for each bit from their normalized center 0.1 ui@
(OLDIO_AxP/N, x = [3:0])
OLDI7 |tskrces) | Output channel to channel skew (OLDIO_CLKP/N, OLDIO_AxP/N, x 50 ps
=[3:0])
OLDI8 |tiTycc) Output jitter cycle-to-cycle (OLDIO_CLKP/N, OLDIO_AxP/N, x = [3:0]) 0.04 Ui
OLDI9 |t Total jitter tolerance (Includes data to clock skew, pulse position 0.25| UI@
variation from normalized edges (OLDIO_AxP/N, x = [3:0])

(1) Measured based on 20% - 80% transitions and PCB trace of ~2in with 100 Q termination on differential lines.

(2) Ul = tc(CLK) /7
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OoLDI3 »l

OLDIO_CLKP/N —/|/ \ / : \_
OLDIO_AxP/N :>|< bit 1>i<:bit O>|<: bit 6>:< bit 5>K5bit 4X bit 3X;bit 2>§<:bit 1>< bit O>!( X ><:
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! |
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A.  xin OLDIO_AxP/N = [3:0]

Eq 6-91. OLDI Output Pulse Positions

Ideal Data Ideal Data
Bit Beginning Sampling Bit End
| Window

< ol |
| L

! |
|
Left * -

Ideal Center Position (t;./2)

! OLDI4 >

A

A. OLDI9 = DATA_TOL (Left+Right)
B. xin OLDIO_AxPIN = [3:0]

[ 6-92. OLDI Data Output Jitter

/‘ 80% A \ 0% +VOD
OLDIO_CLKP/N, VSS = 2|VOD| \

ov
OLDIO_AxP/N /{ \T\
- 20% 20%
h 4 R
—» <4— OLDI —» <4— OLDI2 vop

A.  xin OLDIO_AxP/N = [3:0]

B 6-93. LVDS Output Transition Times
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OLDIO_CLKP/N+,OLDIO_AxP/N+

OLDIO_CLKP/N-,OLDIO_AxP/N-

SPRSP08_OLDI_TEST

A. xin OLDIO_AxP/N = [3:0]

K 6-94. LVDS Output Load

For more information, see section Display Subsystem (DSS) in the device TRM.
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6.9.5.20 PCIE

The PCI-Express Subsystem is compliant with the PCI Express Base Specification, revision 3.1. Refer to the
specification for timing details.

For more details about features and additional description information on the device Peripheral Component
Interconnect Express, see the corresponding sections within =27 3~ 5.3, Signal Descriptions and &7 =2 7,
Detailed Description.

6.9.5.21 PRU_ICSSG

The device has integrated three identical PRU_ICSSG subsystems (PRU_ICSSGO, PRU_ICSSG1 and
PRU_ICSSG2). The programmable nature of the PRU cores, along with their access to pins, events and all
device resources, provides flexibility in implementing fast real-time responses, specialized data handling
operations, custom peripheral interfaces, and in offloading tasks from the other processor cores of the device.

For more details about features and additional description information on the device Programmable Real-Time
Unit Subsystem and Industrial Communication Subsystem - Gigabit, see the corresponding sections within =7
vzl 5.3, Signal Descriptions and &7z - 7, Detailed Description.

6.9.5.21.1 Programmable Real-Time Unit (PRU_ICSSG PRU)
ta s
The PRU_ICSSG PRU signals have different functionality depending on the mode of operation. The

signal naming in this section matches the naming used in the PRU Module Interface section in the
device TRM.

7 6-70 presents the PRU timing conditions.

£ 6-70. PRU_ICSSG PRU Timing Conditions

PARAMETER \ MIN MAX| UNIT
INPUT CONDITIONS
SR, ‘ Input slew rate ‘ 15 3‘ V/ns
OUTPUT CONDITIONS
CL ‘Output load capacitance ‘ 2 30‘ pF

6.9.5.21.1.1 PRU_ICSSG PRU Direct Input/Output Mode Electrical Data and Timing

6.9.5.21.1.1.1 PRU_ICSSG PRU Switching Characteristics - Direct Output Mode

NO. PARAMETER MIN MAX| UNIT
PRDO1 tsk(GPO—GPO) ‘Skew, GPO to GPO 4 ns

— ¢ X X I

—» |l PRDO1

SPRS91x_TIMING_PRU_02

6-95. PRU_ICSSG PRU Direct Output Timing

A. nin GPOI[n:0] = 19.
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6.9.5.21.1.2 PRU_ICSSG PRU Parallel Capture Mode Electrical Data and Timing
6.9.5.21.1.2.1 PRU_ICSSG PRU Timing Requirements - Parallel Capture Mode

See [X] 6-96 and X 6-97

NO. MIN MAX| UNIT
PRPC1 |tycLock) Cycle time, CLOCKIN 20 ns
PRPC2 |twcLocky) Pulse Duration, CLOCKIN Low 10 ns
PRPC3  |tw(cLocKH) Pulse Duration, CLOCKIN High 10 ns
PRPC4  |tsy(DATAIN-CLOCK) Setup time, DATAIN valid before CLOCKIN active edge 4 ns
PRPC5  |th(cLoCK-DATAIN) Hold time, DATAIN valid after CLOCKIN active edge 0.6 ns

‘<7PRPC14>‘
«—PRPC3—| |
PRPC2—

| -
‘ \
\
DATAIN |

|
|
| |[«——PRPC5—»!

X X I

SPRS91x_TIMING_PRU_03

6-96. PRU_ICSSG PRU Parallel Capture Timing — Rising Edge Mode

e PRPC+——»

| «—PRPC3—

‘H—PRPCZ—H |
CLOCKIN_\—/—\—/—\I
\

o X X I

| [ «—PRPC5—»
—»  «——PRPC4 |

SPRS91x_TIMING_PRU_04

EJ 6-97. PRU_ICSSG PRU Parallel Capture Timing — Falling Edge Mode

6.9.5.21.1.3 PRU_ICSSG PRU Shift Mode Electrical Data and Timing
6.9.5.21.1.3.1 PRU_ICSSG PRU Timing Requirements - Shift In Mode

NO. MIN MAX| UNIT
PRSI1 tw(PRUfDATAINL) Pulse Duration, PRU_DATAIN Low 2+2xp (1) ns
PRSI2 tW(F’RU_DATAINH) Pulse Duration, PRU_DATA'N ngh 2+2xP W) ns

(1) P =Internal shift in clock period, defined by PRUO_GPI_DIVO and PRUO_GPI_DIV1 bit fields in the ICSSG_GPCFGn_REG register.

le—PRSIH—! |

} }«PRSlzJ‘

\
\ \ \

SPRSP08_TIMING_PRU_05

X 6-98. PRU_ICSSG PRU Shift In Timing
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6.9.5.21.1.3.2 PRU_ICSSG PRU Switching Characteristics - Shift Out Mode

NO. PARAMETER MIN MAX| UNIT
PRSO1 tc(CLKOUT) Cycle time, CLKOUT 10 ns
PRSO2  |tycLkouTL) Pulse Duration, CLKOUT Low -0.3+
0.475%xPxZ ns

1@

PRSO3 tW(CLKOUTH) Pulse Duration, CLKOUT ngh -0.3 +
0.475xPxY ns

1 ®)
PRSO4 td(CLKOUT—DATAOUT) Delay time, CLKOUT to DATAQUT Valid -1 4 ns

(1) P = Software programmable shift out clock period, defined by PRUO_GPO_DIV0 and PRUO_GPO_DIV1 bit fields in the GPCFGn
register.

(2) The Z parameter is defined as follows: If PRUO_GPI_DIV0 and PRUO_GPI_DIV1 are INTEGERS -or- if PRUO_GPI_DIVO0 is a NON-
INTEGER and PRUO_GPI_DIV1 is an EVEN INTEGER then, Z equals (PRUO_GPI_DIV0 x PRUO_GPI_DIV1). If PRUO_GPI_DIVO is a
NON-INTEGER and PRUO_GPI_DIV1 is an ODD INTEGER then, Z equals (PRUO_GPI_DIVO x PRUO_GPI_DIV1 + 0.5). If
PRUO_GPI_DIVO is an INTEGER and PRUO_GPI_DIV1 is a NON-INTEGER then, Z equals (PRUO_GPI_DIV0 x PRUO_GPI_DIV1 +
0.5 x PRUO_GPI_DIVO0). If PRUO_GPI_DIV0O and PRUO_GPI_DIV1 are NON-INTEGERS then, Z equals (PRUO_GPI_DIV0 x
PRUO_GPI_DIV1 + 0.25 x PRUO_GPI_DIVO0).

(3) TheY parameter is defined as follows: If PRUO_GPI_DIV0 and PRUO_GPI_DIV1 are INTEGERS -or- if PRUO_GPI_DIVO is a NON-
INTEGER and PRUO_GPI_DIV1 is an EVEN INTEGER then, Y equals (PRUO_GPI_DIVO x PRUO_GPI_DIV1). If PRUO_GPI_DIVO is a
NON-INTEGER and PRUO_GPI_DIV1 is an ODD INTEGER then, Y equals (PRUO_GPI_DIV0 x PRUO_GPI_DIV1 - 0.5). If
PRUO_GPI_DIVO is an INTEGER and PRUO_GPI_DIV1 is a NON-INTEGER then, Y equals (PRUO_GPI_DIVO x PRUO_GPI_DIV1 -
0.5 x PRUO_GPI_DIVO0). If PRUO_GPI_DIV0O and PRUO_GPI_DIV1 are NON-INTEGERS then, Y1 equals (PRUO_GPI_DIV0 %
PRUO_GPI_DIV1 - 0.25 x PRUO_GPI_DIV0) and Y2 equals (PRUO_GPI_DIVO x PRUO_GPI_DIV1 + 0.25 x PRUO_GPI_DIV0), where
Y1 is the first high pulse and Y2 is the second high pulse.

e——PrsoOt—»!

PRSO2H—»<-PRSO2L

y \ V

\
—)  «—PRSO3

DATAOUT

SPRSP08_TIMING_PRU_06

B4 6-99. PRU_ICSSG PRU Shift Out Timing
6.9.5.21.1.4 PRU_ICSSG PRU Sigma Delta and Peripheral Interface Modes Electrical Data and Timing
% 6-71 presents PRU Sigma Delta and Peripheral timing conditions.
# 6-71. PRU_ICSSG PRU Sigma Delta and Peripheral Interface Timing Conditions

PARAMETER \ MIN MAX| UNIT
INPUT CONDITIONS
SR, ‘ Input slew rate ‘ 1 3‘ V/ns
OUTPUT CONDITIONS
CL ‘Output load capacitance ‘ 2 18‘ pF

6.9.5.21.1.4.1 PRU_ICSSG PRU Timing Requirements - Sigma Delta Mode

NO. MIN MAX| UNIT
PRSD1 te(sp_cLk) Cycle time, SD_CLK 40 ns
PRSD2L tw(sp_cLkL) Pulse Duration, SD_CLK Low 20 ns
PRSD2H tW(SD_CLKH) Pulse Duration, SD_CLK ngh 20 ns
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NO. MIN MAX| UNIT
PRSD3 tsu(sb_DATA-SD_CLK) Setup time, SD_DATA valid before SD_CLK active edge 10 ns
PRSD4 th(sD_CLK-SD_DATA) Hold time, SD_DATA valid before SD_CLK active edge 5 ns
l¢————PRSD1 ——»
l-PRSD2H-» |

\ \ \
SDx_CLK m

o }%PRSDZL% ‘
\ 1 \
SDx_D X } X X
| \
\ [¢—PRSD4—>
4»‘ ‘<_PRSD3 SPRSP08_TIMING_PRU_07

6-100. PRU_ICSSG PRU SD_CLK Falling Active Edge

}*PRSDZL%}

\
SDx_CLKm
\

Y Y X

\ \
\ F—PRSD4—>‘

—pl ¢—PRSD3 SPRSPOS_TIMING_PRU_0B

6-101. PRU_ICSSG PRU SD_CLK Rising Active Edge

6.9.5.21.1.4.2 PRU_ICSSG PRU Timing Requirements - Peripheral Interface Mode

NO. PARAMETER DESCRIPTION MIN MAX| UNIT
PRPIF1 |tw(piF DATA_INH) Pulse Duration, PIF_DATA_IN High 2 + 0.475x ns
- (4xP) ()
PRPIF2 tW(PlF_DATA_lNL) Pulse Duration, PlF_DATA_lN Low 2 +0.475x% ns
(4xP) (M

(1) P =1x(or TX) clock period, defined by TX_DIV_FACTOR and TX_DIV_FACTOR_FRAC in the CFG_ED_Pn_TXCFG register.

le PRPIF1 b PRPIF2 >

\ \

PIF_DATA IN X X
\
\

— 4><4

SPRSP08_TIMING_PIF_01

6-102. PRU_ICSSG PRU Peripheral Interface Timing

6.9.5.21.1.4.3 PRU_ICSSG PRU Switching Characteristics - Peripheral Interface Mode

NO. DESCRIPTION MIN MAX |UNIT
PRPIF1 tC(PIF_CLK) Cycle time, PlF_CLK 30 ns
PRPIF2H tW(PIF_DATA_INH) Pulse Duration, P|F_CLK ngh 0+ 0475)((1'3) ns
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NO. DESCRIPTION MIN MAX | UNIT
PRPIF2L |typiF_DATA INL) Pulse Duration, PIF_CLK Low 0+ 0'475x(1F; ns
PRPIF3 | M(PIF_CLK- Delay time, PIF_CLK fall to PIF_DATA_OUT -5 5|ns
PIF_DATA_OUT)
PRPIF4 td(PIF_CLK—PIF_DATA_EN) Delay time, PlF_CLK fall to PlF_DATA_EN -5 5|ns

(1) P =1x(or TX) clock period, defined by TX_DIV_FACTOR and TX_DIV_FACTOR_FRAC in the ICSSG_PRUn_ED_TX CFG_REG,
wheren=0or1.

l———PRPIF1——»l
'« PRPIF2H->¢-PRPIF2L»

X X

ﬂ‘ le—PRPIF3
\
\
|
\
N

PIF_DATA OUT

\
\
[«—PRPIF4
\

\
PIF_DATA_EN /‘

SPRSP08_TIMING_PIF_02

Eq 6-103. PRU_ICSSG PRU Peripheral Interface Switching Characteristics

6.9.5.21.2 PRU_ICSSG Pulse Width Modulation (PWM)
6.9.5.21.2.1 PRU_ICSSG PWM Electrical Data and Timing

3% 6-72 presents the PRU_ICSSG PWM timing conditions.
& 6-72. PRU_ICSSG PWM Timing Conditions

PARAMETER \ MIN MAX| UNIT
INPUT CONDITIONS
SR, ‘ Input slew rate ‘ 1 4 ‘ V/ins
OUTPUT CONDITIONS
C. ‘ Output load capacitance ‘ 2 7 ‘ pF

6.9.5.21.2.1.1 PRU_ICSSG PWM Switching Characteristics

NO. PARAMETER DESCRIPTION MIN ‘ MAX| UNIT

PRPWM1 tsk(PWMiA/B) PWM_A/B skew 5 ns

SV ¢ S GE—

—» & PRPWM1

SPRSP08_TIMING_PRU_PWM_01

B 6-104. PRU_ICSSG PRU PWM Timing
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6.9.5.21.3 PRU_ICSSG Industrial Ethernet Peripheral (PRU_ICSSG IEP)
6.9.5.21.3.1 PRU_ICSSG IEP Electrical Data and Timing
6.9.5.21.3.1.1 PRU_ICSSG IEP Timing Requirements - Input Validated with SYNCx

NO. MIN MAX| UNIT
. -2+20xP

PRIEP1 tW(EDC_SYNCX_OUTL) Pulse Duration, EDC_SYNCX_OUT Low ) ns

PRIEP2 tW(EDC_SYNCX_OUTH) Pulse Duration, EDC_SYNCX_OUT ngh -2+20X(!]3) ns

PRIEP3 tsu(EDIO_DATA IN- Setup time, EDIO_DATA_IN valid before EDC_SYNCx_OUT active 20 ns
EDC_SYNCx_OUT) edge

PRIEP4 th(EDC_SYNCX_OUT- Hold time, EDIO_DATA_IN valid after EDC_SYNCx_OUT active 20 ns
EDIO_DATA_IN) edge

(1) P =PRU-ICSS IEP clock source period.

EDC_SYNCx_OUT /—\—/
\ \ \

}<—PRIEP2—>}<—PRIEP1—>}

\

\
PRIEP3-», [ |
> ¢ PRIEP4

\
\ |
\ \

SPRSP08_TIMING_PRU_IEP_01

& 6-105. PRU_ICSSG PRU IEP SYNCx Timing

6.9.5.21.3.1.2 PRU_ICSSG IEP Timing Requirements - Digital I0s

NO. MIN MAX| UNIT

IEPIO1 tW(EDIO OUTVALIDL) Pulse Duration, EDlO_OUTVALlD Low -2+14xP ns
| (1)

IEPIO2 tW(EDIO OUTVALIDH) Pulse Duration, EDlO_OUTVALlD ngh -2+32xP ns
| (1)

IEPIO3  |tyepio_ouTvaLip- Delay time, EDIO_OUTVALID to EDIO_DATA_OUT 0 0+18xP| ns

EDIO_DATA_OUT) Q)
IEPIO4 tsk(EDIO_DATA_OUT) EDlO_DATA_OUT skew 5 ns

(1) P =PRU-ICSS IEP clock source period.

|
EDIO_DATA_OUT >< >< X
\

4" Hﬁ IEPIO4 SPRSP08_TIMING_PRU_EDIO_DATA_OUT

EJ 6-106. PRU_ICSSG PRU IEP Digital 10s Timing

6.9.5.21.3.1.3 PRU_ICSSG IEP Timing Requirements - LATCHx_IN

NO. MIN MAX| UNIT
PRLA1 |tyEDC_LATCHX_INL) Pulse Duration, EDC_LATCHx_IN Low 2+3xp() ns
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NO. MIN MAX| UNIT

PRLA2  |twEDC_LATCHX_INH) Pulse Duration, EDC_LATCHx_IN High 2+3xp (1) ns

(1) P =PRU-ICSS IEP clock source period.
le——PRLAT—»

\ \
EDC_LATCHx_IN /—\—/
\

\
(¢——PRLA2——,

SPRSP08_TIMING_PRU_IEP_02

E] 6-107. PRU_ICSSG PRU IEP LATCHx_IN Timing

6.9.5.21.4 PRU_ICSSG Universal Asynchronous Receiver Transmitter (PRU-ICSS UART)
6.9.5.21.4.1 PRU_ICSSG UART Electrical Data and Timing

7% 6-73 presents the PRU_ICSSG UART timing conditions.
# 6-73. PRU_ICSSG UART Timing Conditions

PARAMETER \ MIN MAX| UNIT
INPUT CONDITIONS
SR, ‘ Input slew rate ‘ 0.01 0.33‘ V/ns
OUTPUT CONDITIONS
CL ‘Output load capacitance ‘ 1 30‘ pF

6.9.5.21.4.1.1 PRU_ICSSG UART Timing Requirements

NO. PARAMETER DESCRIPTION MIN ‘ MAX| UNIT
PRURTH  |tyRrxH) Pulse Duration, Receive start, stop, data bit High 2+0.95"U ns
@)
PRURIL  |tyRrxy) Pulse Duration, Receive start, stop, data bit Low 2+0.95*U ns
(1)

(1) U =UART baud time = 1/programmed baud rate.
6.9.5.21.4.1.2 PRU_ICSSG UART Switching Characteristics

NO. PARAMETER DESCRIPTION MIN MAX| UNIT
f(baud) Programmable baud rate 12 MHz
PRURSL | tyTxh) Pulse Duration, Transmit start, stop, data bit High -2+U() ns
PRUR3H  |tyrx) Pulse Duration, Transmit start, stop, data bit Low -2+U() ns

(1) U= UART baud time = 1/programmed baud rate.
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l¢—»—PRURIL
} } '¢—»-PRUR1TH
} Start } } }
PRGi_UARTO_RxD" X, Bit
Data Bits
‘H—P‘r—PRUR3L
| | l¢«—»+PRUR3H
| start | | |
PRGi_UARTO_TXD " * Bit
Data Bits
(1)iin PRGi_UARTO_RXD and PRG/_UARTO_TXD =0, 1 or 2 e NG PR At o1
6-108. PRU_ICSSG UART Timing
6.9.5.21.5 PRU_ICSSG Enhanced Capture Peripheral (PRU-ICSS ECAP)
6.9.5.21.5.1 PRU_ICSSG ECAP Electrical Data and Timing
% 6-74 presents ECAP timing conditions.
# 6-74. PRU_ICSSG ECAP Timing Conditions
PARAMETER \ MIN MAx\ UNIT
INPUT CONDITIONS
SR, ‘ Input slew rate ‘ 1 3‘ V/ns
OUTPUT CONDITIONS
CL ‘ Output load capacitance ‘ 2 7 ‘ pF
6.9.5.21.5.1.1 PRU_ICSSG ECAP Timing Requirements
NO. PARAMETER DESCRIPTION MIN ‘ MAX UNIT
PREP1 |twcap) Pulse Duration, Capture input (asynchronous) 2+2xp (1) ns
PREP2 |t.svyna)) Pulse Duration, Sync input (asynchronous) 2+2xp (1) ns
(1) P =core_clk period
‘@ PREP1 +“
\
\ \
‘l PREP2 !

SPRSP08_TIMING_ECAP_01

X 6-109. PRU_ICSSG ECAP Timing

6.9.5.21.5.1.2 PRU_ICSSG ECAP Switching Characteristics

NO. PARAMETER DESCRIPTION MIN MAX| UNIT
PREP3 | twapwm) Pulse Duration, APWM high/low 2+2xp (1) ns
PREP4 |tysynco) Pulse Duration, SYNCO (asynchronous) 2+p (1) ns

(1) P =CORE_CLK period in ns
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6-110. PRU_ICSSG ECAP Switching Characteristics
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6.9.5.21.6 PRU_ICSSG RGMII, MII_RT, and Switch
6.9.5.21.6.1 PRU_ICSSG MDIO Electrical Data and Timing

& 6-75 presents MDIO timing conditions.
£ 6-75. PRU_ICSSG MDIO Timing Conditions

PARAMETER \ MIN MAX \ UNIT
INPUT CONDITIONS
SR ‘ Input slew rate ‘ 0.9 3.6‘ Vins
OUTPUT CONDITIONS
CL ‘ Output load capacitance ‘ 10 470 ‘ pF

6.9.5.21.6.1.1 PRU_ICSSG MDIO Timing Requirements

NO. PARAMETER DESCRIPTION MIN‘ MAX| UNIT
PRMDI1 |tsyvbio-mMbc) Setup time, MDIO valid before MDC High 90 ns
PRMDI2 | thmpc-Mpio) Hold time, MDIO valid after MDC High 0 ns

< PRMDI1 l
l«-PRMDI2b|
|

MDIO_CLK (Output) 7/

|
|
| |
|
|
|

\
\ / } \
MDIO_DATA (input) | X )‘(

SPRS91x_TIMING_PRU_MII_RT_01

 6-111. PRU_ICSSG MDIO_DATA Timing — Input Mode
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6.9.5.21.6.1.2 PRU_ICSSG MDIO Switching Characteristics - MDIO_CLK

NO. PARAMETER DESCRIPTION MIN MAX| UNIT
PRMC1 |tvbc) Cycle time, MDC 400 ns
PRMC2 |twmpch) Pulse Duration, MDC High 160 ns
PRMC3 |twmmbcL) Pulse Duration, MDC Low 160 ns

\ \

‘%PRMC2%4 | [¢—PRMC3—»
\ \ \

\ \ \ \ \

I
—>»! |«—PRMC4

[———PRMC1————»| PRMC4—»]  [4—

\

\
\

\
\

\
\

SPRS91x_TIMING_PRU_MII_RT_02

Eq 6-112. PRU_ICSSG MDIO_CLK Switching Characteristics

6.9.5.21.6.1.3 PRU_ICSSG MDIO Switching Characteristics — MDIO_DATA

NO. |PARAMETER DESCRIPTION MIN MAX| UNIT
PRMDO1 |tympc-mpio) Delay time, MDC low to MDIO valid -150 150| MHz

«—————PRMDO1——————>f
\
MDIO_CLK (Output) \ )‘/ \ \ /
i
MDIO_DATA (Output) X X‘

SPRS91x_TIMING_PRU_MII_RT_03

6-113. PRU_ICSSG MDIO_DATA Switching Characteristics
6.9.5.21.6.2 PRU_ICSSG RGMII Electrical Data and Timing
7% 6-76 presents the PRU_ICSSG RGMII timing conditions.

£ 6-76. PRU_ICSSG RGMII Timing Conditions

PARAMETER \ MODE \ MIN MAX| UNIT
INPUT CONDITIONS
SR, ‘ Input slew rate ‘ ‘ 2.65 5‘ Vins
OUTPUT CONDITIONS
CL ‘ Output load capacitance ‘ ‘ 2 20 ‘ pF
PCB Connectivity Requirements

RXC,
4race Mismaten , . RD[3:0],RX_CTL 50| ps
(Trace Mismato Propagation delay mismatch across all traces
Delay) TXC, 50 ]
TD[3:0], TX_CTL P
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6.9.5.21.6.2.1 PRU_ICSSG RGMII Timing Requirements - RGMII_RXC

NO. MODE MIN MAX| UNIT
10 Mbps 360 440 ns
PRRG1  |tyrxc) Cycle time, RXC 100 Mbps 36 44 ns
1000 Mbps 7.2 8.8 ns
10 Mbps 160 240 ns
PRRG2 |tyRrxcH) Pulse duration, RXC high 100 Mbps 16 24 ns
1000 Mbps 3.6 4.4 ns
10 Mbps 160 240 ns
PRRG3 |twrxcL) Pulse duration, RXC low 100 Mbps 16 24 ns
1000 Mbps 3.6 4.4 ns
[¢—— PRRG1———P]
}%PRRGZM [¢—PRRG3—p
\ \
| \ | \ \
RGMII_RXC _\_/_\_/—\I\
I
—»! [ «—PRRG4
SPRS91x_TIMING_PRU_RGMII_RT_04
B 6-114. PRU_ICSSG RGMII_RCLK Timing Requirements
6.9.5.21.6.2.2 PRU_ICSSG RGMII Timing Requirements - RGMII_RD[3:0] and RGMII_RX_CTL
NO. PARAMETER DESCRIPTION MODE MIN MAX| UNIT
PRRG5 |tsyrb-RXC) Setup time, RD[3:0] valid before RXC high/low 10 Mbps 1 ns
100 Mbps
1000 Mbps
tsu(Rx_cTL-RXC) Setup time, RX_CTL valid before RXC high/low 10 Mbps 1 ns
100 Mbps
1000 Mbps
PRRG6 |th(rxc-RD) Hold time, RD[3:0] valid after RXC high/low 10 Mbps 1.15 ns
100 Mbps
1000 Mbps
th(Rxc-RX_CTL) Hold time, RX_CTL valid after RXC high/low 10 Mbps 1.15 ns
100 Mbps
1000 Mbps
[ PRPGS——P|
| «PRPGE-b|

RGMII_RXCLK (Input) /'

RGMII_RXD[3:0],
RGMII_RXDV,

3

RGMII_RXER (Inputs

\
\
\ /
\

\

X

X

+| leprPG7

SPRS91x_TIMING_PRU_RGMII_RT_05

6-115. PRU_ICSSG RGMII_RD[3:0] and RGMII_RX_CTL Timing Requirements
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6.9.5.21.6.2.3 PRU_ICSSG RGMII Switching Characteristics - RGMII_TXC

NO. PARAMETER DESCRIPTION MODE MIN MAX| UNIT
PRRG8 |tyTxc) Cycle time, TXC 10 Mbps 360 440 ns
100 Mbps 36 44 ns
1000 Mbps 7.2 8.8 ns
PRRGY |tyrxcH) Pulse duration, TXC high 10 Mbps 160 240 ns
100 Mbps 16 24 ns
1000 Mbps 3.6 4.4 ns
PRRG10 |ty TxcL) Pulse duration, TXC low 10 Mbps 160 240 ns
100 Mbps 16 24 ns
1000 Mbps 3.6 4.4 ns
| PRRG8 ——¥| PRRG11ﬂi l—
| \ \

\ \ \ \ \
RGMII_TXC _\_/_\_/—m

\
I
—»| l«—PRRG11

\
‘%PRRegaw | |[«—PRRG10—»| ‘ \
\
\

SPRS91x_TIMING_PRU_RGMII_RT_06

B 6-116. PRU_ICSSG RGMII_TXC Switching Characteristics

6.9.5.21.6.2.4 PRU_ICSSG RGMII Switching Characteristics - RGMII_TD[3:0] and RGMII_TX_CTL

NO. PARAMETER DESCRIPTION MODE MIN ‘ TYP‘ MAX| UNIT

PRRG12 | tosy(tp-TXC) Output setup time, RGMII[x]_TD[3:0] valid to 10 Mbps 1.2 ns
RGMII[x]_TXC high/low 100 Mbps

1000 Mbps 1.05" ns

tosu(TX_CTL-TXC) Output setup time, RGM”[X]_TX_CTL valid to 10 MbpS 1.2 ns
RGMII[x]_TXC high/low 100 Mbps

1000 Mbps 1.05" ns

PRRG13 | ton(tD-TXC) Output hold time, RGMII[x]_TD[3:0] valid after 10 Mbps 1.2 ns
RGMII[x]_TXC high/low 100 Mbps

1000 Mbps 1.05" ns

ton(Tx_cTL-TXC) Output hold time, RGMII[x]_TX_CTL valid after 10 Mbps 1.2 ns
RGMII[x]_TXC high/low 100 Mbps

1000 Mbps 1.05" ns

(1) 1000Mbps operation requires that the 4 data pins (RGMII[x]_TD[3:0]) and RGMII[x]_TX_CTL have their board propagation delays
matched to within 50 ps of RGMII[x]_TXC.

RPN /T N/ W~/
|

|
—, 4—PRRG12
|
RGMII[x]_TD[3:0]” | X 1stHalf-byte X 2nd Half-byte X X X X
T \
—p «— PRRG13

RGMII[x]_TX_CTL[3:0]* | X men X merr X X X X

SPRSP08_TIMING_PRU_RGMII_RT_07

A. TXC is delayed internally before being driven to the RGMII[x]_TXC pin. This internal delay is always enabled.
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B. Data and control information is received using both edges of the clocks. RGMII_TD[3:0] carries data bits 3-0 on the rising edge of
RGMII_TXC and data bits 7-4 on the falling edge of RGMII_TXC. Similarly, RGMII_TX_CTL carries TXDV on rising edge of RGMII_TXC
and RTXERR on falling edge of RGMII_TXC.

6.9.5.21.6.3 PRU_ICSSG MII_RT Electrical Data and Timing

6-117. PRU_ICSSG Transmit Interface Timing RGMII Mode

The PRU_ICSSG are contains a second layer of multiplexing to enable additional functionality
(including MII functionality) on the PRU GPO and GPI signals. This internal wrapper multiplexing is
described in the Programmable Real-Time Unit Subsystem and Industrial Communication Subsystem
- Gigabit (PRU_ICSSG) section in Peripherals chapter in the device TRM.

In order to ensure the MII_G_RT I/O timing values published in the device data sheet, the
PRU_ICSSG ICSSGn_CORE_CLK (where n = 0 to 2) core clock must be configured for 200 MHz,
225 MHz, or 250 MHz and the TX_CLK_DELAYn (where n = 0 or 1) bit field in the ICSSG_TXCFGO0/1
register must be set to Oh (default value).

7 6-77 presents PRU_ICSSG MiIl timing conditions.

& 6-77. PRU_ICSSG MII Timing Conditions

\ \ \ \ \
MIl_RXCLK _\_/_\_/—\_/_\

‘ifPMIR24N

EJ 6-118. PRU_ICSSG MII_RXCLK Timing

SPRS91x_TIMING_PRU_MII_RT_04

PARAMETER MIN MAX ‘ UNIT
INPUT CONDITIONS
SR, ‘ Input slew rate 0.9 3.6‘ V/ns
OUTPUT CONDITIONS
CL ‘ Output load capacitance 2 20 ‘ pF
6.9.5.21.6.3.1 PRU_ICSSG MII_RT Timing Requirements — MII_RX_CLK
NO. |PARAMETER DESCRIPTION MODE MIN‘ MAX| UNIT
PMIR1 tC(RX_CLK) Cycle time, RX_CLK 10 MbpS 399.96 400.04 ns
100 Mbps 39.996 40.004 ns
PMIR2 | twrx_cLkH) Pulse Duration, RX_CLK High 10 Mbps 140 260 ns
100 Mbps 14 26 ns
PMIR3 | twrx_cLKL) Pulse Duration, RX_CLK Low 10 Mbps 140 260 ns
100 Mbps 14 26 ns
[—PMIR1———p]
| [—PMIR3—»!

204 GEHT BT — RN 2 (DB b Bk
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6.9.5.21.6.3.2 PRU_ICSSG MII_RT Timing Requirements — MIl_RXD[3:0], Mll_RX_DV, and MIl_RX_ER

NO. |PARAMETER DESCRIPTION MODE MIN MAX| UNIT
PMIR4  |tsy(RXD-RX_CLK) Setup time, RXD[3:0] valid before RX_CLK 10 Mbps 8 ns
tsu(RX_DV-RX_CLK) Setup time, RX_DV valid before RX_CLK 8 ns
tsu(RX_ER-RX_CLK) Setup time, RX_ER valid before RX_CLK 8 ns
tsu(RXD-RX_CLK) Setup time, RXD[3:0] valid before RX_CLK 100 8 ns
teuRX_DV-RX LK) | Setup time, RX_DV valid before RX_CLK Mbps 8 ns
tsu(RX_ER-RX_CLK) Setup time, RX_ER valid before RX_CLK 8 ns
PMIR5 | th(rx_CLK-RXD) Hold time, RXD[3:0] valid after RX_CLK 10 Mbps 8 ns
th(RX_CLK-RX_DV) Hold time, RX_DV valid after RX_CLK 8 ns
th(RX_CLK-RX_ER) Hold time, RX_ER valid after RX_CLK 8 ns
th(RX_CLK-RXD) Hold time, RXD[30] valid after RX_CLK 100 8 ns
th=x_cLkRx Dv) | Hold time, RX_DV valid after RX_CLK Mbps 8 ns
th(RXﬁCLK-RXﬁER) Hold time, RX_ER valid after RX_CLK 8 ns
[¢——————PMIR4———P|
| l-PMIR5—|
| |
| \ |
MIl_MRCLK (Input) /' \ \ / | \
\ \
MII_RXDI[3:0], | |
Mi_RXDV, | X X
MII_RXER (Inputs)
SPRS91x_TIMING_PRU_MII_RT_06
B4 6-119. PRU_ICSSG MII_RXDI[3:0], MIl_RXDV, and MII_RXER Timing
6.9.5.21.6.3.3 PRU_ICSSG MII_RT Switching Characteristics — MII_TX_CLK
NO. |PARAMETER DESCRIPTION MODE MIN MAX| UNIT
PMIT1 |tyrx_cLk) Cycle time, TX_CLK 10 Mbps 399.96 400.04 ns
100 Mbps 39.996 40.004 ns
PMIT2 | twx_cLKH) Pulse Duration, TX_CLK High 10 Mbps 140 260 ns
100 Mbps 14 26 ns
PMIT3 tW(TX_CLKL) Pulse Duration, TX_CLK Low 10 Mbps 140 260 ns
100 Mbps 14 26 ns
———PMIT1I————b PMITA—>i 14—
}%PMITZ—N } —PMIT3—» } \
| | | | | N
I
—» l¢—PMIT4
SPRS91x_TIMING_PRU_MII_RT_05
6-120. PRU_ICSSG MII_TX_CLK Switching Characteristics
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6.9.5.21.6.3.4 PRU_ICSSG MII_RT Switching Characteristics — MI[_TXD[3:0] and MII_TXEN

NO. |PARAMETER DESCRIPTION MODE MIN ‘ MAX| UNIT
PMITS  |tyrx_cLk-TxD) Delay time, TX_CLK High to TXD[3:0] valid 10 Mbps 0 25 ns
ta(TX_CLK-TX_EN) Delay time, TX_CLK to TX_EN valid 0 25 ns
taTx_cLk-TxD) Delay time, TX_CLK High to TXD[3:0] valid 100 0 25 ns
t4(TX_CLKTX_EN) Delay time, TX_CLK to TX_EN valid Mbps 0 25| ns
[ PMIT5—— >

\
MII_TXCLK (input) \ }‘/ \ 1 /
\

MII_TXD[3:0],
MII_TXEN (outputs) X X

SPRS91x_TIMING_PRU_MII_RT_07

6-121. PRU_ICSSG MII_TXD[3:0], MII_TXEN Timing

For more information, see section Programmable Real-Time Unit Subsystem and Industrial Communication
Subsystem - Gigabit (PRU_ICSSG) in the device TRM.
6.9.5.22 Timers

For more details about features and additional description information on the device Timers, see the
corresponding sections within 272~ 5.3, Signal Descriptions and =7 2.~ 7, Detailed Description.

Triar 6.95221, 73 6.9.5.22.2 and 6-122 present timings and switching characteristics of the
Timers.

6.9.5.22.1 Timing Requirements for Timers

NO. |PARAMETER DESCRIPTION MODE MIN MAX| UNIT
T tW(T|NPH) Pulse duration, high CAPTURE | 5 + 4P(1) ns
T2 |twriney Pulse duration, low CAPTURE | 5+ 4P(") ns

(1) P =functional clock period in ns.

6.9.5.22.2 Switching Characteristics for Timers

NO. PARAMETER DESCRIPTION MODE MIN MAX| UNIT
T3 tw(TOUTH) Pulse duration, high PWM 3+ 4pM ns
T4 |twTouTy) Pulse duration, low PWM | -3 +4P(") ns

(1) P =functional clock period in ns.

le—T1

- \ /
pa X M an

TIMER_01

—
w
A4
A

Eq 6-122. Timer Timing

246 BHUCBIT ST — RN (ZE RSB B E) Copyright © 2023 Texas Instruments Incorporated

Product Folder Links: AM6548 AM6528 AM6546 AM6526
English Data Sheet: SPRSP52


https://www.ti.com/product/ja-jp/am6548?qgpn=am6548
https://www.ti.com/product/ja-jp/am6528?qgpn=am6528
https://www.ti.com/product/ja-jp/am6546?qgpn=am6546
https://www.ti.com/product/ja-jp/am6526?qgpn=am6526
https://www.ti.com/ja-jp/lit/pdf/JAJSJ32
https://www.ti.com/ja-jp
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSJ32C&partnum=AM6548
https://www.ti.com/product/ja-jp/am6548?qgpn=am6548
https://www.ti.com/product/ja-jp/am6528?qgpn=am6528
https://www.ti.com/product/ja-jp/am6546?qgpn=am6546
https://www.ti.com/product/ja-jp/am6526?qgpn=am6526
https://www.ti.com/lit/pdf/SPRSP52

13 TEXAS
INSTRUMENTS AM6548, AM6528, AM6546, AM6526
www.ti.comlja-jp JAJSJ32C — DECEMBER 2019 — REVISED SEPTEMBER 2023

For more information, see section Timers in the device TRM.
6.9.5.23 UART

For more details about features and additional description information on the device Universal Asynchronous
Receiver Transmitter, see the corresponding sections within =73~ 5.3, Signal Descriptions and &7 2. 7,
Detailed Description.

'/ a3y 6.95231, B/ 3 6.9523.2, and ¥ 6-123 present Timing Requirements and Switching
Characteristics for UART interface.

6.9.5.23.1 Timing Requirements for UART

NO. PARAMETER DESCRIPTION MIN MAX| UNIT
4 tw(rX) Pulse width, receive data bit, 15/30 pF high or low 0.95u"  1.05u" ns
tw(cTs) Pulse width, receive start bit, 15/30 pF high or low 0.95u"  1.05u" ns
t4RTS-TX) Delay time, transmit start bit to transmit data p? ns
tacTs-Tx) Delay time, receive start bit to transmit data p? ns

(1) U= UART baud time = 1/Programmed baud rate
(2) P = Clock period of the reference clock (FCLK, usually 48 MHz or 192 MHz)

6.9.5.23.2 Switching Characteristics Over Recommended Operating Conditions for UART

NO. |PARAMETER DESCRIPTION MODE MIN|  MAX| UNIT
foaud) Maximum programmable baud rate 15 pF 12| MHz
30 pF 0.115
tw(Tx) Pulse width, transmit data bit, 15/30 pF high or low u-2 u+2" ns
tw(RTS) Pulse width, transmit start bit, 15/30 pF high or low u-2 u+2" ns

(1) U= UART baud time = 1/Programmed baud rate

—»+— 3
\ \
} \ —p—2

Start ! } }
UART/_TXD Bit

\ \ °
\ \
\ \

\

| Start | |
UART/_RXD Bit

Data Bits
6-123. UART Timing

For more information, see section Universal Asynchronous Receiver/Transmitter (UART) in the device TRM.

6.9.5.24 USB

The USB 2.0 subsystem is compliant with the Universal Serial Bus (USB) Specification, revision 2.0. Refer to the
specification for timing details.

The USB 3.1 GEN1 Dual-Role Device Subsystem is compliant with the Universal Serial Bus (USB) 3.1
Specification, revision 1.0. Refer to the specification for timing details.
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For more details about features and additional description information on the device Universal Serial Bus
Subsystem (USB), see the corresponding sections within 27 3.~ 5.3, Signal Descriptions and &7 2> 7,
Detailed Description.

For more information, see the Universal Serial Bus (USB) Subsystem section in the device TRM.

6.9.5.25 Emulation and Debug
6.9.5.25.1 Debug Trace

& 6-79 and [¥| 6-124 assume testing over the recommended operating conditions and electrical characteristic
conditions.

# 6-78. Debug Trace Timing Conditions

PARAMETER \ MIN MAX| UNIT
OUTPUT CONDITIONS
CL ‘ Output load capacitance ‘ 2 5 ‘ pF
PCB CONNECTIVITY REQUIREMENTS
ta(Trace Mismatch) :Irlc;?:c?eastion delay mismatch across 200 ps
# 6-79. Debug Trace Switching Characteristics
NO. PARAMETER DESCRIPTION MIN MAX| UNIT
DBTR1 |tyTrRc_cLK) Cycle time, TRC_CLK 10.16 ns
DBTR2 |tw(TRC_CLKH) Pulse width, TRC_CLK high 4.33 ns
DBTR3 |tw(TRC_CLKL) Pulse width, TRC_CLK low 4.33 ns
DBTR4 | tosy(TRC_DATAV- Output setup time, TRC_DATA valid to TRC_CLK edge 1.27 ns
TRC_CLK)
DBTR5 |ton(TRc_cLK-TRC_DATAl) | Output hold time, TRC_CLK edge to TRC_DATA invalid 1.27 ns
DBTR6 |tosy(tRc_cTLV-TRC cLk) |Output setup time, TRC_CTL valid to TRC_CLK edge 1.27 ns
DBTR7 |tonre_cLk-TRc_cTL)) | Output hold time, TRC_CLK edge to TRC_CTL invalid 1.27 ns

}47 DBTRZH

l |
TRC_CLK /‘/ \‘K
(Worst Case 1) | [ [
(Ideal) | |
(Worst Case 2) ‘ |

[
‘FDBTR4»} DBTRs»,—t« }« DBTR4-¥|

[¢—DBTR6—»  DBTR7»——¢ (¢~ DBTRG-H

: ‘ \
TRC_DATA ‘
TRC_CTL [

SPRSP08_Debug_01

B4 6-124. Debug Trace Switching Characteristics

6.9.5.25.2 JTAG

For more details about features and additional description information on the device IEEE 1149.1 Standard-Test-
Access Port, see the corresponding sections within z27> a2 5.3, Signal Descriptions and z7> 3> 7, Detailed
Description.

% 6-80 presents the timing conditions for JTAG.
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# 6-80. JTAG Timing Conditions

PARAMETER SIGNAL MIN MAX‘ UNIT ‘
INPUT CONDITIONS
TCK 05 200 Vins
SR, Input slew rate
DI, TMS 0.25 200 Vins
OUTPUT CONDITIONS
CL Output load capacitance TDO 5 15‘ pF

6.9.5.25.2.1 JTAG Electrical Data and Timing

®r1926.95.25.2.1.1, /332 6.9.5.25.2.1.2, and [¥ 6-125 assume testing over the recommended operating
conditions and electrical characteristic conditions.

6.9.5.25.2.1.1 JTAG Timing Requirements

NO. PARAMETER DESCRIPTION MIN MAX| UNIT
J1 terex) Cycle time minimum, TCK 60 ns
J2 tw(rckh) Pulse width minimum, TCK high 24 ns
J3 twrckL) Pulse width minimum, TCK low 24 ns
J4 tsu(TDI-TCK) Input setup time minimum, TDI valid to TCK high 7 ns

tsu(TMs-TCK) Input setup time minimum, TMS valid to TCK high 7 ns
J5 th(tck-TDI) Input hold time minimum, TDI valid from TCK high 4 ns
thrck-Tms) Input hold time minimum, TMS valid from TCK high 4 ns

6.9.5.25.2.1.2 JTAG Switching Characteristics

NO. PARAMETER DESCRIPTION MIN MAX| UNIT
J6 tyrekL-Tool) Delay time minimum, TCK low to TDO invalid 0 ns
J7 tyrekL-Toov) Delay time maximum, TCK low to TDO valid 24 ns

P J1 N
< J2 J3 ¢
\ \ \
TCK 4/ \‘\ )‘
|J4I\IJ5I \ J4 Jo
| N | X 2
! DI
| J6—te»! 7 |

6-125. JTAG Test-Port Timing
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7 Detailed Description
7.1 Overview

AM654x and AM652x Sitara™ processors are Arm applications processors built to meet the complex processing
needs of modern industry 4.0 embedded products.

The AM654x and AM652x devices combine four or two Arm Cortex-A53 cores with a dual Cortex-R5F MCU
subsystem which includes features intended to help customers achieve their functional safety goals for their end
products and three Gigabit industrial communications subsystems (PRU_ICSSG) to create a SoC capable of
high-performance industrial controls with industrial connectivity and processing for functional safety applications.
AMG65xx is currently undergoing assessment to be certified by TUV SUD according to IEC 61508.

The four A53 cores are arranged in two dual-core clusters with shared L2 memory to create two processing
channels. Extensive ECC is included on on-chip memory, peripherals, and interconnect for reliability. The SoC
as a whole includes features intended to help customers design systems that can achieve their functional safety
goals (assessment pending with TUV SUD). Cryptographic acceleration and secure boot are available on
AMG654x and AM652x devices in addition to granular firewalls managed by the DMSC.

Programmability is provided by the quad-core Arm Cortex-A53 RISC CPUs with Neon extension, and the dual
Cortex-R5F MCU subsystem is available for general purpose use as two cores or it can be used in lockstep to
help meet the needs of functional safety applications. The PRU_ICSSG subsystems can be used to provide up
to six ports of industrial Ethernet such as Profinet IRT, TSN, or EtherCAT® (among many others), or they can be
used for standard Gigabit Ethernet connectivity.

Tl provides a complete set of software and development tools for the Arm cores including Processor SDK Linux,
Linux-RT, RTOS, and Android as well as C compilers and a debugging interface for visibility into source code
execution. Applicable safety documentation will be made available to assist customers in developing their
functional safety related systems.

For more information on features, subsystems, and architecture of superset device System on Chip
(SoC), see the device TRM.
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7.2 Processor Subsystems
7.2.1 Arm Cortex-A53

The SoC implements two Dual-Core Arm Cortex-A53 Subsystems (CC_ARMSS0 and CC_ARMSS1), which are
both integrated inside the Compute Cluster (along with the MSMC module). The Cortex-A53 cores are general-
purpose processors that can be used for running customer applications.

The CC_ARMSS is built around the Cortex-A53 MPCore (Arm A53 Cluster), which is provided by Arm and
configured by TI. It is based on the symmetric multiprocessor (SMP) architecture, and thus it delivers high
performance and optimal power management, debug and emulation capabilities.

The A53 processor is a multi-issue out-of-order superscalar execution engine with integrated L1 Instruction and
Data Caches, compatible with Arm®v8-A architecture. It delivers significantly more performance than its
predecessors at a higher level of power efficiency.

For more information, see Compute Cluster Arm Cortex-A53 Subsystem section in the device TRM.
7.2.2 Arm Cortex-R5F

The MCU_ARMSS is a dual-core implementation of the Arm Cortex-R5F processor configured for split/lock
operation. It also includes accompanying memories (L1 caches and tightly-coupled memories), standard Arm®
CoreSight® debug and trace architecture, integrated Vectored Interrupt Manager (VIM), ECC Aggregators, and
various other modules for protocol conversion and address translation for easy integration into the SoC.

For more information, see MCU Arm Cortex-R5F Subsystem section in the device TRM.
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7.3 Accelerators and Coprocessors
7.3.1 PRU_ICSSG

The Programmable Real-Time Unit Subsystem and Industrial Communication Subsystem (PRU_ICSSG)

consists of:

*  Two 32-bit load/store RISC CPU cores — Programmable Real-Time Units (PRUO and PRU1)

» Two auxiliary 32-bit load/store RISC CPU cores — Auxiliary Programmable Real-Time Units (RTU_PRUO and
RTU_PRUT1)

» Data RAMs per PRU core

* Instruction RAMs per PRU and per RTU_PRU cores

* Shared RAM

» Peripheral modules: UARTO, ECAPO, PWM, IEPO and IEP1

* Interrupt controller (INTC)

The programmable nature of the PRU cores, along with their access to pins, events and all device resources,
provides flexibility in implementing fast real-time responses, specialized data handling operations, custom
peripheral interfaces, and in offloading tasks from the other processor cores of the device.

The PRU cores are programmed with a small, deterministic instruction set. Each PRU can operate
independently or in coordination with each other and can also work in coordination with the device-level host
CPU. This interaction between processors is determined by the nature of the firmware loaded into the PRU’s
instruction memory.

7.3.1.1 PRU_ICSSG PRU and RTU_PRU Cores

The PRU is a processor optimized for performing embedded tasks that require manipulation of packed memory
mapped data structures, handling of system events that have tight real-time constraints and interfacing with
systems external to the SoC. The PRU is both very small and very efficient at handling such tasks.

7.3.1.2 PRU_ICSSG Broadside Accelerators Overview

The PRU_ICSSG supports a broadside interface, which uses the XFR (XIN, XOUT, or XCHG) instruction to
transfer the contents of PRUn or RTU_PRUn (where n = 0 or 1) registers to or from accelerators with the
PRU_ICSSG. This interface enables up to 31 registers (R0-R30, or 124 bytes) to be transferred in a single
instruction. The PRU_ICSSG broadside accelerators are divided into two categories — data processing
accelerators and data movement accelerators.

7.3.1.3 PRU_ICSSG UART Module

The PRU_ICSSG UARTO peripheral is based on the industry standard TL16C550 asynchronous
communications element, which in turn is a functional upgrade of the TL16C450.

The PRU_ICSSG UARTO performs serial-to-parallel conversions on data received from a peripheral device and
parallel-to-serial conversion on data received from the CPU. The CPU can read the PRU_ICSSG UARTO status
at any time. The PRU_ICSSG UARTO includes control capability and a processor interrupt system that can be
tailored to minimize software management of the communications link.

7.3.1.4 PRU_ICSSG ECAP Module

A single instance of an Enhanced Capture event module (ECAPO) is integrated in each device PRU_ICSSGO,
PRU_ICSSG1 and PRU_ICSSG2 subsystem.

This module provides accurate timing of events. When not being used for event capture, its resources can be
used to generate a single channel of asymmetrical PWM waveforms (configurable as either one capture input, or
as one auxiliary PWM output).

7.3.1.5 PRU_ICSSG PWM Module

Each of the PRU_ICSSG modules integrates one Pulse Width Modulation module (PWM). The PWM module
uses the PRU_ICSSG IEPO and IEP1 compare events to produce the PWM outputs.
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7.3.1.6 PRU_ICSSG MI_G_RT Module

The Real-time Media Independent Interface (MIl_G_RT) provides a programmable 1/O interface for the PRUs to
access and control up to two MIl ports. The MIl_G_RT module can also be configured to push and pull data
independent of the PRU cores.

7.3.1.7 PRU_ICSSG MIl MDIO Module

The PRU_ICSSG MIlI MDIO management I/F module implements the 802.3 serial management interface to
interrogate and control two Ethernet PHYs simultaneously using a shared two-wire bus.

7.3.1.8 PRU_ICSSG IEP

The Industrial Ethernet Peripheral (IEP) performs hardware work required for Industrial Ethernet functions. The
IEP module features an industrial ethernet timer with 16 compare events, industrial ethernet sync generator and
latch capture, industrial ethernet watchdog timer, and a digital 1/0 port (DIGIO).

For more information, see Programmable Real-Time Unit Subsystem and Industrial Communication Subsystem -
Gigabit (PRU_ICSSG) section in the device TRM.

7.3.2 GPU

The Graphics Processing Unit (GPU) accelerates 2-dimensional (2D) and 3-dimensional (3D) graphics and
compute applications.

The GPU module is a scalable architecture which efficiently processes a number of differing multimedia data
types concurrently:

* Pixel Data

* Vertex Data

» General Purpose Processing

For more information, see Graphics Accelerator (GPU) section in the device TRM.
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7.4 Other Subsystems

7.4.1 DMSC

Integrated in WKUP domain Device Management and Security Controller (WKUP_DMSC) provides control over

the device boot sequencing, device management, power management, and security. With the factory-sealed

firmware, DMSC main functions include:

* Device management

* On-chip power management and wake-up control

» Device boot configuration and sequence

» Secure boot setup

» Authentication routines (all modes), including R5F island only boot modes

« Decryption routines

« Firewall control for isolation and Security

* Runtime Security Management and resource allocation

* Arm Cortex-M3 based DMSC acts as system security master and protects critical security assets during run-
time. As part of booting on High Security (HS) device, DMSC uses on-chip keys to establish root-of-trust and
authenticate images to reinforce trust. DMSC controls the power management of device, hence is
responsible to bring device cleanly out of reset and enforce clock and reset rules. DMSC power management
functions are critical to bring device to low power modes and sense wakeup events to bring device back to
active state. DMSC acts also as main boot processor and as such is the very first subsystem that is brought
out of reset after device power-on-reset.

For more information, see WKUP Device Management and Security Controller (DMSC) section in the device
TRM.

7.4.2 MSMC

The Multicore Shared Memory Controller (MSMC) forms the heart of the compute cluster
(COMPUTE_CLUSTERO) providing high-bandwidth resource access both to and from all of the connected
processing elements and the rest of the system. MSMC serves as the data-movement backbone of the compute
cluster.

For more information, see Multicore Shared Memory Controller (MSMC) section in the device TRM.

7.4.3 NAVSS
7.4.3.1 NAVSSO0

Main SoC Navigator Subsystem (NAVSSO0) consists of DMA/Queue Management components — UDMA and
Ring Accelerator (UDMASS), Peripherals (Module subsystem [MODSS]), and a North Bridge (NBSS).

UDMASS — UDMASS is the essential part of the DMA Architecture. UDMASS consists of:
* Unified DMA Controller

* Ring Accelerator

» Packet Streaming Interface (PSI-L)

MODSS — MODSS is a collection of peripherals with different system-level functions, for example, interprocessor
communication and time sync, among others. NAVSSO0 contains the following modules:
*  Mailbox
* Spinlock
* Two Timer Managers (Timer banks)
* Time Stamp Module (CPTS)
*  Memory CRC module
* Infrastructure components such as:
— CBASS
— Proxies
— Interrupt aggregators
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— Interrupt router
NBSS - This is a north bridge infrastructure
7.4.3.2 MCU_NAVSSO0

MCU Navigator Subsystem (MCU NAVSS) has a subset of the modules of the main NAVSS and is instantiated
in the MCU domain.

MCU Navigator Subsystem consists of DMA/Queue Management components — UDMA and Ring Accelerator
(UDMASS), and Peripherals (Module subsystem [MODSS]).

UDMASS — UDMASS is the essential part of the DMA Architecture. UDMASS consists of:
* Unified DMA Controller

* Ring Accelerator
» Packet Streaming Interface (PSILSS)

MODSS - MODSS is a collection of peripherals with different system-level functions. NAVSSO contains the
following modules:

*  Memory CRC module

» Infrastructure components such as CBASS, proxies, interrupt aggregators, and an interrupt router

ECC aggregators — for SEC/DED memory protection.
For more information, see Navigator Subsystem (NAVSS) section in the device TRM.
7.4.4 PDMA Controller

The Peripheral DMA is a simple DMA which has been architected to specifically meet the data transfer needs of
peripherals, which perform data transfers using memory mapped registers (MMRs) accessed via a standard
non-coherent bus fabric. The PDMA module is located close to one or more peripherals which require an
external DMA for data movement and is architected to reduce cost by using VBUSP interfaces and supporting
only statically configured Transfer Request (TR) operations.

The PDMA is only responsible for performing the data movement transactions which interact with the peripherals
themselves. Data which is read from a given peripheral is packed by a PDMA source channel into a PSI-L data
stream which is then sent to a remote peer UDMA-P destination channel which then performs the movement of
the data into memory. Likewise, a remote UDMA-P source channel fetches data from memory and transfers it to
a peer PDMA destination channel over PSI-L which then performs the writes to the peripheral.

For more information, see PDMA Controller section in the device TRM.
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7.4.5 Peripherals
7.4.5.1 ADC

The Analog-to-Digital Converter (ADC) module contains a single 12-bit ADC which can be multiplexed to any 1
of 8 analog inputs (channels).

For more information, see Analog-to-Digital Converter (ADC) section in the device TRM.
7.4.5.2 CAL

The Camera Adapter Layer Subsystem (CALSS) is based on a Camera Adaptation Layer (CAL) module, which
enables connection to multiple camera sensors through shared MIPI D-PHY module and LVDS receiver.

CAL Module (CALSSO0) is a very flexible subsystem that enables connection to multiple cameras supporting MIPI
CSI-2 over D-PHY serial interface, a LVDS serial interface, and a traditional parallel interface. It also includes an
internal write DMA engine connected to VBUSM interface.

For more information, see Camera Adapter Layer (CAL) Subsystem section in the device TRM.
7.4.5.3 CPSW2G

The two-port Gigabit Ethernet MAC (MCU_CPSWO0) subsystem provides Ethernet packet communication for the
device and is configured in a similar manner as a two-port Ethernet switch. MCU_CPSWO features the Reduced
Gigabit Media Independent Interface (RGMII), Reduced Media Independent Interface (RMIl), and the
Management Data Input/Output (MDIO) interface for physical layer device (PHY) management.

For more information, see Gigabit Ethernet MAC (MCU_CPSWO0) section in the device TRM.
7.4.54 DCC

The Dual Clock Comparator (DCC) is used to determine the accuracy of a clock signal during the time execution
of an application. Specifically, the DCC is designed to detect drifts from the expected clock frequency. The
desired accuracy can be programed based on calculation for each application. The DCC measures the
frequency of a selectable clock source using another input clock as a reference.

For more information, see Dual Clock Comparator (DCC) section in the device TRM.
7.4.5.5 DDRSS

The DDR subsystem in this device comprises DDR controller, DDR PHY and wrapper logic to integrate these
blocks in the device. The DDR subsystem is referred to as DDRSSO0 and is used to provide an interface to
external SDRAM devices which can be utilized for storing program or data. DDRSSO0 is accessed via MSMC,
and not directly through the system interconnect.

For more information, see DDR Subsystem (DDRSS) section in the device TRM.
7.4.5.6 DSS

The Display Subsystem (DSS) is a flexible, multi-pipeline subsystem that supports high-resolution display
outputs. DSS includes input pipelines providing multi-layer blending with transparency to enable on-the-fly
composition. Various pixel processing capabilities are supported, such as color space conversion and scaling,
among others. DSS includes a DMA engine, which allows direct access to the frame buffer (device system
memory). Display outputs can connect seamlessly to an Open LVDS Display Interface transmitter (OLDITX), or
can directly drive device pads as a parallel video output interface.

For more information, see Display Subsystem (DSS) section in the device TRM.
7.4.5.7 ECAP

Integrated in the MAIN domain one Enhanced Capture (ECAP) module provides accurate timing of events.
When not being used for event capture, its resources can be used to generate a single channel of asymmetrical
PWM waveforms (configurable as either one capture input, or as one auxiliary PWM output).
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ECAP module can be used for:

» Sample rate measurements of audio inputs

» Speed measurements of rotating machinery (for example, toothed sprockets sensed via Hall sensors)
» Elapsed time measurements between position sensor pulses

» Period and duty cycle measurements of pulse train signals

» Decoding current or voltage amplitude derived from duty cycle encoded current/voltage sensors.

For more information, see Enhanced Capture (ECAP) Module section in the device TRM.
7.4.5.8 EPWM

An effective PWM peripheral must be able to generate complex pulse width waveforms with minimal CPU
overhead or intervention. It needs to be highly programmable and very flexible while being easy to understand
and use. The EPWM unit described here addresses these requirements by allocating all needed timing and
control resources on a per PWM channel basis. Cross coupling or sharing of resources has been avoided;
instead, the EPWM is built up from smaller single channel modules with separate resources and that can
operate together as required to form a system. This modular approach results in an orthogonal architecture and
provides a more transparent view of the peripheral structure, helping users to understand its operation quickly.

For more information, see Enhanced Pulse Width Modulation (EPWM) Module section in the device TRM.
7.4.5.9 ELM

The ELM is used with the GPMC. Syndrome polynomials generated on-the-fly when reading a NAND flash page
and stored in GPMC registers are passed to the ELM. A host processor can then correct the data block by
flipping the bits to which the ELM error-location outputs point.

When reading from NAND flash memories, some level of error-correction is required. In the case of NAND
modules with no internal correction capability, sometimes referred to as bare NANDs, the correction process is
delegated to the memory controller. ELM can be also used to support parallel NOR flash or NAND flash.

The General-Purpose Memory Controller (GPMC) probes data read from an external NAND flash and uses this
to compute checksum-like information, called syndrome polynomials, on a per-block basis. Each syndrome
polynomial gives a status of the read operations for a full block, including 512 bytes of data, parity bits, and an
optional spare-area data field, with a maximum block size of 1023 bytes. Computation is based on a Bose-
Chaudhuri-Hocquenghem (BCH) algorithm. The ELM extracts error addresses from these syndrome
polynomials.

Based on the syndrome polynomial value, the ELM can detect errors, compute the number of errors, and give
the location of each error bit. The actual data is not required to complete the error-correction algorithm. Errors
can be reported anywhere in the NAND flash block, including in the parity bits.

For more information, see Error Location Module (ELM) section in the device TRM.
7.4.5.10 ESM

The Error Signaling Module (ESM) aggregates safety-related events and errors from throughout the device into
one location. It can signal both low and high priority interrupts to a processor to deal with a safety event and/or
manipulate an I/O error pin to signal an external hardware that an error has occurred. Therefore an external
controller is able to reset the device or keep the system in a safe, known state.

For more information, see Error Signaling Module (ESM) section in the device TRM.
7.4.5.11 EQEP

The Enhanced Quadrature Encoder Pulse (EQEP) peripheral is used for direct interface with a linear or rotary
incremental encoder to get position, direction and speed information from a rotating machine for use in high
performance motion and position control system.

For more information, see Enhanced Quadrature Encoder Pulse (EQEP) Module section in the device TRM.
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7.4.5.12 GPIO

The General-Purpose Input/Output (GPIO) peripheral provides dedicated general-purpose pins that can be
configured as either inputs or outputs. When configured as an output, the user can write to an internal register to
control the state driven on the output pin. When configured as an input, user can obtain the state of the input by
reading the state of an internal register.

In addition, the GPIO peripheral can produce host CPU interrupts and DMA synchronization events in different
interrupt/event generation modes.

The device has three instances of GPIO modules. The GPIO pins are grouped into banks (16 pins per bank and
9 banks per module), which means that each GPIO module provides up to 144 dedicated general-purpose pins
with input and output capabilities; thus, the general-purpose interface supports up to 432 (3 instances x (9 banks
x 16 pins)) pins. Since WKUP_GPIOO0 [56:143], GPIO0_[96:143], and GPIO1_[90:143] are reserved in this
device, general purpose interface supports up to 242 pins.

For more information, see General-Purpose Interface (GPIO) section in the device TRM.
7.4.5.13 GPMC
The General-Purpose Memory Controller is a unified memory controller dedicated for interfacing with external

memory devices like:

» Asynchronous SRAM-like memories and application-specific integrated circuit (ASIC) devices

» Asynchronous, synchronous, and page mode (available only in non-multiplexed mode) burst NOR flash
devices

*  NAND flash

* Pseudo-SRAM devices

For more information, see General-Purpose Memory Controller (GPMC) section in the device TRM.
7.4.5.14 HyperBus

HyperBus is not available on this device.

The HyperBus module is a part of the device Flash Subsystem (FSS).

The HyperBus module is a low pin count memory interface that provides high read/write performance. The
HyperBus module connects to HyperBus memory (HyperFlash or HyperRAM) and uses simple HyperBus
protocol for read and write transactions.

There is one HyperBus™ module inside the device. The HyperBus module includes one HyperBus Memory
Controller (HBMC).

For more information, see HyperBus Interface section in the device TRM.
7.4.5.1512C

The device contains six multimaster Inter-Integrated Circuit (I2C) controllers each of which provides an interface
between a local host (LH), such as an Arm and any |12C-bus-compatible device that connects via the 12C serial
bus. External components attached to the 12C bus can serially transmit and receive up to 8 bits of data to and
from the LH device through the 2-wire I2C interface.

Each multimaster 12C module can be configured to act like a slave or master 12C-compatible device.

The WKUP_I12C0 and MCU_I2CO0 controllers have dedicated 12C compliant open drain buffers, and support fast
mode (up to 400 Kbps).The 12C0, 12C1, 12C2, and 12C3 controllers are multiplexed with standard LVCMOS 1/O
and connected to emulate open drain.The 12C emulation is achieved by configuring the LVCMOS buffers to
output Hi-Z instead of driving high when transmitting logic 1.

For more information, see Inter-Integrated Circuit (I12C) Interface section in the device TRM.
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7.4.5.16 MCAN

The Controller Area Network (CAN) is a serial communications protocol which efficiently supports distributed
real-time control. CAN has high immunity to electrical interference. In a CAN network, many short messages are
broadcast to the entire network, which provides for data consistency in every node of the system.

The MCAN module supports both classic CAN and CAN FD (CAN with Flexible Data-Rate) specifications. CAN
FD feature allows high throughput and increased payload per data frame. The classic CAN and CAN FD devices
can coexist on the same network without any conflict.

The device supports two MCAN modules - MCU_MCANO and MCU_MCAN1. They connect to the physical layer
of the CAN network through external (for the device) transceivers. Each MCAN module supports flexible bit rates
greater than 1 Mbps and is compliant to ISO 11898-1:2015.

For more information, see Modular Controller Area Network (MCAN) section in the device TRM.
7.4.5.17 MCASP

The MCASP functions as a general-purpose audio serial port are optimized to the requirements of various audio
applications. The MCASP module can operate in both transmit and receive modes. The MCASP is useful for
time-division multiplexed (TDM) stream, Inter-IC Sound (12S) protocols reception and transmission as well as for
an intercomponent digital audio interface transmission (DIT). The MCASP has the flexibility to gluelessly connect
to a Sony/Philips digital interface (S/PDIF) transmit physical layer component.

Although intercomponent digital audio interface reception (DIR) mode (this is, S/PDIF stream receiving) is not
natively supported by the MCASP module, a specific TDM mode implementation for the MCASP receivers allows
an easy connection to external DIR components (for example, S/PDIF to 12S format converters).

For more information, see Multichannel Audio Serial Port (MCASP) section in the device TRM.
7.4.5.18 MCRC

VBUSM CRC controller is a module which is used to perform CRC (Cyclic Redundancy Check) to verify the
integrity of a memory system. A signature representing the contents of the memory is obtained when the
contents of the memory are read into MCRC Controller. The responsibility of MCRC controller is to calculate the
signature for a set of data and then compare the calculated signature value against a predetermined good
signature value. MCRC controller provides four channels to perform CRC calculation on multiple memories in
parallel and can be used on any memory system. Channel 1 can also be put into data trace mode, where MCRC
controller compresses each data being read through CPU read data bus.

For more information, see Memory Cyclic Redundancy Check (MCRC) Controller section in the device TRM.
7.4.5.19 MCSPI

The MCSPI module is a multichannel transmit/receive, master/slave synchronous serial bus.

There are total of eight MCSPI modules in the device.

MCSPI3 and MCSPI4 include internal connectivity to MCSPI modules in the MCU domain, as follows:

* MCSPI3 is connected as a master to MCU_MCSPI1 by default at power-up. MCU_MCSPI1 and MCSPI3
may be optionally mapped to external device pads.

* MCSPI4 is directly connected as a slave to MCU_MCSPI2 by default at power-up. MCSPI4 and
MCU_MCSPI2 are not pinned out externally.

For more information, see Multichannel Serial Peripheral Interface (MCSPI) section in the device TRM.
7.4.5.20 MMCSD

There are two MMCSD modules inside the device - MMCSDO and MMCSD1. Each MMCSD module includes
one MMCSD Host Controller.

Each controller has the following data bus width:

Copyright © 2023 Texas Instruments Incorporated HFH 57— RN 2 (ZE RSB Sb#) #8545 259

Product Folder Links: AM6548 AM6528 AM6546 AM6526
English Data Sheet: SPRSP52


https://www.ti.com/ja-jp
https://www.ti.com/product/ja-jp/am6548?qgpn=am6548
https://www.ti.com/product/ja-jp/am6528?qgpn=am6528
https://www.ti.com/product/ja-jp/am6546?qgpn=am6546
https://www.ti.com/product/ja-jp/am6526?qgpn=am6526
https://www.ti.com/ja-jp/lit/pdf/JAJSJ32
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSJ32C&partnum=AM6548
https://www.ti.com/product/ja-jp/am6548?qgpn=am6548
https://www.ti.com/product/ja-jp/am6528?qgpn=am6528
https://www.ti.com/product/ja-jp/am6546?qgpn=am6546
https://www.ti.com/product/ja-jp/am6526?qgpn=am6526
https://www.ti.com/lit/pdf/SPRSP52

13 TEXAS

AM6548, AM6528, AM6546, AM6526 INSTRUMENTS
JAJSJ32C — DECEMBER 2019 — REVISED SEPTEMBER 2023 www.ti.com/ja-jp

« MMCSDO - 8-bit wide data bus
¢ MMCSD1 - 4-bit wide data bus

The MMCSD Host Controller provides an interface to eMMC 5.1 (embedded MultiMedia Card), SD 4.10 (Secure
Digital), and SDIO 4.0 (Secure Digital 10) devices. The MMCSD Host Controller deals with MMCSD/SDIO
protocol at transmission level, data packing, adding cyclic redundancy checks (CRCs), start/end bit insertion,
and checking for syntactical correctness.

For more information, see Multimedia Card/Secure Digital (MMCSD) Interface section in the device TRM.
7.4.5.21 OSPI

The Octal Serial Peripheral Interface (OSPI™) module is a kind of Serial Peripheral Interface (SPI) module
which allows single, dual, quad or octal read and write access to external flash devices.

The OSPI module is used to transfer data, either in a memory mapped direct mode (for example a processor
wishing to execute code directly from external flash memory), or in an indirect mode where the module is set-up
to silently perform some requested operation, signaling its completion via interrupts or status registers. For
indirect operations, data is transferred between system memory and external flash memory via an internal
SRAM which is loaded for writes and unloaded for reads by a device master at low latency system speeds.
Interrupts or status registers are used to identify the specific times at which this SRAM should be accessed using
user programmable configuration registers.

For more information, see Octal Serial Peripheral Interface (OSPI) section in the device TRM.
7.4.5.22 PCIE

The Peripheral Component Interconnect Express (PCle) subsystem is built around a multi-lane dual-mode PCle
controller that provides low pin-count, high reliability, and high-speed data transfers at rates of up to 5.0 Gbps
per lane for serial links on backplanes and printed wiring boards.

The device includes two instantiations of PCle subsystem named PCIEO and PCIE1.

For more information, see Peripheral Component Interconnect Express (PCle) Subsystem section in the device
TRM.

7.4.5.23 SerDes

The goal of the SerDes is to convert device (SoC) parallel data into serialized data that can be output over a
high-speed electrical interface. In the opposite direction, SerDes converts high-speed serial data into parallel
data that can be processed by the device. To this end, the SerDes contains a variety of functional blocks to
handle both the external analog interface as well as the internal digital logic.

For more information, see Serializer/Deserializer (SerDes) section in the device TRM.
7.4.5.24 RTI

This section describes the Real Time Interrupt (RTI) modules with Windowed Watchdog Timer (WWDT)
functionality for the device.

The Real Time Interrupt module provides timer functionality for operating systems and for benchmarking code.
The module incorporates several counters, which define the timebases needed for scheduling in the operating
system.

This module is specifically designed to fulfill the requirements for OSEK (“Offene Systeme und deren
Schnittstellen fir die Elektronik im Kraftfahrzeug”; “Open Systems and the Corresponding Interfaces for
Automotive Electronics”) as well as OSEK/Time compliant operating systems.

The timers also provide the ability to benchmark certain areas of code by reading the counter contents at the
beginning and the end of the desired code range and calculating the difference between the values.

For more information, see Real Time Interrupt (RTI) Module section in the device TRM.
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7.4.5.25 Timers
There are sixteen timer modules in the device.
All timers include specific functions to generate accurate tick interrupts to the operating system.

Each timer can be clocked from several different independent clocks. The selection of clock source is made from
registers in the MCU_CTRL_MMRO/CTRL_MMRO.

In the MCU domain the device provides 2 timer pins to be used as MCU Timer Capture inputs or as MCU Timer
PWM outputs. In order to provide maximum flexibility, these 2 pins may be used with any of MCU_TIMERO
through MCU_TIMERS3 instances. System level muxes are used to control the capture source pin for each
MCU_TIMER][3-0] and the MCU_TIMER[3-0] source for each MCU_TIMER_10[1-0] PWM output

In the MAIN domain the device provides 8 timer pins to be used as Timer Capture inputs or as Timer PWM
outputs. For maximum flexibility, these 8 pins may be used with any of TIMERO through TIMER11 instances.
System level muxes are used to control the capture source pin for each TIMER[11-0] and the TIMER[11-0]
source for each TIMER _IO[7-0] PWM output.

For more information, see Timers section in the device TRM.
7.4.5.26 UART

The UART is a slave peripheral that utilizes the DMA for data transfer or interrupt polling via host CPU. There
are five UART modules in the device. All UART modules support IrDA and CIR modes when 48 MHz function
clock is used. Each UART can be used for configuration and data exchange with a number of external peripheral
devices or interprocessor communication between devices.

The CIR mode uses a variable pulse-width modulation (PWM) technique (based on multiples of a programmable
t period) to encompass the various formats of infrared encoding for remote-control applications. The CIR logic
transmits data packets based on a user-definable frame structure and packet content.

For more information, see Universal Synchronous/Asynchronous Receiver/Transmitter (UART) section in the
device TRM.

7.4.5.27 USB

Similar to earlier versions of USB bus, USB 3.0 is a general-purpose cable bus, supporting data exchange
between a host device and a wide range of simultaneously accessible peripherals.

The device supports two USB subsystems, both instantiated in the MAIN system domain:

* USB3SS0 is SuperSpeed (SS) USB 3.0 Dual-Role-Device (DRD) subsystem with integrated SS (USB3.0)
PHY and HS/FS/LS (USB2.0) PHY

» USB3SS1 is HighSpeed (HS) USB 2.0 Dual-Role-Device (DRD) subsystem with integrated HS/FS/LS
(USB2.0) PHY

For more information, see Universal Serial Bus (USB) Subsystem section in the device TRM.

7.5 Identification
7.5.1 Revision ldentification

For more information about Revision Identification, see 272> 9.1, Device Nomenclature.

7.5.2 Die ldentification

The device part number identification data can be read in the CTRLMMR_WKUP_JTAG_DEVICE_ID register.
For more information about Die Identification, see Device Identification section in the device TRM.

7.5.3 JTAG Identification

The manufacturer identity, the boundary scan part number, and the silicon revision of the device can be read in
the CTRLMMR_WKUP_JTAGID register.

Copyright © 2023 Texas Instruments Incorporated HFH 57— RN (ZE RSB S h#) #2545 261

Product Folder Links: AM6548 AM6528 AM6546 AM6526
English Data Sheet: SPRSP52


https://www.ti.com/ja-jp
https://www.ti.com/product/ja-jp/am6548?qgpn=am6548
https://www.ti.com/product/ja-jp/am6528?qgpn=am6528
https://www.ti.com/product/ja-jp/am6546?qgpn=am6546
https://www.ti.com/product/ja-jp/am6526?qgpn=am6526
https://www.ti.com/ja-jp/lit/pdf/JAJSJ32
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSJ32C&partnum=AM6548
https://www.ti.com/product/ja-jp/am6548?qgpn=am6548
https://www.ti.com/product/ja-jp/am6528?qgpn=am6528
https://www.ti.com/product/ja-jp/am6546?qgpn=am6546
https://www.ti.com/product/ja-jp/am6526?qgpn=am6526
https://www.ti.com/lit/pdf/SPRSP52

13 TEXAS

AM6548, AM6528, AM6546, AM6526 INSTRUMENTS
JAJSJ32C — DECEMBER 2019 — REVISED SEPTEMBER 2023 www.ti.com/ja-jp

For more information about JTAG Identification, see Device Identification section in the device TRM.
7.5.4 ROM Code Identification
The ROM code uses several global memories in the MSRAM that are useful for debugging.

For more information about ROM Code Identification, see Global Memory Addresses Used by ROM Code
section in the device TRM.

7.6 Boot Modes

This device supports primary boot from the UART, 12C, OSPI, HyperBus, parallel NOR Flash, SD or eMMC™,
USB, PCle, and Ethernet interfaces. If the primary boot fails, the device also supports a secondary backup boot
from the UART, 12C, OSPI (legacy SPI mode only), HyperBus, SD, USB, and Ethernet interfaces.

The Boot Mode pins (BOOTMODE[18:00] and MCU_BOOTMODE[09:00]) provide the means to select the
desired boot mode before the device is powered up. It is the user’s responsibility to properly set the
(MCU_)BOOTMODE pins (via pullups or pulldowns) depending on the desired boot scenario.

For more detailed information about the primary/secondary Boot Modes, including the Boot Mode pins, usage,
and selections, see the Boot Mode Pins section in the device TRM.
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8 Applications, Implementation, and Layout
A
Information in the following applications sections is not part of the Tl component specification, and TI
does not warrant its accuracy or completeness. Tl's customers are responsible for determining

suitability of components for their purposes. Customers should validate and test design
implementation to confirm system functionality.

8.1 Device Connection and Layout Fundamentals
8.1.1 Power Supply Decoupling and Bulk Capacitors
8.1.1.1 Power Distribution Network Implementation Guidance

The Sitara™ Processor Power Distribution Networks: Implementation and Analysis provides guidance for
successful implementation of the power distribution network. This includes PCB stackup guidance as well as
guidance for optimizing the selection and placement of the decoupling capacitors. Tl supports only designs that
follow the board design guidelines contained in the application report.

8.1.2 External Oscillator

For more information, see =73z 6.9.4.1, Input Clocks / Oscillators.
8.1.3 JTAG and EMU

Texas Instruments supports a variety of eXtended Development System (XDS) JTAG controllers with various
debug capabilities beyond only JTAG support. A summary of this information is available in the XDS Target
Connection Guide.

For more recommendations on EMU routing, see Emulation and Trace Headers Technical Reference Manual.
8.1.4 Reset

The device incorporates four external reset pins (MCU_PORz, MCU_RESETz, PORz, and RESETz) and four
reset status pins (MCU_PORz_OUT, MCU_RESETSTATz, PORz_OUT, and RESETSTATz). Additional reset
modes are available through internal registers and emulation.

The device integrates an on-chip Power-on-Reset (POR) generator. Additionally, this device supports an external
POR generation through a PORz and MCU_PORz input pin. The MCU_BYPASS_POR pin selects the POR
source. When the MCU_BYPASS_POR pin is set high at power-up, on-chip POR generation will be completely
bypassed and the external POR used. When it is low, the POR is generated internally. However, the four
external reset inputs must all be pulled high to enable this internal POR generation.

8.1.5 Unused Pins
For more information about Unused Pins, see 27 a.- 5.5, Connections for Unused Pins.
8.1.6 Hardware Design Guide for AM65x/DRA80xM Devices

The Hardware Design Guide for AM65x/DRA80xM Devices document describes hardware system design
considerations for the AM65x/DRA80xM family of processors.This design guideis intended to be used as an aid
during the development of application hardware.
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8.2 Peripheral- and Interface-Specific Design Information
8.2.1 DDR Board Design and Layout Guidelines

The goal of the AM65x/DRA80xM DDR Board Design and Layout Guidelines is to make the DDR4 system
implementation straightforward for all designers. Requirements have been distilled down to a set of layout and
routing rules that allow designers to successfully implement a robust design for the topologies that Tl supports.
TI only supports board designs using DDR4 memories that follow the guidelines in this document.

8.2.2 OSPI Board Design and Layout Guidelines
The following section details the routing guidelines that must be observed when routing the OSPI interfaces.

8.2.2.1 No Loopback and Internal Pad Loopback

The MCU_OSPI[x]_CLK output signal must be connected to the CLK pin of the flash device

The signal propagation delay from the MCU_OSPI[x]_CLK signal to the flash device must be < 450pS (~7cm
as stripline or ~8cm as microstrip)

50 Q PCB routing is recommended along with series terminations, as shown in [X] 8-1

Propagation delays and matching:

— AtoB <450ps

— Matching skew: < 60pS

A B
R1

0 Q*

OSPI/QSPI/SPI

MCU_OSPI[x]_CLK device clock input

-0 O
MCU_OSPI[x]_Dly], OSPI/QSPI/SPI
MCU_OSPI[x]_CSn[z] device 10y, CS#

OSPI_Board_01

*0 Q resistor (R1), located as close as possible to the MCU_OSPI[x]_CLK pin, is placeholder for fine tuning, if needed

8-1. OSPI Interface High Level Schematic

8.2.2.2 External Board Loopback

The MCU_OSPI[x]_CLK output signal must be connected to the CLK pin of the flash device

The MCU_OSPI[x]_LBCLKO output signal must be looped back into the MCU_OSPI[x]_DQS input

The signal propagation delay from the MCU_OSPI[x]_CLK pin to the flash device CLK input pin (A to B)
should be approximately equal to half of the signal propagation delay from the MCU_OSPI[x]_LBCLKO pin to
the MCU_OSPI[x]_DQS pin ((C to D)/2). See the note below.

The signal propagation delay from the MCU_OSPI[x]_CLK pin to the flash device CLK input pin (A to B) must
be approximately equal to the signal propagation delay of the control and data signals between the flash
device and the SoC device (E to F, or F to E)

50 Q PCB routing is recommended along with series terminations, as shown in [X] 8-2

Propagation delays and matching:

— AtoB=EtoF=(CtoD)/2
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— Matching skew: < 60pS

&
The OSPI Board Loopback Hold time requirement (described in 272> 6.9.5.18, OSPI) is larger

than the Hold time provided by a typical flash device. Therefore, the length of MCU_OSPI[x]_LBCLKO
pin to the MCU_OSPI[x]_DQS pin (C to D) may need to be shortened to compensate.

A B
R1
0Q*
OSPI/QSPI/SPI
MCU_OSPI[x]_CLK device clock input
C
R1
0Q*

MCU_OSPI[x]_LBCLKO

A

MCU_OSPI[x]_DQS

E F
O O
MCU_OSPI[x]_Dly], OSPI/QSPI/SPI
MCU_OSPI[x]_CSn[z] device IOy, CS#

OSPI_Board_02

*0 Q resistor (R1), located as close as possible to the MCU_OSPI[x]_CLK and MCU_OSPI[x]_LBCLKO pins, is placeholder for fine
tuning, if needed

8-2. OSPI Interface High Level Schematic

8.2.2.3 DQS (Only Available in Octal Flash Devices)

* The MCU_OSPI[x]_CLK output signal must be connected to the CLK pin of the flash device

* The DQS pin of the flash devices must be connected to MCU_OSPI[x]_DQS signal

* The signal propagation delay from the MCU_OSPI[x]_CLK pin to the flash device CLK input pin (A to B)
should be approximately equal to the signal propagation delay from the MCU_OSPI[x]_DQS pin to the DQS
output pin (C to D)

* 50 Q PCB routing is recommended along with series terminations, as shown in [%] 8-3

* Propagation delays and matching:

— AtoB=CtoD
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— Matching skew: < 60pS

A B
R1

0Q*

OSPI/QSPI/SPI

MCU_OSPI[x]_CLK device clock input

C D

MCU_OSPI[x]_DQS OSPI device DQS

OSPI_Board_03

*0 Q resistor (R1), located as close as possible to the MCU_OSPI[x]_CLK pin, is placeholder for fine tuning, if needed

8-3. OSPI Interface High Level Schematic

8.2.3 USB Design Guidelines

The USB 3.1 specification allows the VBUS voltage to be as high as 5.5 V for normal operation, and as high as
20 V when the Power Delivery addendum is supported. Some automotive applications require a max voltage to
be 30 V.

The AM65xx device requires the VBUS signal voltage be scaled down using an external resistor divider (as
shown in the [¥] 8-4), which limits the voltage applied to the actual device pin (USBO_VBUS, USB1_VBUS). The
tolerance of these external resistors should be equal to or less than 1%, and the leakage current of zener diode
at 5 V should be less than 100 nA.

M

Device

USBn_VBUS

VBUS signal

23.2kQ

1% 6.8V

(BZX84C6V8 or equivalent)

VSS VSS

SPRSP08_USB_VBUS_01

8-4. USB VBUS Detect Voltage Divider / Clamp Circuit

The USBO_VBUS and USB1_VBUS pins may be considered to be fail-safe because the external circuit in [X| 8-4
limits the input current to the actual device pin in a case where VBUS is applied while the device is powered off.
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8.2.4 High Speed Differential Signal Routing Guidance

The High-Speed Interface Layout Guidelines provides guidance for successful routing of the high speed
differential signals. This includes PCB stackup and materials guidance as well as routing skew, length and
spacing limits. Tl supports only designs that follow the board design guidelines contained in the application
report.

8.2.5 System Power Supply Monitor Design Guidelines

The VDDA_VSYS_MON pin provides a way to monitor the system power supply and is not fail-safe, unless
implemented with the appropriate resistor voltage divider source. This pin should be sourced with a resistor
voltage divider that receives its power from the system power supply.

The output of the resistor voltage divider is connected to the VDDA _VSYS_MON pin which has a trigger voltage
of 0.5 V + 5%. The resistor voltage divider should be implemented such that it has a reference current in the
range of 1 yA to 50 pA, output voltage that never exceeds the maximum value defined in 722> 6.1, Absolute
Maximums Ratings, and output voltage of 0.54 V when the system supply drops to its lowest desired operating
voltage.

The recommended output voltage of 0.54 V provides 40 mV of margin that includes 5% for tolerance of the
voltage monitor, 1% for tolerance of each resistor, plus 5 mV of potential error introduced by input leakage
current. This value ensures the voltage monitor will never trigger before reaching the expected trigger voltage.

[X| 8-5 presents an example, when the system power supply voltage is nominally 5 V and the desired trigger
threshold is -10% or 4.5 V.

Device

VDDA_VSYS_MON

220 kQ
+1%

Q Vsvs
(System Power Suplpy)

30 kQ

+1%

VSS

B 8-5. System Supply Monitor Voltage Divider Circuit

In this example the voltage divider ratio should be (4.5 V / 0.54 V) = 8.33 V. This ratio produces a 0.54 V
potential on the VDDA_VSYS_MON pin when the system power supply is 4.5 V. In this case, the voltage monitor
will trigger in the range of 3.88 V to 4.5 V. Precision 1% resistors with similar thermal coefficient are
recommended for implementing the resistor voltage divider.

8.2.6 MMC Design Guidelines

The MMC peripheral on this device contains an integrated SDIO LDO for handling automatic voltage transitions
for SD Interfaces. For details about how to connect the device pins associated with the SDIO LDO, refer to
8-10 through [X] 8-12.

8.2.7 Integrated Power Management Features

The device offers integrated power management features that simplify design and cost/BOM of the system level
power solution. Simplicity of the system design enables modular and scalable solutions suitable for platform
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design and re-use. The AM65x Power Management Features User Guide introduces the integrated power
management features and advantages for system level power solution.

8.2.8 External Capacitors

8-6 shows an example of the external decoupling capacitor connections.
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‘SPRSPU8_DECOUPLING_CAPS. 01

Eq 8-6. External Decoupling Capacitor Connections
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8.2.8.1 LVCMOS External Capacitor Connections

Each VDDSHV[8:0], and VDDSHV[2:0] WKUP can be configured as 1.8 V or 3.3 V. 8-7 through 8-10
illustrate different system configurations for the dual-voltage I/O supplies.

VDDSHV[8:0], and VDDSHV[2:0]_WKUP are the dual-voltage LVCMOS I/O supplies, while VDDS[8:0] are the
dual-voltage LVCMOS /O bias supplies. If any of the VDDSHV[8:0] or VDDSHV[2:0]_WKUP are configured for
3.3 V operation, the corresponding VDDS[8:0] or VDDS[2:0]_WKUP should be sourced from the internal 1/O Bias
LDO. When any of the VDDSHV[8:0] or VDDSHV[2:0] WKUP are configured for 1.8 V operation, both
VDDS[8:0] and VDDSHV[8:0] or VDDS[2:0] WKUP and VDDSHV[2:0] WKUP should be supplied from the

same source.

Two 1/0O Bias LDOs are integrated on this device to share load current. The recommended load sharing is as

follows:

+ |OLDOO : VDDSO0, VDDS1, VDDS2, VDDSS5, VDDS7, VDDS8

+ |OLDO1 : VDDSS3, VDDS4, VDDS6

8-7 shows all VDDSHV[8:0], and VDDSHV[2:0]_WKUP supplies configured for 3.3V operation.

Wakeup

L
T

VDDA _3P3_I0LDO_WKUP - 1/0 Bias LDO Domain
VDDSHVO_WKUP | CAP_VDDA_1P8_IOLDO_WKUP

VDDSHV1_WKUP |

| VDDA_POR_WKUP |

VDDSHV2_WKUP |

aly

| VDDS1_WKUP |
| VDDS2_WKUP |
| VDDSO_WKUP |

Domain

VDDA 3P3_10LDO1 | /0 Bias LDO |—| CAP VDDA _1P8 10LDO1

aln
“lh

VDDA_3P3_|OLDO0 |—— /O Bias LDO |— CAP_VDDA_1P8_IOLDOO

aln

L

aly

=

VDDSHV0 | VDDS0
VDDSHV1 | VDDS1
VDDSHV2 | VDDS2
VDDSHV5 | VDDS5
VDDSHV8 | VDDS8
VDDSHV3 | VDDS3
VDDSHV4 | VDDS4
VDDSHV6 | | VvDDSHv7 | |
| vbpse || vobps7 | T

SPRSP08_DECOUPLING_CAPS_01

8-7. All VDDSHV[8:0], and VDDSHV[2:0]_WKUP Supplies Configured for 3.3 V Operation

8-8 shows all VDDSHV[8:0] and VDDSHV[2:0]_WKUP supplies configured for 1.8 V operation.
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Device

Wakeup
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T
L
T
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T
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VDDSHV4
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=

VDDS8®

aly

SPRSP08_DECOUPLING_CAPS_03

8-8. All VDDSHV[8:0] and VDDSHV[2:0]_WKUP Supplies Configured for 1.8V Operation
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8-9 shows a split configuration where VDDSHVIO, 1, 2, 5, 8] and VDDSHV0_WKUP are configured for 3.3 V
operation, while VDDSHV[3, 4, 6, 7] and VDDSHV[2:1]_WKUP are configured for 1.8 V operation. Note the
colors indicate rails that are tied to the same source.

Device

[VDDA 3P3_IOLDO_WKUP 1/0 Bias LDO
I——| VDDSHVO_WKUP | CAP_VDDA_1P8_IOLDO_WKUP]

{ VDDSHV1_WKUP |

L
T

aln

VDDA_POR_WKUP |
- ] [ VDDS1_WKUP® | VODA_POR :
£ C ['VDDSHV2_WKUP | [ VDDSO_WKUP_ |
T ] | VDDS2_WKUP® |
__________________ Main
Domain

J_7—| VDDA_3P3_IOLDO1 | /0 Bias LDO | -{CAP_VDDA 1 P8_IOLDO1|——_|_

| VDDA_3P3_IOLDO0 |— /O Bias LDO [—CAP_VDDA_1P8_IOLDOO|

aln

VDDSHVO

VDDSHV1

VDDSHV2

VDDSHV5

VDDSHV8

VDDSO0
VDDSH1

VDDS2
VDDS5

] VDDSHV3
] VDDSHV4

] VDDSHV6
ﬁ VDDSHV7

VDDS3®
VDDS4®

VDDS6®
VDDS7®

SPRSP08_DECOUPLING_CAPS_04

Eq 8-9. VDDSHVI[8:0] and VDDSHV[2:0]_WKUP Supplies Configured for Combination of 1.8 V or 3.3V
Operation

8-10 through 8-12 illustrates the system configuration when VDDSHV6 or VDDSHV7 is used as the
MMCSD supply.
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MMCSD

| VDDA_1P8_SDIO |

— CAP_VDDA_1P8_SDIO |
— CAP_VDDSHV_SDIO |

r—| VDDA_3P3_SDIO ——— SDIO LDO

\EH

| VDDSHVn® |+4— Vss
| vDDSn" |- 18V

SPRSP08_DECOUPLING_CAPS_06

8-10. VDDSHV6 or VDDSHV7 Used as the MMCSD Supply for Fixed 1.8V 10

Device
MMCSD
| VDDA_1P8_SDIO |
3.3V |
? (VDDA 3P3 SDIO}——|  SDIOLDO — CAP_VDDA_1P8_SDIO | |
I_L — CAP_VDDSHV_SDIO I
{  VDDSHVn® |
| vDDSn® |

SPRSP08_DECOUPLING_CAPS_07

B 8-11. VDDSHV6 or VDDSHV7 Used as the MMCSD Supply for Fixed 3.3V 10

Device

| VDDA_1P8_SDIO |

3.3V
— CAP_VDDA_1P8_SDIO |
j_——| VDDA _3P3_SDIO ——— SDIO LDO = — '

— CAP_VDDSHV_SDIO |

1

T
1
T

| VDDSHvn® |
| vDDSn" |

SPRSP08_DECOUPLING_CAPS_05

Eq 8-12. VDDSHV6 or VDDSHV7 Used as the MMCSD Supply for Dynamic 3.3V/1.8V 10
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8.2.9 Thermal Solution Guidance

The Thermal Design Guide for DSP and Arm Application Processors Application Note provides guidance for
successful implementation of a thermal solution for system designs containing this device. This document
provides background information on common terms and methods related to thermal solutions. Tl only supports
designs that follow system design guidelines contained in the application report.
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9 Device and Documentation Support

Tl offers an extensive line of development tools. Tools and software to evaluate the performance of the device,
generate code, and develop solutions are listed below.

9.1 Device Nomenclature

To designate the stages in the product development cycle, Tl assigns prefixes to the part numbers of all
microprocessors (MPUs) and support tools. Each device has one of three prefixes: X, P, or null (no prefix) (for
example, AM654x). Texas Instruments recommends two of three possible prefix designators for its support tools:
TMDX and TMDS. These prefixes represent evolutionary stages of product development from engineering
prototypes (TMDX) through fully qualified production devices and tools (TMDS).

Device development evolutionary flow:

X  Experimental device that is not necessarily representative of the final device's electrical specifications and
may not use production assembly flow.

P  Prototype device that is not necessarily the final silicon die and may not necessarily meet final electrical
specifications.

null Production version of the silicon die that is fully qualified.
Support tool development evolutionary flow:

TMDX Development-support product that has not yet completed Texas Instruments internal qualification testing.
TMDS Fully-qualified development-support product.

X and P devices and TMDX development-support tools are shipped against the following disclaimer:
"Developmental product is intended for internal evaluation purposes."

Production devices and TMDS development-support tools have been characterized fully, and the quality and
reliability of the device have been demonstrated fully. TI's standard warranty applies.

Predictions show that prototype devices (X or P) have a greater failure rate than the standard production
devices. Texas Instruments recommends that these devices not be used in any production system because their
expected end-use failure rate still is undefined. Only qualified production devices are to be used.

For orderable part numbers of AM65xx devices in the ACD package type, see the Package Option Addendum of
this document, the Tl website (ti.com), or contact your Tl sales representative.
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9.1.1 Standard Package Symbolization

SITARA™

aBBBBBBrPPPzYyTtFSs

PIN ONE INDICATOR XXXXXXX
YYY 277 G1

20

SPRSP08_PACK_01

B 9-1. Printed Device Reference

9.1.2 Device Naming Convention

£ 9-1. Nomenclature Description

FIELD PARAMETER | FIELD DESCRIPTION | VALUE DESCRIPTION
a Device evolution stage X Prototype
P Preproduction (production test flow, no reliability data)
BLANK |Production
BBBBBB Basebproduction part AMG6548 | Quad Core High Tier (See # 4-1, Device Comparison)
number

AM6528 | Dual Core High Tier (See # 4-1, Device Comparison)
AMG6546 | Quad Core Low Tier (See # 4-1, Device Comparison)
AMB6526 | Dual Core Low Tier (See # 4-1, Device Comparison)

r Device revision BLANK [SR 1.0
A SR 2.0
B SR 2.1
PPP Package Designator ACD ACD FCBGA-N784 (23mm x 23mm) Package
z Device Speed X High speed grade (see # 6-1, Speed Grade Maximum Frequency)
OTHER | Alternate speed grade
Yy Device type E All industrial protocols enabled (basic protocols plus EtherCAT slave and

POWERLINK slave)
BLANK |Basic Industrial protocols enabled

Tt Temperature (1) A Extended (see £~ = 6.4, Recommended Operating Conditions)

BLANK |Commercial (see =2 =2 6.4, Recommended Operating Conditions)

F Functional Safety BLANK |No safety features

F Safety features enabled including lock-step MCU
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£ 9-1. Nomenclature Description (%iX)
FIELD PARAMETER | FIELD DESCRIPTION | VALUE DESCRIPTION

Ss Security Identifier S1 High-Security device, Secure Boot Supported

SB Dummy key High-Security device, Secure Boot Supported

BLANK |General purpose device

XXXXXXX Lot Trace Code (LTC)
YYY Production Code; For Tl use only
277 Production Code; For Tl use only
(0] Pin one designator
G1 ECAT—Green package designator

(1)  Applies to device max junction temperature.

b2
X6580ACD is a prototype part that is functionally equivalent to XAM6548ACDXEAF.

e

BLANK in the symbol or part number is collapsed so there are no gaps between characters.

9.2 Tools and Software
The following products support development for AM65xx platforms:
Design kits and evaluation modules

AMG65x evaluation module The AM65x Evaluation Module provides a platform to quickly start evaluation of Sitara
™ Arm® Cortex®-A53 AM65x Processors (AM6548, AM6546, AM6528, AM6526) and accelerate development
for HMI, networking, patient monitoring, and other industrial applications. It is a development platform based on
the quad core Cortex-A53, dual Cortex-R5F processor that is integrated with ample connectivity such as PCle,
USB 3.0/2.0, Gigabit Ethernet, and more.

Development tools

Clock Tree Tool for Sitara, Automotive, Vision Analytics, & Digital Signal Processors The Clock Tree Tool (CTT)
for Sitara™ Arm®, Automotive, and Digital Signal Processors is an interactive clock tree configuration software
that provides information about the clocks and modules in these Tl devices. It allows the user to:

» Visualize the device clock tree

» Interact with clock tree elements and view the effect on PRCM registers

» Interact with the PRCM registers and view the effect on the device clock tree

» View a trace of all the device registers affected by the user interaction with clock tree

Code Composer Studio™ (CCS) Integrated Development Environment (IDE) for Sitara Arm Processors Code
Composer Studio is an integrated development environment (IDE) that supports Tl's Microcontroller and
Embedded Processors portfolio. Code Composer Studio comprises a suite of tools used to develop and debug
embedded applications. It includes an optimizing C/C++ compiler, source code editor, project build environment,
debugger, profiler, and many other features. The intuitive IDE provides a single user interface taking you through
each step of the application development flow. Familiar tools and interfaces allow users to get started faster than
ever before. Code Composer Studio combines the advantages of the Eclipse software framework with advanced
embedded debug capabilities from TI resulting in a compelling feature-rich development environment for
embedded developers.

Pin mux tool The Pin MUX Utility is a software tool which provides a Graphical User Interface for configuring pin
multiplexing settings, resolving conflicts and specifying I/O cell characteristics for TI MPUs. Results are output as
C header/code files that can be imported into software development kits (SDKs) or used to configure customer's
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custom software. Version 4 of the Pin Mux utility adds the capability of automatically selecting a mux
configuration that satisfies the entered requirements.

Models

AM654x/DRA80xM BSDL Model BSDL Model
AM654x/DRA80xM IBIS File IBIS Model
AM654x/DRA80xM Thermal Models Thermal Model

For a complete listing of development-support tools for the processor platform, visit the Texas Instruments
website at ti.com. For information on pricing and availability, contact the nearest Tl field sales office or authorized
distributor.

9.3 Documentation Support

RE 2 A RO FEH IOV TOBEEZ T EDIZIE, www.tij.co.jp DT /ARG T 4V F % BN TLTE S, [HHT O
a2 TED) 20V 7 U COREET HE BRI T R CORBIERICBE T2 AV AN B2 TS 28N TEE
o BEROFEMIZOWTIE, B IESHIERF 2 AV MIE EN T LSGETRIEZ ZEIZE0,

The following documents describe the AM65xx devices.
Technical Reference Manual

AM65x/DRA80xM ProcessorsTechnical Reference Manual Details the integration, the environment, the
functional description, and the programming models for each peripheral and subsystem in the AM65xx family of
devices.

Errata

AM65x/DRA80xM Processors Silicon Revision 2.1/2.0/1.0 Silicon Errata Describes the known exceptions to the
functional specifications for the device.
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9.5 Trademarks

I2C™ is a trademark of NXP Semiconductors.

HyperBus™ is a trademark of Mobiveil Inc.

~NVF AT 4T < H—K™ MMC™, and eMMC™ are trademarks of MultiMediaCard Association.
Sitara™ and Code Composer Studio™ are trademarks of TI.

Neon™ is a trademark of Arm Limited (or its subsidiaries) in the US and/or elsewhere.

I2C BUS™ is a trademark of NXP Semiconductor.

TI E2E™ is a trademark of Texas Instruments.

Arm®, Cortex®, TrustZone®, and CoreSight® are registered trademarks of Arm Limited (or its subsidiaries) in the
US and/or elsewhere.

MIPI® is a registered trademark of MIPI Alliance, Inc.

PowerVR® is a registered trademark of Imagination Technologies Limited.

PCI-Express® and PCle® are registered trademarks of PCI-SIG.

t¥ 27 -7 U4/L® and SD® are registered trademarks of SD Card Association.

EtherCAT® is a registered trademark of Beckhoff Automation GmbH.
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11 Mechanical, Packaging, and Orderable Information

11.1 Packaging Information

The following pages include mechanical, packaging, and orderable information. This information is the most
current data available for the designated devices. This data is subject to change without notice and revision of
this document. For browser-based versions of this data sheet, refer to the left-hand navigation.
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PACKAGING INFORMATION

Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
@ @ ® Ball material Peak reflow ©)
@ ©)
AM6526BACDXA Active Production FCCSP (ACD) | 784 60 | JEDEC Yes Call TI Level-3-250C-168 HR -40 to 105 AM6526BACDXA
TRAY (5+1) 900
900 ACD
AM6526BACDXA.B Active Production FCCSP (ACD) | 784 60 | JEDEC Yes Call Tl Level-3-250C-168 HR -40 to 105 AM6526BACDXA
TRAY (5+1) 900
900 ACD
AM6526BACDXEAF Active Production FCCSP (ACD) | 784 60 | JEDEC Yes Call TI Level-3-250C-168 HR -40 to 105 AM6526BACDXEAF
TRAY (5+1) 900
900 ACD
AM6526BACDXEAF.B Active Production FCCSP (ACD) | 784 60 | JEDEC Yes Call TI Level-3-250C-168 HR -40 to 105 AM6526BACDXEAF
TRAY (5+1) 900
900 ACD
AM6528BACDXEA Active Production FCCSP (ACD) | 784 60 | JEDEC Yes Call Tl Level-3-250C-168 HR -40 to 105 AM6528BACDXEA
TRAY (5+1) 900
900 ACD
AM6528BACDXEA.B Active Production FCCSP (ACD) | 784 60 | JEDEC Yes Call TI Level-3-250C-168 HR -40 to 105 AM6528BACDXEA
TRAY (5+1) 900
900 ACD
AM6546BACDXA Active Production FCCSP (ACD) | 784 60 | JEDEC Yes Call Tl Level-3-250C-168 HR -40 to 105 AM6546BACDXA
TRAY (5+1) 900
900 ACD
AM6546BACDXA.B Active Production FCCSP (ACD) | 784 60 | JEDEC Yes Call TI Level-3-250C-168 HR -40 to 105 AM6546BACDXA
TRAY (5+1) 900
900 ACD
AM6548BACDXEAF Active Production FCCSP (ACD) | 784 60 | JEDEC Yes Call TI Level-3-250C-168 HR -40 to 105 AM6548BACDXEAF
TRAY (5+1) 900
900 ACD
AM6548BACDXEAF.B Active Production FCCSP (ACD) | 784 60 | JEDEC Yes Call TI Level-3-250C-168 HR -40 to 105 AM6548BACDXEAF
TRAY (5+1) 900
900 ACD

@ status: For more details on status, see our product life cycle.
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https://www.ti.com/product/AM6526/part-details/AM6526BACDXA
https://www.ti.com/product/AM6526/part-details/AM6526BACDXEAF
https://www.ti.com/product/AM6528/part-details/AM6528BACDXEA
https://www.ti.com/product/AM6546/part-details/AM6546BACDXA
https://www.ti.com/product/AM6548/part-details/AM6548BACDXEAF
https://www.ti.com/support-quality/quality-policies-procedures/product-life-cycle.html

i3 TEXAS PACKAGE OPTION ADDENDUM
INSTRUMENTS

www.ti.com 9-Nov-2025

@ Material type: When designated, preproduction parts are prototypes/experimental devices, and are not yet approved or released for full production. Testing and final process, including without limitation quality assurance,
reliability performance testing, and/or process qualification, may not yet be complete, and this item is subject to further changes or possible discontinuation. If available for ordering, purchases will be subject to an additional
waiver at checkout, and are intended for early internal evaluation purposes only. These items are sold without warranties of any kind.

® RoHS values: Yes, No, RoHS Exempt. See the TI RoHS Statement for additional information and value definition.

) | ead finish/Ball material: Parts may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two lines if the finish value exceeds the maximum
column width.

® msL rating/Peak reflow: The moisture sensitivity level ratings and peak solder (reflow) temperatures. In the event that a part has multiple moisture sensitivity ratings, only the lowest level per JEDEC standards is shown.
Refer to the shipping label for the actual reflow temperature that will be used to mount the part to the printed circuit board.

© part marking: There may be an additional marking, which relates to the logo, the lot trace code information, or the environmental category of the part.

Multiple part markings will be inside parentheses. Only one part marking contained in parentheses and separated by a "~" will appear on a part. If a line is indented then it is a continuation of the previous line and the two
combined represent the entire part marking for that device.

Important Information and Disclaimer:The information provided on this page represents TI's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information provided by third parties, and
makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. Tl has taken and continues to take reasonable steps to provide representative
and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals. Tl and Tl suppliers consider certain information to be proprietary, and thus CAS numbers
and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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TRAY
L - Outer tray length without tabs & KO -
< > Outer
tray
++++++++++++++ 4+ heignt
1+ +++++++++++++ 4+ '
= W-
++++++++++++++ 4 ||owe
+++++++++++++++RH™
= width
> | |
T +++++ w5+ +++++++ .
! i [
: [ |
P1 - Tray unit pocket pitch
CW - Measurement for tray edge (Y direction) to corner pocket center
— CL - Measurement for tray edge (X direction) to corner pocket center
Chamfer on Tray corner indicates Pin 1 orientation of packed units.
*All dimensions are nominal
Device Package | Package | Pins | SPQ |Unit array Max L (mm)] W KO P1 CL Ccw
Name Type matrix [temperature (mm) | (um) [ (mm) | (mm) [ (mm)
(4]
AM6526BACDXA ACD FCCSP 784 60 5x12 150 322.6 | 135.9 | 7620 | 25.5 | 17.25| 16.95
AM6526BACDXA.B ACD FCCSP 784 60 5x12 150 322.6 | 135.9 | 7620 | 25.5 | 17.25| 16.95
AM6526BACDXEAF ACD FCCSP 784 60 5x 12 150 322.6 | 135.9 | 7620 | 25.5 | 17.25 ] 16.95
AM6526BACDXEAF.B ACD FCCSP 784 60 5x12 150 322.6 | 135.9 | 7620 | 25.5 | 17.25| 16.95
AM6528BACDXEA ACD FCCSP 784 60 5x12 150 322.6 | 135.9 | 7620 | 25.5 | 17.25| 16.95
AM6528BACDXEA.B ACD FCCSP 784 60 5x12 150 322.6 | 135.9 | 7620 | 25.5 | 17.25| 16.95
AM6546BACDXA ACD FCCSP 784 60 5x 12 150 322.6 | 135.9 | 7620 | 25.5 | 17.25 ] 16.95
AM6546BACDXA.B ACD FCCSP 784 60 5x12 150 322.6 | 135.9 | 7620 | 25.5 | 17.25| 16.95
AM6548BACDXEAF ACD FCCSP 784 60 5x12 150 322.6 | 135.9 | 7620 | 25.5 | 17.25| 16.95
AM6548BACDXEAF.B ACD FCCSP 784 60 5x12 150 322.6 | 135.9 | 7620 | 25.5 | 17.25| 16.95
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PACKAGE OUTLINE
FCBGA - 1.63 mm max height

ACDO0784A
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NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing
per ASME Y14.5M.
2. This drawing is subject to change without notice.
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EXAMPLE BOARD LAYOUT
ACDO784A FCBGA - 1.63 mm max height
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NOTES: (continued)

3. Final dimensions may vary due to manufacturing tolerance considerations and also routing constraints.
See Texas Instruments Literature No. SPRU811 (www.ti.com/lit/spru811).
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ACDO0784A

EXAMPLE STENCIL DESIGN
FCBGA - 1.63 mm max height
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NOTES: (continued)

4. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release.
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