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o L1 THRIZ.GPU EFEDHIPoWerVR SGX544-MPL 3D IZ BN «euenenieneteneeeeeeeeeeeeeeneeneeneenaenneens 2
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+ Added % 4-77, Reserved Balls to Reserved Balls Specific Connection Requirements and Updated % 4-76,

Unused Balls Specific CONNEeCction REQUITEMENES ....uuuiiutiiteiitirieeiassssiessasssaessansssarsrasssiessanrsansssnns

e Added electrical characteristics for monitor pins in Section 5.1, Absolute Maximum Ratings and Section 5.4,

Recommended Operating CONAIIONS .. v . uueiue it tr s sa s s raassar e aanssanrsanns
» Updated Transient Overshoot and Undershoot specification at IO pin parameter........oevvieeiiiiiiiiiiinineninn.,

* Updated JEDEC specification for CDM method in Section 5.2, ESD Ratings

* Removed Power Consumption SUMMATY SECHON . ..uuiuueetiraeeiraanssasisnesisaansssassssssaasnssssannssssasnnsesnns

e Updated Impact to Your Hardware Warranty section
e Updated the default state of WKUP_LFOSCO0 and HFOSC1 in Section 5.9.2, Power Supply Sequencing and

Section 5.9.4.1, INPUt ClOCKS / OSCIllAtOrS « v v uuusssuseiiteiseisieeriasisss s e sa s sa s s sa s s saaeaanarans

* Removed table PLL Power Supply Requirements and the information is moved in Section 5.4, Recommended
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e Updated MDIO Timing Diagram and MDIO7 parameter values
e Updated delay time in % 5-42, Timing Requirements for eHRPWM

* Added % 5-76, MMC DLL Delay Mapping for all TIMiNg MOGES ....uceirieiuiniiiinineisiniieienenersrsssneneneeennnes

« Updated timing specification values in 5.9.5.19, OLDI

» Updated all sections in 6, Detailed Description and aligned with the device TRM. .....ccoviiiiiiiiiiiiiiiininan

e Added PowerVR SGX544-MP1 3D to Identify the GPU in 6, Detailed Description
« Added 6.5, Identification and 6.6, Boot Modes

e Added VDDA_VSYS_MON voltage divider details in 7.5, System Power Supply Design Guidelines ...............

e Updated Figures in 7.8.1, LVCMOS External Capacitor Connections
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3 Device Comparison

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

% 3-1. Device Comparison

FEATURES REFERENCE AM6548 AM6528 AM6546 AM6526 AM6527
NAME
Features
CTRLMMR_WKUP_JTAG_DEVICE_ID AM6548: AM6528: AM6546: AM6526: AM6527-E:
[%1:11] DEVICE_ID register bitfield value 0x140FA 0x140BA 0x14178 0x14138 0x14239
AM6548-E: AM6528-E: AM6546-E: AM6526-E:
0x140FB 0x140BB 0x14179 0x14139
AM6548-F: AM6528-F: AM6546-F: AM6526-F: | AM6527-E,F:
0x140FE 0x140BE 0x1417C 0x1413C 0x1423D
AM6548-E,F: | AM6528-E,F: | AM6546-E,F: | AM6526-E,F:
0x140FF 0x140BF 0x1417D 0x1413D
PROCESSORS AND ACCELERATORS
Speed Grades See #* 5-1
Arm Cortex-A53 Microprocessor Arm A53 Quad Core Dual Core Quad Core Dual Core Dual Core
Subsystem (Cluster 0, (Cluster 0) (Cluster 0, (Cluster 0) (Cluster 0
Cluster 1) Cluster 1) Core 0,
Cluster 1
Core 0)
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)
DDR3L/DDR4/LPDDR4 DDR Subsystem | DDRSS Up to 32GB (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 /0 GPIO Up to 242
Inter-Integrated Circuit Interface 12C 6
Analog-to-Digital Converter ADC 2
Camera Ada_ptation Layer (CAL) with _ CsI2 1 CLK + 4 Data
I(?}:;\)Tte};%r??\r/lﬁll)lnterface (CSI2) and Video 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 MMCESBO B-bfts
MMCSD1 4-bits

8 Device Comparison
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7 3-1. Device Comparison (continued)

FEATURES REFERENCE AM6548 AM6528 AM6546 AM6526 AM6527
NAME
Features
OSPIO 8-bits )
Flash Subsystem (FSS) OSPI1 4-bits
HyperBus Yes @
Security Accelerator SA Yes
Error Signalling Module ESM Yes
2x PCI Express 3.1 Port with Integrated PCIEO Up to Two Lanes @
PHY PCIE1 Single Lane @
3x Programmable Real-Time Unit PRU_ICSSGO Yes (2x RGMII, 2x MII)
Subsystem and Industrial Communication PRU_ICSSG1 Yes (2x RGMII, 2x Mil)
Subsystem
PRU_ICSSG2 Yes (2x RGMII, 2x MII, 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
Enhanced Quadrature Encoder Pulse EQEP
Module
Universal Asynchronous Receiver and UART 5
Transmitter
Universal Serial Bus (USB3.1)
SuperSpeed Dual-Role-Device (DRD) USBO Yes®
Ports with SS PHY
Universal Serial Bus (USB2.0) HighSpeed
Dual-Role-Device (DRD) Ports with HS/FS | USB1 Yes
PHY

(1) Features noted as “not supported”, must not be used. Their functionality is not supported by TI 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, PCIEO, and PCIE1 share total of two SerDes lanes.
(3) Two simultaneous flash interfaces configured as OSPIO 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 bitfield, see the device TRM.

3.1 Related Products

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

Sitara™ processors — Applications 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.

Sitara™ processors — Reference designs Tl provides many reference designs containing ‘building
block’ solutions to enable customers to rapidly development of their unique products and
solutions.

Companion Products for AM654x, AM652x Review products that are frequently purchased or used in
conjunction with this product.
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4 Terminal Configuration and Functions

4.1 Pin Diagram

1¥: 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.

[X| 4-1 shows the ball locations for the 784 plastic ball grid array (FCBGA) package that are used in
conjunction with ¢ 4-1 through to locate signal names and ball grid numbers.

AH 0000000000000 000000000000000
AG| 0O0O00000000000000000000000000
AF 0000000000000 0000O00O00OO0O0O0000O0
AE| O0O00000000000000000000O0O000O0
AD 0000000000000 0000O00O00OO0O000000
AC| 0000000000000 00000000O000000O
AB 0000000000000 0000O00O0OO0O00000O0
AA| O0O000000000000000000O00OO0O000O0
Y 0000000000000 00O00O00O0OO0O00000O0
W| 0000000000000 00000000000000O0
\Y 0000000000000 0000O00O0OO0O00000O0
Ul 0000000000000 00000000000000O0

T 0000000000000 0000O00O0OO0O00000O0
R 0000000000000 000000000000000

P 0000000000000 00O00O00O0OO0O00000O0
N[ O0O00O000000000000000000000000

M 0000000000000 0000O00O0OO0O00000O0
L] O0O000000000000000O00O0OO000000O

K 0000000000000 0000O00O00OO0O00000O0
J] 0000000000000 00000000OO000000O0

H 0000000000000 0000O00O0OO0O00000O0
G| 0000000000000 000000O00OO0O00000O0

F 0000000000000 0000O00O0OO0O00000O0
E] 000000000000 0000000000000000

D 0000000000000 0000O00O0OO0O00000O0
C[| 0000000000000 000000000000000

B 0000000000000 0000O00O00OO0O00000O0
Al 0000000000000 000000000O00O000O
1.3 5 9 11 13 15 17 19 21 23 25 27

7
2 4 6 8 10 12 14 16 18 20 22 24 26 28
4-1. ACD FCBGA-N784 Package (Bottom View)

4.2 Pin Attributes

3 4-1 describes the terminal characteristics and the signals multiplexed on each ball.
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& 4-1. Pin Attributes

BALL
BALL RESET 10 PULL RXACTIVE/ :
BALL ’f‘lL]’MBER BALL NAME [2] SIGNAL NAME [3] MUX[Z"]ODE TYPE[5] | RESET REL. |VOLTAGE POWERI[9] = HYS[10] T%l;':EF[El'i] UP/DOWN | DSIS [13] | TXDISABL éﬁaﬁ]a'[%]
STATE [6] [MUXMODE VALUE [8] TYPE [12] E [14]
[7]

P17 CAP_VDDAR_COREQ CAP_VDDAR_CORED cAP

vi7 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_MPUO_0 CAP_VDDAR_MPUO_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_WKU CAP_VDDA_1P8_IOLDO_WKUP CAP

P

J17 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_IOLDO1 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_CSlI DPHY PU/PD No
0

H27 CSI0_RXN1 CSI0_RXN1 PD 1.8V VDDA_1P8_CSlI DPHY PU/PD No
0

F26 CSI0_RXN2 CSI0_RXN2 PD 1.8V VDDA_1P8_CSI DPHY PU/PD No
0

H25 CSI0_RXN3 CSI0_RXN3 PD 1.8V VDDA_1P8_CSI DPHY PU/PD No
0

G24 CSI0_RXN4 CSI0_RXN4 PD 1.8V VDDA_1P8_CSlI DPHY PU/PD No
0

F28 CSI0_RXPO CSI0_RXPO PD 1.8V VDDA_1P8_CSlI DPHY PU/PD No
0

G27 CSI0_RXP1 CSI0_RXP1 PD 1.8V VDDA_1P8_CSlI DPHY PU/PD No
0

G26 CSI0_RXP2 CSI0_RXP2 PD 1.8V VDDA_1P8_CSlI DPHY PU/PD No
0

G25 CSI0_RXP3 CSI0_RXP3 PD 1.8V VDDA_1P8_CSI DPHY PU/PD No
0

F24 CSI0_RXP4 CSI0_RXP4 PD 1.8V VDDA_1P8_CSI DPHY PU/PD No
0

A10 DDR_ACO DDR_ACO 10 OFF 11V/12 |VDDS_DDR DDR PU/PD No

V/1.35 V
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# 4-1. Pin Attributes (continued)

BALL
BALL RESET 10 PULL RXACTIVE/ :
EALL ’f‘lL]JMBER BALL NAME [2] SIGNAL NAME [3] MUX['\L{']ODE TYPE[5] = RESET REL. | VOLTAGE | POWERI[9] @ HYS[10] T%‘;EFE?] UP/DOWN | DSIS [13] | TXDISABL Clﬁali::]al[i)é]
STATE [6] MUXMODE VALUE [8] TYPE [12] E [14]

D9 DDR_AC1 DDR_AC1 10 OFF 11VA.2 VDDS_DDR DDR PUIPD No
V/1.35V

co DDR_AC2 DDR_AC2 10 OFF 11V/A1.2 |VDDS_DDR DDR PUIPD No
V/1.35 V

E9 DDR_AC3 DDR_AC3 10 OFF 11V/A1.2 |VDDS_DDR DDR PU/PD No
V/1.35V

A9 DDR_AC4 DDR_AC4 10 OFF 11V/A.2 |VDDS_DDR DDR PU/PD No
V/1.35V

E8 DDR_AC5 DDR_AC5 10 OFF 11V/A.2 |VDDS_DDR DDR PU/PD No
V/1.35V

F8 DDR_AC6 DDR_AC6 10 OFF 11V/A.2 |VDDS_DDR DDR PU/PD No
V/1.35V

c7 DDR_AC7 DDR_AC7 10 OFF 11VA.2 |VDDS_DDR DDR PUIPD No
V/1.35V

cs DDR_AC8 DDR_AC8 10 OFF 11V/A.2 |VDDS_DDR DDR PUIPD No
V/1.35 V

D7 DDR_AC9 DDR_AC9 10 OFF 11V/A.2 |VDDS_DDR DDR PU/PD No
V/1.35V

E7 DDR_AC10 DDR_AC10 10 OFF 11V/A.2 |VDDS_DDR DDR PU/PD No
V/1.35V

A6 DDR_AC11 DDR_AC11 10 OFF 11V/A.2 |VDDS_DDR DDR PU/PD No
V/1.35V

F7 DDR_AC12 DDR_AC12 10 OFF 11V/A.2 |VDDS_DDR DDR PU/PD No
V/1.35V

D6 DDR_AC13 DDR_AC13 10 OFF 11V/A.2 |VDDS_DDR DDR PUIPD No
V/1.35V

c6 DDR_AC14 DDR_AC14 10 OFF 11V/A.2 VDDS_DDR DDR PUIPD No
V/1.35 V

F6 DDR_AC15 DDR_AC15 10 OFF 11V/A1.2 |VDDS_DDR DDR PU/PD No
V/1.35V

E6 DDR_AC16 DDR_AC16 10 OFF 11V/A.2 |VDDS_DDR DDR PU/PD No
V/1.35V

E5 DDR_AC17 DDR_AC17 10 OFF 11V/A.2 |VDDS_DDR DDR PU/PD No
V/1.35V

D8 DDR_AC18 DDR_AC18 10 OFF 11V/A.2 |VDDS_DDR DDR PU/PD No
V/1.35V

D10 DDR_AC19 DDR_AC19 10 OFF 11V/A.2 |VDDS_DDR DDR PUIPD No
V/1.35V

E10 DDR_AC20 DDR_AC20 10 OFF 11V/A.2 |VDDS_DDR DDR PUIPD No
V/1.35 V

c10 DDR_AC21 DDR_AC21 10 OFF 11V/A1.2 |VDDS_DDR DDR PU/PD No
V/1.35V

F11 DDR_AC22 DDR_AC22 10 OFF 11V/A.2 |VDDS_DDR DDR PU/PD No
V/1.35V

B10 DDR_AC23 DDR_AC23 10 OFF 11V/A.2 |VDDS_DDR DDR PU/PD No
V/1.35V

12 Terminal Configuration and Functions
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# 4-1. Pin Attributes (continued)

BALL
BALL RESET 110 PULL RXACTIVE/ :
EALL ’f‘lL]JMBER BALL NAME [2] SIGNAL NAME [3] MUX['\L{']ODE TYPE[5] | RESET REL. | VOLTAGE | POWER [9] HYS [10] T%‘;EFE?] UP/DOWN | DSIS [13] A TXDISABL Clﬁali::]al[i)é]
STATE [6] /MUXMODE | VALUE [8] TYPE [12] E [14]
D11 DDR_AC24 DDR_AC24 10 OFF 1.1V/1.2 |VDDS_DDR DDR PU/PD No
V/1.35 V
B11 DDR_AC25 DDR_AC25 10 OFF 1.1V/1.2 |VDDS_DDR DDR PU/PD No
V/1.35 V
ci1 DDR_AC26 DDR_AC26 10 OFF 1.1V/1.2 | VDDS_DDR DDR PU/PD No
V/1.35 V
E11 DDR_AC27 DDR_AC27 10 OFF 1.1V/1.2 | VDDS_DDR DDR PU/PD No
V/1.35 V
E12 DDR_AC28 DDR_AC28 10 OFF 1.1V/1.2 | VDDS_DDR DDR PU/PD No
V/1.35V
D12 DDR_AC29 DDR_AC29 10 OFF 1.1V/1.2 | VDDS_DDR DDR PU/PD No
V/1.35V
D5 DDR_ALERTN DDR_ALERTN 10 OFF 1.1V/1.2 |VDDS_DDR DDR PU/PD No
V/1.35 V
B8 DDR_CKON DDR_CKON 10 drive 1 1.1V/12 |VDDS_DDR DDR PU/PD No
(OFF) V/1.35 V
A8 DDR_CKOP DDR_CKOP 10 drive 0 1.1V/1.2 | VDDS_DDR DDR PU/PD No
(OFF) V/1.35V
B7 DDR_CKIN DDR_CKIN 10 drive 1 1.1V/1.2 | VDDS_DDR DDR PU/PD No
(OFF) V/1.35V
A7 DDR_CK1P DDR_CK1P 10 drive 0 1.1V/1.2 | VDDS_DDR DDR PU/PD No
(OFF) V/1.35 V
E1l DDR_DMO DDR_DMO 10 OFF 1.1V/1.2 | VDDS_DDR DDR PU/PD No
V/1.35V
cs5 DDR_DM1 DDR_DM1 10 OFF 1.1V/1.2 |VDDS_DDR DDR PU/PD No
V/1.35 V
D14 DDR_DM2 DDR_DM2 10 OFF 1.1V/12 |VDDS_DDR DDR PU/PD No
V/1.35 V
B17 DDR_DM3 DDR_DM3 10 OFF 1.1V/1.2 | VDDS_DDR DDR PU/PD No
V/1.35 V
A3 DDR_DQO DDR_DQO 10 OFF 1.1V/1.2 | VDDS_DDR DDR PU/PD No
V/1.35 V
B2 DDR_DQ1 DDR_DQ1 10 OFF 1.1V/1.2 | VDDS_DDR DDR PU/PD No
V/1.35 V
c2 DDR_DQ2 DDR_DQ2 10 OFF 1.1V/1.2 | VDDS_DDR DDR PU/PD No
V/1.35V
D2 DDR_DQ3 DDR_DQ3 10 OFF 1.1V/1.2 |VDDS_DDR DDR PU/PD No
V/1.35 V
E2 DDR_DQ4 DDR_DQ4 10 OFF 1.1V/12 |VDDS_DDR DDR PU/PD No
V/1.35 V
Gl DDR_DQ5 DDR_DQ5 10 OFF 1.1V/1.2 | VDDS_DDR DDR PU/PD No
V/1.35 V
F2 DDR_DQ6 DDR_DQ6 10 OFF 1.1V/1.2 | VDDS_DDR DDR PU/PD No
V/1.35 V
F1 DDR_DQ7 DDR_DQ7 10 OFF 1.1V/1.2 | VDDS_DDR DDR PU/PD No
V/1.35 V
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# 4-1. Pin Attributes (continued)

BALL
BALL RESET 110 PULL RXACTIVE/ :
EALL ’[\lll]JMBER BALL NAME [2] SIGNAL NAME [3] MUX['L\{']ODE TYPE[5] | RESET REL. |VOLTAGE POWERI[9] = HYS[10] T%lé,';':ﬁ?] UP/DOWN | DSIS [13] | TXDISABL C'ﬁaﬁ]a'[slé]
STATE [6] MUXMODE VALUE [8] TYPE [12] E [14]

E3 DDR_DQ8 DDR_DQ8 10 OFF 11V/1.2 | VDDS_DDR DDR PU/PD No
VI1.35 V

c3 DDR_DQ9 DDR_DQ9 10 OFF 1.1V/1.2 | VDDS_DDR DDR PU/PD No
VI1.35 V

D3 DDR_DQ10 DDR_DQ10 10 OFF 1.1V/12 |VDDS_DDR DDR PU/PD No
VI1.35 V

B3 DDR_DQ11 DDR_DQ11 10 OFF 1.1V/1.2 | VDDS_DDR DDR PU/PD No
V/1.35 V

D4 DDR_DQ12 DDR_DQ12 10 OFF 1.1V/1.2 |VDDS_DDR DDR PU/PD No
VI1.35 V

ca DDR_DQ13 DDR_DQ13 10 OFF 1.1V/1.2 | VDDS_DDR DDR PU/PD No
VI1.35 V

B4 DDR_DQ14 DDR_DQ14 10 OFF 11V/1.2 | VDDS_DDR DDR PU/PD No
VI1.35 V

B5 DDR_DQ15 DDR_DQ15 10 OFF 11V/1.2 | VDDS_DDR DDR PU/PD No
VI1.35 V

E13 DDR_DQ16 DDR_DQ16 10 OFF 11V/12 |VDDS_DDR DDR PU/PD No
VI1.35 V

c14 DDR_DQ17 DDR_DQ17 10 OFF 1.1V/1.2 | VDDS_DDR DDR PU/PD No
V/1.35 V

B14 DDR_DQ18 DDR_DQ18 10 OFF 1.1V/1.2 |VDDS_DDR DDR PU/PD No
VI1.35 V

Al4 DDR_DQ19 DDR_DQ19 10 OFF 1.1V/1.2 | VDDS_DDR DDR PU/PD No
VI1.35 V

El4 DDR_DQ20 DDR_DQ20 10 OFF 11V/12 | VDDS_DDR DDR PU/PD No
VI1.35 V

B13 DDR_DQ21 DDR_DQ21 10 OFF 11V/12 | VDDS_DDR DDR PU/PD No
VI1.35 V

c13 DDR_DQ22 DDR_DQ22 10 OFF 1.1V/12 |VDDS_DDR DDR PU/PD No
VI1.35 V

D13 DDR_DQ23 DDR_DQ23 10 OFF 11V/1.2 | VDDS_DDR DDR PU/PD No
V/1.35 V

D15 DDR_DQ24 DDR_DQ24 10 OFF 1.1V/1.2 |VDDS_DDR DDR PU/PD No
VI1.35 V

c15 DDR_DQ25 DDR_DQ25 10 OFF 1.1V/1.2 | VDDS_DDR DDR PU/PD No
VI1.35 V

E16 DDR_DQ26 DDR_DQ26 10 OFF 11V/1.2 | VDDS_DDR DDR PU/PD No
VI1.35 V

E15 DDR_DQ27 DDR_DQ27 10 OFF 11V/1.2 | VDDS_DDR DDR PU/PD No
VI1.35 V

D16 DDR_DQ28 DDR_DQ28 10 OFF 1.1V/12 |VDDS_DDR DDR PU/PD No
VI1.35 V

B16 DDR_DQ29 DDR_DQ29 10 OFF 11V/1.2 | VDDS_DDR DDR PU/PD No
V/1.35 V

c16 DDR_DQ30 DDR_DQ30 10 OFF 1.1V/1.2 |VDDS_DDR DDR PU/PD No
VI1.35 V
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# 4-1. Pin Attributes (continued)

BALL
BALL RESET 110 PULL RXACTIVE/ :
EALL ’f‘lL]JMBER BALL NAME [2] SIGNAL NAME [3] MUX['\L{']ODE TYPE[5] | RESET REL. | VOLTAGE | POWER [9] HYS [10] T%‘;EFE?] UP/DOWN | DSIS [13] A TXDISABL Clﬁali::]al[i)é]
STATE [6] /MUXMODE | VALUE [8] TYPE [12] E [14]
Al17 DDR_DQ31 DDR_DQ31 10 OFF 1.1V/1.2 |VDDS_DDR DDR PU/PD No
V/1.35 V
c1 DDR_DQSON DDR_DQSON 10 OFF 1.1V/1.2 |VDDS_DDR DDR PU/PD No
V/1.35 V
D1 DDR_DQSOP DDR_DQSO0P 10 OFF 1.1V/1.2 | VDDS_DDR DDR PU/PD No
V/1.35 V
A4 DDR_DQSIN DDR_DQSIN 10 OFF 1.1V/1.2 | VDDS_DDR DDR PU/PD No
V/1.35 V
A5 DDR_DQS1P DDR_DQS1P 10 OFF 1.1V/1.2 | VDDS_DDR DDR PU/PD No
V/1.35V
A12 DDR_DQS2N DDR_DQS2N 10 OFF 1.1V/1.2 | VDDS_DDR DDR PU/PD No
V/1.35V
Al3 DDR_DQS2P DDR_DQS2P 10 OFF 1.1V/1.2 |VDDS_DDR DDR PU/PD No
V/1.35 V
Al6 DDR_DQS3N DDR_DQS3N 10 OFF 1.1V/12 |VDDS_DDR DDR PU/PD No
V/1.35 V
A15 DDR_DQS3P DDR_DQS3P 10 OFF 1.1V/1.2 | VDDS_DDR DDR PU/PD No
V/1.35 V
B19 DDR_ECC_DO DDR_ECC_DO 10 OFF 1.1V/1.2 | VDDS_DDR DDR PU/PD No
V/1.35V
B18 DDR_ECC_D1 DDR_ECC_D1 10 OFF 1.1V/1.2 | VDDS_DDR DDR PU/PD No
V/1.35 V
c18 DDR_ECC_D2 DDR_ECC_D2 10 OFF 1.1V/1.2 | VDDS_DDR DDR PU/PD No
V/1.35V
D18 DDR_ECC_D3 DDR_ECC_D3 10 OFF 1.1V/1.2 |VDDS_DDR DDR PU/PD No
V/1.35 V
E18 DDR_ECC_D4 DDR_ECC_D4 10 OFF 1.1V/12 |VDDS_DDR DDR PU/PD No
V/1.35 V
E17 DDR_ECC_D5 DDR_ECC_D5 10 OFF 1.1V/1.2 | VDDS_DDR DDR PU/PD No
V/1.35 V
D17 DDR_ECC_D6 DDR_ECC_D6 10 OFF 1.1V/1.2 | VDDS_DDR DDR PU/PD No
V/1.35 V
c17 DDR_ECC_DM DDR_ECC_DM 10 OFF 1.1V/1.2 | VDDS_DDR DDR PU/PD No
V/1.35 V
A18 DDR_ECC_DQSN DDR_ECC_DQSN 10 OFF 1.1V/1.2 | VDDS_DDR DDR PU/PD No
V/1.35V
A19 DDR_ECC_DQSP DDR_ECC_DQSP 10 OFF 1.1V/1.2 |VDDS_DDR DDR PU/PD No
V/1.35 V
F16 DDR_FS_RESETn DDR_FS_RESETn 10 drive 0 1.1V/12 |VDDS_DDR LVCMOS PD No
(OFF) V/1.35 V
All DDR_RESETn DDR_RESETn 10 drive 0 1.1V/1.2 | VDDS_DDR DDR PU/PD No
(OFF) V/1.35V
F12 DDR_VREF0 DDR_VREF0 A 0.5*VDDS_ | VDDS_DDR DDR No
DDR
F15 DDR_VREF_ZQ DDR_VREF_ZQ A VDDS_DDR DDR No
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# 4-1. Pin Attributes (continued)

BALL
AL ’l\‘ll]JMBER BALL NAME [2] SIGNAL NAME [3] MUX[Z']ODE TYPE [5] RBEASLI:}T FaRElg.E.T VOLI{FC;’AGE POWER[9] = HYS[10] T'f(l;,':EF[El':] UPljg(ISbVN DSIS [13] ?’;((II;FS-I:AI\I;E/ clgaﬁ]ai[ié]
STATE [6] MUX[I;/I]ODE VALUE [8] TYPE [12] E [14]
F13 DDR_VTP DDR_VTP A 1.1V/1.2 | VDDS_DDR DDR No
V/1.35V

D21 ECAPO_IN_APWM_OUT ECAPO_IN_APWM_OUT 0 10 OFF 7 1.8 V/3.3V VDDSHVO Yes LVCMOS  PU/PD 0 01 Yes
SYNCO_OUT 1 o
CPTSO_RFT_CLK 2 | 0
GPIO1_86 7 10 0

AA2 EMUO EMUO 0 10 PU 0 1.8 V/3.3V VDDSHVO_WKU Yes LVCMOS  PU/PD 1/1 Yes

P
AAL EMU1 EMU1 0 10 PU 0 1.8 V/3.3V VDDSHVO_WKU Yes LVCMOS PU/PD 1/1 Yes
P

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 1.8 V/3.3V VDDSHV2 Yes LVCMOS PU/PD 11 Yes
VOUT1_DATA17 1 o
GPIOO_17 7 10 0
BOOTMODE16 Bootstrap || 0

R28 GPMCO_CLK GPMCO_CLK 0 10 OFF 7 1.8 V/3.3V VDDSHV2 Yes LVCMOS  PU/PD 0 01 Yes
VOUT1_DATA16 1 o
VINO_PCLK 2 | 0
GPIOO0_16 7 10 0

T24 GPMCO_DIR GPMCO_DIR 0 o OFF 7 1.8 V/3.3V VDDSHV2 Yes LVCMOS  PU/PD 01 Yes
VOUT1_HSYNC 1 [¢]
VINO_DATAS8 2 | 0
PRG2_PWM1_B0 3 10 1
PRG2_IEP1_EDC_SYNC_OUTO 4 o
TIMER_IO6 5 10 0
PRG2_IEPO_EDIO_DATA_IN_OUT29 |6 10 0
GPIO0_25 7 10 0

P26 GPMCO_OENn_REn GPMCO_OEn_REn 0 o OFF 7 1.8 V/3.3V VDDSHV2 Yes LVCMOS  PU/PD 1/1 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 1/1 Yes
VOUT1_DATA19 1 [¢]
GPIO0_19 7 10 0
BOOTMODE18 Bootstrap || 0
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# 4-1. Pin Attributes (continued)

BALL
EALL '[\‘1L]JMBER BALL NAME [2] SIGNAL NAME [3] MUX['Zl]ODE TYPE [5] RBEASLI;_T RRESLE.T VOLI{IS’AGE POWER [9] HYS [10] T?(lIJ:";F[El?] UP?I;JEIQVN DSIS [13] ?’i((ggl\éEL/ Clﬁali::]ai[ié]
STATE [6] MUXMODE | VALUE [8] TYPE [12] E [14]

T25 GPMCO_WPn GPMCO_WPn 0 [¢] OFF 7 1.8 V/3.3V VDDSHV2 Yes LVCMOS PU/PD 0/1 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 11 Yes
VOUT1_DATAO 1 (e}
VINO_DATA12 2 | 0
GPIO0_0 7 10 0
BOOTMODEOO Bootstrap |l 0

M23 GPMCO_AD1 GPMCO_AD1 0 10 OFF 7 1.8 V/3.3V VDDSHV2 Yes LVCMOS  PU/PD 0 11 Yes
VOUT1_DATAL 1 [¢]
VINO_DATA13 2 | 0
GPIO0_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 1/1 Yes
VOUT1_DATA2 1 o
VINO_DATA14 2 | 0
GPIO0_2 7 10 0
BOOTMODEO02 Bootstrap || 0

M24 GPMCO_AD3 GPMCO_AD3 0 10 OFF 7 1.8 V/3.3V VDDSHV2 Yes LVCMOS PU/PD 0 11 Yes
VOUT1_DATA3 1 (e}
VINO_DATA15 2 | 0
GPIO0_3 7 10 0
BOOTMODEO3 Bootstrap |1 0

N24 GPMCO_AD4 GPMCO_AD4 0 10 OFF 7 1.8 V/3.3V VDDSHV2 Yes LVCMOS  PU/PD 0 11 Yes
VOUT1_DATA4 1 [¢]
GPIO0_4 7 10 0
BOOTMODEO4 Bootstrap || 0

N27 GPMCO_AD5 GPMCO_AD5 0 10 OFF 7 1.8 V/3.3V VDDSHV2 Yes LVCMOS PU/PD 0 11 Yes
VOUT1_DATAS5 1 (o]
GPIO0_5 7 10 0
BOOTMODEOS Bootstrap || 0

N28 GPMCO_AD6 GPMCO_AD6 0 10 OFF 7 1.8 V/3.3V VDDSHV2 Yes LVCMOS PU/PD 0 1/1 Yes
VOUT1_DATA6 1 o
GPIO0_6 7 10 0
BOOTMODEO6 Bootstrap |1 0
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# 4-1. Pin Attributes (continued)

BALL
EALL l[\lll]JMBER BALL NAME [2] SIGNAL NAME [3] MUX['X]ODE TYPE [5] RBEASLI;_T RRESLE.T VOLI{IS’AGE POWER [9] HYS [10] T?(lIJ:’TEF[El?] UP?I;JSQVN DSIS [13] ?ﬁgg\éf/ Clﬁali::]ai[ié]
STATE [6] MUXMODE | VALUE [8] TYPE [12] E [14]

M25 GPMCO_AD7 GPMCO_AD7 0 10 OFF 7 1.8 V/3.3V VDDSHV2 Yes LVCMOS PU/PD 0 11 Yes
VOUT1_DATA7 1 (o]
GPIO0_7 7 10 0
BOOTMODEO7 Bootstrap || 0

N23 GPMCO_AD8 GPMCO_AD8 0 10 OFF 7 1.8 V/3.3V VDDSHV2 Yes LVCMOS PU/PD 0 1/1 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
BOOTMODEO8 Bootstrap || 0

M26 GPMCO_AD9 GPMCO_AD9 0 10 OFF 7 1.8 V/3.3V VDDSHV2 Yes LVCMOS PU/PD 0 11 Yes
VOUT1_DATA9 1 (e]
VINO_DATA1 2 | 0
PRG2_PRUO_GPO13 3 10 0
PRG2_PRUO_GPI13 4 | 0
PRG2_PWM2_B0O 5 10 1
GPIO0_9 7 10 0
BOOTMODEO09 Bootstrap |1 0

P28 GPMCO_AD10 GPMCO_AD10 0 10 OFF 7 1.8 V/3.3V VDDSHV2 Yes LVCMOS  PU/PD 0 11 Yes
VOUT1_DATA10 1 [¢]
VINO_DATA2 2 | 0
PRG2_PRUO_GPO14 3 10 0
PRG2_PRUO_GPI14 4 | 0
PRG2_PWMO_TZ_IN 6 | 0
GPIOO0_10 7 10 0
BOOTMODE10 Bootstrap || 0

P27 GPMCO_AD11 GPMCO_AD11 0 10 OFF 7 1.8 V/3.3V VDDSHV2 Yes LVCMOS PU/PD 0 1/1 Yes
VOUT1_DATA11 1 o
VINO_DATA3 2 | 0
PRG2_PRUO_GPO15 3 10 0
PRG2_PRUO_GPI15 4 | 0
PRG2_PWM2_A1l 5 10 0
GPIOO0_11 7 10 0
BOOTMODE11 Bootstrap || 0
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# 4-1. Pin Attributes (continued)

BALL NUMBER

1] BALL NAME [2]

N26 GPMCO_AD12
N25 GPMCO_AD13
P24 GPMCO_AD14
R27 GPMCO_AD15
T28 GPMCO_BEOn_CLE

SIGNAL NAME [3]

GPMCO_AD12
VOUT1_DATA12
VINO_DATA4
PRG2_PRU1_GPO12
PRG2_PRU1_GPI12
PRG2_PWM2_B1
GPIOO_12
BOOTMODE12
GPMCO_AD13
VOUT1_DATA13
VINO_DATA5
PRG2_PRU1_GPO13
PRG2_PRU1_GPI13
PRG2_PWM2_A2
GPIOO_13
BOOTMODE13
GPMCO_AD14
VOUT1_DATA14
VINO_DATA6
PRG2_PRU1_GPO14
PRG2_PRU1_GPI14
PRG2_PWMO_TZ_OUT
GPIOO_14
BOOTMODE14
GPMCO_AD15
VOUT1_DATA15
VINO_DATA7
PRG2_PRU1_GPO15
PRG2_PRU1_GPI15
PRG2_PWM2_B2
GPIOO_15
BOOTMODE15
GPMCO_BEONn_CLE
VOUT1_DATA20
GPIO0_20

BALL
MUX['Xl]ODE TYPE [5] RBEASLI;_T RIESET VOLI{IS’AGE
STATE [6] MUXMODE | VALUE [8]

0 10 OFF 7
1 (o]

2 |

3 10

4 |

5 10

7 10

Bootstrap |l

0 10 OFF 7
1 o

2 |

3 10

4 |

5 10

7 10

Bootstrap ||

0 10 OFF 7
1 o

2 |

3 10

4 |

6 (e}

7 10

Bootstrap ||

0 10 OFF 7
1 (o]

2 |

3 10

4 |

5 10

7 10

Bootstrap |l

0 o OFF 7
1 O

7 10

1.8 V/3.3V VDDSHV2

1.8V/3.3V VDDSHV2

1.8 V/3.3V VDDSHV2

1.8 V/3.3V VDDSHV2

1.8V/3.3V VDDSHV2

PULL RXACTIVE/

T%‘;';FE?] UP/DOWN | DSIS [13] | TXDISABL Clﬁali::]ai[i)é]
TYPE [12] E [14]
LVCMOS PUPD 0 11 Yes
0
0
0
1
0
0
LVCMOS PUPD 0 U1 Yes
0
0
0
0
0
0
LVCMOS PUPD 0 U1 Yes
0
0
0
0
0
LVCMOS PUPD 0 11 Yes
0
0
0
1
0
0
LVCMOS  PU/PD o1 Yes
0
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# 4-1. Pin Attributes (continued)

BALL
EALL '[\‘1L]JMBER BALL NAME [2] SIGNAL NAME [3] MUX['\L{']ODE TYPE [5] RBEASLI;T RRESLE.T VOLI{I'OAGE POWER[9] | HYS [10] T%‘;,FEFE':] upljgébvrxl DSIS [13] ?ﬁﬁg\ﬁ/ C'ﬁaﬁ]ai[ié]
STATE [6] MUXMODE VALUE [8] TYPE [12] E [14]
P23 GPMCO_BE1n GPMCO_BE1n 0 o OFF 7 1.8V/3.3V VDDSHV2 Yes LVCMOS  PU/PD 01 Yes
VOUT1_DATA21 1 o
VINO_HD 2 I 0
PRG2_PRUO_GPO17 3 10 0
PRG2_PRUO_GPI17 4 I 0
TIMER_IO2 5 10 0
PRG2_PWM2_TZ_IN 6 I 0
GPIOO_21 7 10 0
R24 GPMCO_CSn0 GPMCO_CSn0 0 o OFF 7 1.8 V/3.3V VDDSHV2 Yes LVCMOS  PU/PD o1 Yes
VOUT1_PCLK 1 o
GPIO0_26 7 10 0
T23 GPMCO_CSn1 GPMCO_CSn1 0 o OFF 7 1.8 V/3.3V VDDSHV2 Yes LVCMOS  PU/PD o1 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
GPIOO_27 7 10 0
R25 GPMCO_CSn2 GPMCO_CSn2 0 o OFF 7 1.8 V/3.3V VDDSHV2 Yes LVCMOS  PU/PD o1 Yes
VOUTI1_EXTPCLKIN 1 I 0
VINO_DATA10 2 I 0
GPMCO_A27 3 oz
PRG2_IEP1_EDC_LATCH_IN1 4 I 0
12C2_SDA 5 10D 1
PRG2_IEPO_EDIO_DATA_IN_OUT30 |6 10 0
GPIO0_28 7 10 0
T27 GPMCO_CSn3 GPMCO_CSn3 0 o OFF 7 1.8V/3.3V VDDSHV2 Yes LVCMOS  PU/PD 01 Yes
VINO_DATA11 2 I 0
GPMCO_A26 3 oz
PRG2_IEP1_EDC_SYNC_OUT1 4 o
12C2_SCL 5 10D 1
PRG2_IEPO_EDIO_DATA_IN_OUT31 |6 10 0
GPIOO_29 7 10 0
R26 GPMCO_WAITO GPMCO_WAITO 0 I OFF 7 1.8 V/3.3V VDDSHV2 Yes LVCMOS  PU/PD 1 o1 Yes
VOUT1_DATA22 1 o
GPIOO_22 7 10 0
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# 4-1. Pin Attributes (continued)

BALL 110 PULL RXACTIVE/ :
EALL '[\‘IL]JMBER BALL NAME [2] SIGNAL NAME [3] MUXMODE | rvpe 15) | RESET VOLTAGE = POWER[9] | HYS[10] T%l;,';':['zl':] UP/DOWN | DSIS [13] | TXDISABL Clﬁali::]al[i)é]
STATE [6] MUXMODE VALUE [8] TYPE [12] E [14]
R23 GPMCO_WAIT1 GPMCO_WAIT1 0 I OFF 1.8V/3.3V VDDSHV2 Yes LVCMOS  PU/PD 1 01 Yes
VOUT1_DATA23 1 o
VINO_VD 2 I 0
PRG2_PWM1_AO 3 10 0
PRG2_IEP1_EDC_LATCH_INO 4 I 0
TIMER_IO3 5 10 0
PRG2_IEPO_EDIO_DATA_IN_OUT28 |6 10 0
GPIO0_23 7 10 0
D20 12C0_SCL 12C0_SCL 0 10D OFF 1.8V/3.3V VDDSHVO Yes LVCMOS-  PU/PD 1 11 Yes
FS
c21 12CO_SDA 12C0_SDA 0 10D OFF 1.8V/3.3V VDDSHVO Yes LVCMOS-  PU/PD 1 111 Yes
FsS
B21 12C1_SCL 12C1_SCL 0 10D OFF 1.8 VI3.3V VDDSHVO Yes LVCMOS- PU/PD 1 11 Yes
‘ CPTS0_HW1TSPUSH 1 I FS 0
E21 12C1_SDA 12C1_SDA 0 10D OFF 1.8V/3.3V VDDSHVO Yes LVCMOS-  PU/PD 1 11 Yes
‘ CPTS0_HW2TSPUSH 1 I Fs 0
K2 MCU_ADCO_REFN MCU_ADCO_REFN A 18V VDDA_ADC_MC Analog No
U
K3 MCU_ADCO_REFP MCU_ADCO_REFP A 18V VDDA_ADC_MC Analog No
U
H3 MCU_ADC1_REFN MCU_ADC1_REFN A 18V VDDA_ADC_MC Analog No
U
H2 MCU_ADC1_REFP MCU_ADC1_REFP A 18V VDDA_ADC_MC Analog No
U
K5 MCU_ADCO_AINO MCU_ADCO_AINO A 1.8V VDDA_ADC_MC Analog No
U
J3 MCU_ADCO_AIN1 MCU_ADCO_AIN1 A 1.8V VDDA_ADC_MC Analog No
U
J MCU_ADCO_AIN2 MCU_ADCO_AIN2 A 18V VDDA_ADC_MC Analog No
U
J5 MCU_ADCO_AIN3 MCU_ADCO_AIN3 A 18V VDDA_ADC_MC Analog No
U
K4 MCU_ADCO_AIN4 MCU_ADCO_AIN4 A 18V VDDA_ADC_MC Analog No
U
4 MCU_ADCO_AIN5 MCU_ADCO_AIN5 A 18V VDDA_ADC_MC Analog No
U
32 MCU_ADCO_AING MCU_ADCO_AING A 1.8V VDDA_ADC_MC Analog No
U
36 MCU_ADCO_AIN7 MCU_ADCO_AIN7 A 1.8V VDDA_ADC_MC Analog No
U
Fa4 MCU_ADC1_AINO MCU_ADC1_AINO A 18V VDDA_ADC_MC Analog No

U
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# 4-1. Pin Attributes (continued)

NOILVINHO4NI SONVAAQV

BALL
BALL RESET 110 PULL RXACTIVE/ :
EALL '[\‘1L]JMBER BALL NAME [2] SIGNAL NAME [3] MUX['X']ODE TYPE[5] | RESET REL. | VOLTAGE | POWER[9] = HYS[10] T%l;,':EF[El?] UP/DOWN | DSIS [13] | TXDISABL Clﬁali::]al[i)é]
STATE [6] MUXMODE | VALUE [8] TYPE [12] E [14]
G6 MCU_ADC1_AIN1 MCU_ADC1_AIN1 A 1.8V VDDA_ADC_MC Analog No
U
G4 MCU_ADC1_AIN2 MCU_ADC1_AIN2 A 1.8V VDDA_ADC_MC Analog No
U
H5 MCU_ADC1_AIN3 MCU_ADC1_AIN3 A 1.8V VDDA_ADC_MC Analog No
U
F5 MCU_ADC1_AIN4 MCU_ADC1_AIN4 A 1.8V VDDA_ADC_MC Analog No
U
G5 MCU_ADC1_AIN5 MCU_ADC1_AIN5 A 1.8V VDDA_ADC_MC Analog No
U
G3 MCU_ADC1_AIN6 MCU_ADC1_AIN6 A 1.8V VDDA_ADC_MC Analog No
U
Ha MCU_ADC1_AIN7 MCU_ADC1_AIN7 A 1.8V VDDA_ADC_MC Analog No
U
V5 MCU_BYP_POR MCU_BYP_POR OFF 1.8 V/3.3V VDDSHVO_WKU Yes LVCMOS No
P
AD8 MCU_I2C0_SCL MCU_I2C0_SCL 0 10D OFF 1.8 V/3.3V VDDSHVO_WKU Yes 12C OPEN 1 1/0 Yes
P DRAIN
AD7 MCU_I2CO_SDA MCU_I2CO_SDA 0 10D OFF 1.8 V/3.3V VDDSHVO_WKU Yes 12C OPEN 1 1/0 Yes
P DRAIN
w2 MCU_MCANO_RX MCU_MCANO_RX 0 I OFF 1.8 V/3.3V VDDSHVO_WKU Yes LVCMOS  PU/PD 0 0/1 Yes
‘ WKUP_GPIO0_55 7 10 P 0
wi MCU_MCANO_TX MCU_MCANO_TX 0 o OFF 1.8 V/3.3V VDDSHVO_WKU Yes LVCMOS  PU/PD 0 0/1 Yes
P
‘ WKUP_GPIO0_54 7 10 0
L1 MCU_MDIOO0_MDC MCU_MDIOO_MDC 0 o OFF 1.8 V/3.3V VDDSHV2_WKU Yes LVCMOS  PU/PD 0/1 Yes
‘ WKUP_GPIO0_47 7 10 P 0
L4 MCU_MDIOO_MDIO MCU_MDIO0_MDIO 0 10 OFF 1.8 V/3.3V VDDSHV2_WKU Yes LVCMOS  PU/PD 0 0/1 Yes
‘ WKUP_GPIO0_46 7 10 P 0
Vi MCU_OSPIO_CLK MCU_OSPIO_CLK 0 o OFF 1.8 V/3.3V VDDSHV1_WKU Yes LVCMOS  PU/PD 0/1 Yes
MCU_HYPERBUSO_CK 1 o P
WKUP_GPIO0_12 7 10 0
u2 MCU_OSPI0_DQS MCU_OSPI0_DQS 0 I OFF 1.8 V/3.3V VDDSHV1_WKU Yes LVCMOS  PU/PD 0 0/1 Yes
MCU_HYPERBUSO_RWDS 1 10 P 0
WKUP_GPIO0_14 7 10 0
U1 MCU_OSPIO_LBCLKO MCU_OSPIO_LBCLKO 0 10 OFF 1.8 V/3.3V VDDSHV1_WKU Yes LVCMOS  PU/PD 0/1 Yes
MCU_HYPERBUSO_CKn 1 o P
WKUP_GPIO0_13 7 10 0
T1 MCU_OSPI1_CLK MCU_OSPI1_CLK 0 o OFF 1.8 V/3.3V VDDSHV1_WKU Yes LVCMOS  PU/PD 0/1 Yes
WKUP_GPIO0_25 7 10 P 0
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# 4-1. Pin Attributes (continued)

P2

R1

R4

R5

u4

us

T2

T3

T4

T5

R2

BALL NUMBER

[1]

BALL NAME [2]

MCU_OSPI1_DQS

MCU_OSPI1_LBCLKO

MCU_OSPIO_CSn0

MCU_OSPI0_CSn1

MCU_OSPI0_DO

MCU_OSPI0_D1

MCU_OSPI0_D2

MCU_OSPI0_D3

MCU_OSPI0_D4

MCU_OSPI0_D5

MCU_OSPI0_D6

SIGNAL NAME [3]

MCU_OSPI1_DQS
MCU_OSPIO_CSn3
MCU_HYPERBUSO_INTn
WKUP_GPIO0_27
MCU_OSPI1_LBCLKO
MCU_OSPI0_CSn2
MCU_HYPERBUSO_RESETON
WKUP_GPIO0_26
MCU_OSPI0_CSn0
MCU_HYPERBUSO_CSn0
WKUP_GPIO0_23
MCU_OSPI0_CSn1
MCU_HYPERBUSO_RESETn
WKUP_GPIO0_24
MCU_OSPI0_DO
MCU_HYPERBUSO_DQO
WKUP_GPIO0_15
MCU_OSPI0_D1
MCU_HYPERBUSO_DQ1
WKUP_GPIO0_16
MCU_OSPI0_D2
MCU_HYPERBUSO_DQ2
WKUP_GPIO0_17
MCU_OSPI0_D3
MCU_HYPERBUSO_DQ3
WKUP_GPIOO0_18
MCU_OSPI0_D4
MCU_HYPERBUSO_DQ4
WKUP_GPIO0_19
MCU_OSPIO_D5
MCU_HYPERBUSO_DQ5
WKUP_GPIO0_20
MCU_OSPIO_D6
MCU_HYPERBUSO_DQ6
WKUP_GPIO0_21

MUXMODE

N Rk OoN|/rPr ON R ON R ONPR ONR ONROSNR ONR ONNRER O ~NNFRFR O

[4]

TYPE [5]

BALL
BALL RESET
RESET REL.

STATE [6] | MUXMODE

OFF 7

OFF 7

OFF 7

OFF 7

OFF 7

OFF 7

OFF 7

OFF 7

OFF 7

OFF 7

OFF 7

l[e]

VOLTAGE

VALUE [8]

1.8V/i33V

1.8V/i33V

1.8V/i33V

1.8V/i33V

1.8V/i33V

1.8V/i33V

1.8V/i33V

1.8V/i33V

1.8V/i33V

1.8V/i33V

1.8V/i33V

POWER [9]

VDDSHV1_WKU
P

VDDSHV1_WKU
p

VDDSHV1_WKU
P

VDDSHV1_WKU
P

VDDSHV1_WKU
P

VDDSHV1_WKU
P

VDDSHV1_WKU
P

VDDSHV1_WKU
P

VDDSHV1_WKU
P

VDDSHV1_WKU
P

VDDSHV1_WKU
P

HYS [10]

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

BUFFER
TYPE [11]

LVCMOS

LVCMOS

LVCMOS

LVCMOS

LVCMOS

LVCMOS

LVCMOS

LVCMOS

LVCMOS

LVCMOS

LVCMOS

PULL

RXACTIVE/

UP/DOWN | DSIS [13] | TXDISABL Clﬁali::]ai[i)é]

TYPE [12] E [14]

PU/PD 0 0/1 Yes
1
0

PUPD 0 o1 Yes
1
0

PU/PD o1 Yes
0

PU/PD o1 Yes
0

PUPD 0 o1 Yes
0
0

PUPD 0 o1 Yes
0
0

PUPD 0 o1 Yes
0
0

PUPD 0 o1 Yes
0
0

PUPD 0 o1 Yes
0
0

PUPD 0 o1 Yes
0
0

PUPD 0 o1 Yes
0
0
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# 4-1. Pin Attributes (continued)

BALL
BALL '[\‘IL]JMBER BALL NAME [2] SIGNAL NAME [3] MUX['Z']ODE TYPE [5] RBEASLI;T RREELE.T VOLI{I'OAGE POWER [9] | HYS [10] T%l;,';':['zl':] UP%J(ISIWN DSIS [13] F;%FSTAI\éEL/ Clﬁali::\ai[i)é]
STATE [6] MUXMODE VALUE [8] TYPE [12] E [14]
R3 MCU_OSPI0_D7 MCU_OSPI0_D7 0 10 OFF 7 1.8V/3.3V |VDDSHV1_WKU Yes LVCMOS  PU/PD 0 o1 Yes
MCU_HYPERBUS0_DQ7 1 10 P 0
WKUP_GPIO0_22 7 10 0
N2 MCU_OSPI1_CSn0 MCU_OSPI1_CSn0 0 o OFF 7 1.8V/3.3V |VDDSHV1_WKU Yes LVCMOS  PU/PD o1 Yes
‘ WKUP_GPIO0_32 7 10 P 0
N3 MCU_OSPI1_CSn1 MCU_OSPI1_CSn1 0 o OFF 7 1.8 V/3.3V |VDDSHV1_WKU Yes LVCMOS  PU/PD on Yes
MCU_HYPERBUSO_WPn 1 o P
MCU_TIMER_IO0 2 10 0
MCU_HYPERBUS0_CSn1 3 o
MCU_UARTO_RTSn 4 o
MCU_SPIO_CS2 5 10 1
WKUP_GPIO0_33 7 10 0
P3 MCU_OSPI1_DO MCU_OSPI1_DO 0 10 OFF 7 1.8 V/3.3V |VDDSHV1_WKU Yes LVCMOS  |PU/PD 0 o1 Yes
‘ WKUP_GPIO0_28 7 10 P 0
P4 MCU_OSPI1_D1 MCU_OSPI1_D1 0 10 OFF 7 1.8 V/3.3V |VDDSHV1_WKU Yes LVCMOS  PU/PD 0 on Yes
MCU_UARTO_RXD 4 I P 1
MCU_SPI1_CS1 5 10 1
WKUP_GPIO0_29 7 10 0
P5 MCU_OSPI1_D2 MCU_OSPI1_D2 0 10 OFF 7 1.8V/3.3V |VDDSHV1_WKU Yes LVCMOS  PU/PD 0 o1 Yes
MCU_UARTO_TXD 4 o P
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 V/3.3V |VDDSHVI_WKU Yes LVCMOS  PU/PD 0 on Yes
MCU_UARTO_CTSn 4 I P 1
MCU_SPIO_CS1 5 10 1
WKUP_GPIO0_31 7 10 0
W5 MCU_PORz MCU_PORz I OFF 1.8 V/3.3V |VDDSHVO_WKU Yes LVCMOS No
P
V2 MCU_PORz_OUT MCU_PORz_OUT 0 o OFF 0 1.8VI3.3V \éDDSHVO_WKU Yes LVCMOS  PU/PD 0/0 No
v3 MCU_RESETSTATz MCU_RESETSTATz 0 o OFF 0 1.8 V/3.3V |VDDSHVO_WKU Yes LVCMOS  PU/PD 0/0 No
P
w4 MCU_RESETz MCU_RESETz 0 PU 0 1.8V/3.3V |VDDSHVO_WKU Yes LVCMOS  PU/PD 1 No
P
M1 MCU_RGMII1_RXC MCU_RGMII1_RXC 0 I OFF 7 1.8 V/3.3V |VDDSHV2_WKU Yes LVCMOS  PU/PD 0 on Yes
MCU_RMII1_REF_CLK 1 I P 0
WKUP_GPIO0_41 7 10 0
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# 4-1. Pin Attributes (continued)

BALL

BALL
14] RESET
STATE [6] [ MUXMODE

EALL l[\lll]JMBER BALL NAME [2] SIGNAL NAME [3] MIEIDIE TYPE [5]

N5 MCU_RGMII1_RX_CTL MCU_RGMII1_RX_CTL 0 | OFF
MCU_RMII1_RX_ER 1 |
WKUP_GPIOO0_35 7 10

N1 MCU_RGMII1_TXC MCU_RGMII1_TXC 0 10 OFF
MCU_RMII1_TX_EN 1 o
WKUP_GPIOO0_40 7 10

N4 MCU_RGMII1_TX_CTL MCU_RGMII1_TX_CTL 0 o OFF
MCU_RMII1_CRS_DV 1 |
WKUP_GPIOO0_34 7 10

L6 MCU_RGMII1_RDO MCU_RGMII1_RDO 0 | OFF
MCU_RMII1_RXDO 1 |
WKUP_GPIOO0_45 7 10

M6 MCU_RGMII1_RD1 MCU_RGMII1_RD1 0 | OFF
MCU_RMII1_RXD1 1 |
WKUP_GPIOO0_44 7 10

L5 MCU_RGMII1_RD2 MCU_RGMII1_RD2 0 | OFF

‘ WKUP_GPIO0_43 7 10

L2 MCU_RGMII1_RD3 MCU_RGMII1_RD3 0 | OFF

‘ WKUP_GPIO0_42 7 10

M5 MCU_RGMII1_TDO MCU_RGMII1_TDO 0 (e} OFF
MCU_RMII1_TXDO 1 o)

‘ WKUP_GPIO0_39 7 10

M4 MCU_RGMII1_TD1 MCU_RGMII1_TD1 0 (e] OFF
MCU_RMII1_TXD1 1 o)

‘ WKUP_GPIO0_38 7 10

M3 MCU_RGMII1_TD2 MCU_RGMII1_TD2 0 (o] OFF

‘ WKUP_GPIOO0_37 7 10

M2 MCU_RGMII1_TD3 MCU_RGMII1_TD3 0 [¢] OFF

‘ WKUP_GPIOO0_36 7 10

w3 MCU_SAFETY_ERRORnN MCU_SAFETY_ERRORN 0 10 PD

Y1 MCU_SPIO_CLK MCU_SPIO_CLK 0 10 OFF
WKUP_GPIOO0_48 7 10
MCU_BOOTMODEO06 Bootstrap ||

Y4 MCU_SPIO_CSO0 MCU_SPI0_CSO0 0 10 OFF

‘ WKUP_GPIOO0_51 7 10

l[e]

VOLTAGE

VALUE [8]

1.8V/i33V

1.8V/i33V

1.8V/i33V

1.8V/i33V

1.8V/i33V

1.8V/i33V

1.8V/i33V

1.8V/33V

1.8V/33V

1.8V/33V

1.8V/i33V

1.8V/i33V

1.8V/33V

1.8V/33V

POWER [9]

VDDSHV2_WKU
P

VDDSHV2_WKU
P

VDDSHV2_WKU
P

VDDSHV2_WKU
P

VDDSHV2_WKU
P

VDDSHV2_WKU
P

VDDSHV2_WKU
P

VDDSHV2_WKU
p

VDDSHV2_WKU
p

VDDSHV2_WKU
p

VDDSHV2_WKU
P

VDDSHVO0_WKU
P

VDDSHVO0_WKU
P

VDDSHVO0_WKU
P

HYS [10]

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

PULL

RXACTIVE/

T%‘;,';FE?] UP/DOWN | DSIS [13] | TXDISABL Clﬁali::]ai[i)é]
TYPE [12] E [14]

LVCMOS PUPD 0 o Yes
0
0

LVCMOS PUPD 0 o Yes
0

LVCMOS | PU/PD o Yes
0
0

LVCMOS PUPD 0 o Yes
0
0

LVCMOS PUPD 0 o Yes
0
0

LVCMOS PUPD 0 o Yes
0

LVCMOS PUPD 0 o1 Yes
0

LVCMOS  PU/PD o1 Yes
0

LVCMOS  PU/PD o1 Yes
0

LVCMOS  PU/PD o1 Yes
0

LVCMOS | PU/PD o Yes
0

LVCMOS  PU/PD 1/0 No

LVCMOS PUPD 0 11 Yes
0
0

LVCMOS PUPD 1 o1 Yes
0
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# 4-1. Pin Attributes (continued)

BALL
EALL ’f‘lL]JMBER BALL NAME [2] SIGNAL NAME [3] MUX['\L{']ODE TYPE [5] e || e |veties| revER 9 | HYS[10] T%‘;EFE?] SRe | S [13] e C'ﬁaﬁ]ai[slé]
STATE [6] MUXMODE  VALUE [8] TYPE [12] E [14]
3 MCU_SPI0_DO MCU_SPI0_DO 0 10 OFF 7 1.8V/3.3V VDDSHVO_WKU Yes LVCMOS PUPD |0 1n Yes
WKUP_GPIOO_49 7 10 P 0
MCU_BOOTMODEO7 Bootstrap || 0
Y2 MCU_SPI0_D1 MCU_SPIO_D1 0 10 OFF 7 1.8 V/3.3V VDDSHVO_WKU Yes LVCMOS PUPD |0 1n Yes
WKUP_GPIOO_50 7 10 P 0
MCU_BOOTMODEOS Bootstrap || 0
D24 MMCO_CALPAD MMCO_CALPAD A 1.8V/3.3V VDDSHV6 UHS-I (8bit No
PHY)
B25 MMCO_CLK MMCO_CLK 0 o PD 7 1.8V/3.3V VDDSHV6 UHS-I (8bit PUPD |1 No
‘ GPIOL_10 7 o PHY) 0
B27 MMCO_CMD MMCO_CMD 0 10 PU 7 1.8V/3.3V VDDSHV6 UHS- (8bit PUPD 1 No
‘ GPIOL_11 7 10 PHY) 0
c25 MMCO_DS MMCO_DS 0 | PD 7 1.8V/3.3V VDDSHV6 UHS-l 8bit PUPD 1 No
‘ GPIOL 12 7 | PHY) 0
A23 MMCO_SDCD MMCO_SDCD 0 | OFF 7 18V VDDS_OSC1  Yes LVCMOS PUPD |1 o1 Yes
PRG2_IEPO_EDIO_OUTVALID 6 )
GPIOL 13 7 10 0
B23 MMCO_SDWP MMCO_SDWP 0 | OFF 7 18V VDDS_OSC1  Yes LVCMOS PUPD |1 o1 Yes
‘ GPIOL_14 7 10 0
F23 MMCL_CALPAD MMCL_CALPAD A 1.8VI3.3V VDDSHV7 UHS-1 (4bit No
PHY)
c27 MMC1_CLK MMCL_CLK 0 o PD 7 1.8V/3.3V VDDSHV7 UHS-l (4bit PUPD |1 No
‘ GPIOL 77 7 ) PHY) 0
co8 MMCL_CMD MMCL_CMD 0 10 PU 7 1.8VI3.3V VDDSHV7 UHS- (dbit PUPD 1 No
‘ GPIO1_78 7 10 PHY) 0
B24 MMCL_SDCD MMCL_SDCD 0 | OFF 7 18V VDDS OSC1 | Yes LVCMOS PUPD 1 o1 Yes
‘ GPIOL_79 7 10 0
c24 MMC1_SDWP MMC1_SDWP 0 | OFF 7 18V VDDS_0SC1  Yes LVCMOS PUPD |1 o1 Yes
‘ GPIOL 80 7 10 0
A26 MMCO_DATO MMCO_DATO 0 10 PU 7 1.8V/3.3V VDDSHV6 UHS-l 8bit PUPD 1 No
‘ GPIOL 9 7 10 PHY) 0
E25 MMCO_DAT1 MMCO_DAT1 0 10 PU 7 1.8V/3.3V VDDSHV6 UHS-l 8bit PUPD 1 No
‘ GPIOL 8 7 10 PHY) 0
c26 MMCO_DAT2 MMCO_DAT2 0 10 PU 7 1.8V/3.3V VDDSHV6 UHS-l (8bit PUPD |1 No
‘ GPIOL 7 7 10 PHY) 0
A5 MMCO_DAT3 MMCO_DAT3 0 10 PU 7 1.8V/3.3V VDDSHV6 UHS-l 8bit PUPD 1 No
‘ GPIOL 6 7 10 PHY) 0
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# 4-1. Pin Attributes (continued)

EALL '[\‘1L]JMBER BALL NAME [2] SIGNAL NAME [3] MUX['X']ODE TYPE [5] RBEASLI;_T VOLI{IS’AGE POWER [9] | HYS[10] T%%EFE?] UP?I;JEI\;VN DSIS [13] F%g\éf/ Clﬁali::?i[i)é]
STATE [6] MUXMODE | VALUE [8] TYPE [12] E [14]
E24 MMCO_DAT4 MMCO_DAT4 0 10 PU 1.8 V/3.3V VDDSHV6 UHS-I (8bit PU/PD 1 No
UARTO_RIN 1 I PHY) 1
EQEP2_S 5 10 0
GPIO1_5 7 10 0
A24 MMCO_DAT5 MMCO_DAT5 0 10 PU 1.8 V/3.3V VDDSHV6 UHS-I (8bit PU/PD 1 No
UARTO_DTRn 1 o PHY)
EQEP2._| 5 10 0
GPIO1_4 7 10 0
B26 MMCO_DAT6 MMCO_DAT6 0 10 PU 1.8 V/3.3V VDDSHV6 UHS-I (8bit PU/PD 1 No
UARTO_DSRn 1 I PHY) 1
EQEP2_B 5 I 0
GPIO1_3 7 10 0
D25 MMCO_DAT7 MMCO_DAT7 0 10 PU 1.8 V/3.3V VDDSHV6 UHS-I (8bit PU/PD 1 No
UARTO_DCDn 1 I PHY) 1
EQEP2_A 5 I 0
GPIO1_2 7 10 0
D28 MMC1_DATO MMC1_DATO 0 10 PU 1.8 V/3.3V VDDSHV7 UHS-I (4bit PU/PD 1 No
‘ GPIOL_76 7 10 PHY) 0
E27 MMC1_DAT1 MMC1_DAT1 0 10 PU 1.8 V/3.3V VDDSHV7 UHS-I (4bit PU/PD 1 No
‘ GPIO1_75 7 10 PHY) 0
D26 MMC1_DAT2 MMC1_DAT2 0 10 PU 1.8 V/3.3V VDDSHV7 UHS-I (4bit PU/PD 1 No
‘ GPIO1_74 7 10 PHY) 0
D27 MMC1_DAT3 MMC1_DAT3 0 10 PU 1.8 V/3.3V VDDSHV7 UHS-I (4bit PU/PD 1 No
‘ GPIOL_73 7 10 PHY) 0
Fi8 NMin NMin 0 I PU 1.8 V/3.3V VDDSHVO Yes LVCMOS-  PU/PD 1 171 Yes
‘ PRG2_PWM1_TZ_IN 6 I FS 0
L25 OLDIO_CLKN OLDIO_CLKN 10 OFF 1.8V VDDA_1P8_OL OLDI_LVD No
DIO s
K25 OLDIO_CLKP OLDIO_CLKP 10 OFF 1.8V VDDA_1P8_OL OLDI_LVD No
DIO s
328 OLDIO_AON OLDIO_AON 10 OFF 1.8V VDDA_1P8_OL OLDI_LVD No
DIO s
K28 OLDIO_AOP OLDIO_AOP 10 OFF 1.8V VDDA_1P8_OL OLDI_LVD No
DIO s
L27 OLDIO_AIN OLDIO_AIN 10 OFF 1.8V VDDA_1P8_OL OLDI_LVD No
DIO s
K27 OLDIO_A1P OLDIO_A1P 10 OFF 1.8V VDDA_1P8_OL OLDI_LVD No
DIO s
K24 OLDIO_A2N OLDIO_A2N 10 OFF 1.8V VDDA_1P8_OL OLDI_LVD No
DIO s
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# 4-1. Pin Attributes (continued)

BALL
EALL ’l\lll]JMBER BALL NAME [2] SIGNAL NAME [3] MUX[Z']ODE TYPE [5] RB|?SLI:1_T FaRElgl.E.T VOLI{I'C;’AGE POWER [9] | HYS[10] T%l;,':EF[El':] UP%JS\;VN DSIS [13] F%ADFSTAI\I;E/ éﬁaﬁlailsl)é]
STATE [6] MUXMODE | VALUE [8] TYPE [12] E [14]
[7]
J24 OLDIO_A2P OLDIO_A2P 10 OFF 1.8V VDDA_1P8_OL OLDI_LVD No
DIO s
J26 OLDIO_A3N OLDIO_A3N 10 OFF 1.8V VDDA_1P8_OL OLDI_LVD No
DIO S
K26 OLDIO_A3P OLDIO_A3P 10 OFF 1.8V VDDA_1P8_OL OLDI_LVD No
DIO S
c22 0SC1_XI 0SC1_XI I OFF 1.8V VDDS_0SC1 Analog No
E22 0SC1_XO 0SC1_XO o OFF 1.8V VDDS_0SC1 Analog No
Y5 PMIC_POWER_ENO PMIC_POWER_ENO 0 o OFF 0 1.8 V/3.3V VDDSHVO_WKU Yes LVCMOS  PU/PD 0/0 No
P
AA5 PMIC_POWER_EN1 PMIC_POWER_EN1 0 o OFF 0 1.8 V/3.3V VDDSHVO_WKU Yes LVCMOS  PU/PD 0/0 No
P
E19 PORz PORz 0 I OFF 0 1.8 V/3.3V |VDDSHVO 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_MDIOO_MDC PRGO_MDIO0_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_MDIO0_MDIO PRGO_MDIO0_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 1.8 V/3.3V VDDSHV3 Yes LVCMOS  PU/PD 0 0/1 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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# 4-1. Pin Attributes (continued)

w24

AA27

Y24

V28

Y25

u27

BALL NUMBER

BALL NAME [2]

PRGO_PRUO_GPO2

PRGO_PRUO_GPO3

PRGO_PRUO_GPO4

PRGO_PRUO_GPO5

PRGO_PRUO_GPO6

PRGO_PRUO_GPO7

SIGNAL NAME [3]

PRGO_PRUO_GPO2
PRGO_PRUO_GPI2
PRGO_RGMII1_RD2
PRGO_PWM2_AO
MCASPO_ACLKR
GPIO1_31
PRGO_PRUO_GPO3
PRGO_PRUO_GPI3
PRGO_RGMII1_RD3
PRGO_PWM3_A2
MCASPO_AFSR
GPIO1_32
PRGO_PRUO_GPO4
PRGO_PRUO_GPI4
PRGO_RGMII1_RX_CTL
PRGO_PWM2_BO
MCASPO_AXRO
GPIO1_33
PRGO_PRUO_GPO5
PRGO_PRUO_GPI5
PRGO_PWM3_B2
MCASPO_AXR1
GPIO1_34
PRGO_PRUO_GPO6
PRGO_PRUO_GPI6
PRGO_RGMII1_RXC
PRGO_PWM3_A1
MCASPO_AXR2
GPIO1_35
PRGO_PRUO_GPO7
PRGO_PRUO_GPI7
PRGO_IEPO_EDC_LATCH_IN1
PRGO_PWM3_B1
PRGO_ECAPO_SYNC_IN
MCASPO_AXR3
GPIO1_36

MUXMODE
[4]

N o0 s WN P O N O WN P O N O W R O N O WwWN P O N O WwN PP OoON g w N e o

TYPE [5]

BALL
BALL RESET
RESET REL.

STATE [6] | MUXMODE

OFF 7

OFF 7

OFF 7

OFF 7

OFF 7

OFF 7

l[e]

VOLTAGE

VALUE [8]

1.8V/i33V

1.8V/i33V

1.8V/i33V

1.8V/i33V

1.8V/i33V

1.8V/i33V

POWER [9]

VDDSHV3

VDDSHV3

VDDSHV3

VDDSHV3

VDDSHV3

VDDSHV3

HYS [10]

Yes

Yes

Yes

Yes

Yes

BUFFER
TYPE [11]

LVCMOS

LVCMOS

LVCMOS

LVCMOS

LVCMOS

LVCMOS

PULL

RXACTIVE/

UP/DOWN | DSIS [13] | TXDISABL Clﬁali::]ai[i)é]
TYPE [12] E [14]
PU/PD 0 0/1 Yes
0
0
0
0
0
PU/PD 0 0/1 Yes
0
0
0
0
0
PU/PD 0 0/1 Yes
0
0
1
0
0
PU/PD 0 0/1 Yes
0
1
0
0
PUPD 0 o1 Yes
0
0
0
0
0
PUPD 0 o1 Yes
0
0
1
0
0
0
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# 4-1. Pin Attributes (continued)

BALL
EALL '[\‘1L]JMBER BALL NAME [2] SIGNAL NAME [3] MUX['\L{']ODE TYPE [5] RBEASLI;_T RRESLE.T VOLI{IS’AGE POWER[9] | HYS [10] T%‘;,FEFE':] upljgébvrxl DSIS [13] ?ﬁﬁg\ﬁ/ C'ﬁaﬁ]ai[ié]
STATE [6] MUXMODE VALUE [8] TYPE [12] E [14]
V27 PRGO_PRUO_GPOS PRGO_PRUO_GPOS 0 10 OFF 7 1.8V/3.3V VDDSHV3 Yes LVCMOS  PU/PD 0 o1 Yes
PRGO_PRUO_GPIS 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 o1 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_OUT28 |6 10 0
GPIO1_38 7 10 0
u2s PRGO_PRUO_GPO10 PRGO_PRUO_GPO10 0 10 OFF 7 1.8V/3.3V VDDSHV3 Yes LVCMOS  PU/PD 0 o1 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_OUT29 |6 10 0
GPIO1_39 7 10 0
AB25 PRGO_PRUO_GPO11 PRGO_PRUO_GPO11 0 10 OFF 7 1.8 V/3.3V VDDSHV3 Yes LVCMOS  PU/PD 0 o1 Yes
PRGO_PRUO_GPI11 1 I 0
PRGO_RGMII1_TX_CTL 2 o
PRGO_PWM3_TZ_OUT 3 o
MCASPO_AXR7 5 10 0
GPIO1_40 7 10 0
AD27 PRGO_PRUO_GPO12 PRGO_PRUO_GPO12 0 10 OFF 7 1.8 V/3.3V VDDSHV3 Yes LVCMOS  PU/PD 0 o1 Yes
PRGO_PRUO_GPI12 1 I 0
PRGO_RGMII1_TDO 2 o
PRGO_PWMO_AO 3 10 0
MCASPO_AXRS 5 10 0
GPIO1_41 7 10 0
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# 4-1. Pin Attributes (continued)

EALL '[\‘1L]JMBER BALL NAME [2]
AC26 PRGO_PRUO_GPO13
AD26 PRGO_PRUO_GPO14
AA24 PRGO_PRUO_GPO15
AD28 PRGO_PRUO_GPO16
u26 PRGO_PRUO_GPO17

SIGNAL NAME [3]

PRGO_PRUO_GPO13
PRGO_PRUO_GPI13
PRGO_RGMII1_TD1
PRGO_PWMO_BO
MCASPO_AXR9
GPIO1_42
PRGO_PRUO_GPO14
PRGO_PRUO_GPI14
PRGO_RGMII1_TD2
PRGO_PWMO_A1
MCASPO_AXR10
GPIO1_43
PRGO_PRUO_GPO15
PRGO_PRUO_GPI15
PRGO_RGMII1_TD3
PRGO_PWMO_B1
MCASPO_AXR11
GPIO1_44
PRGO_PRUO_GPO16
PRGO_PRUO_GPI16
PRGO_RGMII1_TXC
PRGO_PWMO_A2
MCASPO_AXR12
MCASP1_AHCLKR
GPIO1_45
PRGO_PRUO_GPO17
PRGO_PRUO_GPI17

PRGO_IEPO_EDC_SYNC_OUT1

PRGO_PWMO_B2
PRGO_ECAPO_SYNC_OUT
MCASPO_AXR13
MCASP1_AHCLKX
GPIO1_46

MUXMODE
[4]

N o g~ WN P O NO g W NP ON O WwN P OoON O WwN PP O N g w N e o

TYPE [5]

BALL
RESET

l[e]
VOLTAGE

STATE [6] MUXMODE VALUE [8]

OFF

OFF

OFF

OFF

OFF

1.8 V/3.3V VDDSHV3

1.8 V/3.3V VDDSHV3

1.8 V/3.3V VDDSHV3

1.8 V/3.3V VDDSHV3

1.8V/3.3V VDDSHV3

POWER [9]

HYS [10]

Yes

Yes

Yes

Yes

BUFFER
TYPE [11]

LVCMOS

LVCMOS

LVCMOS

LVCMOS

LVCMOS

PULL

RXACTIVE/

UP/DOWN | DSIS [13] | TXDISABL Clﬁali::]ai[i)é]
TYPE [12] E [14]
PU/PD 0 0/1 Yes
0
1
0
0
PU/PD 0 0/1 Yes
0
0
0
0
PU/PD 0 0/1 Yes
0
1
0
0
PU/PD 0 0/1 Yes
0
0
0
0
0
0
PUPD 0 o1 Yes
0
1
0
0
0
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# 4-1. Pin Attributes (continued)

BALL
EALL '[\‘1L]JMBER BALL NAME [2] SIGNAL NAME [3] MUX['\L{']ODE TYPE [5] RBEASLI;_T RRESLE.T VOLI{IE:;’AGE POWER[9] | HYS [10] T%‘;,FEF[ES] UP%J(ISIWN DSIS [13] ?ﬁﬁg\ﬁ/ C'ﬁaﬁ]ai[ié]
STATE [6] MUXMODE VALUE [8] TYPE [12] E [14]
V25 PRGO_PRUO_GPO18 PRGO_PRUO_GPO18 0 10 OFF 7 1.8 V/3.3V VDDSHV3 Yes LVCMOS  PU/PD 0 o1 Yes
PRGO_PRUO_GPI18 1 I 0
PRGO_IEPO_EDC_LATCH_INO 2 I 0
PRGO_PWMO_TZ_IN 3 I 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 PRGO_PRUO_GPO19 PRGO_PRUO_GPO19 0 10 OFF 7 1.8V/3.3V VDDSHV3 Yes LVCMOS  PU/PD 0 o1 Yes
PRGO_PRUO_GPI19 1 I 0
PRGO_IEPO_EDC_SYNC_OUTO 2 o
PRGO_PWMO_TZ_OUT 3 o
MCASPO_AXR15 5 10 0
MCASP2_AHCLKX 6 10 0
GPIO1_48 7 10 0
AB28 PRGO_PRU1_GPOO PRGO_PRU1_GPOO 0 10 OFF 7 1.8 V/3.3V VDDSHV3 Yes LVCMOS  PU/PD 0 o1 Yes
PRGO_PRU1_GPIO 1 I 0
PRGO_RGMII2_RDO 2 I 0
MCASP1_ACLKX 5 10 0
GPIO1_49 7 10 0
AC28 PRGO_PRU1_GPO1 PRGO_PRU1_GPO1 0 10 OFF 7 1.8V/3.3V VDDSHV3 Yes LVCMOS  PU/PD 0 o1 Yes
PRGO_PRU1_GPI1 1 I 0
PRGO_RGMII2_RD1 2 I 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 o1 Yes
PRGO_PRU1_GPI2 1 I 0
PRGO_RGMII2_RD2 2 I 0
PRGO_PWM2_A2 3 10 0
MCASP1_ACLKR 5 10 0
GPIO1_51 7 10 0
AB26 PRGO_PRU1_GPO3 PRGO_PRU1_GPO3 0 10 OFF 7 1.8V/3.3V VDDSHV3 Yes LVCMOS  PU/PD 0 o1 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
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# 4-1. Pin Attributes (continued)

BALL l[\lll]JMBER BALL NAME [2]
AA25 PRGO_PRU1_GPO4
u23 PRGO_PRU1_GPO5
AB27 PRGO_PRU1_GPO6
w28 PRGO_PRU1_GPO7
w27 PRGO_PRU1_GPO8

SIGNAL NAME [3]

PRGO_PRU1_GPO4
PRGO_PRU1_GPI4
PRGO_RGMII2_RX_CTL
PRGO_PWM2_B2
EQEPO_B
MCASP1_AXRO
MCASPO_AHCLKR
GPIO1_53
PRGO_PRU1_GPO5
PRGO_PRU1_GPI5
EQEPO_S
MCASP1_AXR1
MCASPO_AHCLKX
GPIO1_54
PRGO_PRU1_GPO6
PRGO_PRU1_GPI6
PRGO_RGMII2_RXC
MCASP1_AXR2
GPIO1_55
PRGO_PRU1_GPO7
PRGO_PRU1_GPI7
PRGO_IEP1_EDC_LATCH_IN1
SPI3_CS0
MCASP1_AXR3
UART2_TXD
GPIO1_56
PRGO_PRU1_GPO8
PRGO_PRU1_GPI8
PRGO_PWM2_TZ_OUT
MCASP1_AXR4
GPIO1_57

BALL
BALL RESET 10

MUX['\L{']ODE TYPE[5] = RESET REL. | VOLTAGE
STATE [6] MUXMODE VALUE [8]

10 OFF 7

10 OFF 7

10 OFF 7

10 OFF 7

10 OFF 7

N o0 w P O N o B NPRFEF O N O P O N O O b P ON O O B NN P O

1.8 V/3.3V VDDSHV3

1.8V/3.3V VDDSHV3

1.8V/3.3V VDDSHV3

1.8V/3.3V VDDSHV3

1.8V/3.3V VDDSHV3

PULL RXACTIVE/

T%‘;';FE?] UP/DOWN | DSIS [13] | TXDISABL Clﬁali::]ai[i)é]
TYPE [12] E [14]
LVCMOS PUPD 0 o Yes
0
0
1
0
0
0
0
LVCMOS PUPD 0 o1 Yes
0
0
0
0
0
LVCMOS PUPD 0 o1 Yes
0
0
0
0
LVCMOS PUPD 0 o1 Yes
0
0
1
0
0
LVCMOS PUPD 0 o1 Yes
0
0
0
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# 4-1. Pin Attributes (continued)

BALL NUMBER
[1

Y28

AB24

AC25

AD25

BALL NAME [2]

PRGO_PRU1_GPO9

PRGO_PRU1_GPO10

PRGO_PRU1_GPO11

PRGO_PRU1_GPO12

PRGO_PRU1_GPO13

SIGNAL NAME [3]

PRGO_PRU1_GPO9
PRGO_PRU1_GPI9
PRGO_UARTO_RXD
SPI3_CS3
MCASP1_AXR5

PRGO_IEPO_EDIO_DATA_IN_OUT30

GPIO1_58
PRGO_PRU1_GPO10
PRGO_PRU1_GPI10
PRGO_UARTO_TXD
PRGO_PWM2_TZ_IN
EQEPO_I
MCASP1_AXR6

PRGO_IEPO_EDIO_DATA_IN_OUT31

GPIO1_59
PRGO_PRU1_GPO11
PRGO_PRU1_GPI11
PRGO_RGMII2_TX_CTL
MCASP1_AXR7
GPIO1_60
PRGO_PRU1_GPO12
PRGO_PRU1_GPI12
PRGO_RGMII2_TDO
PRGO_PWM1_AO
MCASP1_AXR8
GPIO1_61
PRGO_PRU1_GPO13
PRGO_PRU1_GPI13
PRGO_RGMII2_TD1
PRGO_PWM1_BO
MCASP1_AXR9
GPIOL_62

MUXMODE

N oW N RO N W NN RO NN RO N0 W NP O N OO s NP O

TYPE [5]

BALL

/10 PULL RXACTIVE/

RESET VOLTAGE = POWER[9] | HYS[10] T%‘;EFE?] UP/DOWN | DSIS [13] | TXDISABL Clﬁali::\ai[i)é]
STATE [6] MUXMODE VALUE [8] TYPE [12] E [14]
OFF 1.8V/3.3V VDDSHV3 Yes LVCMOS  PU/PD 0 on Yes
0
1
1
0
0
0
OFF 1.8V/3.3V VDDSHV3 Yes LVCMOS  PU/PD 0 o1 Yes
0
0
0
0
0
0
OFF 1.8V/3.3V VDDSHV3 Yes LVCMOS  PU/PD 0 on Yes
0
0
0
OFF 1.8V/3.3V VDDSHV3 Yes LVCMOS  PU/PD 0 o1 Yes
0
0
0
0
OFF 1.8V/3.3V VDDSHV3 Yes LVCMOS  PU/PD 0 o1 Yes
0
1
0
0
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# 4-1. Pin Attributes (continued)

BALL
EALL '[\‘1L]JMBER BALL NAME [2] SIGNAL NAME [3] MUX['\L{']ODE TYPE [5] RBEASLI;_T RRESLE.T VOLI{IS’AGE POWER[9] | HYS [10] T%‘;,FEFE':] upljgébvrxl DSIS [13] ?ﬁﬁg\ﬁ/ C'ﬁaﬁ]ai[ié]
STATE [6] MUXMODE VALUE [8] TYPE [12] E [14]
AD24 PRGO_PRU1_GPO14 PRGO_PRU1_GPO14 0 10 OFF 7 1.8 V/3.3V VDDSHV3 Yes LVCMOS  PU/PD 0 o1 Yes
PRGO_PRU1_GPI14 1 I 0
PRGO_RGMII2_TD2 2 o
PRGO_PWM1_Al 3 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 o1 Yes
PRGO_PRU1_GPI15 1 I 0
PRGO_RGMII2_TD3 2 o
PRGO_PWM1_B1 3 10 1
MCASP2_ACLKR 5 10 0
GPIO1_64 7 10 0
AC24 PRGO_PRU1_GPO16 PRGO_PRU1_GPO16 0 10 OFF 7 1.8 V/3.3V VDDSHV3 Yes LVCMOS  PU/PD 0 o1 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 1.8 V/3.3V VDDSHV3 Yes LVCMOS  PU/PD 0 o1 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
Y26 PRGO_PRU1_GPO18 PRGO_PRU1_GPO18 0 10 OFF 7 1.8V/3.3V VDDSHV3 Yes LVCMOS  PU/PD 0 o1 Yes
PRGO_PRU1_GPI18 1 I 0
PRGO_IEP1_EDC_LATCH_INO 2 I 0
PRGO_PWM1_TZ_IN 3 I 0
SPI3_DO 4 10 0
MCASP2_AFSX 5 10 0
UART2_CTSn 6 I 1
GPIO1_67 7 10 0
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# 4-1. Pin Attributes (continued)

BALL
EALL '[\‘1L]JMBER BALL NAME [2] SIGNAL NAME [3] MUX['\L{']ODE TYPE [5] RBEASLI;T RRESLE.T VOLI{IS’AGE POWER[9] | HYS [10] T%‘;,EFE':] upljgébvrxl DSIS [13] ?ﬁgg«“ﬁ/ C'ﬁaﬁ]ai[ié]
STATE [6] MUXMODE VALUE [8] TYPE [12] E [14]
W26 PRGO_PRU1_GPO19 PRGO_PRU1_GPO19 0 10 OFF 7 1.8V/3.3V VDDSHV3 Yes LVCMOS  PU/PD 0 on Yes
PRGO_PRU1_GPI19 1 I 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 o1 Yes
SPI1_CS3 1 10 1
PRG2_PWM1_B1 3 10 1
GPIO1_1 7 10 0
AD18 PRG1_MDIOO_MDIO PRG1_MDIOO_MDIO 0 10 OFF 7 1.8V/3.3V VDDSHV4 Yes LVCMOS  PU/PD 0 on Yes
SPI1_CS2 1 10 1
PRG2_PWM1_A1l 3 10 0
GPIO1_0 7 10 0
AE22 PRG1_PRUO_GPOO PRG1_PRUO_GPOO 0 10 OFF 7 1.8V/3.3V VDDSHV4 Yes LVCMOS  PU/PD 0 o1 Yes
PRG1_PRUO_GPIO 1 I 0
PRG1_RGMII1_RDO 2 I 0
PRG1_PWM3_A0 3 10 0
GPIO0_56 7 10 0
AG24 PRG1_PRUO_GPO1 PRG1_PRUO_GPO1 0 10 OFF 7 1.8V/3.3V VDDSHV4 Yes LVCMOS  PU/PD 0 on Yes
PRG1_PRUO_GPI1 1 I 0
PRG1_RGMII1_RD1 2 I 0
PRG1_PWM3_BO 3 10 1
GPIO0_57 7 10 0
AF23 PRG1_PRUO_GPO2 PRG1_PRUO_GPO2 0 10 OFF 7 1.8V/3.3V VDDSHV4 Yes LVCMOS  PU/PD 0 o1 Yes
PRG1_PRUO_GPI2 1 I 0
PRG1_RGMII1_RD2 2 I 0
PRG1_PWM2_AO 3 10 0
GPIOO0_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 o1 Yes
PRG1_PRUO_GPI3 1 I 0
PRG1_RGMII1_RD3 2 I 0
PRG1_PWM3_A2 3 10 0
GPIO0_59 7 10 0
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# 4-1. Pin Attributes (continued)

AG23

AF27

AF22

AG27

AF28

AF26

AH25

BALL NUMBER

[1]

BALL NAME [2]

PRG1_PRUO_GPO4

PRG1_PRUO_GPO5

PRG1_PRUO_GPO6

PRG1_PRUO_GPO7

PRG1_PRUO_GPOS

PRG1_PRUO_GPO9

PRG1_PRUO_GPO10

SIGNAL NAME [3]

PRG1_PRUO_GPO4
PRG1_PRUO_GPI4
PRG1_RGMII1_RX_CTL
PRG1_PWM2_BO

GPIO0_60
PRG1_PRUO_GPO5
PRG1_PRUO_GPI5
PRG1_PWM3_B2

GPIO0_61
PRG1_PRUO_GPO6
PRG1_PRUO_GPI6
PRG1_RGMII1_RXC
PRG1_PWM3_Al

GPIOO_62
PRG1_PRUO_GPO7
PRG1_PRUO_GPI7
PRG1_IEPO_EDC_LATCH_IN1
PRG1_PWM3_B1

GPIOO_63
PRG1_PRUO_GPOS
PRG1_PRUO_GPI8
PRG1_PWM2_Al

GPIO0_64
PRG1_PRUO_GPO9
PRG1_PRUO_GPI9
PRG1_UARTO_CTSn
PRG1_PWM3_TZ_IN
SPI2_CS1
PRG1_IEPO_EDIO_DATA_IN_OUT28
GPIOO0_65
PRG1_PRUO_GPO10
PRG1_PRUO_GPI10
PRG1_UARTO_RTSn
PRG1_PWM2_B1

SPI2_CS2
PRG1_IEPO_EDIO_DATA_IN_OUT29
GPIO0_66

MUXMODE

N o A W N PO NOO SR WN P O N W R O N WN P O SN WNMN P O N W P O N WD+ O

[4]

TYPE [5]

BALL
BALL RESET
RESET REL.

STATE [6] | MUXMODE

OFF 7

OFF 7

OFF 7

OFF 7

OFF 7

OFF 7

OFF 7

110
VOLTAGE
VALUE [8]

1.8 V/3.3V VDDSHV4

1.8V/3.3V VDDSHV4

1.8 V/3.3V VDDSHV4

1.8V/3.3V VDDSHV4

1.8V/3.3V VDDSHV4

1.8V/3.3V VDDSHV4

1.8 V/3.3V VDDSHV4

POWER [9]

HYS [10]

Yes

Yes

Yes

Yes

Yes

Yes

BUFFER
TYPE [11]

LVCMOS

LVCMOS

LVCMOS

LVCMOS

LVCMOS

LVCMOS

LVCMOS

PULL

UP/DOWN | DSIS [13]

TYPE [12]

PU/PD

PU/PD

PU/PD

PU/PD

PU/PD

PU/PD

PU/PD

o O P

RXACTIVE/
TXDISABL
E [14]

0/1

0/1

0/1

0/1

0/1

0/1

0/1

10 Daisy
Chain [15]

Yes

Yes

Yes

Yes

Yes

Yes

Yes
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# 4-1. Pin Attributes (continued)

BALL
EALL '[\‘1L]JMBER BALL NAME [2] SIGNAL NAME [3] MUX['\L{']ODE TYPE [5] RBEASLI;_T RIEEET VOLI{IS’AGE POWER[9] | HYS [10] T%‘;,FEFE':] UP%(ISI\?VN DSIS [13] ?ﬁﬁg\ﬁ’ C'ﬁaﬁ]ai[ié]
STATE [6] MUXMODE VALUE [8] TYPE [12] E [14]
AF21 PRG1_PRUO_GPO11 PRG1_PRUO_GPO11 0 10 OFF 7 1.8V/3.3V VDDSHV4 Yes LVCMOS  PU/PD 0 on Yes
PRG1_PRUO_GPI11 1 I 0
PRG1_RGMII1_TX_CTL 2 o
PRG1_PWM3_TZ_OUT 3 o
GPIOO_67 7 10 0
AH20 PRG1_PRUO_GPO12 PRG1_PRUO_GPO12 0 10 OFF 7 1.8V/3.3V VDDSHV4 Yes LVCMOS  PU/PD 0 o1 Yes
PRG1_PRUO_GPI12 1 I 0
PRG1_RGMII1_TDO 2 o
PRG1_PWMO_AO 3 10 0
GPIOO_68 7 10 0
AH21 PRG1_PRUO_GPO13 PRG1_PRUO_GPO13 0 10 OFF 7 1.8V/3.3V VDDSHV4 Yes LVCMOS  PU/PD 0 o1 Yes
PRG1_PRUO_GPI13 1 I 0
PRG1_RGMII1_TD1 2 o
PRG1_PWMO_BO 3 10 1
GPIO0_69 7 10 0
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_AL 3 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 o1 Yes
PRG1_PRUO_GPI15 1 I 0
PRG1_RGMII1_TD3 2 o
PRG1_PWMO_B1 3 10 1
GPIOO_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 o1 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 on 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
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# 4-1. Pin Attributes (continued)

BALL
EALL '[\‘1L]JMBER BALL NAME [2] SIGNAL NAME [3] MUX['\L{']ODE TYPE [5] RBEASLI;_T RRESLE.T VOLI{IS’AGE POWER[9] | HYS [10] T%‘;,FEFE':] upljgébvrxl DSIS [13] ?ﬁﬁg\ﬁ/ C'ﬁaﬁ]ai[ié]
STATE [6] MUXMODE VALUE [8] TYPE [12] E [14]

AG25 PRG1_PRUO_GPO18 PRG1_PRUO_GPO18 0 10 OFF 7 1.8 V/3.3V VDDSHV4 Yes LVCMOS  PU/PD 0 01 Yes
PRG1_PRUO_GPI18 1 I 0
PRG1_IEPO_EDC_LATCH_INO 2 I 0
PRG1_PWMO_TZ_IN 3 I 0
GPIO0_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 o1 Yes
PRG1_PRUO_GPI19 1 I 0
PRG1_IEPO_EDC_SYNC_OUTO 2 o
PRG1_PWMO_TZ_OUT 3 o
GPIOO_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 o1 Yes
PRG1_PRU1_GPIO 1 I 0
PRG1_RGMII2_RDO 2 I 0
GPIO0_76 7 10 0

AH23 PRG1_PRU1_GPO1 PRG1_PRU1_GPO1 0 10 OFF 7 1.8V/3.3V VDDSHV4 Yes LVCMOS  PU/PD 0 o1 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 o1 Yes
PRG1_PRU1_GPI2 1 I 0
PRG1_RGMII2_RD2 2 I 0
PRG1_PWM2_A2 3 10 0
GPIO0_78 7 10 0

AH22 PRG1_PRU1_GPO3 PRG1_PRU1_GPO3 0 10 OFF 7 1.8V/3.3V VDDSHV4 Yes LVCMOS  PU/PD 0 o1 Yes
PRG1_PRU1_GPI3 1 I 0
PRG1_RGMII2_RD3 2 I 0
EQEP1_A 4 I 0
GPIO0_79 7 10 0

AE21 PRG1_PRU1_GPO4 PRG1_PRU1_GPO4 0 10 OFF 7 1.8V/3.3V VDDSHV4 Yes LVCMOS  PU/PD 0 o1 Yes
PRG1_PRU1_GPl4 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
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# 4-1. Pin Attributes (continued)

BALL
EALL '[\‘1L]JMBER BALL NAME [2] SIGNAL NAME [3] MUX['Z']ODE TYPE [5] RBEASLI;T RREELE.T VOLI{I'OAGE POWER[9] | HYS [10] T%‘;,';F[ES] UP%J(ISIWN DSIS [13] F%%Téf’ Clﬁali::\ai[i)é]
STATE [6] MUXMODE VALUE [8] TYPE [12] E [14]

AC22 PRG1_PRU1_GPO5 PRG1_PRU1_GPO5 0 10 OFF 7 1.8 V/3.3V VDDSHV4 Yes LVCMOS  PU/PD 0 o1 Yes
PRG1_PRU1_GPI5 1 I 0
EQEP1_S 4 10 0
GPIOO_81 7 10 0

AG22 PRG1_PRU1_GPO6 PRG1_PRU1_GPO6 0 10 OFF 7 1.8V/3.3V VDDSHV4 Yes LVCMOS  PU/PD 0 o1 Yes
PRG1_PRU1_GPI6 1 I 0
PRG1_RGMII2_RXC 2 I 0
GPIOO_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 o1 Yes
PRG1_PRU1_GPI7 1 I 0
PRG1_IEP1_EDC_LATCH_IN1 2 I 0
SPI2_CS0 4 10 1
UARTL_TXD 6 o
GPIOO_83 7 10 0

AE24 PRG1_PRU1_GPOS8 PRG1_PRU1_GPO8 0 10 OFF 7 1.8V/3.3V VDDSHV4 Yes LVCMOS  PU/PD 0 o1 Yes
PRG1_PRU1_GPI8 1 I 0
PRG1_PWM2_TZ_OUT 3 o
GPIO0_84 7 10 0

AF25 PRG1_PRU1_GPO9 PRG1_PRU1_GPO9 0 10 OFF 7 1.8V/3.3V VDDSHV4 Yes LVCMOS  PU/PD 0 o1 Yes
PRG1_PRU1_GPI9 1 I 0
PRG1_UARTO_RXD 2 I 1
PRG1_IEPO_EDIO_DATA_IN_OUT30 |6 10 0
GPIOO_85 7 10 0

AF24 PRG1_PRU1_GPO10 PRG1_PRU1_GPO10 0 10 OFF 7 1.8V/3.3V VDDSHV4 Yes LVCMOS  PU/PD 0 o1 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_OUT31 |6 10 0
GPIO0_86 7 10 0

AC20 PRG1_PRU1_GPO11 PRG1_PRU1_GPO11 0 10 OFF 7 1.8 VI3.3V VDDSHV4 Yes LVCMOS PU/PD 0 o1 Yes
PRG1_PRU1_GPI11 1 I 0
PRG1_RGMII2_TX_CTL 2 o
EQEP1_| 4 10 0
GPIOO_87 7 10 0

40 Terminal Configuration and Functions Copyright © 2017-2019, Texas Instruments Incorporated


http://www.tij.co.jp/product/jp/am6548?qgpn=am6548
http://www.tij.co.jp/product/jp/am6528?qgpn=am6528
http://www.tij.co.jp/product/jp/am6546?qgpn=am6546
http://www.tij.co.jp/product/jp/am6526?qgpn=am6526
http://www.tij.co.jp/product/jp/am6527?qgpn=am6527
http://www.tij.co.jp

l, F{EXAS AMG6548, AM6528, AM6546
NSTRUMENTS AM6526, AM6527

www.tij.co.jp JAJSGC3H —NOVEMBER 2017 —-REVISED JUNE 2019

# 4-1. Pin Attributes (continued)

BALL
EALL '[\‘1L]JMBER BALL NAME [2] SIGNAL NAME [3] MUX['\L{']ODE TYPE [5] RBEASLI;_T RRESLE.T VOLI{IS’AGE POWER[9] | HYS [10] T%‘;,EFE?] upljgébvrxl DSIS [13] F%fs%f/ C'ﬁaﬁ]ai[ié]
STATE [6] MUXMODE VALUE [8] TYPE [12] E [14]
AE20 PRG1_PRU1_GPO12 PRG1_PRU1_GPO12 0 10 OFF 7 1.8V/3.3V VDDSHV4 Yes LVCMOS  PU/PD 0 o1 Yes
PRG1_PRU1_GPI12 1 I 0
PRG1_RGMII2_TDO 2 o
PRG1_PWM1_AO 3 10 0
GPIOO_88 7 10 0
AF19 PRG1_PRU1_GPO13 PRG1_PRU1_GPO13 0 10 OFF 7 1.8V/3.3V VDDSHV4 Yes LVCMOS  PU/PD 0 o1 Yes
PRG1_PRU1_GPI13 1 I 0
PRG1_RGMII2_TD1 2 o
PRG1_PWM1_BO 3 10 1
GPIO0_89 7 10 0
AH19 PRG1_PRU1_GPO14 PRG1_PRU1_GPO14 0 10 OFF 7 1.8V/3.3V VDDSHV4 Yes LVCMOS  PU/PD 0 o1 Yes
PRG1_PRU1_GPI14 1 I 0
PRG1_RGMII2_TD2 2 o
PRG1_PWM1_Al 3 10 0
GPIO0_90 7 10 0
AG19 PRG1_PRU1_GPO15 PRG1_PRU1_GPO15 0 10 OFF 7 1.8V/3.3V VDDSHV4 Yes LVCMOS  PU/PD 0 o1 Yes
PRG1_PRU1_GPI15 1 I 0
PRG1_RGMII2_TD3 2 o
PRG1_PWM1_B1 3 10 1
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 o1 Yes
PRG1_PRU1_GPI16 1 I 0
PRG1_RGMII2_TXC 2 10 0
PRG1_PWM1_A2 3 10 0
GPIOO0_92 7 10 0
AE23 PRG1_PRU1_GPO17 PRG1_PRU1_GPO17 0 10 OFF 7 1.8V/3.3V VDDSHV4 Yes LVCMOS  PU/PD 0 o1 Yes
PRG1_PRU1_GPI17 1 I 0
PRG1_IEP1_EDC_SYNC_OUT1 2 o
PRG1_PWM1_B2 3 10 1
SPI2_CLK 4 10 0
PRG1_ECAPO_SYNC_OUT 5 o
UART1_RXD 6 I 1
GPIO0_93 7 10 0
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# 4-1. Pin Attributes (continued)

BALL
EALL '[\‘1L]JMBER BALL NAME [2] SIGNAL NAME [3] MUX['\L{']ODE TYPE [5] RBEASLI;_T RRESLE.T VOLI{IS’AGE POWER[9] | HYS [10] T%‘;,FEFE':] upljgébvrxl DSIS [13] ?ﬁﬁg\ﬁ/ C'ﬁaﬁ]ai[ié]
STATE [6] MUXMODE VALUE [8] TYPE [12] E [14]
AD22 PRG1_PRU1_GPO18 PRG1_PRU1_GPO18 0 10 OFF 7 1.8 V/3.3V VDDSHV4 Yes LVCMOS  PU/PD 0 o1 Yes
PRG1_PRU1_GPI18 1 I 0
PRG1_IEP1_EDC_LATCH_INO 2 I 0
PRG1_PWML_TZ_IN 3 I 0
SPI2_DO 4 10 0
PRG1_ECAPO_SYNC_IN 5 I 0
UART1_CTSn 6 I 1
GPIO0_94 7 10 0
AC21 PRG1_PRU1_GPO19 PRG1_PRU1_GPO19 0 10 OFF 7 1.8V/3.3V VDDSHV4 Yes LVCMOS  PU/PD 0 o1 Yes
PRG1_PRU1_GPI19 1 I 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_GPOO PRG2_PRUO_GPOO 0 10 OFF 7 1.8V/3.3V VDDSHV5 Yes LVCMOS  PU/PD 0 o1 Yes
PRG2_PRUO_GPIO 1 I 0
PRG2_RGMII1_RDO 2 I 0
GPMCO_A25 3 oz
TRC_CLK 4 o
EHRPWMO_SYNCI 5 I 0
PRG2_PWM3_A0 6 10 0
GPIO0_30 7 10 0
AE18 PRG2_PRUO_GPO1 PRG2_PRUO_GPO1 0 10 OFF 7 1.8 VI3.3V VDDSHV5 Yes LVCMOS  PU/PD 0 o1 Yes
PRG2_PRUO_GPI1 1 I 0
PRG2_RGMII1_RD1 2 I 0
GPMCO_A24 3 oz
TRC_CTL 4 o
EHRPWMO_SYNCO 5 o
SYNC2_OUT 6 o
GPIO0_31 7 10 0
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# 4-1. Pin Attributes (continued)

BALL NUMBER

1] BALL NAME [2]

AH17 PRG2_PRUO_GPO2
AG18 PRG2_PRUO_GPO3
AG17 PRG2_PRUO_GPO4
AF17 PRG2_PRUO_GPO5

SIGNAL NAME [3]

PRG2_PRUO_GPO2
PRG2_PRUO_GPI2
PRG2_RGMII1_RD2
GPMCO_A23
TRC_DATAO
EHRPWM_TZn_INO
SYNC3_OUT
GPIOO_32
PRG2_PRU0O_GPO3
PRG2_PRUO_GPI3
PRG2_RGMII1_RD3
GPMCO_A22
TRC_DATAL
EHRPWMO_A
PRG2_PWM3_B0
GPIOO_33
PRG2_PRUO_GPO4
PRG2_PRUO_GPI4
PRG2_RGMII1_RX_CTL
GPMCO_A21
TRC_DATA2
EHRPWMO_B
PRG2_PWMO_AO
GPIO0_34
PRG2_PRUO_GPO5
PRG2_PRUO_GPI5
PRG2_RGMII1_RXC
GPMCO_A20
TRC_DATA3
EHRPWM1_A
PRG2_PWM3_Al
GPIOO_35

BALL

REAHICRE TYPE [5] RESET REL.

4] STATE [6] MUXMODE VALUE [8]

10 OFF 7

10 OFF 7

OFF 7

10 OFF 7

N o g s WN P O N O B~ WON P O N O OB WNPRFP O N O o B W NP O
(e}

BALL RESET

l[e]
VOLTAGE

1.8 V/3.3V VDDSHV5

1.8V/3.3V VDDSHV5

1.8 V/3.3V VDDSHV5

1.8 V/3.3V VDDSHV5

POWER [9]

HYS [10]

Yes

Yes

Yes

Yes

PULL RXACTIVE/

T%‘;';FE?] UP/DOWN | DSIS [13] | TXDISABL C'ﬁaﬁ]a'[ié]
TYPE [12] E [14]
LVCMOS PUPD 0 o Yes
0
0
0
0
LVCMOS PUPD 0 o1 Yes
0
0
0
1
0
LVCMOS PUPD 0 o1 Yes
0
0
0
0
0
LVCMOS PUPD 0 o Yes
0
0
0
0
0
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# 4-1. Pin Attributes (continued)

BALL
EALL '[\‘1L]JMBER BALL NAME [2] SIGNAL NAME [3] MUX['X']ODE TYPE [5] RBEASLI;_T RRESLE.T VOLI{IS’AGE POWER[9] | HYS [10] T%‘;';FE':] UP?I;JEI\;VN DSIS [13] ?ﬁggx‘\ﬁ/ C'ﬁaﬁ]ai[ié]
STATE [6] MUXMODE VALUE [8] TYPE [12] E [14]
AE17 PRG2_PRUO_GPO6 PRG2_PRUO_GPO6 0 10 OFF 7 1.8V/3.3V VDDSHV5 Yes LVCMOS  PU/PD 0 on Yes
PRG2_PRUO_GPI6 1 I 0
PRG2_RGMII1_TX_CTL 2 o
GPMCO_A19 3 oz
TRC_DATA4 4 o
EHRPWM1_B 5 10 0
PRG2_PWM3_B1 6 10 1
GPIOO_36 7 10 0
AC19 PRG2_PRUO_GPO7 PRG2_PRUO_GPO7 0 10 OFF 7 1.8V/3.3V VDDSHV5 Yes LVCMOS  PU/PD 0 o1 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
GPIOO_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 o1 Yes
PRG2_PRUO_GPIS 1 I 0
PRG2_RGMII1_TDO 2 o
GPMCO_A17 3 oz
TRC_DATA6 4 o
EHRPWM2_A 5 10 0
PRG2_PWMO_BO 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 on 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
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# 4-1. Pin Attributes (continued)

BALL NUMBER

1] BALL NAME [2]

AF16 PRG2_PRUO_GPO10
AE16 PRG2_PRUO_GPO11
AD16 PRG2_PRUO_GPO16
AH15 PRG2_PRU1_GPOO

SIGNAL NAME [3]

PRG2_PRUO_GPO10
PRG2_PRUO_GPI10
PRG2_RGMII1_TD2
GPMCO_A15
TRC_DATA8
EHRPWM_TZn_IN2
EHRPWM_SOCB
GPIO0_40
PRG2_PRUO_GPO11
PRG2_PRUO_GPI11
PRG2_RGMII1_TD3
GPMCO_A14
TRC_DATA9
PRG2_ECAPO_IN_APWM_OUT
GPIO0_41
PRG2_PRUO_GPO16
PRG2_PRUO_GPI16
PRG2_RGMII1_TXC
GPMCO_A13
TRC_DATA10
PRG2_PWMO_A1
GPIOO_42
PRG2_PRU1_GPOO
PRG2_PRU1_GPI0
PRG2_RGMII2_RDO
GPMCO_A12
TRC_DATA11
EHRPWM3_A
PRG2_PWM3_A2
GPIOO_43

MUXMODE

N o g A WN P O NOO A ON P O N O S O®ON P O NOO GG B ODN PP O

[4]

TYPE [5]

BALL
BALL RESET 10
RESET REL. | VOLTAGE  POWER [9]
STATE [6] MUXMODE VALUE [8]
OFF 1.8V/3.3V VDDSHV5
OFF 7 1.8V/3.3V VDDSHV5
OFF 7 1.8V/3.3V VDDSHV5
OFF 7 1.8V/3.3V VDDSHV5

HYS [10]

Yes

Yes

Yes

Yes

PULL

RXACTIVE/

T%‘;';FE?] UP/DOWN | DSIS [13] | TXDISABL C'ﬁaﬁ]a'[ié]
TYPE [12] E [14]
LVCMOS PUPD 0 o Yes
0
0
0
LVCMOS PUPD 0 o1 Yes
0
0
0
LVCMOS PUPD 0 o Yes
0
0
0
0
LVCMOS PUPD 0 o1 Yes
0
0
0
0
0
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# 4-1. Pin Attributes (continued)

BALL
EALL '[\‘1L]JMBER BALL NAME [2] SIGNAL NAME [3] MUX['\L{']ODE TYPE [5] RBEASLI;T RREI?II.E.T VOLI{IS’AGE POWER[9] | HYS [10] T%‘;,EFE':] upljgébvrxl DSIS [13] ?ﬁﬁg\ﬁ’ C'ﬁaﬁ]ai[ié]
STATE [6] MUXMODE VALUE [8] TYPE [12] E [14]
AC16 PRG2_PRU1_GPO1 PRG2_PRU1_GPO1 0 10 OFF 7 1.8V/3.3V VDDSHV5 Yes LVCMOS  PU/PD 0 on Yes
PRG2_PRU1_GPI1 1 I 0
PRG2_RGMII2_RD1 2 I 0
GPMCO_A11 3 oz
TRC_DATA12 4 o
EHRPWM3_B 5 10 0
PRG2_PWM3_B2 6 10 1
GPIOO_44 7 10 0
AD17 PRG2_PRU1_GPO2 PRG2_PRU1_GPO2 0 10 OFF 7 1.8V/3.3V VDDSHV5 Yes LVCMOS  PU/PD 0 o1 Yes
PRG2_PRU1_GPI2 1 I 0
PRG2_RGMII2_RD2 2 I 0
GPMCO_A10 3 oz
TRC_DATAL3 4 o
EHRPWM3_SYNCI 5 I 0
PRG2_PWMO_B1 6 10 1
GPIOO_45 7 10 0
AH14 PRG2_PRU1_GPO3 PRG2_PRU1_GPO3 0 10 OFF 7 1.8V/3.3V VDDSHV5 Yes LVCMOS  PU/PD 0 o1 Yes
PRG2_PRU1_GPI3 1 I 0
PRG2_RGMII2_RD3 2 I 0
GPMCO_A9 3 oz
TRC_DATA14 4 o
EHRPWM3_SYNCO 5 o
GPIOO_46 7 10 0
AG14 PRG2_PRU1_GPO4 PRG2_PRU1_GPO4 0 10 OFF 7 1.8V/3.3V VDDSHV5 Yes LVCMOS  PU/PD 0 o1 Yes
PRG2_PRU1_GPl4 1 I 0
PRG2_RGMII2_RX_CTL 2 I 0
GPMCO_A8 3 oz
TRC_DATAL5 4 o
EHRPWM_TZn_IN3 5 I 0
PRG2_ECAPO_SYNC_OUT 6 o
GPIOO_47 7 10 0
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# 4-1. Pin Attributes (continued)

EALL '[\‘1L]JMBER BALL NAME [2]
AG15 PRG2_PRU1_GPO5
AC17 PRG2_PRU1_GPO6
AE15 PRG2_PRU1_GPO7
AD15 PRG2_PRU1_GPO8

SIGNAL NAME [3]

PRG2_PRU1_GPO5
PRG2_PRU1_GPI5
PRG2_RGMII2_RXC
GPMCO_A7
TRC_DATA16
EHRPWM4_A
GPIOO_48
PRG2_PRU1_GPO6
PRG2_PRU1_GPI6
PRG2_RGMII2_TX_CTL
GPMCO_A6
TRC_DATA17
EHRPWM4_B
GPIO0_49
PRG2_PRU1_GPO7
PRG2_PRU1_GPI7
PRG2_MDIOO_MDC
GPMCO_A5
TRC_DATA18
EHRPWM_TZn_IN4
PRG2_PWM3_TZ_IN
GPIO0_50
PRG2_PRU1_GPOS
PRG2_PRU1_GPI8
PRG2_RGMII2_TDO
GPMCO_A4
TRC_DATA19
EHRPWM5_A
PRG2_PWMO_A2
GPIO0_51

BALL

BALL RESET

REAHICRE TYPE [5] RESET REL.

4] STATE [6] MUXMODE VALUE [8]

10 OFF 7

10 OFF 7

OFF 7

10 OFF 7

N o g A WN P O N O g b WN PP O N O MM OWNPRFP O N OGS O PR O
(o]

l[e]
VOLTAGE

1.8 V/3.3V VDDSHV5

1.8 V/3.3V VDDSHV5

1.8V/3.3V VDDSHV5

1.8 V/3.3V VDDSHV5

POWER [9]

HYS [10]

Yes

Yes

Yes

Yes

PULL RXACTIVE/

T%‘;';FE?] UP/DOWN | DSIS [13] | TXDISABL C'ﬁaﬁ]a'[ié]
TYPE [12] E [14]
LVCMOS PUPD 0 o Yes
0
0
0
0
LVCMOS PUPD 0 o1 Yes
0
0
0
LVCMOS PUPD 0 o1 Yes
0
0
0
0
LVCMOS PUPD 0 o1 Yes
0
0
0
0
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# 4-1. Pin Attributes (continued)

BALL
EALL '[\‘1L]JMBER BALL NAME [2] SIGNAL NAME [3] MUX['Z']ODE TYPE [5] RBEASLI;T FaRElg.IE.T VOLI{I'OAGE POWER[9] | HYS [10] T%‘;,';F[El'}] UP?I;JEI\;VN DSIS [13] F%%Téf’ Clﬁali::\ai[i)é]
STATE [6] MUXMODE VALUE [8] TYPE [12] E [14]
AF14 PRG2_PRU1_GPO9 PRG2_PRU1_GPO9 0 10 OFF 7 1.8 V/3.3V VDDSHV5 Yes LVCMOS  PU/PD 0 o1 Yes
PRG2_PRU1_GPI9 1 I 0
PRG2_RGMII2_TD1 2 o
GPMCO_A3 3 oz
TRC_DATA20 4 o
EHRPWMS_B 5 10 0
PRG2_PWM3_TZ_OUT 6 o
GPIO0_52 7 10 0
AC15 PRG2_PRU1_GPO10 PRG2_PRU1_GPO10 0 10 OFF 7 1.8V/3.3V VDDSHV5 Yes LVCMOS  PU/PD 0 o1 Yes
PRG2_PRU1_GPI10 1 I 0
PRG2_RGMII2_TD2 2 o
GPMCO_A2 3 oz
TRC_DATA21 4 o
EHRPWM_TZn_IN5 5 I 0
PRG2_PWMO_B2 6 10 1
GPIO0_53 7 10 0
AD14 PRG2_PRU1_GPO11 PRG2_PRU1_GPO11 0 10 OFF 7 1.8V/3.3V VDDSHV5 Yes LVCMOS  PU/PD 0 o1 Yes
PRG2_PRU1_GPI11 1 I 0
PRG2_RGMII2_TD3 2 o
GPMCO_A1 3 oz
TRC_DATA22 4 o
PRG2_ECAPO_SYNC_IN 6 I 0
GPIO0_54 7 10 0
AE14 PRG2_PRU1_GPO16 PRG2_PRU1_GPO16 0 10 OFF 7 1.8V/3.3V VDDSHV5 Yes LVCMOS  PU/PD 0 o1 Yes
PRG2_PRU1_GPI16 1 I 0
PRG2_RGMII2_TXC 2 10 0
GPMCO_AO 3 oz
TRC_DATA23 4 o
PRG2_PWM1_TZ_OUT 6 o
GPIO0_55 7 10 0
AF9 REFCLKON REFCLKON o OFF 1.8V VDDA_1P8_SE LJCB CLK No
RDESO
AF10 REFCLKOP REFCLKOP o OFF 1.8V VDDA_1P8_SE LJCB CLK No
RDESO
AES REFCLKIN REFCLKIN o OFF 18V VDDA_1P8_SE LICB CLK No
RDESO
AE9 REFCLK1P REFCLK1P o OFF 18V VDDA_1P8_SE LICB CLK No
RDESO
D19 RESETSTATz RESETSTATZ 0 o OFF 0 1.8V/3.3V VDDSHVO Yes LVCMOS  PU/PD 0/0 Yes
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# 4-1. Pin Attributes (continued)

BALL
BALL 10 PULL RXACTIVE/ :
EAALL USSR BALL NAME [2] SIGNAL NAME [3] MUX['\L{']ODE TYPE[5] = RESET VOLTAGE = POWER[9] | HYS[10] T%‘;,EFE':] UP/DOWN | DSIS [13] | TXDISABL C'ﬁaﬁ]a'[ié]
STATE [6] MUXMODE VALUE [8] TYPE [12] E [14]
F17 RESETz RESETz 0 I PU 1.8V/3.3V VDDSHVO Yes LVCMOS  PU/PD 11 Yes
AG5 SERDES0_REFCLKN SERDES0_REFCLKN I OFF 18V VDDA_1P8_SE SERDESO No
RDESO
AG6 SERDES0O_REFCLKP SERDES0_REFCLKP OFF 18V VDDA_1P8_SE SERDESO No
RDESO
AC9 SERDES0O_REFRES SERDES0_REFRES A 18V VDDA_1P8_SE SERDESO No
RDESO
AH3 SERDESO_RXN SERDESO_RXN OFF 18V VDDA_1P8_SE SERDESO No
RDESO
AG2 SERDESO_RXP SERDESO_RXP OFF 18V VDDA _1P8_SE SERDESO No
RDESO
AH4 SERDESO_TXN SERDESO_TXN o OFF 18V VDDA_1P8_SE SERDESO No
RDESO
AG3 SERDESO_TXP SERDES0_TXP o OFF 18V VDDA_1P8_SE SERDESO No
RDESO
AHG SERDES1_REFCLKN SERDES1_REFCLKN OFF 18V VDDA_1P8_SE SERDES1 No
RDESO
AH7 SERDES1_REFCLKP SERDES1_REFCLKP OFF 18V VDDA_1P8_SE SERDES1 No
RDESO
AC14 SERDES1_REFRES SERDES1_REFRES A 18V VDDA_1P8_SE SERDES1 No
RDESO
AGO SERDES1_RXN SERDES1_RXN OFF 18V VDDA _1P8_SE SERDES1 No
RDESO
AH10 SERDES1_RXP SERDES1_RXP OFF 18V VDDA_1P8_SE SERDES1 No
RDESO
AHY SERDES1_TXN SERDES1_TXN o OFF 18V VDDA_1P8_SE SERDES1 No
RDESO
AGS SERDES1_TXP SERDES1_TXP o OFF 18V VDDA_1P8_SE SERDES1 No
RDESO
E20 SOC_SAFETY_ERRORN SOC_SAFETY_ERRORN 0 10 PD 1.8V/3.3V VDDSHVO Yes LVCMOS  PU/PD 1/0 Yes
AH13 SPI0_CLK SPI0_CLK 0 10 OFF 1.8V/3.3V VDDSHV1 Yes LVCMOS  PU/PD 0 on Yes
GPIO1_17 7 10 0
AH12 SPI1_CLK SPI1_CLK 0 10 OFF 1.8V/3.3V VDDSHV1 Yes LVCMOS  PU/PD 0 o1 Yes
PRG2_IEPO_EDC_SYNC_OUTO 3 o
PRG2_UARTO_RTSn 4 o
GPIO1_22 7 10 0
AG13 SPI0_CSO SPI0_CSO 0 10 OFF 1.8V/3.3V VDDSHV1 Yes LVCMOS  PU/PD 1 01 Yes
GPIO1_15 7 10 0
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# 4-1. Pin Attributes (continued)

BALL
EALL '[\‘1L]JMBER BALL NAME [2] SIGNAL NAME [3] MUX['\L{']ODE TYPE [5] e || e |veties| revER 9 | HYS[10] T%‘;EFE?] SRe | S [13] e Clﬁali::\ai[i)é]
STATE [6] MUXMODE  VALUE [8] TYPE [12] E [14]
AF13 SPI0_Cs1 SPI0_CS1 0 10 OFF 7 1.8V/3.3V VDDSHV1 Yes LVCMOS PUPD |1 o Yes
CPTS0_TS_COMP 1 )
12C3_SCL 2 10D 1
PRG1_IEPO_EDIO_OUTVALID 6 )
GPIOL 16 7 10 0
AE13 SPI0_DO SPI0_DO 0 10 OFF 7 1.8V/3.3V VDDSHVL Yes LVCMOS PUPD 0 o1 Yes
‘ GPIO1_18 7 10 0
AD13 SPI0_D1 SPI0_D1 0 10 OFF 7 1.8 V/3.3V VDDSHVL Yes LVCMOS PUPD 0 o1 Yes
‘ GPIOL_19 7 10 0
AD12 SPI1_CSO SPI1_CSO 0 10 OFF 7 1.8V/3.3V VDDSHV1 Yes LVCMOS PUPD |1 on Yes
PRG2_IEPO_EDC_LATCH_INO 3 | 0
PRG2_UARTO_CTSn 4 | 1
PRGO_IEPO_EDIO_OUTVALID 6 )
GPIOL 20 7 10 0
AG12 SPIL_CS1 SPIL_CS1 0 10 OFF 7 1.8V/3.3V VDDSHVL Yes LVCMOS PUPD 1 o1 Yes
CPTS0_TS_SYNC 1 )
12C3_SDA 2 10D 1
GPIOL 21 7 10 0
AE12 SPI1_DO SPI1_DO 0 10 OFF 7 1.8V/3.3V VDDSHV1 Yes LVCMOS PUPD 0 o1 Yes
PRG2_IEPO_EDC_LATCH_IN1 3 | 0
PRG2_UARTO_RXD 4 | 1
GPIO1_23 7 10 0
AF12 SPIL D1 SPIL D1 0 10 OFF 7 1.8 V/3.3V VDDSHVL Yes LVCMOS PUPD 0 o1 Yes
PRG2_IEPO_EDC_SYNC_OUT1 3 o
PRG2_UARTO_TXD 4 )
GPIOL 24 7 10 0
AAG TCK TCK 0 | PU 0 1.8 V/3.3V | VDDSHVO_WKU Yes LVCMOS  PU/PD 171 Yes
P
c20 oI DI 0 | PU 0 1.8V/3.3V VDDSHVO Yes LVCMOS  PUIPD 11 Yes
A20 TDO TDO 0 oz PU 0 1.8V/3.3V VDDSHVO LVCMOS  PUIPD 0/0 Yes
we TEMP_DIODE_P TEMP_DIODE_P A 18V Power No
B22 TIMER_I00 TIMER_I00 0 10 OFF 7 1.8V/3.3V VDDSHVO Yes LVCMOS PUPD 0 o1 Yes
SYSCLKOUTO 2 )
‘ GPIOL 88 7 10 0
c23 TIMER_IO1 TIMER_IO1 0 10 OFF 7 1.8V/3.3V VDDSHVO Yes LVCMOS PUPD 0 o1 Yes
OBSCLKO 2 )
‘ GPIOL 89 7 10 0
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# 4-1. Pin Attributes (continued)

BALL
BALL | RESET 1o PULL RXACTIVE/ .
EALL ’f‘lL]JMBER BALL NAME [2] SIGNAL NAME [3] MUX['\L{']ODE TYPE[5] RESET = REL. |VOLTAGE POWER[9] | HYS [10] T%‘;EFE?] UP/DOWN | DSIS [13] | TXDISABL Clﬁali::]al[i)é]
STATE [6] MUXMODE  VALUE [8] TYPE [12] E [14]
A21 ™S ™S 0 | PU 0 1.8V/3.3V VDDSHVO Yes LVCMOS  PU/PD 11 Yes
AA3 TRSTn TRSTN 0 | PD 0 1.8V/3.3V | VDDSHVO_WKU Yes LVCMOS  PUIPD 1 Yes
p
AG11 UARTO_CTSn UARTO_CTSn 0 | OFF 7 1.8 V/3.3V VDDSHVL Yes LVCMOS PUPD 1 o Yes
TIMER_I04 1 10 0
SPI0_CS2 2 10 1
GPIOL 27 7 10 0
AD11 UARTO_RTSn UARTO_RTSn 0 o OFF 7 1.8VI3.3V VDDSHVL Yes LVCMOS  PUIPD o1 Yes
TIMER_I05 1 10 0
SPI0_CS3 2 10 1
GPIOL 28 7 10 0
AF11 UARTO_RXD UARTO_RXD 0 | OFF 7 1.8V/3.3V VDDSHV1 Yes LVCMOS PUPD |1 o1 Yes
‘ GPIOL_25 7 10 0
AE11 UARTO_TXD UARTO_TXD 0 o OFF 7 1.8V/3.3V VDDSHVL Yes LVCMOS  PUIPD o1 Yes
‘ GPIO1 26 7 10 0
AE2 USBO_DM USBO_DM 10 OFF 33V VDDA _3P3_US USBHS No
B
AF1 USBO_DP USBO_DP 10 OFF 33V VDDA 3P3_US USBHS No
B
AD9 USBO_DRVVBUS USBO_DRVVBUS 0 o PD 0 1.8V/3.3V VDDSHV8 Yes LVCMOS  PUIPD 0/0 Yes
GPIOL 71 7 10 0
AF7 USBO_ID USBO_ID A 33V VDDA _3P3_US USBHS No
B
AE7 USBO_VBUS USBO_VBUS A VDDA 3P3_US USBHS No
B
AD2 USB1_DM USB1_DM 10 OFF 33V VDDA 3P3_US USBHS No
B
AE1 USB1_DP USB1_DP 10 OFF 33V VDDA_3P3_US USBHS No
B
ACS USBL_DRVVBUS USBL_DRVVBUS 0 o PD 0 1.8V/3.3V VDDSHV8 Yes LVCMOS  PUIPD 0/0 Yes
GPIOL 72 7 10 0
AFS5 USBL_ID USBL_ID A 33V VDDA 3P3_US USBHS No
B
AF6 USB1_VBUS USB1_VBUS A VDDA_3P3_US USBHS No
B
AB6 VDDA_1P8_MON_WKUP VDDA_1P8 MON_WKUP A 18V VDDA_POR_W Analog No
KUP
617 VDDA _1P8 SDIO VDDA 1P8 _SDIO PWR
L20, M21 VDDA_1P8 CSIO VDDA _1P8_CSI0 PWR
AC6 VDDA_1P8_MONO VDDA_1P8_MONO A 18V VDDA_POR_W Analog No
KUP
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# 4-1. Pin Attributes (continued)

BALL
EALL ’f‘lL]JMBER BALL NAME [2] SIGNAL NAME [3] MUX['X']ODE TYPE [5] RBlﬁsLlé_T FaRElgl.E.T VOLI{IS’AGE POWER [9] | HYS[10] T%l;,FEF[El':] UP%JS\;VN DSIS [13] F;igfsTAl\éEL/ Clﬁali::\ai[i)é]
STATE [6] MUXMODE | VALUE [8] TYPE [12] E [14]

L22 VDDA_1P8_OLDIO VDDA_1P8_OLDIO PWR

AA14, AB13, AB15 VDDA_1P8_SERDES0 VDDA_1P8_SERDES0 PWR

AB9 VDDA_3P3_IOLDO_WKUP VDDA_3P3_IOLDO_WKUP PWR

U6 VDDA_3P3_MON_WKUP VDDA_3P3_MON_WKUP A 1.8V VDDA_POR_W Analog No
KUP

H17 VDDA_3P3_SDIO VDDA_3P3_SDIO PWR

AC12 VDDA_3P3_USB VDDA_3P3_USB PWR

G18 VDDA_3P3_IOLDOO VDDA_3P3_IOLDO0 PWR

AA21 VDDA_3P3_IOLDO1 VDDA_3P3_IOLDO1 PWR

AC10 VDDA_3P3_MONO VDDA_3P3_MONO A 1.8V VDDA_POR_W Analog No
KUP

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_COREOQ VDDA_SRAM_COREQ PWR

V16 VDDA_SRAM_CORE1 VDDA_SRAM_CORE1 PWR

K7 VDDA_SRAM_MPUO VDDA_SRAM_MPUO PWR

L18 VDDA_SRAM_MPU1 VDDA_SRAM_MPU1 PWR

AC11 VDDA_VSYS_MON VDDA_VSYS_MON A 1.8V VDDA_POR_W Analog No
KUP

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

720 VDDS3 VDDS3 PWR

Y20 VDDS4 VDDS4 PWR

AC18 VDDS5 VDDS5 PWR
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# 4-1. Pin Attributes (continued)

BALL 10 PULL RXACTIVE/ :

EALL '[\‘1L]JMBER BALL NAME [2] SIGNAL NAME [3] TYPE[5] = RESET VOLTAGE = POWER[9] | HYS[10] T%‘;,FEFE':] UP/DOWN | DSIS [13] | TXDISABL C'ﬁaﬁ]a'[ié]
STATE [6] MUXMODE VALUE [8] TYPE [12] E [14]

F20 VDDS6 VDDS6 PWR

K20 VDDS7 VDDS7 PWR

AAL0 VDDS8 VDDS8 PWR

G15, H16 VDDSHVO0 VDDSHVO0 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

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, AB21, VDDSHV5 VDDSHV5 PWR

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_0SC1 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_MMC1 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

Vi1, W10, W12 | VDD_WKUPO VDD_WKUPO PWR

M22 VDD_WKUP1 VDD_WKUP1 PWR

F21 VPP_CORE VPP_CORE PWR OFF 18V Power No
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# 4-1. Pin Attributes (continued)

BALL
BALL RESET 10

TYPE[5] = RESET REL. | VOLTAGE
STATE [6] MUXMODE VALUE [8]

BALL NUMBER
[1

MUXMODE

BALL NAME [2] (4]

SIGNAL NAME [3] POWER [9]

T6 VPP_MCU VPP_MCU PWR OFF 18V

Al, A2, A28, AA11, |VSS Vss GND
AA13, AA15, AAL7,
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, AHS5,
AHS8, B12, B15,
B20, B6, B9, D22,
E26, E28, E4, F14,
F19, F22, F25,
F27, F3, G11, G13,
G16, G2, G21,
G23, G7, G, H1,
H10, H12, H14,
H20, H22, H24,
H26, H28, H6, H8,
J11, J13, J15, J18,
J21, 323, J25, 327,
37, 39, K1, K10,
K12, K14, K17,
K19, K22, K23, K6,
K8, L11, L13, L16,
123, 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,
U15, U17, U19,
u21, U3, U7, U9,
V10, V12, Vi4,
V18, V20, V22, V6,
W11, W13, W15,
W17, W19, W21,
W23, W7, W9,
Y12, Y14, Y16,
Y18, Y22, Y6, Y8
AF4 WKUP_GPIOO0_0 WKUP_GPIO0_0 0 10 OFF 7
MCU_SPI1_CLK 1 10
WKUP_GPIO0_0 7 10

MCU_BOOTMODEOO

P

Bootstrap ||

1.8V/3.3V VDDSHVO_WKU Yes

PULL RXACTIVE/
UP/DOWN | DSIS [13] | TXDISABL
TYPE [12] E [14]

BUFFER
TYPE [11]

10 Daisy

(RS [T Chain [15]

Power No

LVCMOS  PU/PD 11 Yes
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# 4-1. Pin Attributes (continued)

BALL NUMBER
[1]
AF3 WKUP_GPIO0_1
AE3 WKUP_GPIOO0_2
AD1 WKUP_GPIO0_3
AC3 WKUP_GPIO0_4
AD3 WKUP_GPIO0_5
AC2 WKUP_GPIO0_6
AC1 WKUP_GPIO0_7
AC5 WKUP_GPIOO0_8

BALL NAME [2]

SIGNAL NAME [3]

WKUP_GPIOO_1
MCU_SPI1_DO
WKUP_GPIO0_1
MCU_BOOTMODEO1
WKUP_GPIO0_2
MCU_SPI1_D1
WKUP_GPIO0_2
MCU_BOOTMODEO2
WKUP_GPIO0_3
MCU_SPI1_CS0
WKUP_GPIOO0_3
MCU_BOOTMODEO3
WKUP_GPIO0_4
MCU_MCAN1_TX
MCU_SPI0_CS3
MCU_ADC_EXT_TRIGGERO
WKUP_GPIO0_4
MCU_BOOTMODEO4
WKUP_GPIO0_5
MCU_MCAN1_RX
MCU_SPI1_CS3
MCU_ADC_EXT_TRIGGER1
WKUP_GPIO0_5
WKUP_GPIO0_6
WKUP_UARTO_CTSn
MCU_CPTS0_HWI1TSPUSH
WKUP_GPIO0_6
WKUP_GPIO0_7
WKUP_UARTO_RTSn
MCU_CPTS0_HW2TSPUSH
WKUP_GPIO0_7
WKUP_GPIOO0_8
MCU_CPTS0_TS_SYNC
WKUP_GPIOO_8
MCU_BOOTMODEOS

MUXMODE
4]

0

1

7
Bootstrap
0

1

7
Bootstrap
0

1

7
Bootstrap
0

1

2

3

7
Bootstrap
0

1

2

3

7

0

1

2

7

0

1

2

7

0

2

7
Bootstrap

TYPE [5]

BALL
BALL RESET
RESET REL.

STATE [6] | MUXMODE

OFF 7

OFF 7

OFF 7

OFF 7

OFF 7

OFF 7

OFF 7

OFF 7

l[e]

VOLTAGE

VALUE [8]

1.8V/i33V

1.8V/i33V

1.8V/i33V

1.8V/i33V

1.8V/i33V

1.8V/i33V

1.8V/i33V

1.8V/33V

POWER [9]

VDDSHV0O_WKU
P

VDDSHVO0_WKU
p

VDDSHV0_WKU
P

VDDSHV0O_WKU
P

VDDSHV0O_WKU
P

VDDSHVO0_WKU
P

VDDSHV0O_WKU
P

VDDSHVO0_WKU
p

HYS [10]

Yes

Yes

Yes

Yes

Yes

Yes

Yes

Yes

PULL RXACTIVE/

T%‘;,';FE?] UP/DOWN | DSIS [13] | TXDISABL Clﬁali::]ai[i)é]
TYPE [12] E [14]
LVCMOS PUPD 0 11 Yes
0
0
0
LVCMOS PUPD 0 U1 Yes
0
0
0
LVCMOS PUPD 0 U1 Yes
1
0
0
LVCMOS PUPD 0 11 Yes
1
0
0
0
LVCMOS PUPD 0 o Yes
1
1
0
0
LVCMOS PUPD 0 o1 Yes
1
0
0
LVCMOS PUPD 0 o Yes
0
0
LVCMOS PUPD 0 U1 Yes
0
0
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# 4-1. Pin Attributes (continued)

NOILVINHO4NI SONVAAQV

BALL
EALL 'E‘lL]JMBER BALL NAME [2] SIGNAL NAME [3] MUX['Z']ODE TYPE [5] RBI?SLlé_T FaREli‘l.E.T VOLI/TC,’AGE POWER [9] | HYS[10] T%l;,':EF[ES] UP%JS\;VN DSIS [13] F;igfsTAl\éEL/ Clﬁali::\ai[i)é]
STATE [6] /MUXMODE | VALUE [8] TYPE [12] E [14]
AB4 WKUP_GPIO0_9 WKUP_GPIO0_9 0 10 OFF 7 1.8 V/3.3V VDDSHVO_WKU Yes LVCMOS  PU/PD 0 11 Yes
MCU_CPTS0_TS_COMP 2 o P
WKUP_GPIO0_9 7 10 0
MCU_BOOTMODEO09 Bootstrap || 0
AB3 WKUP_GPIO0_10 WKUP_GPIO0_10 0 10 OFF 7 1.8 V/3.3V VDDSHVO_WKU Yes LVCMOS  PU/PD 0 0/1 Yes
MCU_EXT_REFCLKO 1 I P 0
MCU_CPTS0_RFT_CLK 4 I 0
MCU_SYSCLKOUTO 5 o
WKUP_GPIO0_10 7 10 0
AB2 WKUP_GPIO0_11 WKUP_GPIOO0_11 0 10 OFF 7 1.8 V/3.3V VDDSHVO_WKU Yes LVCMOS  PU/PD 0 0/1 Yes
MCU_OBSCLKO 1 o P
MCU_TIMER_lO1 4 10 0
MCU_CLKOUTO 6 o
WKUP_GPIO0_11 7 10 0
AC7 WKUP_I2C0_SCL WKUP_I2C0_SCL 0 10D OFF 0 1.8 V/3.3V VDDSHVO_WKU Yes 12C OPEN 1 1/0 Yes
P DRAIN
AD6 WKUP_I2CO_SDA WKUP_I2C0_SDA 0 10D OFF 0 1.8 V/3.3V VDDSHVO_WKU Yes 12C OPEN 1 1/0 Yes
P DRAIN
AE4 WKUP_LFOSCO_XI WKUP_LFOSCO_XI I OFF 1.8V VDDA_WKUP Analog No
AC4 WKUP_LFOSCO_XO WKUP_LFOSCO_XO o OFF 1.8V VDDA_WKUP Analog No
AD5 WKUP_OSCO_XI WKUP_OSCO_XI I OFF 1.8V VDDA_WKUP Analog No
AE6 WKUP_OSCO0_XO WKUP_OSCO_XO o OFF 1.8V VDDA_WKUP Analog No
AB1 WKUP_UARTO_RXD WKUP_UARTO_RXD 0 I OFF 7 1.8 V/3.3V VDDSHVO_WKU Yes LVCMOS  PU/PD 1 01 Yes
‘ WKUP_GPIO0_52 7 10 P 0
AB5 WKUP_UARTO_TXD WKUP_UARTO_TXD 0 o OFF 7 1.8 V/3.3V VDDSHVO_WKU Yes LVCMOS  PU/PD 1 0/1 Yes
‘ WKUP_GPIO0_53 7 10 P 0
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The following list describes the table column headers:

1.
2.
3.

BALL NUMBER: Ball numbers on the bottom side associated with each signal on the bottom.
BALL NAME: Mechanical name from package device (name is taken from muxmode 0).

SIGNAL NAME: Names of signals multiplexed on each ball (also notice that the name of the ball is the
signal name in muxmode 0).

1¥: 3% 4-1, Pin Attributes, does not take into account the subsystem multiplexing signals.
Subsystem multiplexing signals are described in 4.3, Signal Descriptions.

MUXMODE: Multiplexing mode number:

a. MUXMODE 0 is the primary muxmode. The primary muxmode is not necessarily the default
muxmode.

7E: 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.

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

— 10 = Input or Output

— 10D = Open drain terminal - Input or Output

— 10Z = Input, Output or Three-state terminal

— OZ = Output or Three-state terminal

— A= Analog
— PWR = Power
— GND = Ground

— CAP = LDO Capacitor.
BALL RESET STATE: The state of the terminal at power-on reset:

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

— PD: High-impedance with an active pulldown resistor

— PU: High-impedance with an active pullup resistor

— An empty box means Not Applicable.

For more information on the CORE_PWRON_RET_RST reset signal and its reset sources, see
chapter Device Configuration in the device TRM.

BALL RESET REL. MUXMODE: This muxmode is automatically configured at the release of the
rstoutn signal.

An empty box means Not Applicable.

I/O VOLTAGE VALUE: This column describes the 10 voltage value (the corresponding power supply).
An empty box means Not Applicable.

POWER: The voltage supply that powers the terminal 10 buffers.

An empty box means Not Applicable.

10. HYS: Indicates if the input buffer has hysteresis:

— Yes: With hysteresis
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— No: Without hysteresis
An empty box means No.

For more information, see the hysteresis values in 5.6, 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 5.6, 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 PINCNTLx
registers.

— 0: Logic 0 driven on the input signal port of the peripheral.
— 1: Logic 1 driven on the input signal port of the peripheral.
— 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.

1¥: 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).

1¥: 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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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:

SIGNAL NAME: The name of the signal passing through the pin.

7: In % 4-1 and % 4-75 are not described the subsystem multiplexing signals.

DESCRIPTION: Description of the signal

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:

I = Input

O = Output

10 = Input or Output

10D = Open drain terminal - Input or Output
10Z = Input, Output or Three-state terminal
OZ = Output or Three-state terminal

A = Analog

PWR = Power

GND = Ground

CAP = LDO Capacitor

BALL: Associated balls bottom

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

431 ADC

4.3.1.1 MCU Domain

& 4-2. ADC Signal Descriptions

SIGNAL NAME [1] DESCRIPTION [2] TYIIzIIgl[B] BALL [4]
MCU_ADC_EXT_TRIGGERO ADC Trigger Input [ AC3
MCU_ADC_EXT_TRIGGER1 ADC Trigger Input [ AD3

% 4-3. ADCO Signal Descriptions

SIGNAL NAME [1] DESCRIPTION [2] TYllzllgl[f:’] 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 J4
MCU_ADCO_AIN6 ADC Analog Input 6 A J2
MCU_ADCO_AIN7 ADC Analog Input 7 A J6
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% 4-4. ADC1 Signal Descriptions

SIGNAL NAME [1] DESCRIPTION [2] TYIIzIIgl[s] 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

43.2 CAL
4.3.2.1 MAIN Domain
& 4-5. CSIO0 Signal Descriptions

SIGNAL NAME [1] DESCRIPTION [2] TY'IZII;\I[B] BALL [4]
CSI0O_RXNO CSiI Differential Receive Input (negative) | G28
CSI0O_RXN1 CSiI Differential Receive Input (negative) | H27
CSI0O_RXN2 CSiI Differential Receive Input (negative) | F26
CSI0O_RXN3 CSiI Differential Receive Input (negative) | H25
CSI0_RXN4® CSI Differential Receive Input (negative) [ G24
CSI0O_RXPO CSiI Differential Receive Input (positive) | F28
CSI0_RXP1 CSiI Differential Receive Input (positive) | G27
CSI0_RXP2 CSiI Differential Receive Input (positive) | G26
CSI0O_RXP3 CSiI Differential Receive Input (positive) | G25
CSI0_RXP4W CSI Differential Receive Input (positive) I F24

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

F= 4-6. VINO Signal Descriptions

SIGNAL NAME [1] DESCRIPTION [2] TYITI;\‘[:%] 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_DATAS5 Video Input Data 5 | N25
VINO_DATA6 Video Input Data 6 | P24
VINO_DATA7 Video Input Data 7 | R27
VINO_DATAS8 Video Input Data 8 | T24
VINO_DATA9 Video Input Data 9 | T23
VINO_DATA10 Video Input Data 10 [ R25
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3 4-6. VINO Signal Descriptions (continued)

SIGNAL NAME [1] DESCRIPTION [2] TYIF;II?[3] BALL [4]
VINO_DATA11 Video Input Data 11 | T27
VINO_DATA12 Video Input Data 12 | M27
VINO_DATA13 Video Input Data 13 | M23
VINO_DATA14 Video Input Data 14 | M28
VINO_DATA15 Video Input Data 15 | M24

4.3.3 CPSW2G
4.3.3.1 MCU Domain
& 4-7. CPSW2GO0 Signal Descriptions
SIGNAL NAME [1] DESCRIPTION [2] I BALL [4]
TYPE [3]
MCU_CPTSO0_RFT_CLK CPTS Reference Clock | AB3
MCU_CPTSO0_TS_COMP CPTS Time Stamp Counter Compare O AB4
MCU_CPTSO0_TS_SYNC CPTS Time Stamp Counter Bit O AC5
MCU_CPTS0_HWI1TSPUSH CPTS Hardware Time Stamp Push 1 | AC2
MCU_CPTS0_HW2TSPUSH CPTS Hardware Time Stamp Push 2 | AC1
MCU_MDIO0_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_RGMII1_TXC RGMII Transmit Clock 10 N1
MCU_RGMII1_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 O M5
MCU_RGMII1_TD1 RGMII Transmit Data 1 (0] M4
MCU_RGMII1_TD2 RGMII Transmit Data 2 O 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_RMII1_TX_EN RMII Transmit Enable O N1
MCU_RMII1_RXDO RMII Receive Data 0 | L6
MCU_RMII1_RXD1 RMII Receive Data 1 | M6
MCU_RMII1_TXDO RMII Transmit Data O (0] M5
MCU_RMII1_TXD1 RMII Transmit Data 1 (0] M4
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4.3.4 DDRSS

4.3.4.1 MAIN Domain

% 4-8. DDRSSO Signal Descriptions

SIGNAL NAME [1] DESCRIPTION [2] TY|IZII£\|[3] 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
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_AC11 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 C10
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 Cl1
DDR_AC27 DDRSS Address and Command Bus 10 El1
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_CKIN DDRSS Differential Clock (negative) 10 B7
DDR_CK1P DDRSS Differential Clock (positive) 10 A7
DDR_DMO DDRSS Data Mask 10 E1l
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 c2
DDR_DQ3 DDRSS Data 10 D2
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3 4-8. DDRSSO Signal Descriptions (continued)
SIGNAL NAME [1] DESCRIPTION [2] TYE’E\IB] BALL [4]
DDR_DQ4 DDRSS Data 10 E2
DDR_DQ5 DDRSS Data 10 Gl
DDR_DQ6 DDRSS Data 10 F2
DDR_DQ7 DDRSS Data 10 F1
DDR_DQ8 DDRSS Data 10 E3
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 c4
DDR_DQ14 DDRSS Data 10 B4
DDR_DQ15 DDRSS Data 10 B5
DDR_DQ16 DDRSS Data 10 E13
DDR_DQ17 DDRSS Data 10 Cl4
DDR_DQ18 DDRSS Data 10 B14
DDR_DQ19 DDRSS Data 10 Al4
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 C16
DDR_DQ31 DDRSS Data 10 Al7
DDR_DQSON DDRSS Complimentary Data Strobe 10 C1
DDR_DQSOP DDRSS Data Strobe 10 D1
DDR_DQSIN 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 Al13
DDR_DQS3N DDRSS Complimentary Data Strobe 10 Al16
DDR_DQS3P DDRSS Data Strobe 10 Al5
DDR_ECC_DO DDRSS ECC Data 10 B19
DDR_ECC_D1 DDRSS ECC Data 10 B18
DDR_ECC_D2 DDRSS ECC Data 10 C18
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 Al9
DDR_FS_RESETn DDRSS Fail-safe Reset 10 F16
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3 4-8. DDRSSO Signal Descriptions (continued)

SIGNAL NAME [1] DESCRIPTION [2] TY';'E'B] BALL [4]
DDR_RESETn DDRSS Reset 10 All
DDR_VREF0 DDRSS 1/0 Voltage Reference () A F12
DDR_VREF_ZQ DDRSS 1/0O 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) An external 240Q +1% resistor must be connected between this pin and VSS. No external voltage should be applied to this pin.

4.3.4.2 DDRSS Mapping

% 4-9 presents DDRSS interface signal mapping per device memory type.

% 4-9. DDRSS Signal Mapping

SIGNAL NAME [1] MEMORY TYPE PIN TYPE BALL [4]
DDR3L® DDR4® LPDDR4®Y (3]

DDR_ACO A0 A0 CAO0_A 10 A10
DDR_AC1 Al Al CAL1_A 10 D9
DDR_AC2 A2 A2 CA2_A 10 Cc9
DDR_AC3 A3 A3 CA3_A 10 E9
DDR_AC4 A4 A4 CA4_A 10 A9
DDR_AC5 A5 A5 CA5_A 10 E8
DDR_AC6 A6 A6 CAO0_B 10 F8
DDR_AC7 A7 A7 CAl_B 10 Cc7
DDR_AC8 A8 A8 CA2_B 10 c8
DDR_AC9 A9 A9 CA3_B 10 D7
DDR_AC10 A10 A10 CA4_B 10 E7
DDR_AC11 All All CA5_B 10 A6
DDR_AC12 Al12 Al12 CS0_B 10 F7
DDR_AC13 A13 A13 CKEO_B 10 D6
DDR_AC14 Al4 A14/WE_n CS1 B 10 C6
DDR_ACI15 A15 A15/CAS_n CKEl1_B 10 F6
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 C10
DDR_AC22 BG1 10 F11
DDR_AC23 PAR 10 B10
DDR_AC24 CSO0_n CSO0_n CS0_A 10 D11
DDR_AC25 ODTO ODTO 10 B11
DDR_AC26 CKEO CKEO CKEO_A 10 C11
DDR_AC27 CS1 n CS1 n CS1_ A 10 E11
DDR_AC28 ODT1 ODT1 10 E12
DDR_AC29 CKE1 CKE1 CKE1l_A 10 D12
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
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3% 4-9. DDRSS Signal Mapping (continued)

SIGNAL NAME [1] MEMORY TYPE PIN TYPE | BALL [4]
DDR3L® DDR4® LPDDR4® (3]
DDR_CK1P CcK1 CK1_t CK_t B 10 A7
DDR_CKIN CK1n CK1 ¢ CK ¢ B ) B7
DDR_DQO DQO DQO DQO 10 A3
DDR_DQ1 DO1 DO1 DQ1 ) B2
DDR_DQ2 DQ2 DQ2 DQ2 ) c2
DDR_DQ3 DQ3 DQ3 DQ3 ) D2
DDR_DQ4 DQ4 DQ4 DQ4 ) E2
DDR_DQ5 DQ5 DQ5 DQ5 10 G1
DDR_DQ6 DQ6 DQ6 DQ6 ) F2
DDR_DQ7 DQ7 DQ7 DQ7 ) F1
DDR_DMO DMO DMO_n DMIO ) E1
DDR_DQ8 DQ8 DQ8 DQ8 10 E3
DDR_DQ9 DQ9 DQ9 DQ9 10 c3
DDR_DQ10 DQ10 DQ10 DQ10 ) D3
DDR_DQ11 DQ11 DQ11 DQ11 ) B3
DDR_DQ12 DQ12 DQ12 DQ12 ) D4
DDR_DQ13 DQ13 DQ13 DQ13 ) ca
DDR_DQ14 DQ14 DQ14 DQ14 ) B4
DDR_DQ15 DQ15 DQ15 DQ15 ) BS5
DDR_DM1 DM1 DM1_n DMI1 ) c5
DDR_DQ16 DQ16 DQ16 DQ16 ) E13
DDR_DQ17 DQ17 DQ17 DQ17 ) c14
DDR_DQ18 DQ18 DQ18 DQ18 ) B14
DDR_DQ19 DQ19 DQ19 DQ19 ) Al4
DDR_DQ20 DQ20 DQ20 DQ20 ) E14
DDR_DQ21 DQ21 DQ21 DQ21 ) B13
DDR_DQ22 DQ22 DQ22 DQ22 ) c13
DDR_DQ23 DQ23 DQ23 DQ23 ) D13
DDR_DM2 DM2 DM2_n DMI2 ) D14
DDR_DQ24 DQ24 DQ24 DQ24 ) D15
DDR_DQ25 DQ25 DQ25 DQ25 10 C15
DDR_DQ26 DQ26 DQ26 DQ26 ) E16
DDR_DQ27 DQ27 DQ27 DQ27 ) E15
DDR_DQ28 DQ28 DQ28 DQ28 ) D16
DDR_DQ29 DQ29 DQ29 DQ29 ) B16
DDR_DQ30 DQ30 DQ30 DQ30 10 C16
DDR_DQ31 DQ31 DQ31 DQ31 ) AL7
DDR_DM3 DM3 DM3_n DMI3 ) B17
DDR_ECC_DO DQ32 DQ32 DQ32 ) B19
DDR_ECC_D1 DQ33 DQ33 DQ33 10 B18
DDR_ECC_D2 DQ34 DQ34 DQ34 10 c18
DDR_ECC_D3 DQ35 DQ35 DQ35 10 D18
DDR_ECC_D4 DQ36 DQ36 DQ36 10 E18
DDR_ECC_D5 DQ37 DQ37 DQ37 ) E17
DDR_ECC_D6 DQ38 DQ38 DQ38 ) D17
DDR_ECC_DM DM4 DM4_n DM4 ) c17
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3% 4-9. DDRSS Signal Mapping (continued)

SIGNAL NAME [1] MEMORY TYPE PIN TYPE BALL [4]
DDR3L® DDR4® LPDDR4® (3]
DDR_DQSO0P DQSO0 DQSO0_t DQSO0 10 D1
DDR_DQSON DQSO0_n DQSO0_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 Al13
DDR_DQS2N DQS2_n DQS2_c DQS2_n 10 Al2
DDR_DQS3P DQS3 DQS3_t DQS3 10 A15
DDR_DQS3N DQS3_n DQS3_c DQS3_n 10 A16
DDR_ECC_DQSP DQS4 DQS4_t DQS4 10 Al19
DDR_ECC_DQSN DQS4_n DQS4_c DQS4_n 10 Al18
DDR_FS_RESETn FS_RESET_n FS_RESET_n FS_RESET_n 10 F16
DDR_RESETN RESET_n RESET_n RESET_n 10 All
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.
4.3.5 DMTIMER
4.3.5.1 MAIN Domain
% 4-10. DMTIMER Signal Descriptions
PIN
SIGNAL NAME [1] DESCRIPTION [2] TYPE [3] BALL [4]
TIMER 100 Timer Inputs and Outputs (not tied to single timer 10 B22
- instance)
Timer Inputs and Outputs (not tied to single timer
TIMER_IO1 instance) 10 Cc23
TIMER 102 Timer Inputs and Outputs (not tied to single timer 10 P23
- instance)
Timer Inputs and Outputs (not tied to single timer
TIMER_IO3 instance) 10 R23
TIMER_104 Tlmer Inputs and Outputs (not tied to single timer 10 AGIL
instance)
TIMER_IO5 Timer Inputs and Outputs (not tied to single timer 10 AD11
instance)
TIMER 106 Tlmer Inputs and Outputs (not tied to single timer 10 T24
- instance)
TIMER_107 Timer Inputs and Outputs (not tied to single timer 0 123
instance)
4.3.5.2 MCU Domain
% 4-11. DMTIMER Signal Descriptions
PIN
SIGNAL NAME [1] DESCRIPTION [2] TYPE [3] BALL [4]
Timer Inputs and Outputs (not tied to single timer
MCU_TIMER_IO0 instance) 10 N3
Timer Inputs and Outputs (not tied to single timer
MCU_TIMER_IO1 instance) 10 AB2
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4.3.6 DSS

4.3.6.1 MAIN Domain

% 4-12. DSSO Signal Descriptions

PIN

SIGNAL NAME [1] DESCRIPTION [2] TYPE [3] 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 (0] R24
VOUT1_VSYNC Video Output Vertical Sync (0] T25
VOUT1_DATAO Video Output Data 0 (0] M27
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 (0] N27
VOUT1_DATA6 Video Output Data 6 (0] N28
VOUT1_DATA7 Video Output Data 7 (0] M25
VOUT1_DATA8 Video Output Data 8 (0] N23
VOUT1_DATA9 Video Output Data 9 (0] M26
VOUT1_DATA10 Video Output Data 10 (0] P28
VOUT1_DATA1l Video Output Data 11 (0] P27
VOUT1_DATA12 Video Output Data 12 (0] N26
VOUT1_DATA13 Video Output Data 13 (0] N25
VOUT1_DATA14 Video Output Data 14 (0] 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 (0] P23
VOUT1_DATA22 Video Output Data 22 (0] R26
VOUT1_DATA23 Video Output Data 23 (0] R23
4.3.7 ECAP
4.3.7.1 MAIN Domain
% 4-13. ECAPO Signal Descriptions
SIGNAL NAME [1] DESCRIPTION [2] TY';'IQ' BALL [4]
(3]

ECAPO_IN_APWM_OUT agﬁh;?%gsgtture (ECAP) Input or Auxiliary PWM 10 D21
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4.3.8 EHRPWM

4.3.8.1 MAIN Domain

% 4-14. EHRPWM Signal Descriptions

PIN
SIGNAL NAME [1] DESCRIPTION [2] TYPE [3] 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 O (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
%z 4-15. EHRPWMO Signal Descriptions
SIGNAL NAME [1] DESCRIPTION [2] i BALL [4]
TYPE [3]
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 O AE18
% 4-16. EHRPWM1 Signal Descriptions
SIGNAL NAME [1] DESCRIPTION [2] I BALL [4]
TYPE [3]
EHRPWM1_A EHRPWM Output A 10 AF17
EHRPWM1_B EHRPWM Output B 10 AE17
% 4-17. EHRPWM2 Signal Descriptions
SIGNAL NAME [1] DESCRIPTION [2] Y BALL [4]
TYPE [3]
EHRPWM2_A EHRPWM Output A 10 AH16
EHRPWM2_B EHRPWM Output B 10 AG16
% 4-18. EHRPWM3 Signal Descriptions
SIGNAL NAME [1] DESCRIPTION [2] il BALL [4]
TYPE [3]
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 O AH14
% 4-19. EHRPWMA4 Signal Descriptions
SIGNAL NAME [1] DESCRIPTION [2] ] BALL [4]
TYPE [3]
EHRPWM4_A EHRPWM Output A 10 AG15
EHRPWM4_B EHRPWM Output B 10 AC17
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% 4-20. EHRPWMS5 Signal Descriptions

SIGNAL NAME [1] DESCRIPTION [2] TYE’II;\‘[:%] BALL [4]
EHRPWM5_A EHRPWM Output A 10 AD15
EHRPWM5_B EHRPWM Output B 10 AF14

439 EQEP
4.3.9.1 MAIN Domain
% 4-21. EQEPO Signal Descriptions

SIGNAL NAME [1] DESCRIPTION [2] TY'I?’II;\I[B] 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

% 4-22. EQEP1 Signal Descriptions

SIGNAL NAME [1] DESCRIPTION [2] TYE’II;\‘[:%] BALL [4]
EQEP1_A EQEP Quadrature Input A | AH22
EQEP1_B EQEP Quadrature Input B | AE21
EQEP1_| EQEP Index 10 AC20
EQEP1_S EQEP Strobe 10 AC22

% 4-23. EQEP2 Signal Descriptions

SIGNAL NAME [1] DESCRIPTION [2] TYllzllgl[3] 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

4.3.10 GPIO
4.3.10.1 MAIN Domain
% 4-24. GPIOO0 Signal Descriptions

SIGNAL NAME [1] DESCRIPTION [2] TYE’II;\‘[:%] BALL [4]
GPIO0_0 General Purpose Input/Output 10 mM27
GPIO0_1 General Purpose Input/Output 10 M23
GPIO0_2 General Purpose Input/Output 10 M28
GPIO0_3 General Purpose Input/Output 10 M24
GPIO0_4 General Purpose Input/Output 10 N24
GPIO0_5 General Purpose Input/Output 10 N27
GPIO0_6 General Purpose Input/Output 10 N28
GPIO0_7 General Purpose Input/Output 10 M25
GPIO0_8 General Purpose Input/Output 10 N23
GPIO0_9 General Purpose Input/Output 10 M26
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3 4-24. GPIOO Signal Descriptions (continued)

SIGNAL NAME [1] DESCRIPTION [2] TYEE\‘B] BALL [4]
GPIO0_10 General Purpose Input/Output 10 P28
GPIOO0_11 General Purpose Input/Output 10 P27
GPIO0_12 General Purpose Input/Output 10 N26
GPIOO0_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
GPIOO0_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
GPIO0_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
GPIOO0_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
GPIO0_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
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
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3 4-24. GPIOO Signal Descriptions (continued)

SIGNAL NAME [1] DESCRIPTION [2] TYlF;llgl[3] BALL [4]
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
GPIOO0_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
GPIO0_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
GPIO0_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
GPIO0_94 General Purpose Input/Output 10 AD22
GPIO0_95 General Purpose Input/Output 10 AC21
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% 4-25. GPIO1 Signal Descriptions

SIGNAL NAME [1] DESCRIPTION [2] TYE’II;\‘[?,] 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 O B25
GPIO1_11 General Purpose Input/Output 10 B27
GPIO1_12 General Purpose Input/Output | C25
GPIO1_13 General Purpose Input/Output oW A23
GPIO1_14 General Purpose Input/Output oW 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 AE11l
GPIO1_27 General Purpose Input/Output 10 AG11
GPIO1_28 General Purpose Input/Output 10 AD11
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 uz27
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
GPIO1_42 General Purpose Input/Output 10 AC26
GPIO1_43 General Purpose Input/Output 10 AD26
GPIO1_44 General Purpose Input/Output 10 AA24
GPIO1_45 General Purpose Input/Output 10 AD28
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3 4-25. GPIO1 Signal Descriptions (continued)

SIGNAL NAME [1] DESCRIPTION [2] TYlF;llgl[3] ACD [4]
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 O c27
GPIO1_78 General Purpose Input/Output 10 C28
GPIO1_79 General Purpose Input/Output oW B24
GPIO1_80 General Purpose Input/Output oW 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 C23

(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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4.3.10.2 WKUP Domain

% 4-26. GPIOO Signal Descriptions

SIGNAL NAME [1] DESCRIPTION [2] TYIEllgl[:%] 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_GPIOO0_4 General Purpose Input/Output 10 AC3
WKUP_GPIO0_5 General Purpose Input/Output 10 AD3
WKUP_GPIOO0_6 General Purpose Input/Output 10 AC2
WKUP_GPIOO0_7 General Purpose Input/Output 10 AC1
WKUP_GPIOO0_8 General Purpose Input/Output 10 AC5
WKUP_GPIOO0_9 General Purpose Input/Output 10 AB4
WKUP_GPIOO0_10 General Purpose Input/Output 10 AB3
WKUP_GPIO0_11 General Purpose Input/Output 10 AB2
WKUP_GPIO0_12 General Purpose Input/Output 10 Vi
WKUP_GPIO0_13 General Purpose Input/Output 10 Ul
WKUP_GPIO0_14 General Purpose Input/Output 10 u2
WKUP_GPIOO0_15 General Purpose Input/Output 10 U4
WKUP_GPIOO0_16 General Purpose Input/Output 10 us
WKUP_GPIO0_17 General Purpose Input/Output 10 T2
WKUP_GPIOO0_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 T1
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_GPIOO0_29 General Purpose Input/Output 10 P4
WKUP_GPIO0_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_GPIO0_35 General Purpose Input/Output 10 N5
WKUP_GPIOO0_36 General Purpose Input/Output 10 M2
WKUP_GPIO0_37 General Purpose Input/Output 10 M3
WKUP_GPIOO0_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
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
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3% 4-26. GPIOO Signal Descriptions (continued)

SIGNAL NAME [1] DESCRIPTION [2] TYE’E\IB] BALL [4]
WKUP_GPIOO0_45 General Purpose Input/Output 10 L6
WKUP_GPIOO0_46 General Purpose Input/Output 10 L4
WKUP_GPIOO0_47 General Purpose Input/Output 10 L1
WKUP_GPIOO0_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

4.3.11 GPMC
4.3.11.1 MAIN Domain
& 4-27. GPMCO Signal Descriptions

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

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

GPMCO_CLK GPMC Clock Output 10 R28

GPMCO_DIR GPMC Data Bus Signal Direction Control T24

GPMCO_OEn_REn IC(S)\Ij’vl)\/lc Output Enable (active low) or Read Enable (active P26

GPMCO_WEn GPMC Write Enable (active low) O u28

GPMCO_WPn GPMC Flash Write Protect (active low) O T25
GPMC Address 0 Output. Only used to effectively

GPMCO_AO address 8-bit data non-multiplexed memories 0z AE14
GPMC address 1 Output in A/D non-multiplexed mode

GPMCO_AL and Address 17 in A/D multiplexed mode 0z AD14
GPMC address 2 Output in A/D non-multiplexed mode

GPMCO_A2 and Address 18 in A/D multiplexed mode 0z ACIS
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 ADI1S
GPMC address 5 Output in A/D non-multiplexed mode

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

GPMCO_A6 and Address 22 in A/D multiplexed mode 0z ACLT
GPMC address 7 Output in A/D non-multiplexed mode

GPMCO_A7 and Address 23 in A/D multiplexed mode 0z AG15
GPMC address 8 Output in A/D non-multiplexed mode

GPMCO_A8 and Address 24 in A/D multiplexed mode 0z AG14
GPMC address 9 Output in A/D non-multiplexed mode

GPMCO_A9 and Address 25 in A/D multiplexed mode 0z AH14
GPMC address 10 Output in A/D non-multiplexed mode

GPMCO_A10 and Address 26 in A/D multiplexed mode 0z ADL7

GPMCO_A11 GPMC address 11 Output in A/D non-multiplexed mode oz AC16

and unused in A/D multiplexed mode
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3 4-27. GPMCO Signal Descriptions (continued)

PIN
SIGNAL NAME [1] DESCRIPTION [2] TYPE [3] BALL [4]

GPMC address 12 Output in A/D non-multiplexed mode

GPMCO_A12 and unused in A/D multiplexed mode 0z AHIS
GPMC address 13 Output in A/D non-multiplexed mode

GPMCO_A13 and unused in A/D multiplexed mode 0z AD16
GPMC address 14 Output in A/D non-multiplexed mode

GPMCO_A14 and unused in A/D multiplexed mode 0z AE16
GPMC address 15 Output in A/D non-multiplexed mode

GPMCO_AL5 and unused in A/D multiplexed mode 0z AF16
GPMC address 16 Output in A/D non-multiplexed mode

GPMCO_A16 and unused in A/D multiplexed mode 0z AG16
GPMC address 17 Output in A/D non-multiplexed mode

GPMCO_AL7 and unused in A/D multiplexed mode 0z AH16
GPMC address 18 Output in A/D non-multiplexed mode

GPMCO_A18 and unused in A/D multiplexed mode 0z ACI9
GPMC address 19 Output in A/D non-multiplexed mode

GPMCO_A19 and unused in A/D multiplexed mode 0z AEL7
GPMC address 20 Output in A/D non-multiplexed mode

GPMCO_A20 and unused in A/D multiplexed mode 0z AFL7
GPMC address 21 Output in A/D non-multiplexed mode

GPMCO_A21 and unused in A/D multiplexed mode 0z AGLY
GPMC address 22 Output in A/D non-multiplexed mode

GPMCO_A22 and unused in A/D multiplexed mode 0z AGI18
GPMC address 23 Output in A/D non-multiplexed mode

GPMCO_AZ3 and unused in A/D multiplexed mode 0z AHLY
GPMC address 24 Output in A/D non-multiplexed mode

GPMCO_A24 and unused in A/D multiplexed mode 0z AE18
GPMC address 25 Output in A/D non-multiplexed mode

GPMCO_AZ5 and unused in A/D multiplexed mode 0z AF18
GPMC address 26 Output in A/D non-multiplexed mode

GPMCO_A26 and unused in A/D multiplexed mode 0z T27
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

GPMCO_ADO and additionally Address 1 Output in A/D multiplexed 10 M27
mode
GPMC Data 1 Input/Output in A/D non-multiplexed mode

GPMCO0_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

GPMCO_AD4 and additionally Address 5 Output in A/D multiplexed 10 N24
mode
GPMC Data 5 Input/Output in A/D non-multiplexed mode

GPMCO_AD5 and additionally Address 6 Output in A/D multiplexed 10 N27
mode
GPMC Data 6 Input/Output in A/D non-multiplexed mode

GPMCO_AD6 and additionally Address 7 Output in A/D multiplexed 10 N28
mode
GPMC Data 7 Input/Output in A/D non-multiplexed mode

GPMCO0_AD7 and additionally Address 8 Output in A/D multiplexed 10 M25
mode
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3 4-27. GPMCO Signal Descriptions (continued)

PIN
SIGNAL NAME [1] DESCRIPTION [2] TYPE [3] BALL [4]
GPMC Data 8 Input/Output in A/D non-multiplexed mode
GPMCO0_ADS8 and additionally Address 9 Output in A/D multiplexed 10 N23
mode
GPMC Data 9 Input/Output in A/D non-multiplexed mode
GPMCO0_AD9 and additionally Address 10 Output in A/D multiplexed 10 M26
mode
GPMC Data 10 Input/Output in A/D non-multiplexed
GPMCO0_AD10 mode and additionally Address 11 Output in A/D 10 P28
multiplexed mode
GPMC Data 11 Input/Output in A/D non-multiplexed
GPMCO0O_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
GPMC Lower-Byte Enable (active low) or Command
GPMCO_BEONn_CLE Latch Enable O T28
GPMCO_BE1n GPMC Upper-Byte Enable (active low) O P23
GPMCO0_CSsn0 GPMC Chip Select 0 (active low) O R24
GPMCO0_Csn1 GPMC Chip Select 1 (active low) O T23
GPMCO0_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
4.3.12 HYPERBUS
4.3.12.1 MCU Domain
& 4-28. HYPERBUSO Signal Descriptions
SIGNAL NAME [1] DESCRIPTION [2] N BALL [4]
TYPE [3]
MCU_HYPERBUSO_CK Hyperbus Differential Clock (positive) O V1
MCU_HYPERBUSO_CKn Hyperbus Differential Clock (negative) (0] Ul
MCU_HYPERBUSO_INTn Hyperbus Interrupt (active low) | P2
MCU_HYPERBUSO_RESETn Hyperbus Reset (active low) Output O R5
MCU HYPERBUSO RESETON Hyperbus Reset Status Indicator (active low) from | R1
- - Hyperbus Memory
MCU_HYPERBUSO_RWDS Hyperbus Read-Write Data Strobe 10 u2
MCU_HYPERBUSO_WPn Hyperbus Write Protect (Not in use) O N3
MCU_HYPERBUSO_CSn0 Hyperbus Chip Select 0 O R4
MCU_HYPERBUSO_CSn1 Hyperbus Chip Select 1 O N3
MCU_HYPERBUSO_DQO Hyperbus Data 0 10 U4
MCU_HYPERBUSO_DQ1 Hyperbus Data 1 10 U5
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#* 4-28. HYPERBUSO Signal Descriptions (continued)

PIN
SIGNAL NAME [1] DESCRIPTION [2] i BALL [4]
MCU_HYPERBUSO_DQ? Hyperbus Data 2 10 ™
MCU_HYPERBUSO_DQ3 Hyperbus Data 3 10 3
MCU_HYPERBUSO_DQ4 Hyperbus Data 4 10 T4
MCU_HYPERBUSO_DQ5 Hyperbus Data 5 10 T5
MCU_HYPERBUSO_DQ6 Hyperbus Data 6 10 R2
MCU_HYPERBUSO_DQ7 Hyperbus Data 7 10 R3
4.3.13 12C
4.3.13.1 MAIN Domain
& 4-29. 12C0 Signal Descriptions
SIGNAL NAME [1] DESCRIPTION [2] I BALL [4]
TYPE [3]
12C0_SCL 12C Clock 10D D20
12C0_SDA 12C Data 10D c21
& 4-30. 12C1 Signal Descriptions
SIGNAL NAME [1] DESCRIPTION [2] I BALL [4]
TYPE [3]
12C1_SCL 12C Clock 10D B21
12C1_SDA 12C Data 10D E21
& 4-31. 12C2 Signal Descriptions
SIGNAL NAME [1] DESCRIPTION [2] I BALL [4]
TYPE [3]
12C2_SCL 12C Clock 10D T27
12C2_SDA 12C Data 10D R25
& 4-32.12C3 Signal Descriptions
SIGNAL NAME [1] DESCRIPTION [2] N BALL [4]
TYPE [3]
12C3_SCL 12C Clock 10D AF13
12C3_SDA 12C Data I0D AG12
4.3.13.2 MCU Domain
& 4-33. 12C0 Signal Descriptions
SIGNAL NAME [1] DESCRIPTION [2] I BALL [4]
TYPE [3]
MCU_I2C0_SCL 12C Clock 10D AD8
MCU_I2CO_SDA 12C Data 10D AD7
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4.3.13.3 WKUP Domain

% 4-34. 12CO0 Signal Descriptions

PIN
SIGNAL NAME [1] DESCRIPTION [2] TYPE [3] BALL [4]
WKUP_I2C0_SCL 12C Clock 10D AC7
WKUP_I2C0_SDA 12C Data 10D AD6
4.3.14 MCAN
4.3.14.1 MCU Domain
% 4-35. MCANO Signal Descriptions
SIGNAL NAME [1] DESCRIPTION [2] [l BALL [4]
TYPE [3]
MCU_MCANO_RX MCAN Receive Data | w2
MCU_MCANO_TX MCAN Transmit Data O w1
% 4-36. MCANL Signal Descriptions
SIGNAL NAME [1] DESCRIPTION [2] i BALL [4]
TYPE [3]
MCU_MCAN1_RX MCAN Receive Data | AD3
MCU_MCAN1_TX MCAN Transmit Data O AC3
4.3.15 MCASP
4.3.15.1 MAIN Domain
# 4-37. MCASPO Signal Descriptions
SIGNAL NAME [1] DESCRIPTION [2] [l BALL [4]
TYPE [3]
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
MCASPO_AHCLKX MCASP Transmit Master Clock 10 uz23
MCASPO_AXRO MCASP Serial Data (Input/Output) 10 Y24
MCASPO0_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
MCASPO_AXR6 MCASP Serial Data (Input/Output) 10 u25
MCASPO_AXR7 MCASP Serial Data (Input/Output) 10 AB25
MCASPO_AXR8 MCASP Serial Data (Input/Output) 10 AD27
MCASPO_AXR9 MCASP Serial Data (Input/Output) 10 AC26
MCASPO_AXR10 MCASP Serial Data (Input/Output) 10 AD26
MCASPO_AXR11 MCASP Serial Data (Input/Output) 10 AA24
MCASPO_AXR12 MCASP Serial Data (Input/Output) 10 AD28
MCASPO_AXR13 MCASP Serial Data (Input/Output) 10 u26
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3 4-37. MCASPO Signal Descriptions (continued)

SIGNAL NAME [1] DESCRIPTION [2] TYE’E\I[B] BALL [4]
MCASPO_AXR14 MCASP Serial Data (Input/Output) 10 V25
MCASPO_AXR15 MCASP Serial Data (Input/Output) 10 u24

& 4-38. MCASP1 Signal Descriptions
SIGNAL NAME [1] DESCRIPTION [2] I BALL [4]
TYPE [3]
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_AXRO 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 (Input/Output) 10 Y28
MCASP1_AXR6 MCASP Serial Data (Input/Output) 10 AA28
MCASP1_AXR7 MCASP Serial Data (Input/Output) 10 AB24
MCASP1_AXR8 MCASP Serial Data (Input/Output) 10 AC25
MCASP1_AXR9 MCASP Serial Data (Input/Output) 10 AD25
%+ 4-39. MCASP2 Signal Descriptions
SIGNAL NAME [1] DESCRIPTION [2] N BALL [4]
TYPE [3]
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_AXRO MCASP Serial Data (Input/Output) 10 AC24
MCASP2_AXR1 MCASP Serial Data (Input/Output) 10 Y27
MCASP2_AXR2 MCASP Serial Data (Input/Output) 10 AE26
MCASP2_AXR3 MCASP Serial Data (Input/Output) 10 AE28
4.3.16 MCSPI
4.3.16.1 MAIN Domain
% 4-40. MCSPIO0 Signal Descriptions
SIGNAL NAME [1] DESCRIPTION [2] I BALL [4]
TYPE [3]
SPIO_CLK SPI Clock 10 AH13
SPIO_CSO SPI Chip Select 0 10 AG13
SPIO_CS1 SPI Chip Select 1 10 AF13
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3% 4-40. MCSPIO0 Signal Descriptions (continued)

SIGNAL NAME [1] DESCRIPTION [2] TY"?'E'B] BALL [4]
SPI0_CS2 SPI Chip Select 2 10 AG11
SPI0_CS3 SPI Chip Select 3 10 AD11
SPI0_DO SPI Data 0 10 AE13
SPI0_D1 SPI Data 1 10 AD13
& 4-41. MCSPI1 Signal Descriptions
SIGNAL NAME [1] DESCRIPTION [2] TYIEII;\I[3] 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_DO SPI Data 0 10 AE12
SPI1_D1 SPI Data 1 10 AF12
& 4-42. MCSPI2 Signal Descriptions
SIGNAL NAME [1] DESCRIPTION [2] TY';'E‘B] BALL [4]
SPI2_CLK SPI Clock 10 AE23
SPI2_CS0 SPI Chip Select 0 o} 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_DO SPI Data 0 10 AD22
SPI2_D1 SPI Data 1 10 AC21
% 4-43. MCSPI3 Signal Descriptions
SIGNAL NAME [1] DESCRIPTION [2] TY:ZII;\I[S] 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 u2s
SPI3_CS3 SPI Chip Select 3 10 Y28
SPI3_DO SPI Data 0 o} Y26
SPI3_D1 SPI Data 1 10 W26
4.3.16.2 MCU Domain
& 4-44. MCSPIO Signal Descriptions
SIGNAL NAME [1] DESCRIPTION [2] TY';'E‘B] 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 o} N3
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3 4-44. MCSPIO0 Signal Descriptions (continued)

SIGNAL NAME [1] DESCRIPTION [2] TYE’E\IB] BALL [4]
MCU_SPIO_CS3 SPI Chip Select 3 10 AC3
MCU_SPIO_DO SPI Data 0 10 Y3
MCU_SPIO_D1 SPI Data 1 10 Y2

& 4-45. MCSPI1 Signal Descriptions
SIGNAL NAME [1] DESCRIPTION [2] I BALL [4]
TYPE [3]

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
4.3.17 MMC

4.3.17.1 MAIN Domain

% 4-46. MMCO Signal Descriptions
SIGNAL NAME [1] DESCRIPTION [2] 0 BALL [4]
TYPE [3]

MMCO_CALPAD®) MMC/SD Calibration Resistor A D24
MMCO_CLK®®) MMC/SD Clock 0 B25
MMCO_CMD® MMC/SD Command 10 B27
MMCO_DS MMC Data Strobe [ c25
MMCO_SDCD SD Card Detect [ A23
MMCO_SDWP SD Write Protect [ B23
MMCO_DATO0® MMC/SD Data 10 A26
MMCO_DAT1® MMC/SD Data 10 E25
MMCO_DAT2® MMC/SD Data 10 C26
MMCO_DAT3® MMC/SD Data 10 A25
MMCO_DAT4® MMC/SD Data 10 E24
MMCO_DAT5®? MMC/SD Data 10 A24
MMCO_DAT6®? MMC/SD Data 10 B26
MMCO_DAT7® MMC/SD Data 10 D25

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

(2) 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 10 multiplexer is primary for the signal functions associated with MMCSD pins, and the PADCONFIG’s MUXMODE is
secondary. Additionally, the internal 10 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.

(3) This output signal is also used as a retiming input. It is also recommended to place a 33 Q resistor in series (close to the processor) to

avoid signal reflections.
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& 4-47. MMC1 Signal Descriptions

SIGNAL NAME [1] DESCRIPTION [2] TYl'z'é\‘B] BALL [4]
MMC1_CALPAD® MMC/SD Calibration Resistor A F23
MMC1_CLK@® MMC/SD Clock 0 c27
MMC1_CcmD® MMC/SD Command 10 c28
MMC1_SDCD SD Card Detect | B24
MMC1_SDWP SD Write Protect [ c24
MMC1_DATO® 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) An external 10kQ +1% resistor must be connected between this pin and VSS. No external voltage should be applied to this pin.

(2) 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 10 multiplexer is primary for the signal functions associated with MMCSD pins, and the PADCONFIG’s MUXMODE is
secondary. Additionally, the internal 10 multiplexer affects all of the MMCSDO or MMCSDL1 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.

(3) This output signal is also used as a retiming input. It is also recommended to place a 33 Q resistor in series (close to the processor) to

avoid signal reflections.
4.3.18 CPTS

4.3.18.1 MAIN Domain

& 4-48. CPTSO0 Signal Descriptions

SIGNAL NAME [1] DESCRIPTION [2] TY'IZII;\I[B] BALL [4]
CPTSO_RFT_CLK CPTS Reference Clock | D21
CPTSO_TS_COMP CPTS Time Stamp Counter Compare O AF13
CPTSO_TS_SYNC CPTS Time Stamp Counter Bit O AG12
CPTSO_HWI1TSPUSH CPTS Hardware Time Stamp Push 1 | B21
CPTSO_HW2TSPUSH CPTS Hardware Time Stamp Push 2 | E21

4.3.19 OLDI

4.3.19.1 MAIN Domain

% 4-49. OLDIO Signal Descriptions
SIGNAL NAME [1] DESCRIPTION [2] i BALL [4]
TYPE [3]

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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4.3.20 OSPI

4.3.20.1 MCU Domain

# 4-50. OSPIO Signal Descriptions

SIGNAL NAME [1] DESCRIPTION [2] TYEIIQI[3] BALL [4]
MCU_OSPI0_CLK OSPI Clock o \Val
MCU_OSPIO_DQS OSPI Data Strobe (DQS) or Loopback Clock Input | u2
MCU_OSPIO_LBCLKO OSPI Loopback Clock Output 10 Ul
MCU_OSPIO_CSn0 OSPI Chip Select 0 (active low) (0] 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_OSPI0O_DO OSPI Data 0 10 U4
MCU_OSPIO_D1 OSPI Data 1 10 us
MCU_OSPI0_D2 OSPI Data 2 10 T2
MCU_OSPI0_D3 OSPI Data 3 10 T3
MCU_OSPIO_D4 OSPI Data 4 10 T4
MCU_OSPIO_D5 OSPI Data 5 10 T5
MCU_OSPIO_D6 OSPI Data 6 10 R2
MCU_OSPI0_D7 OSPI Data 7 10 R3

# 4-51. OSPI1 Signal Descriptions
SIGNAL NAME [1] DESCRIPTION [2] i BALL [4]
TYPE [3]
MCU_OSPI1_CLK OSPI Clock O T1
MCU_OSPI1_DQS OSPI Data Strobe (DQS) or Loopback Clock Input | P2
MCU_OSPI1_LBCLKO OSPI Loopback Clock Output 10 R1
MCU_OSPI1_CSn0O OSPI Chip Select 0 (active low) O N2
MCU_OSPI1_Csnl OSPI Chip Select 1 (active low) O N3
MCU_OSPI1_DO 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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4.3.21 PRU_ICSSG

4.3.21.1 MAIN Domain

1¥: 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.

% 4-52. PRU_ICSSGO Signal Descriptions

PIN
SIGNAL NAME [1] DESCRIPTION [2] TYPE [3] BALL [4]

PRU_ICSSG Enhanced Capture (ECAP) Input or
PRGO_ECAPO_IN_APWM_OUT Auxiiiary PWM (APWM) Ouput 10 V25
PRGO_ECAPO_SYNC_IN PRU_ICSSG ECAP Sync Input [ u27
PRGO_ECAPO_SYNC_OUT PRU_ICSSG ECAP Sync Output (e} u26
PRGO_IEPO_EDIO_OUTVALID PRU_ICSSG Industrial Ethernet Digital I/O Outvalid O AD12
PRGO_IEPO_EDC_LATCH_INO ::r’]Rth_ICSSG Industrial Ethernet Distributed Clock Latch | V25
PRGO_IEPO_EDC_LATCH_IN1 ::;]RleJJt_ICSSG Industrial Ethernet Distributed Clock Latch | u27
PRGO_IEPO_EDC_SYNC_OUTO gIEtLFJ)EItCSSG Industrial Ethernet Distributed Clock Sync o U24
PRGO_IEPO_EDC_SYNC_OUT1 EIE:FJ)E![CSSG Industrial Ethernet Distributed Clock Sync o u26
PRGO IEPO EDIO DATA IN OUT28 PRU_ICSSG Industrial Ethernet Digital I/O Data 10 V26

- - - - - Input/Output

PRU_ICSSG Industrial Ethernet Digital I/O Data
PRGO_IEPO_EDIO_DATA_IN_OUT29 InpuOUtpUL 10 u2s
PRGO IEPO EDIO DATA IN OUT30 PRU_ICSSG Industrial Ethernet Digital I/O Data 10 v28

- - - - - Input/Output

PRU_ICSSG Industrial Ethernet Digital I/O Data
PRGO_IEPO_EDIO_DATA_IN_OUT31 InpuOUtpUL 10 AA28
PRGO_IEP1_EDC_LATCH_INO ::r’]Rth_ICSSG Industrial Ethernet Distributed Clock Latch | Y26
PRGO_IEP1_EDC_LATCH_IN1 ::;]RleJJt_ICSSG Industrial Ethernet Distributed Clock Latch | W28
PRGO_IEP1_EDC_SYNC_OUTO gIEtLFJ)EItCSSG Industrial Ethernet Distributed Clock Sync o W26
PRGO_IEP1_EDC_SYNC_OUT1 EIE:FJ)E![CSSG Industrial Ethernet Distributed Clock Sync v27
PRGO_MDIOO0_MDC PRU_ICSSG MDIO Clock AE28
PRGO_MDIOO_MDIO PRU_ICSSG MDIO Data 10 AE26
PRGO_PRUO_GPIO PRU_ICSSG PRU Data Input I V24
PRGO_PRUO_GPI1 PRU_ICSSG PRU Data Input [ W25
PRGO_PRUO_GPI2 PRU_ICSSG PRU Data Input | w24
PRGO_PRUO_GPI3 PRU_ICSSG PRU Data Input [ AA27
PRGO_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
PRGO_PRUO_GPI9 PRU_ICSSG PRU Data Input [ V26
PRGO_PRUO_GPI10 PRU_ICSSG PRU Data Input [ u2s
PRGO_PRUO_GPI11 PRU_ICSSG PRU Data Input | AB25
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3 4-52. PRU_ICSSGO Signal Descriptions (continued)

SIGNAL NAME [1] DESCRIPTION [2] TYE’E\IB] BALL [4]
PRGO_PRUO_GPI12 PRU_ICSSG PRU Data Input | AD27
PRGO_PRUO_GPI13 PRU_ICSSG PRU Data Input | AC26
PRGO_PRUO_GPI14 PRU_ICSSG PRU Data Input | AD26
PRGO_PRUO_GPI15 PRU_ICSSG PRU Data Input | AA24
PRGO_PRUO_GPI16 PRU_ICSSG PRU Data Input | AD28
PRGO_PRUO_GPI17 PRU_ICSSG PRU Data Input | u26
PRGO_PRUO_GPI18 PRU_ICSSG PRU Data Input | V25
PRGO_PRUO_GPI19 PRU_ICSSG PRU Data Input | uz24
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_GPO5 PRU_ICSSG PRU Data Output 10 V28
PRGO_PRUO_GPO6 PRU_ICSSG PRU Data Output 10 Y25
PRGO_PRUO_GPO7 PRU_ICSSG PRU Data Output 10 uz27
PRGO_PRUO_GPO8 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
PRGO_PRUO_GPO12 PRU_ICSSG PRU Data Output 10 AD27
PRGO_PRUO_GPO13 PRU_ICSSG PRU Data Output 10 AC26
PRGO_PRUO_GPO14 PRU_ICSSG PRU Data Output 10 AD26
PRGO_PRUO_GPO15 PRU_ICSSG PRU Data Output 10 AA24
PRGO_PRUO_GPO16 PRU_ICSSG PRU Data Output 10 AD28
PRGO_PRUO_GPO17 PRU_ICSSG PRU Data Output 10 u26
PRGO_PRUO_GPO18 PRU_ICSSG PRU Data Output 10 V25
PRGO_PRUO_GPO19 PRU_ICSSG PRU Data Output 10 uz24
PRGO_PRU1_GPIO PRU_ICSSG PRU Data Input | AB28
PRGO_PRU1_GPI1 PRU_ICSSG PRU Data Input | AC28
PRGO_PRU1_GPI2 PRU_ICSSG PRU Data Input | AC27
PRGO_PRU1_GPI3 PRU_ICSSG PRU Data Input | AB26
PRGO_PRU1_GPIl4 PRU_ICSSG PRU Data Input | AA25
PRGO_PRU1_GPI5 PRU_ICSSG PRU Data Input | uz23
PRGO_PRU1_GPI6 PRU_ICSSG PRU Data Input | 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 | Y28
PRGO_PRU1_GPI10 PRU_ICSSG PRU Data Input | AA28
PRGO_PRU1_GPI11 PRU_ICSSG PRU Data Input | AB24
PRGO_PRU1_GPI12 PRU_ICSSG PRU Data Input | AC25
PRGO_PRU1_GPI13 PRU_ICSSG PRU Data Input | AD25
PRGO_PRU1_GPI14 PRU_ICSSG PRU Data Input | AD24
PRGO_PRU1_GPI15 PRU_ICSSG PRU Data Input | AE27
PRGO_PRU1_GPI16 PRU_ICSSG PRU Data Input | AC24
PRGO_PRU1_GPI17 PRU_ICSSG PRU Data Input | Y27
PRGO_PRU1_GPI18 PRU_ICSSG PRU Data Input | Y26
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3 4-52. PRU_ICSSGO Signal Descriptions (continued)

SIGNAL NAME [1] DESCRIPTION [2] TY"?'QB] BALL [4]
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_GPO?2 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_GPOS 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
PRGO_PRU1_GPO12 PRU_ICSSG PRU Data Output 10 AC25
PRGO_PRU1_GPO13 PRU_ICSSG PRU Data Output 10 AD25
PRGO_PRU1_GPO14 PRU_ICSSG PRU Data Output 10 AD24
PRGO_PRU1_GPO15 PRU_ICSSG PRU Data Output 10 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_PWMO_TZ_IN PRU_ICSSG PWM Trip Zone Input [ V25
PRGO_PWMO_TZ_OUT PRU_ICSSG PWM Trip Zone Output o U24
PRGO_PWM1_TZ_IN PRU_ICSSG PWM Trip Zone Input [ Y26
PRGO_PWM1_TZ_OUT PRU_ICSSG PWM Trip Zone Output o) 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 [ V26
PRGO_PWM3_TZ_OUT PRU_ICSSG PWM Trip Zone Output o AB25
PRGO_PWMO_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_PWMO_B2 PRU_ICSSG PWM Output B 10 u26
PRGO_PWM1_A0 PRU_ICSSG PWM Output A 10 AC25
PRGO_PWM1_A1l PRU_ICSSG PWM Output A 10 AD24
PRGO_PWM1_A2 PRU_ICSSG PWM Output A 10 AC24
PRGO_PWM1_BO PRU_ICSSG PWM Output B 10 AD25
PRGO_PWM1_B1 PRU_ICSSG PWM Output B 10 AE27
PRGO_PWM1_B2 PRU_ICSSG PWM Output B 10 Y27
PRGO_PWM2_A0 PRU_ICSSG PWM Output A 10 w24
PRGO_PWM2_A1 PRU_ICSSG PWM Output A 10 V27
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
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3 4-52. PRU_ICSSGO Signal Descriptions (continued)

Input

SIGNAL NAME [1] DESCRIPTION [2] TYE’E\]B] BALL [4]
PRGO_PWM3_A0 PRU_ICSSG PWM Output A 10 V24
PRGO_PWM3_Al PRU_ICSSG PWM Output A 10 Y25
PRGO_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_RGMII1_TX_CTL PRU_ICSSG RGMII Transmit Control O 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 O AD27
PRGO_RGMII1_TD1 PRU_ICSSG RGMII Transmit Data O AC26
PRGO_RGMII1_TD2 PRU_ICSSG RGMII Transmit Data O AD26
PRGO_RGMII1_TD3 PRU_ICSSG RGMII Transmit Data O AA24
PRGO_RGMII2_RDO PRU_ICSSG RGMII Receive Data | AB28
PRGO_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
PRGO_RGMII2_TDO PRU_ICSSG RGMII Transmit Data O AC25
PRGO_RGMII2_TD1 PRU_ICSSG RGMII Transmit Data O 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) O u25
PRGO_UARTO_RXD PRU_ICSSG UART Receive Data | Y28
PRGO_UARTO_TXD PRU_ICSSG UART Transmit Data O AA28

& 4-53. PRU_ICSSG1 Signal Descriptions
SIGNAL NAME [1] DESCRIPTION [2] I BALL [4]
TYPE [3]
PRG1_ECAPO_IN_APWM_OUT iﬁ%ﬁgsgﬁﬁ?zgwa‘; gizﬁ‘tre (ECAP) Input or 10 AC21
PRG1_ECAPO_SYNC_IN PRU_ICSSG ECAP Sync Input I AD22
PRG1_ECAPO_SYNC_OUT PRU_ICSSG ECAP Sync Output o AE23
PRG1_IEPO_EDIO_OUTVALID PRU_ICSSG Industrial Ethernet Digital I/O Outvalid O AF13
PRG1_IEPO_EDC_LATCH_INO :Z;Rpgt_ICSSG Industrial Ethernet Distributed Clock Latch | AG25
PRG1_IEPO_EDC_LATCH_IN1 PRU_ICSSG Industrial Ethernet Distributed Clock Latch | AG27
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3 4-53. PRU_ICSSG1 Signal Descriptions (continued)

PIN
SIGNAL NAME [1] DESCRIPTION [2] TYPE [3] BALL [4]

PRG1_IEPO_EDC_SYNC_OUTO (F;EtL;J)l_JItCSSG Industrial Ethernet Distributed Clock Sync o AG26
PRG1_IEPO_EDC_SYNC_OUT1 CP)EtL;J)EItCSSG Industrial Ethernet Distributed Clock Sync o AH26
PRG1_IEPO_EDIO_DATA_IN_OUT28 PRU_ICSSG Industrial Ethernet Digital I/O Data 10 AE26

Input/Output

PRU_ICSSG Industrial Ethernet Digital I/O Data
PRG1_IEPO_EDIO_DATA_IN_OUT29 InputiOutput 10 AH25
PRG1_IEPO_EDIO_DATA_IN_OUT30 PRU_ICSSG Industrial Ethernet Digital I/O Data 10 AE25

Input/Output

PRU_ICSSG Industrial Ethernet Digital I/O Data
PRG1_IEPO_EDIO_DATA_IN_OUT31 InputiOutput 10 AF24
PRG1_IEP1_EDC_LATCH_INO ::;]RplLJJt_ICSSG Industrial Ethernet Distributed Clock Latch | AD22
PRG1_IEP1_EDC_LATCH_IN1 :Dnigt_ICSSG Industrial Ethernet Distributed Clock Latch | AD23
PRG1_IEP1_EDC_SYNC_OUTO (F;EtL;J)l_JItCSSG Industrial Ethernet Distributed Clock Sync o AC21
PRG1_IEP1_EDC_SYNC_OUT1 CP)EtL;J)EItCSSG Industrial Ethernet Distributed Clock Sync o AE23
PRG1_MDIOO_MDC PRU_ICSSG MDIO Clock AH18
PRG1_MDIOO0_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
PRG1_PRUO_GPI17 PRU_ICSSG PRU Data Input | AH26
PRG1_PRUO_GPI18 PRU_ICSSG PRU Data Input | AG25
PRG1_PRUO_GPI19 PRU_ICSSG PRU Data Input | 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_GPO5 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
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3 4-53. PRU_ICSSG1 Signal Descriptions (continued)

SIGNAL NAME [1] DESCRIPTION [2] TYE’E\IB] BALL [4]
PRG1_PRUO_GPOS8 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
PRG1_PRUO_GPO12 PRU_ICSSG PRU Data Output 10 AH20
PRG1_PRUO_GPO13 PRU_ICSSG PRU Data Output 10 AH21
PRG1_PRUO_GPO14 PRU_ICSSG PRU Data Output 10 AG20
PRG1_PRUO_GPO15 PRU_ICSSG PRU Data Output 10 AD19
PRG1_PRUO_GPO16 PRU_ICSSG PRU Data Output 10 AD20
PRG1_PRUO_GPO17 PRU_ICSSG PRU Data Output 10 AH26
PRG1_PRUO_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 | AH23
PRG1_PRU1_GPI2 PRU_ICSSG PRU Data Input | AG21
PRG1_PRU1_GPI3 PRU_ICSSG PRU Data Input | AH22
PRG1_PRU1_GPIl4 PRU_ICSSG PRU Data Input | AE21
PRG1_PRU1_GPI5 PRU_ICSSG PRU Data Input | AC22
PRG1_PRU1_GPI6 PRU_ICSSG PRU Data Input | AG22
PRG1_PRU1_GPI7 PRU_ICSSG PRU Data Input | AD23
PRG1_PRU1_GPI8 PRU_ICSSG PRU Data Input | AE24
PRG1_PRU1_GPI9 PRU_ICSSG PRU Data Input | AF25
PRG1_PRU1_GPI10 PRU_ICSSG PRU Data Input | AF24
PRG1_PRU1_GPI11 PRU_ICSSG PRU Data Input | AC20
PRG1_PRU1_GPI12 PRU_ICSSG PRU Data Input | AE20
PRG1_PRU1_GPI13 PRU_ICSSG PRU Data Input | AF19
PRG1_PRU1_GPI14 PRU_ICSSG PRU Data Input | 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 | AE23
PRG1_PRU1_GPI18 PRU_ICSSG PRU Data Input | AD22
PRG1_PRU1_GPI19 PRU_ICSSG PRU Data Input | AC21
PRG1_PRU1_GPOO PRU_ICSSG PRU Data Output 10 AH24
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_GPO5 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_GPO8 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
PRG1_PRU1_GPO12 PRU_ICSSG PRU Data Output 10 AE20
PRG1_PRU1_GPO13 PRU_ICSSG PRU Data Output 10 AF19
PRG1_PRU1_GPO14 PRU_ICSSG PRU Data Output 10 AH19
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3 4-53. PRU_ICSSG1 Signal Descriptions (continued)

SIGNAL NAME [1] DESCRIPTION [2] TY"?'QB] BALL [4]
PRG1_PRU1_GPO15 PRU_ICSSG PRU Data Output 10 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_PWMO_TZ_IN PRU_ICSSG PWM Trip Zone Input [ AG25
PRG1_PWMO_TZ_OUT PRU_ICSSG PWM Trip Zone Output o AG26
PRG1_PWM1_TZ_IN PRU_ICSSG PWM Trip Zone Input [ AD22
PRG1_PWM1_TZ OUT PRU_ICSSG PWM Trip Zone Output o) 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 [ AF26
PRG1_PWM3_TZ_OUT PRU_ICSSG PWM Trip Zone Output o AF21
PRG1_PWMO_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_PWMO_B2 PRU_ICSSG PWM Output B 10 AH26
PRG1_PWM1_A0 PRU_ICSSG PWM Output A 10 AE20
PRG1_PWM1_Al 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_A1l PRU_ICSSG PWM Output A 10 AF28
PRG1_PWM2_A2 PRU_ICSSG PWM Output A 10 AG21
PRG1_PWM2_B0 PRU_ICSSG PWM Output B 10 AG23
PRG1_PWM2_B1 PRU_ICSSG PWM Output B 10 AH25
PRG1_PWM2_B2 PRU_ICSSG PWM Output B 10 AE21
PRG1_PWM3_A0 PRU_ICSSG PWM Output A 10 AE22
PRG1_PWM3_Al PRU_ICSSG PWM Output A 10 AF22
PRG1_PWM3_A2 PRU_ICSSG PWM Output A 10 AD21
PRG1_PWM3_BO 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 [ AF22
PRG1_RGMII1_RX_CTL PRU_ICSSG RGMII Receive Control [ 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 [ AG22
PRG1_RGMII2_RX_CTL PRU_ICSSG RGMII Receive Control [ 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 [ AE22
PRG1_RGMII1_RD1 PRU_ICSSG RGMII Receive Data [ AG24
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3 4-53. PRU_ICSSG1 Signal Descriptions (continued)

Output

PIN
SIGNAL NAME [1] DESCRIPTION [2] TYPE [3] BALL [4]
PRG1_RGMII1_RD2 PRU_ICSSG RGMII Receive Data | AF23
PRG1_RGMII1_RD3 PRU_ICSSG RGMII Receive Data | 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 | AH24
PRG1_RGMII2_RD1 PRU_ICSSG RGMII Receive Data | AH23
PRG1_RGMII2_RD2 PRU_ICSSG RGMII Receive Data | AG21
PRG1_RGMII2_RD3 PRU_ICSSG RGMII Receive Data | 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) O AH25
PRG1_UARTO_RXD PRU_ICSSG UART Receive Data | AF25
PRG1_UARTO_TXD PRU_ICSSG UART Transmit Data O AF24
& 4-54. PRU_ICSSG?2 Signal Descriptions
SIGNAL NAME [1] DESCRIPTION [2] I BALL [4]
TYPE [3]

PRU_ICSSG Enhanced Capture (ECAP) Input or
PRG2_ECAPO_IN_APWM_OUT Auxiiiary PWM (APWM) Ouput 10 AE16
PRG2_ECAPO_SYNC_IN PRU_ICSSG ECAP Sync Input I AD14
PRG2_ECAPO_SYNC_OUT PRU_ICSSG ECAP Sync Output o) AG14
PRG2_IEPO_EDIO_OUTVALID PRU_ICSSG Industrial Ethernet Digital /0 Outvalid oW A23
PRG2_IEPO_EDC_LATCH_INO :Z;Rpgt_ICSSG Industrial Ethernet Distributed Clock Latch | AD12
PRG2_IEPO_EDC_LATCH_IN1 IFr)1RpSt_ICSSG Industrial Ethernet Distributed Clock Latch | AE12
PRG2_IEPO_EDC_SYNC_OUTO (P)Etl;EItCSSG Industrial Ethernet Distributed Clock Sync o AH12
PRG2_IEPO_EDC_SYNC_OUT1 (F;Il'\jttéaltCSSG Industrial Ethernet Distributed Clock Sync o AF12

PRU_ICSSG Industrial Ethernet Digital I/O Data
PRG2_IEPO_EDIO_DATA_IN_OUT28 InputfOutpUL 10 R23
PRG2 IEPO EDIO DATA IN OUT29 PRU_ICSSG Industrial Ethernet Digital I/O Data 10 T24

- - - - - Input/Output

PRU_ICSSG Industrial Ethernet Digital I/O Data
PRG2_IEPO_EDIO_DATA IN_OUT30 InputOUtpUL 10 R25
PRG2 IEPO EDIO DATA IN OUT31 PRU_ICSSG Industrial Ethernet Digital I/O Data 10 T27

- - - - - Input/Output

PRG2_IEP1_EDC_LATCH_INO :Z;Rpgt_ICSSG Industrial Ethernet Distributed Clock Latch | R23
PRG2_IEP1_EDC_LATCH_IN1 IFr)1RpSt_ICSSG Industrial Ethernet Distributed Clock Latch | R25
PRG2_IEP1_EDC_SYNC_OUTO (P)Etl;EItCSSG Industrial Ethernet Distributed Clock Sync o To4
PRG2_IEP1_EDC_SYNC_OUT1 PRU_ICSSG Industrial Ethernet Distributed Clock Sync o T27
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3 4-54. PRU_ICSSG?2 Signal Descriptions (continued)

SIGNAL NAME [1] DESCRIPTION [2] TYE’E\IB] BALL [4]
PRG2_MDIOO_MDC PRU_ICSSG MDIO Clock O AE15
PRG2_MDIOO_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_GPOO 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
PRG2_PRUO_GPO5 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_GPOS8 PRU_ICSSG PRU Data Output 10 AH16
PRG2_PRUO_GPO9 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_PRUO_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_PRUO_GPO17 PRU_ICSSG PRU Data Output 10 P23
PRG2_PRU1_GPIO PRU_ICSSG PRU Data Input | 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 | AH14
PRG2_PRU1_GPIl4 PRU_ICSSG PRU Data Input | AG14
PRG2_PRU1_GPI5 PRU_ICSSG PRU Data Input | AG15
PRG2_PRU1_GPI6 PRU_ICSSG PRU Data Input | AC17
PRG2_PRU1_GPI7 PRU_ICSSG PRU Data Input | AE15
PRG2_PRU1_GPI8 PRU_ICSSG PRU Data Input | AD15
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3 4-54. PRU_ICSSG?2 Signal Descriptions (continued)

SIGNAL NAME [1] DESCRIPTION [2] TY"?'QB] BALL [4]
PRG2_PRU1_GPI9 PRU_ICSSG PRU Data Input [ AF14
PRG2_PRU1_GPI10 PRU_ICSSG PRU Data Input [ AC15
PRG2_PRU1_GPI11 PRU_ICSSG PRU Data Input [ AD14
PRG2_PRU1_GPI12 PRU_ICSSG PRU Data Input [ N26
PRG2_PRU1_GPI13 PRU_ICSSG PRU Data Input [ N25
PRG2_PRU1_GPI14 PRU_ICSSG PRU Data Input [ P24
PRG2_PRU1_GPI15 PRU_ICSSG PRU Data Input [ R27
PRG2_PRU1_GPI16 PRU_ICSSG PRU Data Input [ AE14
PRG2_PRU1_GPI17 PRU_ICSSG PRU Data Input [ T23
PRG2_PRU1_GPOO PRU_ICSSG PRU Data Output 10 AH15
PRG2_PRU1_GPO1 PRU_ICSSG PRU Data Output 10 AC16
PRG2_PRU1_GPO?2 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_GPO5 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_GPOS PRU_ICSSG PRU Data Output 10 AD15
PRG2_PRU1_GPO9 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
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_PWMO_TZ_IN PRU_ICSSG PWM Trip Zone Input [ P28
PRG2_PWMO_TZ_OUT PRU_ICSSG PWM Trip Zone Output o P24
PRG2_PWM1_TZ_IN PRU_ICSSG PWM Trip Zone Input [ Fi8
PRG2_PWM1_TZ_OUT PRU_ICSSG PWM Trip Zone Output o AE14
PRG2_PWM2_TZ_IN PRU_ICSSG PWM Trip Zone Input [ P23
PRG2_PWM2_TZ_OUT PRU_ICSSG PWM Trip Zone Output o T23
PRG2_PWM3_TZ_IN PRU_ICSSG PWM Trip Zone Input [ AE15
PRG2_PWM3_TZ_OUT PRU_ICSSG PWM Trip Zone Output o) AF14
PRG2_PWMO_AO PRU_ICSSG PWM Output A 10 AG17
PRG2_PWMO_A1 PRU_ICSSG PWM Output A 10 AD16
PRG2_PWMO_A2 PRU_ICSSG PWM Output A 10 AD15
PRG2_PWMO_BO PRU_ICSSG PWM Output B 10 AH16
PRG2_PWMO_B1 PRU_ICSSG PWM Output B 10 AD17
PRG2_PWMO_B2 PRU_ICSSG PWM Output B 10 AC15
PRG2_PWM1_A0 PRU_ICSSG PWM Output A 10 R23
PRG2_PWM1_Al 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
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3 4-54. PRU_ICSSG?2 Signal Descriptions (continued)

SIGNAL NAME [1] DESCRIPTION [2] TYlF;llgl[3] BALL [4]
PRG2_PWM2_A0 PRU_ICSSG PWM Output A 10 N23
PRG2_PWM2_A1l PRU_ICSSG PWM Output A 10 p27
PRG2_PWM2_A2 PRU_ICSSG PWM Output A 10 N25
PRG2_PWM2_BO0 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_Al PRU_ICSSG PWM Output A 10 AF17
PRG2_PWM3_A2 PRU_ICSSG PWM Output A 10 AH15
PRG2_PWM3_B0 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_RGMII1_RX_CTL PRU_ICSSG RGMII Receive Control | AG17
PRG2_RGMII1_TXC PRU_ICSSG RGMII Transmit Clock 10 AD16
PRG2_RGMII1_TX_CTL PRU_ICSSG RGMII Transmit Control (e} AE17
PRG2_RGMII2_RXC PRU_ICSSG RGMII Receive Clock | AG15
PRG2_RGMII2_RX_CTL PRU_ICSSG RGMII Receive Control | AG14
PRG2_RGMII2_TXC PRU_ICSSG RGMII Transmit Clock 10 AE14
PRG2_RGMII2_TX_CTL PRU_ICSSG RGMII Transmit Control (¢} 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 (¢} AH16
PRG2_RGMII1_TD1 PRU_ICSSG RGMII Transmit Data (¢} AG16
PRG2_RGMII1_TD2 PRU_ICSSG RGMII Transmit Data (e} AF16
PRG2_RGMII1_TD3 PRU_ICSSG RGMII Transmit Data (¢} AE16
PRG2_RGMII2_RDO 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 (¢} AD15
PRG2_RGMII2_TD1 PRU_ICSSG RGMII Transmit Data (¢} AF14
PRG2_RGMII2_TD2 PRU_ICSSG RGMII Transmit Data (¢} AC15
PRG2_RGMII2_TD3 PRU_ICSSG RGMII Transmit Data (e} AD14
PRG2_UARTO_CTSn PRU_ICSSG UART Clear to Send (active low) | AD12
PRG2_UARTO_RTSn PRU_ICSSG UART Request to Send (active low) O AH12
PRG2_UARTO_RXD PRU_ICSSG UART Receive Data | AE12
PRG2_UARTO_TXD PRU_ICSSG UART Transmit Data (e} AF12
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(1) When OSC1 is being used with an external crystal, this signal is unavailable. The output functionality must be disabled.

4.3.22 SERDES

4.3.22.1 MAIN Domain

% 4-55. SERDESO Signal Descriptions®

SIGNAL NAME [1] DESCRIPTION [2] Tvlglé\l[s] BALL [4]
SERDESO_REFCLKN SERDES Clock Input (negative) | AG5
SERDESO_REFCLKP SERDES Clock Input (positive) | AG6
SERDESO_REFRES SERDES Reference Resistor® A AC9
SERDESO_RXN SERDES Differential Receive Data (negative) | AH3
SERDESO_RXP SERDES Differential Receive Data (positive) | AG2
SERDESO_TXN SERDES Differential Transmit Data (negative) O AH4
SERDESO_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%.

% 4-56. SERDES1 Signal Descriptions®

SIGNAL NAME [1] DESCRIPTION [2] TYI'ZII;\I[3] BALL [4]
SERDES1_REFCLKN SERDES Clock Input (negative) | AH6
SERDES1_REFCLKP SERDES Clock Input (positive) [ AH7
SERDES1_REFRES SERDES Reference Resistor® A AC14
SERDES1_RXN SERDES Differential Receive Data (negative) | AG9
SERDES1_RXP SERDES Differential Receive Data (positive) | AH10
SERDES1_TXN SERDES Differential Transmit Data (negative) O AH9
SERDES1_TXP SERDES Differential Transmit Data (positive) O AG8

(1) The functionality of these pins is controlled by CTRLMMR_SERDES1_CTRL[1:0] LANE_FUNC_SEL. 0x0 = PClel Lane0, Ox1 = PCle0

Lanel, 0x2 = ICSS2 SGMII Lanel.
(2) The required resistor value is 3kQ +1%.

4.3.23 UART

4.3.23.1 MAIN Domain

% 4-57. UARTO Signal Descriptions

SIGNAL NAME [1] DESCRIPTION [2] TYIIzIIgl[B] 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

96 Terminal Configuration and Functions

Copyright © 2017-2019, Texas Instruments Incorporated



http://www.tij.co.jp/product/jp/am6548?qgpn=am6548
http://www.tij.co.jp/product/jp/am6528?qgpn=am6528
http://www.tij.co.jp/product/jp/am6546?qgpn=am6546
http://www.tij.co.jp/product/jp/am6526?qgpn=am6526
http://www.tij.co.jp/product/jp/am6527?qgpn=am6527
http://www.tij.co.jp

13 TEXAS
INSTRUMENTS

www.tij.co.jp

AMG6548, AM6528, AM6546

AM6526, AM6527

JAJSGC3H —NOVEMBER 2017—-REVISED JUNE 2019

% 4-58. UART1 Signal Descriptions

PIN
SIGNAL NAME [1] DESCRIPTION [2] TYPE [3] BALL [4]
UART1_CTSn UART Clear to Send (active low) | AD22
UART1_RTSn UART Request to Send (active low) O AC21
UART1_RXD UART Receive Data | AE23
UART1_TXD UART Transmit Data O AD23
% 4-59. UART2 Signal Descriptions
SIGNAL NAME [1] DESCRIPTION [2] il BALL [4]
TYPE [3]
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 O W28
4.3.23.2 MCU Domain
% 4-60. UARTO Signal Descriptions
SIGNAL NAME [1] DESCRIPTION [2] Y BALL [4]
TYPE [3]
MCU_UARTO_CTSn UART Clear to Send (active low) | P1
MCU_UARTO_RTSn UART Request to Send (active low) O N3
MCU_UARTO_RXD UART Receive Data | P4
MCU_UARTO_TXD UART Transmit Data O P5
4.3.23.3 WKUP Domain
% 4-61. UARTO Signal Descriptions
SIGNAL NAME [1] DESCRIPTION [2] I BALL [4]
TYPE [3]
WKUP_UARTO_CTSn UART Clear to Send (active low) | AC2
WKUP_UARTO_RTSn UART Request to Send (active low) O AC1
WKUP_UARTO_RXD UART Receive Data | AB1
WKUP_UARTO_TXD UART Transmit Data O AB5
4.3.24 USB
4.3.24.1 MAIN Domain
% 4-62. USBO Signal Descriptions
SIGNAL NAME [1] DESCRIPTION [2] i BALL [4]
TYPE [3]
USBO_DM USB 2.0 Differential Data (negative) 10 AE2
USBO_DP USB 2.0 Differential Data (positive) 10 AF1
USB0O_DRVVBUS USB VBUS control output (active high) O AD9
USBO_ID USB 2.0 Dual-Role Device Role Select A AF7
USB0O_VvBUS®W USB Level-shifted VBUS Input A AE7
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(1) An external resistor divider is required to limit the voltage applied to the device pin. For more information, see 7.4, USB Design

Guidelines.

& 4-63. USB1 Signal Descriptions

SIGNAL NAME [1] DESCRIPTION [2] TY';'E‘[:’,] 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) O AC8
USB1_ID USB 2.0 Dual-Role Device Role Select A AF5
usB1_vBuUs® 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 7.4, USB Design

Guidelines.
4.3.25 Emulation and Debug

4.3.25.1 MAIN Domain

% 4-64. Emulation and Debug 0 Signal Descriptions

SIGNAL NAME [1] DESCRIPTION [2] TYllzllgl[3] BALL [4]

EMUO Emulation Control 0 10 AA2

EMU1 Emulation Control 1 10 AAl

TCK JTAG Test Clock Input | AA4

TDI JTAG Test Data Input | Cc20

TDO JTAG Test Data Output oz A20

TMS JTAG Test Mode Select Input | A21

TRSTn JTAG Reset [ AA3

TRC_CLK Trace Clock O AF18
TRC_CTL Trace Control O AE18
TRC_DATAO Trace Data 0 (0] AH17
TRC_DATAl Trace Data 1 O AG18
TRC_DATA2 Trace Data 2 O AG17
TRC_DATA3 Trace Data 3 (0] AF17
TRC_DATA4 Trace Data 4 (0] AEL17
TRC_DATAS Trace Data 5 O AC19
TRC_DATAG6 Trace Data 6 O AH16
TRC_DATAY Trace Data 7 O AG16
TRC_DATAS8 Trace Data 8 O AF16
TRC_DATA9 Trace Data 9 O AE16
TRC_DATA10 Trace Data 10 O AD16
TRC_DATA11 Trace Data 11 O AH15
TRC_DATA12 Trace Data 12 O AC16
TRC_DATA13 Trace Data 13 (0] AD17
TRC_DATA14 Trace Data 14 (0] AH14
TRC_DATA15 Trace Data 15 O AG14
TRC_DATA16 Trace Data 16 O AG15
TRC_DATA17 Trace Data 17 O AC17
TRC_DATA18 Trace Data 18 O AE15
TRC_DATA19 Trace Data 19 O AD15
TRC_DATA20 Trace Data 20 (0] AF14
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3 4-64. Emulation and Debug 0 Signal Descriptions (continued)

SIGNAL NAME [1] DESCRIPTION [2] TY"?'QB] BALL [4]
TRC_DATA21 Trace Data 21 o AC15
TRC_DATA22 Trace Data 22 o AD14
TRC_DATA23 Trace Data 23 o AE14
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4.3.26 System and Miscellaneous

4.3.26.1 Boot Mode Configuration

4.3.26.1.1 MAIN Domain

% 4-65. Syshoot Signal Descriptions

SIGNAL NAME [1] DESCRIPTION [2] TYE’II;\‘[3] BALL [4]
BOOTMODEOO Bootmode pin 00 | M27
BOOTMODEO1 Bootmode pin 01 | M23
BOOTMODEO02 Bootmode pin 02 | M28
BOOTMODEO3 Bootmode pin 03 | M24
BOOTMODEO4 Bootmode pin 04 | N24
BOOTMODEO5 Bootmode pin 05 | N27
BOOTMODEOQ6 Bootmode pin 06 | N28
BOOTMODEO7 Bootmode pin 07 | M25
BOOTMODEO8 Bootmode pin 08 | N23
BOOTMODEQ9 Bootmode pin 09 | M26
BOOTMODE10 Bootmode pin 10 | P28
BOOTMODE11 Bootmode pin 11 | P27
BOOTMODE12 Bootmode pin 12 | N26
BOOTMODE13 Bootmode pin 13 | N25
BOOTMODE14 Bootmode pin 14 | P24
BOOTMODE15 Bootmode pin 15 | R27
BOOTMODE16 Bootmode pin 16 | P25
BOOTMODEL17 Bootmode pin 17 | P26
BOOTMODE18 Bootmode pin 18 [ u28

4.3.26.1.2 MCU Domain
% 4-66. Sysboot Signal Descriptions

SIGNAL NAME [1] DESCRIPTION [2] TYIIzIIgl[B] BALL [4]
MCU_BOOTMODEOO Bootmode pin 00 | AF4
MCU_BOOTMODEO1 Bootmode pin 01 | AF3
MCU_BOOTMODEO02 Bootmode pin 02 | AE3
MCU_BOOTMODE03® Bootmode pin 03 I AD1
MCU_BOOTMODE04®) Bootmode pin 04 I AC3
MCU_BOOTMODEO5® Bootmode pin 05 I Y2
MCU_BOOTMODE06® Bootmode pin 06 I Y1
MCU_BOOTMODEQO7® Bootmode pin 07 I Y3
MCU_BOOTMODE08® Bootmode pin 08 I AC5
MCU_BOOTMODEO09 Bootmode pin 09 | AB4
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(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.

4.3.26.2 Clock

4.3.26.2.1 MAIN Domain

# 4-67. Clockl Signal Descriptions

PIN

SIGNAL NAME [1] DESCRIPTION [2] TYPE [3] BALL [4]
OSC1_XI High frequency oscillator input | C22
OSC1_XO High frequency oscillator output (0] E22
4.3.26.2.2 WKUP Domain
% 4-68. Clock0 Signal Descriptions
SIGNAL NAME [1] DESCRIPTION [2] Tvlglé\l[s] BALL [4]
WKUP_LFOSCO_XI Low frequency (32.768 KHz) oscillator input | AE4
WKUP_LFOSCO0_XO Low frequency (32.768 KHz) oscillator output O AC4
WKUP_OSCO_XI High frequency oscillator input | AD5
WKUP_OSCO0_XO High frequency oscillator output O AE6
4.3.26.3 System
4.3.26.3.1 MAIN Domain
% 4-69. SystemO Signal Descriptions
SIGNAL NAME [1] DESCRIPTION [2] TY'IZII;\I[3] 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)
NMIn External Interrupt | F18
OBSCLKO 0Or?l)s/ervanon 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) O AF9
REFCLKOP SERDES Differential Clock Output (positive) O AF10
REFCLK1N SERDES Differential Clock Output (negative) O AES8
REFCLK1P SERDES Differential Clock Output (positive) O AE9
RESETSTATz Main Domain warm reset status output O D19
RESETz Main Domain warm reset | F17
SOC_SAFETY_ERRORnN Error signal output from Main Domain ESM 10 E20
SYNCO_OUT CPTS Time Stamp Generator Bit 0 O D21
SYNC1_OuT CPTS Time Stamp Generator Bit 1 O A22
SYNC2_OuUT CPTS Time Stamp Generator Bit 2 O AE18
SYNC3_OUT CPTS Time Stamp Generator Bit 3 O AH17
SYSCLKOUTO SYSCLKO output from Main PLL controller (divided by 4) o B22
for test and debug purposes only
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4.3.26.3.2 WKUP Domain

# 4-70. SystemO Signal Descriptions

PIN
SIGNAL NAME [1] DESCRIPTION [2] TYPE [3] BALL [4]
MCU Bypass reset circuitry input. 0 = Internal POR is
MCU_BYP_POR used, 1 = External MCU_PORz signal is used. I Vo
MCU CLKOUTO Reference clock output for Ethernet PHYs (50MHz or o AB2
- 25MHz)
MCU_EXT_REFCLKO External system clock input | AB3
MCU_OBSCLKO g)r?lflervatlon clock output for test and debug purposes o AB2
MCU_PORz MCU Domain cold reset | W5
MCU_PORz_OUT MCU Domain POR status output O 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 o AB3
- and debug purposes only
PMIC_POWER_ENO Power enable output for MAIN Domain supplies O Y5
PMIC_POWER_EN1 Power enable output for MAIN Domain supplies O AA5
4.3.26.4 Miscellaneous
4.3.26.4.1 WKUP Domain
% 4-71. Miscellaneous0 Signal Descriptions
SIGNAL NAME [1] DESCRIPTION [2] il BALL [4]
TYPE [3]
TEMP_DIODE_P Temperature Sensor Diode A W6
4.3.26.5 EFUSE
4.3.26.5.1 MAIN Domain
% 4-72. EFUSEO Signal Descriptions
SIGNAL NAME [1] DESCRIPTION [2] i BALL [4]
TYPE [3]
VPP_CORE @ Programming voltage for MAIN Domain efuses PWR F21

(1) This signal is valid only for High-Security devices. For more details, see 5.7, 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.

4.3.26.5.2 MCU Domain

% 4-73. EFUSEO Signal Descriptions

PIN
SIGNAL NAME [1] DESCRIPTION [2] S BALL [4]
VPP_MCU ® Programming voltage for MCU Domain efuses PWR T6
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(1) This signal is valid only for High-Security devices. For more details, see 5.7, 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.

4.3.27 Power Supply

% 4-74. Power Supply Signal Description

SIGNAL NAME [1] DESCRIPTION [2] TYllzllgl[3] BALL [4]
CAP_VDDAR_COREO(l) External capacitor connection for CORE SRAM LDOs CAP P17
CAP_VDDAR_COREl(l) External capacitor connection for CORE SRAM LDOs CAP V17
CAP_VDDAR_CORE2®) External capacitor connection for CORE SRAM LDOs CAP W16
CAP_VDDAR_CORE3(1) External capacitor connection for MSMC SRAM LDOs CAP M14
CAP_VDDAR_CORE4®) External capacitor connection for MSMC SRAM LDOs CAP L15
CAP_VDDAR_Mcu® External capacitor connection for MCU SRAM LDO CAP u10
CAP_VDDAR_MPUO_O(l) External capacitor connection for MPU SRAM LDOs CAP M12
CAP_VDDAR_MPUO_l(l) External capacitor connection for MPU SRAM LDOs CAP N12
CAP_VDDAR_MPU1_0®W External capacitor connection for MPU SRAM LDOs CAP N18
CAP_VDDAR_MPU1_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® Eg:sg?:l capacitor connection for 10 Bias LDO in WKUP CAP AA8
CAP_VDDA_1P8_SDIO(2) External capacitor connection for SDIO LDO CAP J17
CAP_VDDA_1P8_IOLDOO(1) External capacitor connection for 10 Bias LDO CAP G19
CAP_VDDA_1P8_IOLD01(1) External capacitor connection for 10 Bias LDO CAP Y19
CAP_VDDSHV_SDIO(3) 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 ué
VDDA_3P3_SDIO SDIO LDO analog power supply PWR H17
VDDA_3P3_USB USB analog power supply PWR AC12
VDDA_3P3_IOLDOO0 10 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 ADCO, ADC1 analog power supply PWR M7, M9
VDDA_LDO_WKUP WKUP LDO analog power supply PWR AB8
VDDA_MCU g/IOC\ZNLérSSIi,gg/IIyLDO, 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
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3 4-74. Power Supply Signal Description (continued)

PIN
SIGNAL NAME [1] DESCRIPTION [2] TYPE [3] BALL [4]
VDDA_SRAM_COREO CORE SRAM LDOs analog power supply PWR M19
VDDA_SRAM_CORE1 CORE SRAM LDOs analog power supply PWR V16
VDDA_SRAM_MPUO 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
WKUP High/Low Frequency Oscillator (WKUP_LFOSCO /
VDDA_WKUP WKUP_OSCO0), SRAM LDO analog power supply PWR AA9
VDDSO0 10 bias supply for VDDSHVO 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 10 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 10 domain power supply PWR G15, H16
VDDSHVO0_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,2F;21, R20,
VDDSHV2_WKUP Dual-voltage 10 domain power supply PWR N6, P7, P9
VDDSHV3 Dual-voltage |10 domain power supply PWR 21, UZ(\)/’Z%ZZ' Va1,
VDDSHV4 Dual-voltage 10 domain power supply PWR AA22, W20, W22,
Y21, Y23
VDDSHV5 Dual-voltage |10 domain power supply PWR AA20, ':%]égg AB21,
VDDSHV6 Dual-voltage 10 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 10 domain power supply pwr | G0 GHl;" Sgs' 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_MMC1 MMC1 PHY DLL voltage supply PWR H23
vDD_MCU MCU voltage domain supply PWR N10, Pl];llilo’ R12,
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3 4-74. Power Supply Signal Description (continued)

SIGNAL NAME [1]

DESCRIPTION [2]

PIN
TYPE [3]

BALL [4]

VDD_MPUO

MPUO voltage domain supply

PWR

K11, K9, L10, L8,
M11

VDD_MPU1

MPUL voltage domain supply

PWR

K16, K18, L17, M16,
M18, N17

vDD_WKUPO®

WKUP voltage domain supply

PWR

V11, W10, w12

vDD_WKUP1®

WKUP voltage domain supply

PWR

M22

VSS

Ground

GND

Al, A2, A28, AA1l,
AA13, AA15, AA17,
AA19, AA23, AA26,
AA7, AB10, AB12,
AB14, AB16, AB18,
AB20, AB22, AD4,
AE10, AE25, AES,
AF15, AF2, AF20,
AF8, AG1, AG10,
AG28, AG4, AG7,
AH1, AH11, AH2,
AH27, AH28, AH5,
AHS8, 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, 325, 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, Ull,
U13, U15, U17, U19,
u21, U3, U7, U9,
V10, V12, V14, V18,
V20, V22, V6, W11,
W13, W15, W17,
W19, W21, W23, W7,
W09, Y12, Y14, Y16,
Y18, Y22, Y6, Y8

(1) This pin must always be connected via a 1-yF capacitor to VSS.

(2) 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.

(3) When CAP_VDDSHV_SDIO is connected to VDDSHV6 or VDDSHV?7, the entire net which connects these pins should not exceed TBD-
uF of decoupling capacitance. When SDIO LDO is not used, this pin should be left unconnected.

(4) These power rails should be connected together on the board level.
(5) VDDA_POR_WKUP is preferred to be connected to CAP_VDDA_1P8 I0LDO_WKUP when using internal POR feature.

(6) 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, System Power Supply Monitor Design Guidelines.
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4.4  Pin Multiplexing

#& 4-75 describes the device pin multiplexing associated with pins.

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

1¥: 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.

% 4-75, 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.

7¥: When a pad is set into a pin multiplexing mode which is not defined, that pad’s behavior is undefined. This should be avoided.

1¥: & 4-75, Pin Multiplexing does not include SerDes signal functions. For more information, see section Serializer/Deserializer (SerDes)

in the device TRM.

1¥: 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.

% 4-75. Pin Multiplexing

ADDRESS REGISTER NAME VAL HDASEIRE Rl SEITIINES

NUMBER 0 1 ‘ 2 ‘ 3 ‘ 4 5 7 Bootstrap
0x0011C000  SOC_PADCONFIG_0 M27 GPMCO_ADO VOUTL DATAO  VINO_DATAI2 GPIOO_0 BOOTMODEOO
0x0011C004 | SOC_PADCONFIG_1 M23 GPMCO_ADL VOUTL DATAL  VINO_DATA13 GPIOO_1 BOOTMODEOL
0x0011C008 | SOC_PADCONFIG_2 M28 GPMCO_AD2 VOUTL_DATA2  VINO_DATAL4 GPIOO_2 BOOTMODEO2
0x0011C00C | SOC_PADCONFIG_3 M24 GPMCO_AD3 VOUTL DATA3  VINO_DATAI5 GPIOO_3 BOOTMODEO3
0x0011C010  SOC_PADCONFIG_4 N24 GPMCO_AD4 VOUTL_DATA4 GPIOO_4 BOOTMODEO4
0x0011C014 SOC_PADCONFIG_5 N27 GPMCO_AD5 VOUT1_DATAS GPIOO_5 BOOTMODEOS
0x0011C018 | SOC_PADCONFIG_6 N28 GPMCO_AD6 VOUTL_DATAG GPIOO_6 BOOTMODEOS
0X0011C01C | SOC_PADCONFIG_7 M25 GPMCO_AD? VOUTL_DATA? GPIOO_7 BOOTMODEO?
0x0011C020 | SOC_PADCONFIG_8 N23 GPMCO_AD8 VOUTL DATA8  VINO_DATAO PRG2_PRUO_GPO PRG2_PRUO_GPI1 PRGZ_PWHZ_AD GPIOO_8 BOOTMODEOS
0x0011C024 | SOC_PADCONFIG_9 M26 GPMCO_AD9 VOUTL DATAS  VINO_DATAL PRG2_PRUO_GPO PRG2_PRUO_GPI1 PRG2_PWM2_BO GPIO0_9 BOOTMODE09

13 3
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F% 4-75. Pin Multiplexing (continued)

AL MUXMODE[7:0] SETTINGS
ADDRESS REGISTER NAME it
0 ‘ 1 ‘ 2 ‘ 3 ‘ 4 5 8 7 Bootstrap
0x0011C028 | SOC_PADCONFIG_10 P28 GPMCO_AD10  VOUTL DATAL0 VINO_DATA2 PRG2_PRU0O_GPO PRG2_PRUO_GPI1 PRG2_PWMO_TZ_| GPIO0_10 BOOTMODE10
14 4 N
0x0011C02C | SOC_PADCONFIG_11 P27 GPMCO_AD11  VOUTL DATALLl VINO_DATA3 PRG2_PRUO_GPO PRG2_PRUO_GPI1 PRG2_PWM2_Al GPIOO_11 BOOTMODE11
15 5
0x0011C030  SOC_PADCONFIG_12 N26 GPMCO_AD12  VOUTL DATAL2 VINO_DATA4 PRG2_PRUL GPO |PRG2_PRUL GPI1 |PRG2_PWM2_B1 GPIOO_12 BOOTMODE12
12 2
0x0011C034 SOC_PADCONFIG_13 N25 GPMCO_AD13  VOUTL DATAL3  VINO_DATAS PRG2_PRUL GPO |PRG2_PRUL GPIL PRG2_PWM2_A2 GPIOO_13 BOOTMODE13
13 3
0x0011C038  SOC_PADCONFIG_14 P24 GPMCO_AD14  VOUTL DATAL4 | VINO_DATAG PRG2_PRUL_GPO |PRG2_PRUL GPI1 PRG2_PWMO0_TZ_ (GPIOO_14 BOOTMODE14
14 4 out
0x0011C03C  SOC_PADCONFIG_15 R27 GPMCO_AD15  VOUTL DATAL5 |VINO_DATA7 PRG2_PRUL GPO |PRG2_PRUL GPIL |PRG2_PWM2_B2 GPIOD_15 BOOTMODE15
15 5
0x0011C040 | SOC_PADCONFIG_16 R28 GPMCO_CLK VOUTL_DATA16 | VINO_PCLK GPIO0_16
0x0011C044  SOC_PADCONFIG_17 P25 GPMCO_ADVn AL |VOUTL DATAL7 GPIOO_17 BOOTMODE16
E
0x0011C048  SOC_PADCONFIG_18 P26 GPMCO_OEn_REn VOUTL DATALS GPIOO_18 BOOTMODEL?
0X0011C04C  SOC_PADCONFIG_19 u28 GPMCO_WEn VOUTL_DATAL9 GPIOO_19 BOOTMODE18
0x0011C050  SOC_PADCONFIG_20 T28 GPMCO_BEON_CL VOUTL_DATA20 GPIO0_20
E
0x0011C054 | SOC_PADCONFIG_21 P23 GPMCO_BEIn  VOUTL DATA2L |VINO_HD PRG2_PRUO_GPO |PRG2_PRUO_GPIL TIMER |02 PRG2_PWM2_TZ | GPIOO_21
17 7 N
0x0011C058  SOC_PADCONFIG_22 R26 GPMCO_WAITO | VOUTL DATA22 GPIOO_22
0X0011C05C | SOC_PADCONFIG_23 R23 GPMCO_WAITL  VOUTL DATA23  VINO_VD PRG2_PWML A0 |PRG2_IEP1_EDC_ TIMER_I03 PRG2_IEPO_EDIO |GPIOO_23
LATCH_INO _DATA_IN_OUT28
0x0011C060  SOC_PADCONFIG_24 T25 GPMCO_WPn VOUTL_VSYNC GPIO0_24
0x0011C064 | SOC_PADCONFIG_25 T24 GPMCO_DIR VOUTL HSYNC  VINO_DATAS PRG2_PWM1 BO |PRG2_IEP1 EDC_ TIMER |06 PRG2_IEPO_EDIO |GPIOO_25
SYNC_OUTO _DATA_IN_OUT29
0x0011C068  SOC_PADCONFIG_26 R24 GPMCO_CSn0  VOUTL_PCLK GPIOO_26
0X0011C06C  SOC_PADCONFIG_27 T23 GPMCO_CSni | VOUTL DE VINO_DATA9 PRG2_PRUL_GPO |PRG2_PRUL GPIL TIMER_I07 PRG2_PWM2_TZ_ GPIOO_27
17 7 ouT
0x0011C070 | SOC_PADCONFIG_28 R25 GPMCO_CSn2 | VOUTIL_EXTPCLKI VINO_DATAL0  |GPMCO_A27 PRG2_IEP1_EDC_ 12C2_SDA PRG2_IEPO_EDIO  GPIO0_28
N LATCH_IN1 _DATA_IN_OUT30
0x0011C074 | SOC_PADCONFIG_29 T27 GPMCO_CSn3 VINO_DATAL1  |GPMCO_A26 PRG2_IEP1_EDC_ |12C2_SCL PRG2_IEPO_EDIO  GPIOO_29
SYNC_OUTL _DATA_IN_OUT31
0x0011C078  SOC_PADCONFIG_30 AF18 PRG2_PRUO_GPO PRG2_PRUO_GPI0 PRG2 RGMIIL_ RD GPMCO_A25 TRC_CLK EHRPWMO_SYNCI |PRG2_PWM3_A0 | GPIOO_30
0 0
0x0011CO7C  SOC_PADCONFIG_31 AE18 PRG2_PRUO_GPO PRG2_PRUO_GPIL PRG2 RGMIIL_ RD GPMCO_A24 TRC_CTL EHRPWMO_SYNC |SYNC2_OUT GPIOO_31
1 1 )
0x0011C080  SOC_PADCONFIG_32 AH17 PRG2_PRUO_GPO PRG2_PRUO_GPI2 PRG2_RGMIIL_ RD GPMCO_A23 TRC_DATAO EHRPWM_TZn_INO SYNC3_OUT GPIOO_32
2 2
0x0011C084 SOC_PADCONFIG_33 AG18 PRG2_PRUO_GPO PRG2_PRUO_GPI3 PRG2_RGMIIL_RD GPMCO_A22 TRC_DATAL EHRPWMO_A PRG2_PWM3_BO |GPIOO_33
3 3
0x0011C088 | SOC_PADCONFIG_34 AG17 PRG2_PRUO_GPO PRG2_PRUO_GPI4 PRG2_RGMII1_RX |GPMCO_A21 TRC_DATA2 EHRPWMO_B PRG2_PWMO_AO | GPIOO_34
4 cTL
0x0011C08C  SOC_PADCONFIG_35 AF17 PRG2_PRUO_GPO PRG2_PRUO_GPI5 PRG2_RGMIIL_RX |GPMCO_A20 TRC_DATA3 EHRPWM1_A PRG2_PWM3_Al GPIOO_35

5

C
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F% 4-75. Pin Multiplexing (continued)

BALL MUXMODE[7:0] SETTINGS
ADDRESS REGISTER NAME NUNEER
0 1 2 3 ‘ 4 ‘ 5 8 7 Bootstrap

0x0011C090 SOC_PADCONFIG_36 AE17 PRG2_PRUO_GPO PRG2_PRUO_GPI6 PRG2_RGMII1_TX GPMCO_A19 TRC_DATA4 EHRPWM1_B PRG2_PWM3_B1 |GPIO0_36
6 _CTL

0x0011C094 SOC_PADCONFIG_37 AC19 PRG2_PRUO_GPO PRG2_PRUO_GPI7 PRG2_MDIOO_MDI GPMCO_A18 TRC_DATA5 EHRPWM_TZn_IN1 EHRPWM_SOCA | GPIO0_37
7 o

0x0011C098 SOC_PADCONFIG_38 AH16 PRG2_PRUO_GPO PRG2_PRUO_GPI8 |PRG2_RGMII1_TD |GPMCO_A17 TRC_DATA6 EHRPWM2_A PRG2_PWMO_BO |GPIO0_38
8 0

0x0011C09C  SOC_PADCONFIG_39 AG16 PRG2_PRUO_GPO PRG2_PRUO_GPI9 |PRG2_RGMII1_TD |GPMCO_A16 TRC_DATA7 EHRPWM2_B GPIO0_39
9 1

0x0011COA0  SOC_PADCONFIG_40 AF16 PRG2_PRUO_GPO PRG2_PRUO_GPI1 |PRG2_RGMII1_TD |GPMCO_A15 TRC_DATAS EHRPWM_TZn_IN2 EHRPWM_SOCB | GPIO0_40
10 0 2

0x0011COA4 SOC_PADCONFIG_41 AE16 PRG2_PRUO_GPO PRG2_PRUO_GPI1 |PRG2_RGMII1_TD |GPMCO_A14 TRC_DATA9 PRG2_ECAPO_IN_ GPIO0_41
11 1 3 APWM_OUT

0x0011C0A8 ' SOC_PADCONFIG_42 AD16 PRG2_PRUO_GPO PRG2_PRUO_GPI1 PRG2_RGMII1_TX GPMCO_A13 TRC_DATA10 PRG2_PWMO_A1 GPIO0_42
16 6 c

0x0011COAC 'SOC_PADCONFIG_43 AH15 PRG2_PRU1_GPO PRG2_PRU1_GPI0 |PRG2_RGMII2_RD |GPMCO_A12 TRC_DATA11 EHRPWM3_A PRG2_PWM3_A2 |GPIO0_43
0 0

0x0011COBO SOC_PADCONFIG_44 AC16 PRG2_PRU1_GPO PRG2_PRU1_GPI1 |PRG2_RGMII2_RD |GPMCO_A11 TRC_DATA12 EHRPWM3_B PRG2_PWM3_B2 |GPIO0_44
1 1

0x0011COB4 SOC_PADCONFIG_45 AD17 PRG2_PRU1_GPO PRG2_PRU1_GPI2 |PRG2_RGMII2_RD |GPMCO_A10 TRC_DATA13 EHRPWM3_SYNCI PRG2_PWMO0_B1 |GPIO0_45
2 2

0x0011COB8 SOC_PADCONFIG_46 AH14 PRG2_PRU1_GPO PRG2_PRU1_GPI3 |PRG2_RGMII2_RD \GPMCO_A9 TRC_DATA14 EHRPWM3_SYNC GPIO0_46
3 3 o

0x0011COBC SOC_PADCONFIG_47 AG14 PRG2_PRU1_GPO PRG2_PRU1_GPI4 |PRG2_RGMII2_RX \GPMCO_A8 TRC_DATA15 EHRPWM_TZn_IN3 PRG2_ECAPO_SY |GPIO0_47
4 _CTL NC_ouT

0x0011COCO  SOC_PADCONFIG_48 AG15 PRG2_PRU1_GPO PRG2_PRU1_GPI5 PRG2_RGMII2_RX GPMCO_A7 TRC_DATA16 EHRPWM4_A GPIO0_48
5 c

0x0011C0C4 ' SOC_PADCONFIG_49 AC17 PRG2_PRU1_GPO PRG2_PRU1_GPI6 |PRG2_RGMII2_TX GPMCO_A6 TRC_DATA17 EHRPWM4_B GPIO0_49
6 _CTL

0x0011COC8 SOC_PADCONFIG_50 AE15 PRG2_PRU1_GPO PRG2_PRU1_GPI7 |PRG2_MDIO0_MD |GPMCO_A5 TRC_DATA18 EHRPWM_TZn_IN4 PRG2_PWM3_TZ_| |GPIO0_50
7 c N

0x0011COCC  SOC_PADCONFIG_51 AD15 PRG2_PRU1_GPO PRG2_PRU1_GPI8 |PRG2_RGMII2_TD GPMCO_A4 TRC_DATA19 EHRPWMS5_A PRG2_PWMO_A2 GPIO0_51
8 0

0x0011COD0  SOC_PADCONFIG_52 AF14 PRG2_PRU1_GPO PRG2_PRU1_GPI9 |PRG2_RGMII2_TD GPMCO_A3 TRC_DATA20 EHRPWMS5_B PRG2_PWM3_TZ_ GPIO0_52
9 1 out

0x0011COD4  SOC_PADCONFIG_53 AC15 PRG2_PRU1_GPO PRG2_PRU1_GPI1 |PRG2_RGMII2_TD GPMCO_A2 TRC_DATA21 EHRPWM_TZn_IN5 PRG2_PWMO0_B2 |GPIO0_53
10 0 2

0x0011COD8 ' SOC_PADCONFIG_54 AD14 PRG2_PRU1_GPO PRG2_PRU1_GPI1 PRG2_RGMII2_TD GPMCO_A1 TRC_DATA22 PRG2_ECAPO_SY |GPIO0_54
11 1 3 NC_IN

0x0011CODC | SOC_PADCONFIG_55 AE14 PRG2_PRU1_GPO PRG2_PRU1_GPI1 PRG2_RGMII2_TX GPMCO_A0 TRC_DATA23 PRG2_PWM1_TZ_ |GPIO0_55
16 6 c out

0x0011COE0 SOC_PADCONFIG_56 AE22 PRG1_PRUO_GPO PRG1_PRUO_GPIO lPRG1_RGMII1_RD PRG1_PWM3_A0 GPIO0_56
0 0

0x0011COE4 SOC_PADCONFIG_57 AG24 PRG1_PRUO_GPO PRG1_PRUO_GPI1 PRG1_RGMII1_RD PRG1_PWM3_B0 GPIO0_57
1 1

0x0011COE8 SOC_PADCONFIG_58 AF23 PRG1_PRUO_GPO PRG1_PRUO_GPI2 |PRG1_RGMII1_RD PRG1_PWM2_A0 GPIO0_58
2 2

0x0011COEC SOC_PADCONFIG_59 AD21 PRG1_PRUO_GPO PRG1_PRUO_GPI3 |PRG1_RGMII1_RD PRG1_PWM3_A2 GPIO0_59
3 3
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F% 4-75. Pin Multiplexing (continued)

AL MUXMODE[7:0] SETTINGS
ADDRESS REGISTER NAME it
0 1 2 3 ‘ 4 8 7 Bootstrap

0X0011COFO | SOC_PADCONFIG_60 AG23 PRG1_PRUO_GPO PRG1 _PRUO_GPI4 PRG1_RGMIIL_RX PRGL _PWM2_BO GPIO0_60
4 ciL

0X0011COF4 |SOC_PADCONFIG_61 AF27 PRG1_PRUO_GPO PRGL_PRUO_GPI5 PRG1_PWM3_B2 GPIOO_61
5

0X0011COF8  SOC_PADCONFIG_62 AF22 PRG1_PRUO_GPO PRG1 PRUO_GPI6 PRG1 RGMIIL RX PRG1 PWM3 Al GPIOO_62
6 c

0X0011COFC  SOC_PADCONFIG_63 AG27 PRG1_PRUO_GPO PRG1_PRUO_GPI7 |PRG1 IEP0_EDC_|PRGL PWM3 Bl GPIOO_63
7 LATCH_IN1

0x0011C100  SOC_PADCONFIG_64 AF28 PRG1_PRUO_GPO PRGI_PRUO_GPIg PRG1_PWM2_Al GPIOO_64
8

0x0011C104 SOC_PADCONFIG_65 AF26 PRG1_PRUO_GPO PRGI1_PRUO_GPI9 PRGL UARTO CT PRGIL PWM3 TZ | SPI2_ CS1 PRG1_IEPO_EDIO |GPIOO_65
9 Sn N _DATA_IN_OUT28

0x0011C108 | SOC_PADCONFIG_66 AH25 PRG1_PRUO_GPO PRGL_PRUO_GPI1 PRGL UARTO RT PRGL PWM2 Bl |SPI2 CS2 PRG1_IEPO_EDIO GPIOO_66
10 0 Sn _DATA_IN_OUT29

0x0011C10C | SOC_PADCONFIG_67 AF21 PRG1_PRUO_GPO PRGL _PRUO_GPI1 PRGL RGMI1_TX |PRGL1 PWM3_TZ_ GPIOO_67
1 1 CTL ouT

0x0011C110 | SOC_PADCONFIG_68 AH20 PRG1_PRUO_GPO PRG1 PRUO_GPI1 PRG1 RGMIL TD |PRG1 PWMO_AO GPIOO_68
12 2 0

0x0011C114 SOC_PADCONFIG_69 AH21 PRG1_PRUO_GPO PRG1_PRUO_GPI1 PRG1 RGMIL_TD |PRG1 PWMO_BO GPIOO_69
13 3 1

0x0011C118 SOC_PADCONFIG_70 AG20 PRG1_PRUO_GPO PRG1_PRUO_GPI1 PRG1 RGMIL_TD |PRG1_PWMO_AL GPIOOD_70
14 4 2

0x0011C11C  SOC_PADCONFIG_71 AD19 PRG1_PRUO_GPO PRG1_PRUO_GPI1 PRG1 RGMIL_TD |PRG1_PWMO_B1 GPIOO_71
15 5 3

0x0011C120 |SOC_PADCONFIG_72 AD20 PRG1_PRUO_GPO PRG1 _PRUO_GPI1 PRGL_RGMIIL TX PRGL _PWM0_A2 GPIOO_72
16 6 c

0x0011C124 |SOC_PADCONFIG_73 AH26 PRG1_PRUO_GPO PRGL_PRUO_GPI1 PRG1_IEPO_EDC_ PRGL PWM0_B2 GPIO0_73
17 7 SYNC_OUTL

0x0011C128 SOC_PADCONFIG_74 AG25 PRG1_PRUO_GPO PRGL PRUO_GPIL PRGL IEP0_EDC_ PRGL PWMO_TZ | GPIOO_74
18 8 LATCH_INO N

0x0011C12C  SOC_PADCONFIG_75 AG26 PRG1_PRUO_GPO PRG1 PRUO_GPIL PRGL_IEP0_EDC_ PRGL PWMO_TZ_ GPIOO_75
19 9 SYNC_0UTO ouT

0x0011C130  SOC_PADCONFIG_76 AH24 PRG1_PRUL GPO PRG1_PRUL GPIO PRG1 RGMII2_RD GPIOO_76
0 0

0x0011C134 SOC_PADCONFIG_77 AH23 PRG1_PRUL GPO PRG1_PRUL GPI1 PRG1_RGMII2_RD GPIOO_77
1 1

0x0011C138 | SOC_PADCONFIG_78 AG21 PRG1_PRUL_GPO PRG1 _PRUL GPI2 PRG1_RGMII2_RD PRGL PWM2_A2 GPIO0_78
2 2

0x0011C13C | SOC_PADCONFIG_79 AH22 PRG1_PRUL GPO PRGL _PRUL GPI3 PRGL RGMII2_RD EQEPL A GPIO0_79
3 3

0x0011C140  SOC_PADCONFIG_80 AE21 PRG1_PRUL GPO PRGL PRUL GPI4 PRGL RGMI2_RX PRGL PWM2 B2 EQEPIL B GPIOO_80
4 CTL

0x0011C144 SOC_PADCONFIG_81 AC22 PRG1_PRUL GPO PRGL PRUL GPI5 EQEPL S GPIOO_81
5

0x0011C148 SOC_PADCONFIG_82 AG22 PRG1_PRUL GPO PRGL_PRUL GPI6 PRGL RGMII2_RX GPIOO_82
6 c

0X0011C14C  SOC_PADCONFIG_83 AD23 PRG1_PRUL GPO PRG1_PRUL GPI7 |PRG1 IEP1 EDC_ SPI2_CS0 UARTL_TXD GPIOD_83

7

LATCH_IN1
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F% 4-75. Pin Multiplexing (continued)

AL MUXMODE[7:0] SETTINGS
ADDRESS REGISTER NAME it
0 1 2 3 ‘ 4 ‘ 5 8 7 Bootstrap

0x0011C150 |SOC_PADCONFIG_84 AE24 PRG1_PRUL_GPO PRGL _PRUL GPI8 PRG1_PWM2_TZ_ GPIOO_84
8 ouT

0x0011C154 |SOC_PADCONFIG_85 AF25 PRG1_PRUL GPO PRGL PRUL GPI9 PRGL UARTO_RX PRG1_IEPO_EDIO \GPIOO_85
9 D _DATA_IN_OUT30

0x0011C158 SOC_PADCONFIG_86 AF24 PRG1_PRUL GPO PRGL PRUL GPIL PRGL UARTO TX PRGL PWM2_TZ | SPI2 CS3 PRG1_IEPO_EDIO GPIOO_86
10 0 D N _DATA_IN_OUT31

0x0011C15C  SOC_PADCONFIG_87 AC20 PRG1_PRUL GPO |PRG1_PRUL GPI1 PRGL RGMII2_TX EQEPL | GPIOO_87
1 1 cTL

0x0011C160 SOC_PADCONFIG_88 AE20 PRG1_PRUL GPO PRG1_PRUL GPI1 PRG1 RGMI2_TD PRG1 PWMI1 AQ GPIOD_88
12 2 0

0x0011C164 SOC_PADCONFIG_89 AF19 PRG1_PRUL GPO PRG1_PRUL GPI1 PRG1 RGMI2_TD PRG1_PWMI _BO GPIOO_89
13 3 1

0x0011C168 | SOC_PADCONFIG_90 AH19 PRG1_PRUL_GPO PRG1 _PRUL GPI1 PRG1_RGMII2 TD PRGL PWM1 Al GPIO0_90
14 4 2

0x0011C16C | SOC_PADCONFIG_91 AG19 PRG1_PRUL GPO PRG1 _PRU1 GPI1 PRGL_RGMII2 TD PRGL PWML Bl GPIO0_91
15 5 3

0X0011C170 | SOC_PADCONFIG_92 AE19 PRG1_PRUL GPO PRG1 PRUL GPI1 PRG1 RGMI2_TX PRGL PWM1 A2 GPIOO_92
16 6 c

0x0011C174 SOC_PADCONFIG_93 AE23 PRG1_PRUL GPO PRG1 PRUL GPIL PRGL IEPL EDC_ PRGL PWML B2 SPI2 CLK PRG1 ECAPO_SY [UARTL RXD GPIOD_93
17 7 SYNC_OUTI NC_OUT

0x0011C178 SOC_PADCONFIG_94 AD22 PRG1_PRUL GPO PRG1 PRUL GPIL PRGIL [EPL EDC_ PRGL PWML TZ | SPI2_DO PRG1 ECAPO_SY [UARTL CTSn GPIOD_94
18 8 LATCH_INO N NC_IN

0X0011C17C  SOC_PADCONFIG_95 AC21 PRG1_PRUL GPO PRGI1 PRUL GPIL PRGI [EPL EDC_ PRGL PWML TZ_ SPI2 D1 PRG1_ECAPO_IN_ UARTL RTSn GPIOD_95
19 9 SYNC_OUTO ouT APWM_OUT

0x0011C180 |SOC_PADCONFIG_96 AD18 PRG1_MDIOO_MDI SPI1_CS2 PRG2_PWM1_A1 GPIOL 0
0

0x0011C184 |SOC_PADCONFIG_97 AH18 PRG1_MDIOO_MD SPI1_CS3 PRG2_PWML_B1 GPIOL 1
c

0x0011C188 SOC_PADCONFIG_98 D25 MMCO_DAT7 UARTO_DCDn EQEP2 A GPIOL 2

0x0011C18C  SOC_PADCONFIG_99 B26 MMCO_DAT6 UARTO_DSRn EQEP2 B GPIOL 3

0x0011C190 | SOC_PADCONFIG_100 A24 MMCO_DATS UARTO_DTRn EQEP2_| GPIOL_4

0x0011C194 SOC_PADCONFIG_101 E24 MMCO_DAT4 UARTO_RIN EQEP2_S GPIOL 5

0x0011C198 SOC_PADCONFIG_102 A5 MMCO_DAT3 GPIOL 6

0x0011C19C  SOC_PADCONFIG_103 c26 MMCO_DAT2 GPIOL_7

0X0011C1A0 SOC_PADCONFIG_104 E25 MMCO_DAT1 GPIOL 8

0X0011C1A4 SOC_PADCONFIG_105 A26 MMCO_DATO GPIOL 9

0x0011C1A8 |SOC_PADCONFIG_106 B25 MMCO_CLK GPIOL_10

0X0011C1AC SOC_PADCONFIG_107 B27 MMCO_CMD GPIOL 11

0X0011C1B0 SOC_PADCONFIG_108 c2s5 MMCO_DS GPIOL 12

0X0011C1B4 |SOC_PADCONFIG_109 A23 MMCO_SDCD PRG2_IEPO_EDIO GPIO1_13

_OUTVALID

0x0011C1B8 |SOC_PADCONFIG_110 B23 MMCO_SDWP GPIOL_14

0x0011C1BC SOC_PADCONFIG_111 AG13 SPI0_CS0 GPIOL 15

0X0011C1CO  SOC_PADCONFIG_112 AF13 SPI0_CS1 CPTSO_TS_COMP |12C3_SCL PRG1_IEPO_EDIO |GPIOL 16

_OUTVALID
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F% 4-75. Pin Multiplexing (continued)

— MUXMODE[7:0] SETTINGS
ADDRESS REGISTER NAME it
0 ‘ 1 2 ‘ 3 ‘ 4 ‘ 5 8 7 Bootstrap
0x0011C1C4 SOC_PADCONFIG_113 AH13 SPI0_CLK GPIO1_17
0X0011C1C8 SOC_PADCONFIG_114 AE13 SPI0_DO GPIOL 18
0X0011C1CC  SOC_PADCONFIG_115 AD13 SPI0_D1 GPIOL 19
0x0011C1D0 |SOC_PADCONFIG_116 AD12 SPI1_CSO PRG2_IEPO_EDC_ | PRG2_UARTO_CT PRGO_IEPO_EDIO  GPIO1_20
LATCH_INO Sn _OUTVALID
0x0011C1D4 |SOC_PADCONFIG_117 AG12 SPI1_CS1 CPTS0_TS_SYNC |12C3_SDA GPIOL_21
0x0011C1D8 SOC_PADCONFIG_118 AH12 SPIL_CLK PRG2_IEPO_EDC_ PRG2_UARTO_RT GPIOL 22
SYNC_0UTO Sn
0X0011C1DC  SOC_PADCONFIG_119 AE12 SPIL_DO PRG2_IEPO_EDC_ |PRG2_UARTO_RX GPIOL 23
LATCH_IN1 D
0X0011C1E0 SOC_PADCONFIG_120 AF12 SPIL_D1 PRG2_IEPO_EDC_ |PRG2_UARTO_TX GPIOL 24
SYNC_OUTI D
0X0011C1E4 |SOC_PADCONFIG_121 AF11 UARTO_RXD GPIO1_25
0X0011C1E8 SOC_PADCONFIG_122 AE11 UARTO_TXD GPIOL 26
0X0011C1EC SOC_PADCONFIG_123 AG11 UARTO_CTSn TIMER_I04 SPI0_CS2 GPIOL 27
0X0011C1FO | SOC_PADCONFIG_124 AD11 UARTO_RTSN TIMER_I05 SPI0_CS3 GPIO1_28
0X0011C1F4 SOC_PADCONFIG_125 V24 PRGO_PRUO_GPO |PRGO_PRUO_GPIO |PRGO_RGMIIL_RD |PRGO_PWM3_AQ MCASPO_ACLKX GPIOL 29
0 0
0X0011C1F8 SOC_PADCONFIG_126 W25 PRGO_PRUO_GPO PRGO_PRUO_GPI1 |PRGO_RGMIIL_RD |PRGO_PWM3_BO MCASPO_AFSX GPIOL 30
1 1
0X0011C1IFC SOC_PADCONFIG_127 w24 PRGO_PRUO_GPO |PRGO_PRUO_GPI2 |PRGO_RGMIIL_RD |PRGO_PWM2_AQ MCASPO_ACLKR GPIOL 31
2 2
0x0011C200  SOC_PADCONFIG_128 AA27 PRGO_PRUO_GPO |PRGO_PRUO_GPI3 |PRGO_RGMIIL_RD |PRGO_PWM3_A2 MCASPO_AFSR GPIOL 32
3 3
0x0011C204 | SOC_PADCONFIG_129 Y24 PRGO_PRUO_GPO PRGO_PRUO_GPI4 PRGO_RGMIIL_RX PRGO_PWM2_BO MCASPO_AXRO GPIO1_33
4 cTL
0x0011C208  SOC_PADCONFIG_130 v28 PRGO_PRUO_GPO PRGO_PRUO_GPI5 PRGO_PWM3_B2 MCASPO_AXR1 GPIOL_34
5
0X0011C20C  SOC_PADCONFIG_131 Y25 PRGO_PRUO_GPO |PRGO_PRUO_GPI6 |PRGO_RGMIIL_RX |PRGO_PWM3 Al MCASPO_AXR?2 GPIOL 35
6 c
0x0011C210  SOC_PADCONFIG_132 u27 PRGO_PRUO_GPO PRGO_PRUO_GPI7 PRGO_IEP0_EDC_ PRGO_PWM3 Bl PRGO_ECAPO_SY MCASPO_AXR3 GPIOL 36
7 LATCH_IN1 NC_IN
0x0011C214 SOC_PADCONFIG_133 Va7 PRGO_PRUO_GPO PRGO_PRUO_GPI8 PRGO_PWM2_A1 MCASPO_AXR4 GPIOL 37
8
0x0011C218  SOC_PADCONFIG_134 V26 PRGO_PRUO_GPO PRGO_PRUO_GPI9 PRGO_UARTO_CT PRGO_PWM3 TZ | SPI3_CS1 MCASPO_AXRS  |PRGO_IEPO_EDIO |GPIOL 38
9 Sn N _DATA_IN_OUT28
0x0011C21C  SOC_PADCONFIG_135 u2s PRGO_PRUO_GPO PRGO_PRUO_GPI1 PRGO_UARTO_RT PRGO_PWM2_B1 |SPI3_CS2 MCASPO_AXR6  PRGO_IEPO_EDIO GPIO1 39
10 0 Sn _DATA_IN_OUT29
0x0011C220 | SOC_PADCONFIG_136 AB25 PRGO_PRUO_GPO PRGO_PRUO_GPI1 PRGO_RGMII1_TX |PRGO_PWM3_TZ_ MCASPO_AXR7 GPIO1_40
1 1 CTL ouT
0X0011C224 SOC_PADCONFIG_137 AD27 PRGO_PRUO_GPO |PRGO_PRUO_GPI1 |PRGO_RGMIIL_TD |PRGO_PWMO_AQ MCASPO_AXRS GPIOL 41
12 2 0
0x0011C228  SOC_PADCONFIG_138 AC26 PRGO_PRUO_GPO PRGO_PRUO_GPI1 |PRGO_RGMIIL_TD |PRGO_PWMO_BO MCASPO_AXR9 GPIOL 42
13 3 1
0X0011C22C  SOC_PADCONFIG_139 AD26 PRGO_PRUO_GPO |PRGO_PRUO_GPI1 |PRGO_RGMIIL_TD |PRGO_PWMO_AL MCASPO_AXR10 GPIOL 43

14

4

2
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F% 4-75. Pin Multiplexing (continued)

BALL MUXMODE[7:0] SETTINGS
ADDRESS REGISTER NAME NUNEER
0 1 2 ‘ 3 4 5 8 7 Bootstrap

0x0011C230 SOC_PADCONFIG_140 AA24 PRGO_PRUO_GPO PRGO_PRUO_GPI1 PRGO_RGMII1_TD |PRGO_PWMO0_B1 MCASPO_AXR11 GPIO1_44
15 5 3

0x0011C234 SOC_PADCONFIG_141 AD28 PRGO_PRUO_GPO PRGO_PRUO_GPI1 PRGO_RGMII1_TX |PRGO_PWMO0_A2 MCASPO_AXR12 |MCASP1_AHCLKR |GPIO1_45
16 6 c

0x0011C238 SOC_PADCONFIG_142 u26 PRGO_PRUO_GPO PRGO_PRUO_GPI1 |PRGO_IEPO_EDC_ PRGO_PWMO0_B2 |PRGO_ECAPO_SY |MCASPO_AXR13 |MCASP1_AHCLKX GPIO1_46
17 7 SYNC_OUT1 NC_OuUT

0x0011C23C  SOC_PADCONFIG_143 V25 PRGO_PRUO_GPO PRGO_PRUO_GPI1 |PRGO_IEPO_EDC_ |PRGO_PWMO_TZ_| PRGO_ECAPO_IN_ [MCASPO_AXR14 MCASP2_AHCLKR GPIO1_47
18 8 LATCH_INO N APWM_OUT

0x0011C240 SOC_PADCONFIG_144 u24 PRGO_PRUO_GPO PRGO_PRUO_GPI1 PRGO_IEPO_EDC_ PRGO_PWMO0_TZ_ MCASPO_AXR15 |MCASP2_AHCLKX |GPIO1_48
19 9 SYNC_OUTO out

0x0011C244 SOC_PADCONFIG_145 AB28 PRGO_PRU1_GPO PRGO_PRU1_GPI0 PRGO_RGMII2_RD MCASP1_ACLKX GPIO1_49
0 0

0x0011C248 SOC_PADCONFIG_146 AC28 PRGO_PRU1_GPO [PRGO_PRU1_GPI1 |PRG0O_RGMII2_RD MCASP1_AFSX GPIO1_50
1 1

0x0011C24C  SOC_PADCONFIG_147 AC27 PRGO_PRU1_GPO PRGO_PRU1_GPI2 |lPRGO_RGMII2_RD PRGO_PWM2_A2 MCASP1_ACLKR GPIO1_51
2 2

0x0011C250 SOC_PADCONFIG_148 AB26 PRGO_PRU1_GPO PRGO_PRU1_GPI3 PRGO_RGMII2_RD EQEPO_A MCASP1_AFSR GPIO1_52
3 3

0x0011C254 SOC_PADCONFIG_149 AA25 PRGO_PRU1_GPO PRGO_PRU1_GPI4 PRGO_RGMII2_RX PRGO_PWM2_B2 EQEPO_B MCASP1_AXRO  MCASPO_AHCLKR |GPIO1_53
4 _CTL

0x0011C258 SOC_PADCONFIG_150 u23 PRGO_PRU1_GPO PRGO_PRU1_GPI5 EQEPO_S MCASP1_AXR1  MCASPO_AHCLKX |GPIO1_54
5

0x0011C25C  SOC_PADCONFIG_151 AB27 PRGO_PRU1_GPO PRGO_PRU1_GPI6 PRGO_RGMII2_RX MCASP1_AXR2 GPIO1_55
6 c

0x0011C260 SOC_PADCONFIG_152 w28 PRGO_PRU1_GPO PRGO_PRU1_GPI7 PRGO_IEP1_EDC_ SPI3_CS0 MCASP1_AXR3  |UART2_TXD GPIO1_56
7 LATCH_IN1

0x0011C264 SOC_PADCONFIG_153 w27 PRGO_PRU1_GPO PRGO_PRU1_GPI8 PRGO_PWM2_TZ_ MCASP1_AXR4 GPIO1_57
8 out

0x0011C268 SOC_PADCONFIG_154 Y28 PRGO_PRU1_GPO PRGO_PRU1_GPI9 |PRGO_UARTO_RX SPI3_CS3 MCASP1_AXR5  |PRGO_IEPO_EDIO |GPIO1_58
9 D _DATA_IN_OUT30

0x0011C26C  SOC_PADCONFIG_155 AA28 PRGO_PRU1_GPO PRGO_PRU1_GPI1 |PRGO_UARTO_TX PRGO_PWM2_TZ_| EQEPO_I MCASP1_AXR6 |PRGO_IEPO_EDIO |GPIO1_59
10 0 D N _DATA_IN_OUT31

0x0011C270 SOC_PADCONFIG_156 AB24 PRGO_PRU1_GPO PRGO_PRU1_GPI1 PRGO_RGMII2_TX MCASP1_AXR7 GPIO1_60
11 1 _CTL

0x0011C274 SOC_PADCONFIG_157 AC25 PRGO_PRU1_GPO PRGO_PRU1_GPI1 PRGO_RGMII2_TD PRGO_PWM1_A0 MCASP1_AXR8 GPIO1_61
12 2 0

0x0011C278 SOC_PADCONFIG_158 AD25 PRGO_PRU1_GPO PRGO_PRU1_GPI1 PRGO_RGMII2_TD |PRGO_PWM1_BO MCASP1_AXR9 GPIO1_62
13 3 1

0x0011C27C ' SOC_PADCONFIG_159 AD24 PRGO_PRU1_GPO PRGO_PRU1_GPI1 PRGO_RGMII2_TD |PRGO_PWM1_Al MCASP2_AFSR GPIO1_63
14 4 2

0x0011C280 SOC_PADCONFIG_160 AE27 PRGO_PRU1_GPO PRGO_PRU1_GPI1 PRGO_RGMII2_TD PRGO_PWM1_B1 MCASP2_ACLKR GPIO1_64
15 5 3

0x0011C284 SOC_PADCONFIG_161 AC24 PRGO_PRU1_GPO PRGO_PRU1_GPI1 PRGO_RGMII2_TX PRGO_PWM1_A2 MCASP2_AXR0 GPIO1_65
16 6 c

0x0011C288 SOC_PADCONFIG_162 Y27 PRGO_PRU1_GPO PRGO_PRU1_GPI1 |PRGO_IEP1_EDC_ PRGO_PWM1_B2 |SPI3_CLK MCASP2_AXR1  |UART2_RXD GPIO1_66
17 7 SYNC_OUT1

0x0011C28C  SOC_PADCONFIG_163 Y26 PRGO_PRU1_GPO PRGO_PRU1_GPI1 PRGO_IEP1_EDC_ PRGO_PWM1_TZ_| SPI3_DO MCASP2_AFSX  |UART2_CTSn GPIO1_67
18 8 LATCH_INO N
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F% 4-75. Pin Multiplexing (continued)

ADDRESS REGISTER NAME VAL AR SEINES
NUMBER 0 ‘ 1 ‘ 2 ‘ 4 ‘ 5 8 7 Bootstrap
0x0011C290 | SOC_PADCONFIG_164 W26 PRGO_PRUL_GPO PRGO_PRU1 GPI1 PRGO_IEP1 EDC_ PRGO_PWM1 TZ_ SPI3_D1 MCASP2_ACLKX UART2_RTSn GPIOL_68
19 9 SYNC_OUTO
0x0011C294 | SOC_PADCONFIG_165 AE26 PRGO_MDIO0_MDI MCASP2_AXR2 GPIO1_69
o
0x0011C298 | SOC_PADCONFIG_166 AE28 PRGO_MDIO0_MD MCASP2_AXR3 GPIOL_70
c
0x0011C29C | SOC_PADCONFIG_167 F18 NMin PRG2_PWML_TZ_|
N
0x0011C2A0 | SOC_PADCONFIG_168 F17 RESETZ
0X0011C2A4 | SOC_PADCONFIG_169 D19 RESETSTATz
0x0011C2A8 | SOC_PADCONFIG_170 c19 PORz_OUT
0X0011C2AC | SOC_PADCONFIG_171 E20 SOC_SAFETY_ER
RORN
0x0011C2B0 | SOC_PADCONFIG_172 c20 DI
0x0011C2B4 |SOC_PADCONFIG_173 A20 DO
0x0011C2B8 | SOC_PADCONFIG_174 A21 ™S
0x0011C2BC |SOC_PADCONFIG_175 AD9 USBO_DRVVBUS GPIOL_71
0x0011C2C0  SOC_PADCONFIG_176 AC8 USBL_DRVVBUS GPIOL_72
0x0011C2C4 |SOC_PADCONFIG_177 D27 MMCL_DAT3 GPIO1_73
0x0011C2C8 |SOC_PADCONFIG_178 D26 MMC1_DAT2 GPIOL_74
0x0011C2CC | SOC_PADCONFIG_179 E27 MMCL_DAT1 GPIO1_75
0x0011C2D0 | SOC_PADCONFIG_180 D28 MMC1_DATO GPIOL_76
0x0011C2D4 |SOC_PADCONFIG_181 c27 MMC1_CLK GPIOL_77
0x0011C2D8 |SOC_PADCONFIG_182 c28 MMC1_CMD GPIO1_78
0x0011C2DC | SOC_PADCONFIG_183 B24 MMC1_SDCD GPIO1_79
0x0011C2E0 | SOC_PADCONFIG_184 c24 MMC1_SDWP GPIO1_80
0X0011C2E8 | SOC_PADCONFIG_186 D20 12C0_SCL
0X0011C2EC |SOC_PADCONFIG_187 c21 12C0_SDA
0x0011C2F0 | SOC_PADCONFIG_188 B21 12C1_ScL CPTSO_HWATSPU
0X0011C2F4 |SOC_PADCONFIG_189 E21 12C1_SDA CPTS0_HW2TSPU
SH
0X0011C2F8 | SOC_PADCONFIG_190 D21 ECAPO_IN_APWM  SYNCO_OUT CPTS0_RFT_CLK GPIO1_86
ouT
0X0011C2FC | SOC_PADCONFIG_191 A22 EXT REFCLKI  SYNCL OUT GPIOL_87
0x0011C300 | SOC_PADCONFIG_192 B22 TIMER_I00 SYSCLKOUTO GPIOL_88
0x0011C304 SOC_PADCONFIG_193 c23 TIMER_I01 OBSCLKO GPIO1_89
0x0011C308 | SOC_PADCONFIG_194 E19 PORz
0x4301C000 WKUP_PADCONFIG_0 Vi MCU_OSPI0_CLK | MCU_HYPERBUSO WKUP_GPIO0_12
K
0x4301C004 WKUP_PADCONFIG_1 U1 MCU_OSPI0_LBCL MCU_HYPERBUSO WKUP_GPIO0_13
n
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F% 4-75. Pin Multiplexing (continued)

AL MUXMODE[7:0] SETTINGS
ADDRESS REGISTER NAME NOMBER
0 1 ‘ 2 ‘ 3 ‘ 4 ‘ 5 7 Bootstrap
0x4301C008 WKUP_PADCONFIG_2 U2 MCU_OSPIO_DQS MCU_HYPERBUSO WKUP_GPIO0_14
_RWDS
0x4301C00C  WKUP_PADCONFIG_3 U4 MCU_OSPIO_DO  MCU_HYPERBUSO WKUP_GPIO0_15
_DQo
0x4301C010 WKUP_PADCONFIG_4 us MCU_OSPIO_D1  MCU_HYPERBUSO WKUP_GPIO0_16
_DQ1
0x4301C014 WKUP_PADCONFIG_5 T MCU_OSPIO_D2  MCU_HYPERBUSO WKUP_GPIO0_17
_DQ2
0x4301C018 WKUP_PADCONFIG._6 3 MCU_OSPIO_D3  MCU_HYPERBUSO WKUP_GPIO0_18
_DQ3
0x4301C01C WKUP_PADCONFIG_7 T4 MCU_OSPIO_D4  MCU_HYPERBUSO WKUP_GPIO0_19
_DQ4
0x4301C020 'WKUP_PADCONFIG._8 5 MCU_OSPIO_D5  MCU_HYPERBUSO WKUP_GPIO0_20
DQ5
0x4301C024 WKUP_PADCONFIG_9 R2 MCU_OSPIO_D6  MCU_HYPERBUSO WKUP_GPIO0_21
_DQé
0x4301C028 WKUP_PADCONFIG_10 R3 MCU_OSPIO_D7  MCU_HYPERBUSO WKUP_GPIO0_22
_DbQ7
0x4301C02C  WKUP_PADCONFIG_11 R4 MCU_OSPIO_CSnO MCU_HYPERBUSO WKUP_GPIO0_23
csno
0x4301C030 WKUP_PADCONFIG_12 RS MCU_OSPIO_CSn1 MCU_HYPERBUSO WKUP_GPIO0_24
_RESETn
0x4301C034 WKUP_PADCONFIG_13 T MCU_OSPI1_CLK WKUP_GPIO0_25
0x4301C038 WKUP_PADCONFIG_14 R1 MCU_OSPI1_LBCL MCU_OSPI0_CSn2 MCU_HYPERBUSO WKUP_GPIO0_26
KO RESETON
0x4301C03C  WKUP_PADCONFIG_15 P2 MCU_OSPI1_DQS MCU_OSPI0_CSn3 MCU_HYPERBUSO WKUP_GPIO0_27
CINTR
0x4301C040 WKUP_PADCONFIG_16 P3 MCU_OSPI1_DO WKUP_GPIO0_28
0x4301C044 WKUP_PADCONFIG_17 P4 MCU_OSPIL_D1 MCU_UARTO_RXD MCU_SPI1_CS1 WKUP_GPIO0_29
0x4301C048 WKUP_PADCONFIG_18 P5 MCU_OSPI1_D2 MCU_UARTO_TXD MCU_SPI1_CS2 WKUP_GPIO0_30
0x4301C04C  WKUP_PADCONFIG_19 P1 MCU_OSPI1_D3 MCU_UARTO_CTS MCU_SPIO_CS1 WKUP_GPIO0_31
n
0x4301C050 WKUP_PADCONFIG_20 N2 MCU_OSPIL_CSn0 WKUP_GPIO0_32
0x4301C054 WKUP_PADCONFIG_21 N3 MCU_OSPI1_CSn1 MCU_HYPERBUSO MCU_TIMER_I00 MCU_HYPERBUSO MCU_UARTO_RTS MCU_SPI0_CS2 WKUP_GPIOO_33
_WPn _Csn1 n
0x4301C058 WKUP_PADCONFIG_22 N4 MCU_RGMIIL_TX_ MCU_RMII1_CRS_ WKUP_GPIO0_34
cTL DV
0x4301CO5C  WKUP_PADCONFIG_23 N5 MCU_RGMIIL_RX_ MCU_RMII1_RX_E WKUP_GPIO0_35
cTL R
0x4301C060 WKUP_PADCONFIG_24 M2 MCU_RGMIIL_TD3 WKUP_GPIO0_36
0x4301C064 WKUP_PADCONFIG_25 M3 MCU_RGMIIL_TD2 WKUP_GPIO0_37
0x4301C068 WKUP_PADCONFIG_26 M4 MCU_RGMIIL_TD1 MCU_RMII1_TXD1 WKUP_GPIO0_38
0x4301C06C  WKUP_PADCONFIG_27 M5 MCU_RGMIIL_TDO MCU_RMII1_TXDO WKUP_GPIO0_39
0x4301C070 WKUP_PADCONFIG_28 N1 MCU_RGMIIL_TXC MCU_RMIIL_TX_E WKUP_GPIO0_40

N
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F% 4-75. Pin Multiplexing (continued)

AL MUXMODE[7:0] SETTINGS
ADDRESS REGISTER NAME it
0 ‘ 1 ‘ 2 3 ‘ 4 ‘ 5 7 Bootstrap
0x4301C074 WKUP_PADCONFIG_29 M1 MCU_RGMIIL_RXC MCU_RMII1_REF_ WKUP_GPIOO_41
CLK
0x4301C078 WKUP_PADCONFIG_30 L2 MCU_RGMIIL_RD3 WKUP_GPIO0_42
0x4301C07C  WKUP_PADCONFIG_31 L5 MCU_RGMIIL_RD2 WKUP_GPIOO_43
0x4301C080 WKUP_PADCONFIG_32 M6 MCU_RGMIIL_RD1 MCU_RMII1_RXD1 WKUP_GPIOO_44
0x4301C084 'WKUP_PADCONFIG_33 L6 MCU_RGMIIL_RDO MCU_RMIIL_RXDO WKUP_GPIOO_45
0x4301C088 WKUP_PADCONFIG_34 L4 MCU_MDIOO_MDI WKUP_GPIOO_46
o
0x4301C08C  WKUP_PADCONFIG_35 L1 MCU_MDIOO_MDC WKUP_GPIOO_47
0x4301C090 'WKUP_PADCONFIG_36 Y1 MCU_SPIO_CLK WKUP_GPIOO0_48 |MCU_BOOTMODE
06
0x4301C094 'WKUP_PADCONFIG_37 3 MCU_SPIO_DO WKUP_GPIOO0_49 |MCU_BOOTMODE
07
0x4301C098 WKUP_PADCONFIG_38 Y2 MCU_SPI0_D1 WKUP_GPIO0_50 MCU_BOOTMODE
05
0x4301C09C  WKUP_PADCONFIG_39 Y4 MCU_SPI0_CS0 WKUP_GPIOO_51
0x4301C0A0  WKUP_PADCONFIG_40 ABL WKUP_UARTO_RX WKUP_GPIOO_52
D
0x4301C0A4 WKUP_PADCONFIG_41 ABS WKUP_UARTO_TX WKUP_GPIO0_53
D
0x4301COA8 WKUP_PADCONFIG_42 w1 MCU_MCANO_TX WKUP_GPIO0_54
0x4301COAC  WKUP_PADCONFIG_43 w2 MCU_MCANO_RX WKUP_GPIOO_55
0x4301COBO  WKUP_PADCONFIG_44 AF4 WKUP_GPIO0 0 | MCU_SPI1_CLK WKUP_GPIO0 0 MCU_BOOTMODE
00
0x4301C0B4 WKUP_PADCONFIG_45 AF3 WKUP_GPIOO_1  |MCU_SPI1_DO WKUP_GPIOO_1 |MCU_BOOTMODE
01
0x4301C0B8 WKUP_PADCONFIG_46 AE3 WKUP_GPIO0_2 |MCU_SPI1_D1 WKUP_GPIO0_2 |MCU_BOOTMODE
02
0x4301COBC  WKUP_PADCONFIG_47 ADL WKUP_GPIO0_3  |MCU_SPI1_CS0 WKUP_GPIO0_3  MCU_BOOTMODE
03
0x4301C0CO  WKUP_PADCONFIG_48 AC3 WKUP_GPIO0_4 | MCU_MCANL TX MCU_SPI0_CS3  MCU_ADC_EXT T WKUP_GPIO0_4  MCU_BOOTMODE
RIGGERO 04
0x4301C0C4 WKUP_PADCONFIG_49 AD3 WKUP_GPIO0_5 | MCU_MCANL RX MCU_SPIL CS3  MCU_ADC_EXT T WKUP_GPIOO_5
RIGGERL
0x4301COC8 WKUP_PADCONFIG_50 AC2 WKUP_GPIO0_6  WKUP_UARTO_CT MCU_CPTSO_HW1 WKUP_GPIOO_6
Sn TSPUSH
0x4301COCC WKUP_PADCONFIG_51 AC1 WKUP_GPIO0_7 |WKUP_UARTO_RT |MCU_CPTSO_HW2 WKUP_GPIO0_7
Sn TSPUSH
0x4301COD0  WKUP_PADCONFIG_52 ACS5 WKUP_GPIOO_8 MCU_CPTS0_TS_ WKUP_GPIO0_8  MCU_BOOTMODE
SYNC 08
0x4301C0D4 'WKUP_PADCONFIG_53 AB4 WKUP_GPIOO_9 MCU_CPTS0_TS WKUP_GPIO0_9  MCU_BOOTMODE
Ccomp 09
0x4301COD8 WKUP_PADCONFIG_54 AB3 WKUP_GPIO0_10 MCU_EXT REFCL MCU_CPTSO_RFT |MCU_SYSCLKOUT WKUP_GPIOO_10
KO CLK 0
0x4301CODC  WKUP_PADCONFIG_55 AB2 WKUP_GPIO0_11 MCU_OBSCLKO MCU_TIMER_I01 WKUP_GPIOO_11
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F% 4-75. Pin Multiplexing (continued)

BALL MUXMODE[7:0] SETTINGS
ADDRESS REGISTER NAME e o ‘ . ‘ Bootstrap
0x4301COE0 '\WKUP_PADCONFIG_56 AC7 WKUP_I2C0_SCL
0x4301COE4 'WKUP_PADCONFIG_57 AD6 WKUP_I2C0_SDA
0x4301COE8 'WKUP_PADCONFIG_58 AD8 MCU_I2C0_SCL
0x4301COEC 'WKUP_PADCONFIG_59 AD7 MCU_I2C0_SDA
0x4301COF0 'WKUP_PADCONFIG_60 AAS PMIC_POWER_EN
1
0x4301COF4 'WKUP_PADCONFIG_61 w3 MCU_SAFETY_ER
RORnN
0x4301COF8 'WKUP_PADCONFIG_62 w4 MCU_RESETz
0x4301COFC ' WKUP_PADCONFIG_63 v3 MCU_RESETSTAT
z
0x4301C100 'WKUP_PADCONFIG_64 V2 MCU_PORz_OUT
0x4301C104 'WKUP_PADCONFIG_65 AA4 TCK
0x4301C108 'WKUP_PADCONFIG_66 AA3 TRSTn
0x4301C10C '\WKUP_PADCONFIG_67 AA2 EMUO
0x4301C110 'WKUP_PADCONFIG_68 AAL EMU1L
0x4301C114 'WKUP_PADCONFIG_69 Y5 PMIC_POWER_EN

0
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45 Connections for Unused Pins

This section describes the Unused/Reserved balls connection requirements.

1¥: All power balls must be supplied with the voltages specified in Section 5.4,
Recommended Operating Conditions, unless otherwise specified in 4.3, Signal
Descriptions.

% 4-76. Unused Balls Specific Connection Requirements

BALL NUMBER BALL NAME CONNECTION REQUIREMENTS
C22 OSC1_XI
AE4 WKUP_LFOSCO_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
5 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
K4 MCU_ADCO_AIN4 low level if unused.
Ja 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
F17 RESETz
w4 MCU_RESETz
W5 MCU_PORz
E19 PORz
AA4 TCK
A21 TMS
ACTY WKUP_I2C0_SCL Each of these balls must be connected to the corresponding power
AD6 WKUP_I2C0_SDA supply through a separate external pull resistor to ensure these balls
AD7 MCU_12C0_SDA are held to a valid logic high level if unused.®
AD8 MCU_I2C0_SCL
F18 NMIn
C20 TDI
A20 TDO
AAl EMU1
AA2 EMUO
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3 4-76. Unused Balls Specific Connection Requirements (continued)

BALL NUMBER BALL NAME CONNECTION REQUIREMENTS
F21 VPP_CORE
T6 VPP_MCU
— This ball must be left unconnected if unused.
F23 MMC1_CALPAD
D24 MMCO_CALPAD

(1) To determine which power supply is associated with any 10 refer to % 4-1, Pin Attributes.

% 4-77. Reserved Balls Specific Connection Requirements

BALLS

CONNECTION REQUIREMENTS

AAG (RSV2), B1 (RSV3), AC23 (RSV4), C12 (RSV5), F9 (RSV6),
F10 (RSV7), AD10 (RSV8), AC13 (RSV9), B28 (RSV10), A27
(RSV11), D23 (RSV12), E23 (RSV13)

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.

7¥: 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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5 Specifications

5.1 Absolute Maximum Ratings
over operating free-air temperature range (unless otherwise noted) ®¥®

PARAMETERS MIN MAX | UNIT
VDD_CORE Supply voltage range for CORE domain -0.3 15| V
VDD_MCU Supply voltage range for RSF MCU domain -0.3 15| V
VDD_MPUO Supply voltage range for A53 MPUO domain -0.3 15| V
VDD_MPU1 Supply voltage range for A53 MPU1 domain -0.3 15| V
VDD_WKUPO Supply voltage range for WKUP domain -0.3 15| V
VDD_WKUP1 Supply voltage range for WKUP domain -0.3 15| V
VDD_DLL_MMCO Supply voltage range for MMCO DLL -0.3 15| V
VDD_DLL_MMC1 Supply voltage range for MMC1 DLL -0.3 15| V
VDDA_1P8_CSIO Supply voltage range for CSI PHY, Analog, 1.8 V -0.3 2V
VDDA_1P8_OLDIO Supply voltage range for OLDI, Analog, 1.8 V -0.3 2V
VDDA_1P8_SDIO Supply voltage range for SDIO LDO, Analog, 1.8 V -0.3 2V
VDDA _1P8_SERDESO Supply voltage range for USB, PCIE, Analog, 1.8 V -0.3 2V
VDDA_3P3_IOLDO_WKUP ?g’p\ely voltage range for WKUP 10 Bias LDO, Analog, 03 38| v
VDDA _3P3_IOLDO0 Supply voltage range for 10 Bias LDO, Analog 3.3 V -0.3 38| V
VDDA _3P3_IOLDO1 Supply voltage range for 10 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 2|V
VDDA _PLLO_DDR Supply voltage range for DDR DPLL, Analog -0.3 2|V
VDDA _PLL1 DDR Supply voltage range for DDR De-skew DPLL, Analog -0.3 2|V
VDDA_LDO_WKUP Supply voltage range for WKUP LDO, Analog -0.3 2|V
SR ot ange for L SRAM LDO, MCU 2| v
VDDA_PLL_CORE izgﬁ)lé voltage range for CORE DPLL, PER1 DPLL, 03 o v
VDDA_PLL_DSS Supply voltage range for DSS DPLL, Analog -0.3 2|V
VDDA_PLL_MPUO Supply voltage range for MPUO DPLL, Analog -0.3 2|V
VDDA _PLL_MPU1 Supply voltage range for MPU1 DPLL, Analog -0.3 2|V
VDDA_PLL_PERO Supply voltage range for PERO DPLL, Analog -0.3 2|V
VDDA _POR_WKUP Supply voltage range for WKUP POR, Analog -0.3 2|V
VDDA_SRAM_COREO Supply voltage range for CORE SRAM LDOs, Analog -0.3 2|V
VDDA_SRAM_CORE1 Supply voltage range for CORE SRAM LDOs, Analog -0.3 2|V
VDDA_SRAM_MPUO Supply voltage range for MPU SRAM LDOs, Analog -0.3 2|V
VDDA_SRAM_MPU1 Supply voltage range for MPU SRAM LDOs, Analog -0.3 2|V
VDDA_WKUP iﬁgﬁ)l; voltage range for WKUP OSC, SRAM LDO, 03 PYERY,
VDDS_DDR Supply voltage range for DDR 10 domain -0.3 2V
VDDS_0OSC1 Supply voltage range for CORE HFOSC, Analog -0.3 2V
VDDSO0 Supply voltage range for VDDSHVO |0 bias -0.3 2V
VDDS0_WKUP Supply voltage range for VDDSHVO_WKUP IO bias -0.3 2V
VDDS1 Supply voltage range for VDDSHV1 |O bias -0.3 2V
VDDS1_WKUP Supply voltage range for VDDSHV1_WKUP IO bias -0.3 2V
VDDS2 Supply voltage range for VDDSHV2 |0 bias -0.3 2V
VDDS2_WKUP Supply voltage range for VDDSHV2_WKUP IO bias -0.3 2V
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Absolute Maximum Ratings (continued)

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

PARAMETERS MIN MAX | UNIT
VDDS3 Supply voltage range for VDDSHV3 IO bias -0.3 2V
VDDS4 Supply voltage range for VDDSHV4 IO bias -0.3 2V
VDDS5 Supply voltage range for VDDSHVS5 IO bias -0.3 2V
VDDS6 Supply voltage range for VDDSHV6 IO bias -0.3 2V
VDDS7 Supply voltage range for VDDSHV7 IO bias -0.3 2V
VDDS8 Supply voltage range for VDDSHV8 IO bias -0.3 2V
R 18V -0.3 2| VvV
VDDSHVO Supply voltage range for dual-voltage 10
domain 33V 0.3 38| Vv
R 18V -0.3 2| VvV
VDDSHVO WKUP Supply voltage range for dual-voltage 10
- domain 33V 0.3 38| Vv
R 18V -0.3 2| VvV
VDDSHV1 Supply voltage range for dual-voltage 10
domain 33V 0.3 38| Vv
R 18V -0.3 2| VvV
VDDSHV1 WKUP Supply voltage range for dual-voltage 10
- domain 33V 0.3 38| Vv
R 18V -0.3 2| VvV
VDDSHV?2 Supply voltage range for dual-voltage 10
domain 33V 0.3 38| Vv
R 18V -0.3 2| VvV
VDDSHV2 WKUP Supply voltage range for dual-voltage 10
- domain 33V 0.3 38| Vv
R 18V -0.3 2| VvV
VDDSHV3 Supply voltage range for dual-voltage 10
domain 33V 0.3 38| Vv
R 18V -0.3 2| VvV
VDDSHV4 Supply voltage range for dual-voltage 10
domain 33V 0.3 38| Vv
R 18V -0.3 2| VvV
VDDSHV5 Supply voltage range for dual-voltage 10
domain 33V 0.3 38| Vv
R 18V -0.3 2| VvV
VDDSHV6 Supply voltage range for dual-voltage 10
domain 33V 0.3 38| Vv
R 18V -0.3 2| VvV
VDDSHV7 Supply voltage range for dual-voltage 10
domain 33V 0.3 38| Vv
R 18V -0.3 2| VvV
VDDSHV8 Supply voltage range for dual-voltage 10
domain 33V 0.3 38| Vv
VDDA_VSYS_MON Supply monitor for system -0.3 2V
VPP_CORE Supply voltage range for CORE EFUSE domain TBD TBD| V
VPP_MCU Supply voltage range for MCU EFUSE domain TBD TBD| V
USBO_VBUS Voltage range for USB VBUS comparator input TBD TBD| V
USB1_VBUS Voltage range for USB VBUS comparator input TBD TBD| V
12C0_SCL, 12C0_SDA, 12C1_SCL, I2C1_SDA, NMIn, 03 38| v
Steady State Max. Voltage at all VDDA_3P3_MON_WKUP, VDDA_3P3_MONO
fail-safe 10 pins VDDA_1P8 MON_WKUP, VDDA _1P8_MONO 0.3 2| Vv
DDR_FS_RESETN TBD TBD| V
Steady State Max. Voltage at all | VDDA_VSYS_MON @) -0.3 VDDA_POR_WKUP +0.3| V
other 10 pins® All other 10 pins 0.3 10 supply voltage + 0.3| V
Transient Overshoot and o o . .
Undershoot specification at 10 20% ?f 10 supply voIt_age for up to 20% of signal period 0.2 xvDD®| v
pin (see [X] 5-1, 10 Transient Voltage Ranges)
- Class Il (105°C) TBD TBD| mA
Latch-up Performance®
Class Il (125°C) TBD TBD| mA
Tsre” Storage temperature -55 +150| °C
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Absolute Maximum Ratings (continued)

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

M
@)
©)

4)
®)

(6)
@)

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 Section 5.4, Recommended
Operating Conditions is not implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability.

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

This parameter applies to all 10 pins which are not fail-safe and the requirement applies to all values of 10 supply voltage. For example,
if the voltage applied to a specific 1O supply is 0 volts the valid input voltage range for any IO 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.

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, System Power Supply Monitor Design Guidelines.

For current pulse injection:

Pins stressed per JEDEC JESD78D (Class Il) and passed with specified 1/O pin injection current and clamp voltage of 1.5 times
maximum recommended |/O voltage and negative 0.5 times maximum recommended I/O voltage.

For overvoltage performance:
Supplies stressed per JEDEC JESD78D (Class Il) and passed specified voltage injection.
VDD is the voltage on the corresponding power-supply pin(s) for the 10.

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.

Fail-safe 10 terminals are designed such they do not have dependencies on the respective |0 power
supply voltage. This allows external voltage sources to be connected to these 10 terminals when the
respective 10 power supplies are turned off. The 12C0_SCL, 12C0_SDA, 12C1_SCL, I12C1_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 IO 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 10
pins parameter in Section 5.1, Absolute Maximum Ratings.

Overshoot = 20% of nominal
10 supply voltage
T »

overshoot

T

period

T

undershoot

Undershoot = 20% of nominal
10 supply voltage

(1) Tovershoot * Tundershoot < 20% Of Tperiod

5-1. 10 Transient Voltage Ranges

5.2 ESD Ratings

VALUE UNIT
Human-body model (HBM), per ANSI/ESDA/JEDEC JS-001(1) TBD

V(esp) Electrostatic discharge Charged-device model (CDM?, per JEDEC specification TBD \
ANSI/ESDA/JEDEC JS-002?

()
@

JEDEC document JEP155 states that 500-V HBM allows safe manufacturing with a standard ESD control process.
JEDEC document JEP157 states that 250-V CDM allows safe manufacturing with a standard ESD control process.
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5.3 Power-On-Hour (POH) Limits®@®

?:gliﬁﬁTTl”c\)ﬁ COMMERCIAL TEMPERATURE RANGE EXTENDED TEMPERATURE RANGE
oPP TEMERATURE @ LIFETIME (POH) JUNCTION TEMP (Tj) LIFETIME (POH)
OPP_NOM 100k 100k
OPP_OD 0°C to 90°C 100k -40°C to0 105°C 100k
OPP_TURBO TBD TBD

(1) This information is provided solely for your convenience and does not extend or modify the warranty provided under TI's standard terms
and conditions for Tl semiconductor products.

(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.

5.4 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 0.95 1 1.05 \Y;
vDD_McU® MCU voltage domain supply 0.95 1 1.05 \Y;
VvDD_MPUO®) MPUO voltage domain supply OPP_NOM 0.95 1 1.05 \Y;

OPP_OD 1.05 11 1.15 \Y
OPP_TURBO 1.16 1.22 1.28 \Y
vDD_MPU1®) MPU1 voltage domain supply OPP_NOM 0.95 1 1.05 \Y;
OPP_OD 1.05 11 1.15 \Y
OPP_TURBO 1.16 1.22 1.28 \Y
VDD_WKUPO WKUP voltage domain supply 0.95 1 1.05 \%
VDD_WKUP1 WKUP voltage domain supply 0.95 1 1.05 \%
VDD_DLL_MMCO MMCO PHY DLL voltage supply 0.95 1 1.05 \Y
Maximum peak-to-peak supply noise TBD| mMVppmax
VDD_DLL_MMC1 MMC1 PHY DLL voltage supply 0.95 1 1.05 \Y
Maximum peak-to-peak supply noise TBD | mMVppmax
VDDA_1P8_CSIO 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 \
VDDA_1P8_OLDIO OLDI analog power supply 1.71 1.8 1.89 \%
VDDA_1P8_SERDESO SERDESO0/1 (USB, PCIE, SGMII) analog power supply 1.71 1.8 1.89 \Y
VDDA_3P3_IOLDO_WKUP | WKUP 10 Bias LDO analog power supply 3.14 3.3 3.46 \%
VDDA_3P3_IOLDOO0 10 Bias LDO analog power supply 3.14 3.3 3.46 \%
VDDA_3P3_I0OLDO1 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 \%
VDDA_1P8 _MON_WKUP | 1.8V supply monitor in WKUP domain 1.71 1.8 1.89 \%
VDDA_1P8_MONO 1.8V supply monitor in MAIN domain 1.71 1.8 1.89 \%
VDDA_3P3_MON_WKUP | 3.3V supply monitor in WKUP domain 3.14 3.3 3.46 \%
VDDA_3P3_MONO 3.3V supply monitor in MAIN domain 3.14 3.3 3.46 \%
VDDA_VSYS_MON Supply monitor for system 0 see® 1 \Y;
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 \
VDDA_MCU MCU SRAM LDO, MCU DPLL, CPSW DPLL analog power 1.71 1.8 1.89 \Y
supply
VDDA _PLL_CORE CORE DPLL, PER1 DPLL analog power supply 171 1.8 1.89 \Y
Maximum peak-to-peak supply noise 50| mMVppmax
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Recommended Operating Conditions (continued)

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

SUPPLY NAME DESCRIPTION MIN® NOM  MAX® UNIT
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 \%
Maximum peak-to-peak supply noise 50| mMVppmax
VDDA_PLL_DSS DSS DPLL analog power supply 1.71 1.8 1.89 \%
Maximum peak-to-peak supply noise 50| mMVppmax
VDDA_PLL_MPUO MPUO DPLL analog power supply 1.71 1.8 1.89 \%
Maximum peak-to-peak supply noise 50| mMVppmax
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 \%
Maximum peak-to-peak supply noise 50| mMVppmax
VDDA_POR_WKUP WKUP POR/POK analog power supply 1.71 1.8 1.89 \%
VDDA_SRAM_COREO CORE SRAM LDOs analog power supply 1.71 1.8 1.89 \%
VDDA_SRAM_CORE1 CORE SRAM LDOs analog power supply 1.71 1.8 1.89 \%
VDDA_SRAM_MPUO 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 \Y%
DDR 10 domain power supply (DDR4) 1.14 1.2 1.26 \
DDR 10 domain power supply (LPDDR4) 1.05 1.1 1.15 \
VDDS_OSC1 MAIN High Frequency Oscillator (OSC1) analog power supply 1.71 1.8 1.89 \
VDDSO0 10 bias supply for VDDSHVO 1.71 1.8 1.89 \
VDDSO0_WKUP 10 bias supply for VDDSHV0_WKUP 171 1.8 1.89 \Y
VDDS1 10 bias supply for VDDSHV1 1.71 1.8 1.89 \
VDDS1_WKUP 10 bias supply for VDDSHV1_WKUP 171 1.8 1.89 \Y
VDDS2 10 bias supply for VDDSHV2 1.71 1.8 1.89 \
VDDS2_WKUP 10 bias supply for VDDSHV2_WKUP 171 1.8 1.89 \Y
VDDS3 10 bias supply for VDDSHV3 1.71 1.8 1.89 \
VDDS4 10 bias supply for VDDSHV4 1.71 1.8 1.89 \
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 \
VDDSHVO0 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 \
VDDSHVO0_WKUP 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 \
VDDSHV1 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 \
VDDSHV1_WKUP 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 \
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 \
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Recommended Operating Conditions (continued)

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

SUPPLY NAME DESCRIPTION MIN® NOM  MAX® UNIT
VDDSHV2_WKUP 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 \%
VDDSHV3 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 \%
VDDSHV4 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 \%
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 \%
VDDSHV6 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 \%
VDDSHV7 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 \%
VDDSHV8 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 \%
USBO_VBUS Voltage range for USB VBUS comparator input 0 TBD TBD \%
USB1_VBUS Voltage range for USB VBUS comparator input 0 TBD TBD \%
USBO_ID Voltage range for the USB ID input see ® \Y
USB1_ID Voltage range for the USB ID input see ® \Y
VSS Ground 0 \Y,
T, Operating junction temperature range | Extended -40 105 °C
Commercial 0 90 °C

(1) 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.

(2) Refer to Section 5.3, Power-On-Hour (POH) Limits for limitations.

(3) 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: TBD

— OPP_OD: TBD

— OPP_TURBO: TBD

The AVS Voltages will be within the above specified ranges.

(4) VDDS_DDR is required to still be powered with either DDR3L, DDR4, or LPDDR4 voltage ranges, even If DDR interface is unused.

(5) 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.

(6) 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, System Power Supply Monitor Design Guidelines.
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5.5 Operating Performance Points

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

characterization result.

1¥: The OPP voltage and frequency values may change following the silicon

7 5-1 describes the maximum supported frequency per speed grade for the device.

% 5-1. Speed Grade Maximum Frequency™®

MAXIMUM FREQUENCY (MHz)
DEVICE SPEED
MPU MCU DMSC GPU CBASS0 ICSSG DDR3L/DDR4 LPDDR4

AMB548xxX 1100 400 200 450 250 250 800 (DDR-1600) | 667 (DDR-1333)
AMB528xxX 1100 400 200 450 250 250 800 (DDR-1600) | 667 (DDR-1333)
AMB546xxX 1100 400 200 N/A 250 250 800 (DDR-1600) | 667 (DDR-1333)
AMB526xxX 1100 400 200 N/A 250 250 800 (DDR-1600) | 667 (DDR-1333)
AMB527xxX 1100 400 200 N/A 250 250 800 (DDR-1600) | 667 (DDR-1333)

(1) N/A stands for Not Applicable.

5.5.1 Core Clock Specifications

3% 5-2 describes the standard processor clocks speed characteristics vs OPP of the device.

% 5-2. Supported OPP vs Max Frequency®®

OPP_NOM OPP_OD OPP_TURBO

DESCRIPTION

MAXIMUM FREQUENCY (MHz) | MAXIMUM FREQUENCY (MHz) | MAXIMUM FREQUENCY (MH2)

VD_CORE
GPU 450 N/A N/A
DDR3L/DDR4 800 (DDR-1600) N/A N/A
LPDDR4 667 (DDR-1333) 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 according to the # 5-1, Speed Grade Maximum Frequency.
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5.6 Electrical Characteristics

1¥: The interfaces or signals described in & 5-3 through 3 5-9 correspond to the interfaces
or signals available in multiplexing mode O (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).

% 5-3. 12C OPEN DRAIN DC Electrical Characteristics
over recommended operating conditions (unless otherwise noted)
PARAMETER ‘ MIN TYP MAX UNIT
BALL NAMES in Mode 0: WKUP_I2C0O_SCL / WKUP_I2C0_SDA / MCU_I2C0_SCL / MCU_I2C0_SDA
BALL NUMBERS: AC7 / AD6 / AD7 / AD8
I2C STANDARD MODE / FAST MODE - VDDSHVO_WKUP = 1.8 V

Viy High-level input threshold 0.7 x \%
VDDSHVO0_WKUP
Vi Low-level input threshold 0.3 x \%
VDDSHV0_WKUP
Vhys  Hysteresis 0.1 x \Y,
VDDSHVO0_WKUP
N Input leakage current. This value represents the 12 UHA

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 HA
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 \%
VDDSHV0_WKUP

I2C STANDARD MODE / FAST MODE - VDDSHVO_WKUP = 3.3V

Viy High-level input voltage 0.7 x \%
VDDSHVO0_WKUP
Vi Low-level input voltage 0.3 x \%
VDDSHV0_WKUP
Vhys  Hysteresis 0.05 x \%
VDDSHVO0_WKUP
N Input leakage current. This value represents the 80 UHA

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 80 HA
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 \%

% 5-4. Analog OSC Buffers DC Electrical Characteristics
over recommended operating conditions (unless otherwise noted)
PARAMETER | MIN TYP MAX UNIT
BALL NAMES: OSC1_XI/ WKUP_OSCO_XI
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3 5-4. Analog OSC Buffers DC Electrical Characteristics (continued)

over recommended operating conditions (unless otherwise noted)

PARAMETER | MIN TYP MAX|  UNIT
BALL NUMBERS: C22 / AD5
HIGH FREQUENCY OSCILLATOR
\ High-level input voltage 0.65 x VDDS® \Y%
Vi Low-level input voltage 0.35 x vDDS®M \Y%
BALL NAMES: WKUP_LFOSCO_XI
BALL NUMBERS: AE4
LOW FREQUENCY OSCILLATOR

Viy High-level input voltage 0.65 x \%
VDDA_WKUP

Vi Low-level input voltage 0.35 x \%
VDDA_WKUP

(1) VDDS stands for corresponding power supply. For WKUP_QOSCO_XI, the corresponding power supply is VDDA_WKUP. For OSC1_XI,
the corresponding power supply is VDDS_OSC1.

# 5-5. UHS-I MMC (8-bit PHY) Buffers DC Electrical Characteristics
over operating free-air temperature range (unless otherwise noted)

PARAMETER | MIN NOM MAX| UNIT
BALL NAMES in Mode 0: MMCO_CLK / MMCO_CMD / MMCO_DS / MMCO_DAT[7:0] / MMC1_CLK / MMC1_CMD / MMC1_DAT[3:0] /
MMCO_CALPAD / MMC1_CALPAD
BALL NUMBERS: A24 / A25/ A26 / B25/B26 / B27 / C25/ C26/ C27 / C28/ D24/ D25/ D26 / D27 / D28 / E24 | E25 | E27 | F23
Viy Input High-Level Voltage 0.65 x \%
vDDSW
Vi Input Low-Level Voltage 0.35 x \%
vDDS®W
Vou Output High-Level Threshold 0.75 x \%
vDDSW
VoL Output Low-Level Threshold 0.125 x \%
vDDS®W
N Input Leakage Current 10 HA

(1) VDDS stands for corresponding power supply (that is VDDSHV6 or VDDSHV?7). For more information on the power supply name and
the corresponding ball, see # 4-1, POWER [9] column.
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& 5-6. 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/J31/32/33/J341J35/J36/K2/K3/K4/K5
Analog Input
VMcu_ADCO/1_REFP MCU_ADCO0/1_REFP (0.5x VDDA_ADC_MCU \
VDDA_ADC_MCU) +
0.25
VMCU_ADCO/l_REFN MCU_ADCO/]._REFN 0 (05 X \%
VDDA_ADC_MCU) -
0.25
VMCU_ADCO/L_REFP + MCU_ADCO0/1_REFP VDDA_ADC_MCU \
MCU_ADCO/1_REFN +MCU_ADCO/1_REFN
VMCU_ADCO/l_AIN[7ZO] Full-scale Input Range MCU_ADCO/]._REFN MCU_ADCO/]._REFP \Y
DNL Differential Non-Linearity MCU_ADCO/1_REFP = -1 0.5 TBD LSB
VDDA_MCU_ADCO0/1,
MCU_ADCO0/1_REFN =VSS
INL Integral Non-Linearity MCU_ADCO/1_REFP = +1 +2 LSB
VDDA_MCU_ADCO0/1,
MCU_ADCO0/1_REFN =VSS
LSBGAIN-ERROR Gain Error MCU_ADCO/J._REFP = +2 LSB
VDDA_MCU_ADCO0/1,
MCU_ADCO/1_REFN =VSS
LSBOFFSET-ERROR Offset Error MCU_ADCO/J._REFP = +2 LSB
VDDA_MCU_ADCO0/1,
MCU_ADCO/1_REFN =VSS
Cin Input Sampling Capacitance 5.5 pF
SNR Signal-to-Noise Ratio Input Signal: 200 kHz sine wave 70 dB
at -0.5 dB Full Scale,
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_ADCO/1_REFP =
VDDA_MCU_ADCO0/1,
MCU_ADCO0/1_REFN =VSS
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_ADCO0/1_REFN =VSS
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3 5-6. Analog ADC DC Electrical Characteristics (continued)

over recommended operating conditions (unless otherwise noted)

PARAMETER TEST CONDITIONS MIN TYP MAX UNIT
SNRpLus) Signal-to-Noise Plus Distortion Input Signal: 200 kHz sine wave 69 dB
at -0.5 dB Full Scale,
MCU_ADCO0/1_REFP =
VDDA_MCU_ADCO0/1,
MCU_ADCO0/1_REFN =VSS
Rstatic(McU_ADCO/L_REFP, Static Input Impedance of 2.2 kQ
MCU_ADCO/1_REFN) MCU_ADCO0/1_REFP relative to
MCU_ADCO0/1_REFN
Raynamic(vcu_abcorr_rerp, Dynamic Input Impedance of [1/((65.97 x 10~ 1?)x Q
MCU_ADCO/1_REFN) MCU_ADCO/]._REFP relative to fSMPLﬁCLK)](l)
MCU_ADCO0/1_REFN
Rmcu_abcori_AiN[:7] Input Impedance of f = input frequency [1/((65.97 x 107%?) x Q
MCU_ADCO/]._A'N[?O] fSMPLfCLK)]
N Input Leakage MCU_ADCO/1_AIN[7:0] = VSS -126 pA
MCU_ADCO/1_AIN[7:0] = 572 pA
VDDA_MCU_ADCO0/1
Sampling Dynamics
FsmpL_cLk SMPL_CLK Frequency TBD 60 MHz
tc Conversion Time 13 ADCO0/1 SMPL_CLK
Cycles
taco Acquisition time 2 257 | ADCO/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_ADCO/l_REFP and MCU_ADCO/]._REFN source impedance should be < to 1/10 x (Rdynamic(MCU_ADCO/l_REFP, MCU_ADCO/l_REFN))' For eXampIe, for a 60 MHz C|OCk, this source
should be < to 25 Q on each reference input.
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% 5-7. 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: CSIO_RXNO / CSI0_RXN3 / CSI0O_RXN4 / CSIO_RXPO / CSI0O_RXP3 / CSI0O_RXP4 / CSI0O_RXN1 / CSIO_RXN2
/ CSI0O_RXP1/ CSIO_RXP2
BALL NUMBERS: F24 / F26 / F28 / G24 | G25 / G26 | G27 | G28 | H25 | H27
Low-Power Receiver (LP-RX)
\m High-level input voltage 880 mV
Vi Low-level input voltage 550 mV
Vhys Hysteresis 25 mV
Ultra-Low Power Receiver (ULP-RX)
V\TH High-level input voltage 880 mV
V|TL-ULPM Low-level input voltage 300 mV
Vhys Hysteresis 25 mV
High Speed Receiver (HS-RX)
VpTH Differential input high threshold 70 mV
VipTL Differential input low threshold -70 mV
ViDmax Maximum differential input voltage 270 mV
V\LHs Single-ended input low voltage -40 mV
VHHs Single-ended input high voltage 460 mV
VeMRXDC Common-mode voltage 70 330 mV
F= 5-8. 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 \%
VoL Low Level Output Voltage 0.9 1.01 \%
Veum Common Mode Voltage (OLDI) 1.125 1.25 1.375 \%
Common Mode Voltage (sub-LVDS) 0.9 \%
AVem Difference in Common Mode Output 35 mV
Voltage, between high/low steady-states
Vop 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 HA

(1) VDDS stands for corresponding power supply. For more information on the power supply name and the corresponding ball, see % 4-1,

POWER [9] column.

& 5-9. LVCMOS Buffers DC Electrical Characteristics

over recommended operating conditions (unless otherwise noted)

PARAMETER SPECIFIC BALL

MIN TYP MAX| UNIT

BALL NAMES: ALL LVCMOS IOs as defined in % 4-1, Pin Attributes

BALL NUMBERS: ALL LVCMOS IOs as defined in 3% 4-1, Pin Attributes

130 Specifications

Copyright © 2017-2019, Texas Instruments Incorporated


http://www.tij.co.jp/product/jp/am6548?qgpn=am6548
http://www.tij.co.jp/product/jp/am6528?qgpn=am6528
http://www.tij.co.jp/product/jp/am6546?qgpn=am6546
http://www.tij.co.jp/product/jp/am6526?qgpn=am6526
http://www.tij.co.jp/product/jp/am6527?qgpn=am6527
http://www.tij.co.jp

I,

TEXAS
INSTRUMENTS

www.tij.co.jp

AMG6548, AM6528, AM6546

AM6526, AM6527

JAJSGC3H —NOVEMBER 2017—-REVISED JUNE 2019

3 5-9. LVCMOS Buffers DC Electrical Characteristics (continued)

over recommended operating conditions (unless otherwise noted)

PARAMETER | SPECIFIC BALL MIN TYP MAX | UNIT
1.8-V MODE
Viy Input high-level threshold TCK (AA4) 0.60 * \%
vDDS®W
All other 10s 0.65 *
vDDS®W
Vi Input low-level threshold TCK (AA4) 0.30 * \%
vDDSW
All other I10s 0.35*
vDDSW
Vhys Input hysteresis voltage TCK (AA4) 400 mV
PORz ( E19), 50
MCU_PORz ( W5),
MCU_BYP_POR ( V5)
All other IOs 100
Von Output high-level threshold lon = 100pA vDDS®W-0.1 \Y
loy = 2MA vDDSW-0.2
lon = 4mA vDDS™-0.3
lon = 6MA vDDSW-0.4
VoL Output low-level threshold loL = 100pA 0.1 \Y
loL = 2mA 0.2
loL = 4mA 0.3
loL = 6mA 0.4
N Input leakage current, pull-up or pull-down 115 HA
inhibited
Input leakage current, pull-down enabled, V|, = 65 96 153
vDDS®W
Input leakage current, pull-up enabled, V, = 64 97 154
VSS
loz Total leakage current through the 115 HA
driver/receiver 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
Vi Input high-level threshold TCK ( AA4) \%
All other I10s
Vi Input low-level threshold TCK (AA4) 0.8 \%
All other 10s 0.8
Vhys Input hysteresis voltage TCK ( AA4) 400 mV
PORz ( E19), 50
MCU_PORz ( W5),
MCU_BYP_POR ( V5)
All other I10s 100
Vou Output high-level threshold loy = 100pA vDDS®-0.1 v
loy = 2MA vDDS®-0.2
loy = 4mMA vDDS®W-0.3
loy = 6MA vDDSW-0.45
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3 5-9. LVCMOS Buffers DC Electrical Characteristics (continued)

over recommended operating conditions (unless otherwise noted)

PARAMETER SPECIFIC BALL MIN TYP MAX | UNIT
VoL Output low-level threshold loL = 100pA 0.1 \%
loL = 2mA 0.2
loL = 4mA 0.3
loL = 6MA 0.45
N Input leakage current, pull-up or pull-down 64 HA
inhibited
Input leakage current, pull-down enabled, V|, = 67 100.7 198
vDDS®W
Input leakage current, pull-up enabled, V, = 63 100.3 160
VSS
loz Total leakage current through the 64 HA
driver/receiver 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) VvDDS stands for corresponding power supply. For more information on the power supply name and the corresponding ball, see 3 4-1,
POWER [9] column.

% 5-10. LVCMOS-FS Buffers DC Electrical Characteristics
over recommended operating conditions (unless otherwise noted)

PARAMETER ‘ TEST CONDITIONS ‘ MIN TYP MAX UNIT
BALL NAMES in Mode 0: I12C0O_SCL / I12C0O_SDA / 12C1_SCL / 12C1_SDA / NMIn
BALL NUMBERS: D20/ C21/B21/E21/F18
1.8-V MODE
Viy High-level input threshold 1.21 \%
Vi Low-level input threshold 0.55 \%
VoH High-level output threshold lon =1 mA VDDSHV0 \Y
-0.45
VoL Low-level output threshold lo=1mA 0.45 \
N Input leakage current. This value represents |V, = VDDSHVO 6 A
the maximum current flowing in or out of the _
pin while the output driver is disabled and the VI=VSS 26 KA
input is swept from VSS to VDD.
loz Total leakage current through the 6 A
driver/receiver 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
Viy High-level input threshold 1.21 \
Vi Low-level input threshold 0.55 \
Von High-level output threshold lon = 100 pA VDDSHVO \
-0.2
VoL Low-level output threshold loL =100 pA 0.2 \Y
N Input leakage current. This value represents |V, = VDDSHVO 45 HA
the maximum current flowing in or out of the _
pin while the output driver is disabled and the VI=VSS 1 KA
input is swept from VSS to VDD.
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3 5-10. LVCMOS-FS Buffers DC Electrical Characteristics (continued)

over recommended operating conditions (unless otherwise noted)

PARAMETER

TEST CONDITIONS

MIN

TYP

MAX UNIT

loz Total leakage current through the
driver/receiver 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.

45 A

5.6.1 USBHS Buffers DC Electrical Characteristics

1¥: 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.

5.6.2 SERDES Buffers DC Electrical Characteristics

1¥: The PCle interfaces are compliant with the electrical parameters specified in PCI

Express® Base Specification Revision 3.1.

1¥: 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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5.7 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.

% 5-11. Recommended Operating Conditions for OTP eFuse Programming®
over operating free-air temperature range (unless otherwise noted)

PARAMETER DESCRIPTION MIN NOM MAX UNIT

VDD_MCU Supply voltage range for the core domain See Section 5.4 \%
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

lovep_mcu) 100 mA

Tj Temperature (junction) 0 25 85 °Cc

(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.

5.7.1 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 Section 5.9.2, Power Supply Sequencing).

5.7.2 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 TI representative for
the OTP software package).

» Apply the voltage on the VPP_MCU terminal according to the specification in 3% 5-11.
* Run the software that programs the OTP registers.
» After validating the content of the OTP registers, remove the voltage from the VPP_MCU terminal.

5.7.3 Impact to Your Hardware Warranty

You accept that e-Fusing the Tl Devices with security keys permanently alters them. You acknowledge
that the e-Fuse can fail, for example, due to incorrect or aborted program sequence or if you omit a
sequence step. Further the Tl Device may fail to secure boot if the error code correction check fails for the
Production Keys or if the image is not signed and optionally encrypted with the current active Production
Keys. These types of situations will render the TI Device inoperable and TI 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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5.8 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 Section 5.4, Recommended Operating Conditions.
#= 5-12. Thermal Resistance Characteristics
It is recommended to perform thermal simulations at the system level with the worst case device power consumption.
ACD AIR FLOW
NO. NAME DESCRIPTION ocw@® @ (m/s)@
T1 RO;c Junction-to-case 0.2 N/A
T2 ROj5 Junction-to-board 3.1 N/A
T3 Junction-to-free air 12.8 0
T4 7.4 1
RO, ) o
T5 Junction-to-moving air 6.5 2
T6 6 3
T7 0.1 0
T8 ¥ Junction-t kage t 01 L
unction-to-package to
To T p ge top 01 5
T10 0.1 3
T11 2.9 0
T12 ) 2.4 1
Yig Junction-to-board
T13 2.3 2
T14 2.3 3
(1) These values are based on a JEDEC defined 2S2P system (with the exception of the Theta JC [R®JC] value, which is based on a
JEDEC defined 1SOP system) and will change based on environment as well as application. For more information, see these
EIA/JEDEC standards:
— JESD51-2, Integrated Circuits Thermal Test Method Environment Conditions - Natural Convection (Still Air)
— JESD51-3, Low Effective Thermal Conductivity Test Board for Leaded Surface Mount Packages
— JESD51-6, Integrated Circuit Thermal Test Method Environmental Conditions - Forced Convection (Moving Air)
— JESDS51-7, High Effective Thermal Conductivity Test Board for Leaded Surface Mount Packages
— JESD51-9, Test Boards for Area Array Surface Mount Packages
(2) m/s = meters per second.
(3) °C/W = degrees Celsius per watt.
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5.9 Timing and Switching Characteristics

The Timing Requirements and Switching Characteristics values may change following the

NOTE

silicon characterization result.

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

NOTE

timings, unless specific instructions are given otherwise.

5.9.1 Timing Parameters and Information

The timing parameter symbols used in Section 5.9 are created in accordance with JEDEC Standard 100.
To shorten the symbols, some pin names and other related terminologies have been abbreviated in
Table 5-13:

Table 5-13. 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
\Y, Valid
\Y Invalid
AE Active Edge
FE First Edge
LE Last Edge
4 High impedance
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5.9.2 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.

NOTE
All timing requirements and switching characteristics in Section 5.9.3 should be strictly
followed unless otherwise specified.

5.9.2.1 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 1.0E + 5 V/s. For instance, as shown in Figure 5-2, Tl
recommends having the supply ramp slew for a 1.8-V supply of more than 18 ps.

Figure 5-2 describes the Power Supply Slew Rate Requirement of the device.

Supply value

slew rate <1E + 5 V/s
slew > (supply value) / (1E + 5V/s)
supply value x 10 ys

SPRSP08_ELCH_06

Figure 5-2. Power Supply Slew and Slew Rate

5.9.2.2 Power-Up Sequencing

Figure 5-3 describes the Power-Up Sequencing using On Chip Power-on-reset (POR) of the device.
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VDDA_3P3_IOLDOO, VDDA_3P3_IOLDO1, |
VDDA_3P3_SDIO, VDDA_3P3_USB /
|
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SPRSP08_ELCH_03

Figure 5-3. Power-Up Sequencing using On Chip Power-on-reset (POR)
Grey shaded areas are windows where it is valid to ramp the voltage rail.

The VDDS[2:0]_WKUP, VDDS[8:0] are sourced from the same 1.8 V VDDSHV[2:0]_WKUP, VDDSHV[8:0] supply. If
VDDSHV[2:0]_WKUP, VDDSHVI[8:0] is configured as 3.3 V, VDDS[2:0]_WKUP, VDDSJ8:0] should be sourced from the internal 10 bias
LDO.

WKUP_LFOSCO crystal clock source is enabled by default. For the oscillator start-up time, see Table 5-18, WKUP_OSCO Switching
Characteristics — Crystal Mode. For more information about WKUP_LFOSCO clock source configuration, refer to device TRM.

PORz should be pulled to VDDSHV0. MCU_PORz should be pulled to VDDSHV0_WKUP.
Blue dashed lines are not valid windows but show alternate ramp possibilities based on the associated note.

If any of the VDDSHV[0-8], VDDSHV[2:0]_WKUP rails are used as 3.3 V only, then these rails must be ramped-up with the 3.3 V power
supplies.

If any of the PORz, MCU_PORz signals are configured at 3.3 V only, then these signals must be ramped-up at the same time with the
3.3 V power supplies.

If any of the RESETz, MCU_RESET?z signals are configured at 3.3 V only, then these signals must be ramped-up at the same time with
the 3.3 V power supplies.
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(9) OSCI1 crystal clock sources is enabled by default. For the oscillator start-up time, see Table 5-22, OSC1 Switching Characteristics —
Crystal Mode. For more information about OSC1 clock source configuration, refer to device TRM.

(10) If WKUP LDO is used to power the WKUP domain, connect CAP_VDD_WKUP pin to VDD_WKUPO0/1 pin. VDD_WKUPO0/1 will start
ramping after VDDA_LDO_WKUP reaches a certain threshold. If WKUP LDO is bypassed, connect VDD_WKUPO0/1 with VDD_MCU.

(11) PORz_OUT and MCU_PORz_OUT should be pulled down.
(12) Refer to the Clock Specifications section for the oscillator start-up time.

Figure 5-4 describes the Power-Up Sequencing using External Power-on-reset (POR), bypassing on-chip
POR circuit of the device.

VDDA_3P3_IOLDO_WKUP,
VDDA_3P3_IOLDOO, VDDA_3P3_IOLDO1,
VDDA_3P3_SDIO, VDDA_3P3_USB Y

|
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I
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I
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Figure 5-4. Power-Up Sequencing using External Power-on-reset (POR), bypassing on-chip POR circuit
(1) Grey shaded areas are windows where it is valid to ramp the voltage rail.

(2) The VDDS[2:0]_WKUP, VDDS[8:0] are sourced from the same 1.8 V VDDSHV[2:0]_WKUP, VDDSHV[8:0] supply. If
VDDSHV[2:0]_WKUP, VDDSHVI[8:0] is configured as 3.3 V, VDDS[2:0]_WKUP, VDDSI8:0] should be sourced from the internal 10 bias
LDO.

(3) WKUP_LFOSCO crystal clock source is enabled by default. For the oscillator start-up time, see Table 5-18, WKUP_OSCO0 Switching
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Characteristics — Crystal Mode. For more information about WKUP_LFOSCO clock source configuration, refer to device TRM.
(4) PORz should be pulled to VDDSHV0. MCU_PORz should be pulled to VDDSHV0_WKUP.
(5) MCU_BYP_POR should be pulled to VDDSHVO_WKUP.
(6) If any of the VDDSHVJ[0-8] rails are used as 3.3 V only, then these rails must be ramped-up with the 3.3 V power supplies.
(7) If MCU_BYP_POR is configured at 3.3 V only, then this signal must be ramped-up at the same time with the 3.3 V power supplies.

(8) If any of the RESETz, MCU_RESET?z signals are configured at 3.3 V only, then these signals must be ramped-up at the same time with
the 3.3 V power supplies.

(9) OSC1 crystal clock sources is enabled by default. For the oscillator start-up time, see Table 5-22, OSC1 Switching Characteristics —
Crystal Mode. For more information about OSC1 clock source configuration, refer to device TRM.

(10) Blue dashed lines are not valid windows but show alternate ramp possibilities based on the associated note.

(11) If WKUP LDO is used to power the WKUP domain, connect CAP_VDD_WKUP pin to VDD_WKUPO0/1 pin. VDD_WKUPO/1 will start
ramping after VDDA_LDO_WKUP reaches a certain threshold. If WKUP LDO is bypassed, connect VDD_WKUPO0/1 with VDD_MCU.

(12) PORz_OUT and MCU_PORz_OUT should be pulled down.
(13) Refer to the Clock Specifications section for the oscillator start-up time.

5.9.2.3 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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5.9.3 Reset Timing

5.9.3.1 Reset Electrical Data/Timing

For more details about features and additional description information on the subsystem multiplexing

signals, see the corresponding sections within 4.3, Signal Descriptions and 6, Detailed Description.

Table 5-14, Table 5-15, Figure 5-5, and Figure 5-6 present the reset timing requirements and switching

characteristics.
Table 5-14. Reset Timing Requirements
NO. ‘ PARAMETER ‘ DESCRIPTION MIN MAX | UNIT
PORz Pin
RST1 | twporzL) Pulse Width minimum, PORz low 2000 ns
RST2 | th(SUPPLIES VALID - POR2) Hold time, PORz active (low) after all supplies valid 2000000 ns
RESETz Pin
RST5 | tyRresET2L) Pulse Width minimum, RESETz low 400 ns
MCU_PORz Pin
RST13 | twmmcu PoRrzL) 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 |tsyMcu BYP_POR-MCU_POR?) Selygp time, MCU_BYP_POR active (high) before all supplies are | 1000000 ns
vali
Table 5-15. 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 | typorz-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-RESETSTATz high) &?I% time, RESETz inactive (high) to RESETSTATz inactive 380000 ns
9
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_RESET?z inactive (high) to MCU_RESETSTATz 289000 ns
MCU_RESETSTATz high) inactive (high)
MCU_PORz Pin
RST14 | tymcu_porz-Mcu_porz_out | Delay time, MCU_PORz active (low) to MCU_PORz_OUT active 0 ns
low) (low)
RST15 | tymcu_Porz-Mcu_porz_out | Delay time, MCU_PORz inactive (high) to MCU_PORz_OUT 0 ns
high) inactive (high)
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Figure 5-5. PORz Reset Timing
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Figure 5-6. RESETz and RESETSTATz Timing
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Figure 5-7. MCU_RESETz and MCU_RESETSTATz Timing
Table 5-16 and Figure 5-8 present the boot configuration timing requirements.

Table 5-16. 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 th(PORz - BOOTMODE) Hold time, All Bootmode pins active after PORz inactive (high) 0 ns
BC3 tsu(MCU_BOOTMODE-MCU_PORz) | Setup time, All Bootmode pins active to MCU_PORz inactive 2000 ns
(high)
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Table 5-16. Boot Configuration Timing Requirements (continued)

NO.

PARAMETER MIN MAX| UNIT

BC4

th(vcu_PoRz - Hold time, All Bootmode pins active after MCU_PORz inactive 0 ns

MCU_BOOTMODE) (high)

|«-BC1—b|

\

PORz ! /"
|
\

\ \ \
BOOTMODEI18:00] >< \ ><

\ \ \
\ |«—BC2—p|

| «—BC3—»|

\
MCU_PORz } /\'

|

\

\ \ \
MCU_BOOTMODE[09:00] >< \ ><

\ \ \
\ |«—BC4—p|

Figure 5-8. Boot Configuration Timing

5.9.4 Clock Specifications

594.1

Input Clocks / Oscillators

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

OSC1 XO/OSC1 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_OSC0_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_CPTSO0_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.

Figure 5-9 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_0SCO_XI []

External main crystal interface pins connected to
1 internal oscillator whichsources reference clock.
WKUP OSCO0 XO [ ] — T Provides reference clock to PLLs within WKUP and MAIN domain.
WKUP_LFOSCO_XI [ ] Optional external low frequency crystal interface pins connected
1 tointernal 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
osC1_Xi L] 1 oscillator which sources reference clock. Provides reference clock to
C—]  PLLs within MCU domain and MAIN domain. This high-frequency oscillator
0SC1_XO [] _ T isusedto provide audio clock frequencies to MCASPs.
TCK L] 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_REFCLKP/N [ |[¢———
SerDes reference clock input for PCle or Optional USB3SS0 PHY
SERDES1_REFCLKP/N [ [ ¢&——

MCU_CPTS0_RFT_CLK [ J&——— 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

Figure 5-9. Input Clocks Interface

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

Figure 5-10 shows the recommended crystal circuit. It is recommended that preproduction printed-circuit
board (PCB) designs include the two optional resistors Ry, 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

WKUP_OSCO_XI WKUP_OSC0_XO

Clrﬁtlal Opt|onal)

(Optlonal) Rbias

C1 /‘l’\

PCB Ground
SPRSP08_PCB_CLK_OSC_2

Figure 5-10. WKUP_OSCO Crystal Implementation

NOTE
The load capacitors, C;; and C;, in Figure 5-11, 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.

Cf1 Cf2

CL=
(Cf1+Cf2)

Figure 5-11. Load Capacitance Equation

The crystal must be in the fundamental mode of operation and parallel resonant. Table 5-17 summarizes
the required electrical constraints.
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Table 5-17. WKUP_QOSCO Crystal Electrical Characteristics

NAME DESCRIPTION MIN TYP MAX | UNIT
fo Parallel resonance crystal frequency 19.2, 20, 24, 25, 26, 27 MHz
Ci Ct, load capacitance for crystal parallel resonance with Cs; = Cy, 12 24 pF
(o Cs, load capacitance for crystal parallel resonance with Cs; = Cy, 12 24 pF
ESR(C,Csp) Crystal ESR 100 Q

19.2 MHz, 20 MHz, 24
ESR =30 Q ’ ’
ESR = 40 Q MHz, 25 MHz, 26 MHz, 27 7 pF
MHz
19.2 MHz, 20 MHz 7 pF
ESR=50Q |24 MHz, 25 MHz, 26 MHz, : F
27 MHz P
19.2 MHz, 20 MHz 7| pF
i ESR =60 Q
Co Crystal shunt capacitance 2471 m:; 25 MHz, 26 MHz, Not Supported )
19.2 MHz, 20 MHz 5 pF
ESR=80Q |24 MHz, 25 MHz, 26 MHz,
27 MHz Not Supported -
19.2 MHz, 20 MHz 3 pF
ESR =100 Q
2‘71 m:; 25 MHz, 26 MHz, Not Supported -
Lm Crystal motional inductance for f, = 20 MHz 10.16 mH
Cwm Crystal motional capacitance 3.42 fF
Ethernet RGMII and RMII +100
f F WKUP_OSCO_XI not used -
; requency accuracy, m
IWKUP_0SC0_X1) auency Y - Ethernet RGMII and RMII 450 PP
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.

Table 5-18 details the switching characteristics of the oscillator and the requirements of the input clock.

Table 5-18. WKUP_OSCO0 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 20 ms
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(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 = K*L/ (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.

VDD_WKUP (min.) — VDD WKUP
vssp—m-~!

VDDA_WKUP (min.)f =

Voltage

VSS|
I

1VDDA_WKUP

|

—

IWKUP_OSCO_XO [

»
»

P
<

tsX

| |
Time

Figure 5-12. WKUP_QOSCO Start-up Time

5.9.4.1.2 WKUP_OSCO0 LVCMOS Digital Clock Source

Figure 5-13 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_OSCO_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_0SCO_XI WKUP_0SC0_XO VSS

i

gL

o

PCB Ground
SPRSP08_CLK_02

Figure 5-13. 1.8-V LVCMOS-Compatible Clock Input
Table 5-19 summarizes the WKUP_OSCO input clock electrical characteristics

Table 5-19. 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
IIn Input current (3.3V mode) 4 6 10 pA
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Table 5-20 details the WKUP_OSCO input clock timing requirements.

Table 5-20. WKUP_OSCO Input Clock Timing Requirements

NAME DESCRIPTION MIN TYP MAX UNIT
cko |1 Frequency, WKUP_OSCO_XI 19.2, 20, 24, 25, 26, 27 MHz
te(wkUP_0sco_xi)
CK1 twwkup_osco_xi) | Pulse duration, WKUP_OSCO_XI low or high 045 x 0.55 x ns
—o te(wkuP_osco_xiy te(wkuP_osco_xiy
- 0.01 x
tj(WKUP_OSCO_XI) Period ]ltter, WKUP_OSCO_X' tC(WKUP 0SCO. X) ns
tR(WKUP_OSCO_XI) Rise time, WKUP_OSCO_X' 5 ns
tF(WKUF’_OSCO_XI) Fall time, WKUP_OSCO_X' 5 ns
Ethernet RGMII and RMII +100
v Frequency accuracy, not used - opm
JWKUP_OSCOX) | WKUP_OSCO_XI Ethernet RGMII and RMII 450
using derived clock -

|<7 CKO 4’| |<7 CK1 4+7 CK1 4>|

Figure 5-14. WKUP_OSCO_XI Input Clock

WKUP_OSCO_XI

5.9.4.1.3 Auxiliary OSC1 Internal Oscillator Clock Source

Figure 5-15 shows the recommended crystal circuit. It is recommended that preproduction printed-circuit
board (PCB) designs include the two optional resistors Ry, 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_XI 0SC1_XO0
Rd
leystla' (Optional)
| I:I |
(Optional) Rbias
—\\VN— l
Cr1 /I\ Cr T
PCB Ground
SPRSP08_PCB_CLK_OSC_1
Figure 5-15. OSC1 Crystal Implementation
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NOTE
The load capacitors, C;; and Cy, in Figure 5-16, 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.

Cf1 Cf2

CL=
(CatCr)

Figure 5-16. Load Capacitance Equation

The crystal must be in the fundamental mode of operation and parallel resonant. Table 5-21 summarizes
the required electrical constraints.

Table 5-21. OSC1 Crystal Electrical Characteristics

NAME DESCRIPTION MIN TYP MAX | UNIT
fy Parallel resonance crystal frequency 19.2, 20, 24, 25, 26, 27 MHz
Cqy Cs; load capacitance for crystal parallel resonance with C¢; = Cyp 12 24 pF
Cio Ct, load capacitance for crystal parallel resonance with C¢; = Cyp 12 24 pF
ESR(C,Csp) | Crystal ESR 100 Q

19.2 MHz, 20 MHz, 24
ESR =30 Q ’ '
ESR = 40 Q MHz, 25 MHz, 26 MHz, 27 7 pF
MHz
19.2 MHz, 20 MHz 7 pF
ESR=50Q |24 MHz, 25 MHz, 26 MHz, 5 F
27 MHz P
19.2 MHz, 20 MHz 7 pF
i ESR =60 Q
Co Crystal shunt capacitance 24 MHz, 25 MHz, 26 MHz, Not Supported )
27 MHz
19.2 MHz, 20 MHz 5 pF
ESR=80Q |24 MHz, 25 MHz, 26 MHz,
27 MHz Not Supported -
19.2 MHz, 20 MHz 3 pF
ESR=1009Q |24 MHz, 25 MHz, 26 MHz, Not Subported i
27 MHz PP
Lm Crystal motional inductance for f, = 20 MHz 10.16 mH
Cwm Crystal motional capacitance 3.42 fF
Ethernet RGMII and RMII +100
f F 0SC1_XI not used
; requency accuracy, m
IOSCLX) auency Y - Ethernet RGMII and RMII PP
) : 150
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.

Table 5-22 details the switching characteristics of the oscillator and the requirements of the input clock.

Table 5-22. OSC1 Switching Characteristics — Crystal Mode

NAME DESCRIPTION MIN TYP MAX UNIT
fy Oscillation frequency 19.2, 20, 24, 25, 26, 27 MHz
tox Start-up time 20 ms
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(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 = K*L,/ (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.

VDD_CORE (min.)|- — VDD_CORE T
vssp—-! !

(0]
& vDDS_0sc1 (min)- [~ -vDDs_oscH . s
S | -
VSS| IO§C1:XO_ — - = I_ b S St e e e e
P ty >

| |
Time

Figure 5-17. OSC1 Start-up Time

5.9.4.1.4 Auxiliary OSC1 LVCMOS Digital Clock Source

Figure 5-18 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 0SC1_XO VSS

NC

gL {>o =

PCB Ground

SPRSP08_CLK_01

Figure 5-18. 1.8-V LVCMOS-Compatible Clock Input
Table 5-23 summarizes the OSC1 input clock electrical characteristics.

Table 5-23. 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
IIn Input current (3.3V mode) 4 6 10 pA
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Table 5-24 details the OSC1 input clock timing requirements.

Table 5-24. OSCL1 Input Clock Timing Requirements

NAME DESCRIPTION MIN TYP MAX UNIT
CKO | 1/tyosc1 xi Frequency, OSC1_XI 19.2, 20, 24, 25, 26, 27 MHz
CK1 |twosci xi Pulse duration, OSC1_XI low or high 045 x 0.55 x ns

—~ teosc1 xi) te(osc1 xi)
tiosc1_xi Period jitter, OSC1_XI 0.01 x ns
- teosc1 xi)
tR(OSleXl) Rise time, OSC1_XI 5 ns
tF(OSClﬁXI) Fall time, OSC1_XI 5 ns
Ethernet RGMII and RMII
t F OSC1_XI not used e
; requency accuracy, m
I0SCLXD auency Y - Ethernet RGMII and RMII +50 PP
using derived clock -

I< CKO >I |<— CK1 —+— CK1 —’|
ok s VY — VY Su—

Figure 5-19. OSC1_XI Input Clock

5.9.4.1.5 Auxiliary OSC1 Not Used

For more Information see 4.5, Connections for Unused Pins.

5.9.4.1.6 WKUP_LFOSCO Internal Oscillator Clock Source

Figure 5-20 shows the recommended crystal circuit. It is recommended that preproduction printed-circuit
board (PCB) designs include the two optional resistors Ry, and Ry in case they are required for proper
oscillator operation when combined with production crystal circuit components. In most cases, Ry, iS hot
required and Ry is a 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.
Device
WKUP_LFOSCO_XI WKUP_LFOSCO0_XO
Crystal Optlonal
| I:l |
(Optlonal) Rbias
“T {
PCB Ground
SPRSP08_PCB_CLK_OSC_3
Figure 5-20. WKUP_LFOSCO Crystal Implementation
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NOTE
The load capacitors, C;; and Cy, in Figure 5-21, 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_LFOSCO_XI, WKUP_LFOSCO0_XO, and VSS
pins.

Cf1 Cf2

Cl=
(CqtCp)

Figure 5-21. Load Capacitance Equation

The crystal must be in the fundamental mode of operation and parallel resonant. Table 5-25 summarizes
the required electrical constraints

Table 5-25. WKUP_LFOSCO Crystal Electrical Characteristics

NAME DESCRIPTION MIN TYP MAX UNIT
fo Parallel resonance crystal frequency 32768 Hz
Ci Ct, load capacitance for crystal parallel resonance with C¢; = Cyp 12 24 pF
Ctp Ct, load capacitance for crystal parallel resonance with C¢; = Cyp 12 24 pF
Cshunt | Shunt capacitance TBD pF
ESR Crystal effective series resistance TBD 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.

Table 5-26 details the switching characteristics of the oscillator and the requirements of the input clock.

Table 5-26. WKUP_LFOSCO0 Switching Characteristics — Crystal Mode

NAME DESCRIPTION MIN TYP MAX UNIT
fytal Oscillation frequency 32768 Hz
tsx Start-up time @ s
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(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 = K*L/ (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.

VDD_WKUP (min.) — VDD_WKUP T
vss—do/' !

| |
VDDA_WKUP (min.)\- [= VDDA WKUP ] |

—

Voltage

|

VSS| 'wkup_LFosco_xo ' LI'L _

| |

47 tSX 4’

| 1
Time

Figure 5-22. WKUP_LFOSCO Start-up Time

5.9.4.1.7 WKUP_LFOSCO Not Used

For more Information see 4.5, Connections for Unused Pins.

5.9.4.2 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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5.9.4.3 PLLs

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_PLL1, 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.

NOTE
For more information, see:

« Device Configuration / Clocking / PLLs section of the device TRM
e Peripherals / Display Subsystem Overview section of the device TRM

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

NOTE
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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Figure 5-23 shows the power supply connectivity implemented in the device.

MCU_PLLO PLL3
VDDA_MCU—EQ MOU L) (ODRPLL) 4% VDDA_PLLO_DDR

MCU_PLL1
(CPSW PLL)

(DSPSUIjLL) 4% VDDA_PLL_DSS

PLLO
VDDA _PLL_CORE % (MAINPLL)

PLL6
(PEFF’{L‘ILI%LL) (ARMO PLL) 4% VDDA_PLL_MPUO

PLL1 PLL7
VDDA_PLL_PERO—EFli (PERO PLL) (ARM1 PLL) 4& VDDA_PLL_MPU/1

SPRSP08_PLL_PWR_01

Figure 5-23. PLL Power Supply Connectivity

5.9.4.4 Recommended Clock and Control Signal Transition Behavior

All clocks and strobe signals must transition between V,, and V,_ (or between V, and V,,) 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.

5.9.4.5 Interface Clock Specifications

5.9.4.5.1 Interface Clock Terminology

The interface clock is used at the system level to sequence the data and to control transfers accordingly
with the interface protocol.

5.9.4.5.2 Interface Clock Frequency

The two interface clock characteristics are:

e The maximum clock frequency

e The maximum operating frequency

The interface clock frequency documented here is the maximum clock frequency, which corresponds to

the maximum frequency programmable on this output clock. This frequency defines the maximum limit
supported by the Device IC and does not take into account any system consideration (PCB, peripherals).

The system designer must take into account these system considerations and the Device IC timing
characteristics to properly define the maximum operating frequency that corresponds to the maximum
frequency supported to transfer the data on this interface.
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5.9.5 Peripherals

5951 VIN

% 5-27, & 5-24, and & 5-25 present timing requirements for LVDSRX interface.

# 5-27. Timing Requirements for LVDSRX &

NO. PARAMETER DESCRIPTION MIN MAX UNIT

V1 | tpey Cycle time, VINO_PCLK 5.76W ns

V2 tw(PCLKH) Pulse duration, VINO_PCLK high 045 x P @ ns

V3 tw(PCLKL) Pulse duration, VINO_PCLK low 045 x P @ ns

V4 tsu(PCLK-CTL/DATA) Input setup time, control (VINO_HD, VINO_VD) and data 2.38 ns
(VINO_DATA[15:0]) valid to VINO_PCLK transition

V5 th(CTL/DAT-PCLK) Input'hold time, control (VINO_HD, VINO_VD) valid to VINO_PCLK -0.05 ns
transition

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

| I |
VINO_PCLK m

CAL_CCDC_TIMINGS_01

[— V2 —» V1 — — V3 —>
| | |
| | |

5-24. LVDSRX Input Clock Signal

VINO_PCLK / \ { \ /

(Positive-edge clocking) |

|
VINO_PCLK | / * / \
(Negative-edge clocking)

|
l— V4 4+—>FV5
\

VIN_DATA[15:0] | )‘( X |

CAL_CCDC_TIMINGS_02

5-25. LVDSRX Input Timings

5952 CPSW2G

For more details about features and additional description information on the device Gigabit Ethernet
MAC, see the corresponding sections within 4.3, Signal Descriptions and 6, Detailed Description.

5.9.5.2.1 CPSW2G MDIO Interface Timings
#k 5-28, & 5-29, and K 5-26 present timing requirements for MDIO.

# 5-28. Timing Requirements for MDIO Input

NO. PARAMETER MIN MAX UNIT
MDIO1 | tsympio_mpc) Setup time, MDIO_DATA valid before MDIO_CLK high 90 ns
MDIO2 | thwpio_mpc) Hold time, MDIO_DATA valid after MDIO_CLK high 0 ns
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F% 5-29. Switching Characteristics Over Recommended Operating Conditions for MDIO Output

NO. PARAMETER MIN MAX UNIT
MDIO3 | tempc) Cycle time, MDIO_CLK 400 ns
MDIO4 | twvbcH) Pulse Duration, MDIO_CLK high 160 ns
MDIOS | twvbcy) Pulse Duration, MDIO_CLK low 160 ns
MDIO6 | tymbc) Transition time, MDIO_CLK 5 ns
MDIO7 | tympc_mpIo) Delay time, MDIO_CLK low to MDIO_DATA valid -150 150 ns

< MD|O3 »
[—— MDIO4 ——— b
¢— MDIO5 »
\ /

MDIO_CLK —\ /—
j MDIO6 MDIO1 — MDIO6
[4— MDIO2
MDIO_DATA &
(input)

¢—MDIO7
MDIO_DATA
(output)

5-26. CPSW2G MDIO Diagrams Receive and Transmit

5.9.5.2.2 CPSW2G RMII Timings
% 5-30, ik 5-31, K 5-27, and K 5-28 present timing requirements for CPSW2G RMII receive.

# 5-30. Timing Requirements for RMII[x]_REFCLK - RMIl Mode

NO. PARAMETER DESCRIPTION MIN TYP MAX | UNIT
RMIIL | tyRrer cLk) Cycle time, REF_CLK 19.999 20.001 ns
RMII2 | tyreF_cLKH) Pulse Duration, REF_CLK High 7 13 ns
RMII3 | tyrer_cLki) Pulse Duration, REF_CLK Low 7 13 ns

|<7RMII1—>i
:<—RMII2—>i I
I

RMII[x]_REFCLK W
(input)

|
| |
[ «—RMII3—»]
5-27. RMII[x]_REFCLK Timing - RMIl Mode

Fk 5-31. Timing Requirements for RMII[x]_RXD[1:0], RMII[x]_CRS_DV, and RMII[x]_RXER - RMIl Mode

NO. PARAMETER DESCRIPTION MIN TYP MAX | UNIT
RMII4 | tsy(RXD-REF_CLK) Setup time, RXDJ[1:0] valid before REF_CLK 4 ns
tsu(crRs_DV-REF cLk) | Setup time, CRS_DV valid before REF_CLK 4 ns
tsuRXx_ER-REF cLk) | Setup time, RX_ER valid before REF_CLK 4 ns
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#z 5-31. Timing Requirements for RMII[x]_RXD[1:0], RMII[x]_CRS_DV, and RMII[x]_RXER - RMII
Mode (continued)

NO. PARAMETER DESCRIPTION MIN TYP MAX| UNIT
RMII5 | thReEF_CLK-RXD) Hold time RXD[1:0] valid after REF_CLK 2 ns
th(Rer_cLk-crs pvy | 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

RMII[x]_REFCLK (input) /

RMII[x]_RXD[1:0], | X >\(
RMII[x]_CRS_DV, RMII[x]_ RXER (inputs)

K 5-28. RMII[x]_RXDI[1:0], RMII[x]_CRS_DV, RMII[x]_RXER Timing - RMIl Mode
7 5-32, and & 5-29 present switching characteristics for CPSW2G RMIl Transmit.

Fk 5-32. Switching Characteristics for RMII[x]_TXD[1:0], and RMII[x]_TXEN - RMII Mode

NO. PARAMETER DESCRIPTION MIN TYP MAX | UNIT
RMII6 | tyRrEF_cLK-TXD) Delay time, REF_CLK High to TXD[1:0] valid 2 13 ns
td(REF_CLK-TXEN) Delay time, REF_CLK to TXEN valid 2 13 ns
RMII7 | tyrxp) Rise Time, TXD Outputs 1 5 ns
t(TX_EN) Rise Time, TX_EN Output 1 5 ns
RMII8 | tyTxp) Fall Time, TXD Outputs 1 5 ns
tHTX_EN) Fall Time, TX_EN Output 1 5 ns

[—————RMI6————————»f

RMII[x]_REFCLK (input) \ }!/ \

I
I
|
RMII[x]_TXD[1:0],
RMII[x]_TXEN (outputs) X X

»!‘ ‘%RMIIS »!‘ ‘%RMIW

—

SPRSP08_CPSW2G_RMIITX

5-29. RMII[x]_TXD[1:0], RMII[x]_TXEN Timing - RMIl Mode

5.9.5.2.3 CPSW2G RGMII Timings
#% 5-33, i 5-34, and K 5-30 present timing requirements for receive RGMII operation.

#% 5-33. Timing Requirements for RGMII[x]_RCLK - RGMII Mode

NO. PARAMETER DESCRIPTION MODE MIN TYP MAX | UNIT
RGMIIL | terxc) Cycle time, RXC 10Mbps 360 440 ns
100Mbps 36 44 ns
1000Mbps 7.2 8.8 ns
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%k 5-33. Timing Requirements for RGMII[x]_RCLK - RGMII Mode (continued)

NO. |PARAMETER DESCRIPTION MODE MIN TYP MAX | UNIT
RGMII2 | tyrxcH) Pulse duration, RXC high 10Mbps 160 240 ns
100Mbps 16 24 ns
1000Mbps 3.6 4.4 ns
RGMII3 | twrxcy) Pulse duration, RXC low 10Mbps 160 240 ns
100Mbps 16 24 ns
1000Mbps 3.6 4.4 ns
RGMII4 | tyrxc) Transition time, RXC 10Mbps 0.75 ns
100Mbps 0.75 ns
1000Mbps 0.75 ns
£k 5-34. Timing Requirements for RGMII[x]_RD[3:0], and RGMII[x]_RCTL - RGMIl Mode
NO. |PARAMETER DESCRIPTION MODE MIN TYP MAX | UNIT
RGMIIS | tsyrp-RxC) Setup time, RD[3:0] valid before RXC high/low 10Mbps 1 ns
100Mbps 1 ns
1000Mbps 1 ns
tsu(RX_CTL-RXC) Setup time, RX_CTL valid before RXC high/low 10Mbps 1 ns
100Mbps 1 ns
1000Mbps 1 ns
RGMIIB | thrxc-rD) Hold time, RD[3:0] valid after RXC high/low 10Mbps 1 ns
100Mbps 1 ns
1000Mbps 1 ns
th(RXC-RX_CTL) Hold time, RX_CTL valid after RXC high/low 10Mbps 1 ns
100Mbps 1 ns
1000Mbps 1 ns
RGMII7 | tyrp) Transition time, RD 10Mbps 0.75 ns
100Mbps 0.75 ns
1000Mbps 0.75 ns
tyrx_cTL) Transition time, RX_CTL 10Mbps 0.75 ns
100Mbps 0.75 ns
1000Mbps 0.75 ns
:diRGMIH;b: .
+—RGMIZ— | ¥ T eReME
| [« RGMII3—», —» ERGMI4
RGMII[x] RXC" ' ' ' : :
: l& RGMII5
1st Half-byte | : |
2nd Halfbyte| 1 :* RGMII6
.a1® ' y
RGMII[x]_RxD[3:0]® | X RGRXD[3: RGRXD[N& ):( )‘( X
RGMilx_RCTL® | X rov X rxerr X )I( )‘( X
SPRSP08_CPSW2G_RGMIIRX
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.
K] 5-30. CPSW2G Receive Interface Timing, RGMII operation
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# 5-35, ¥ 5-36, and K| 5-31 present switching characteristics for transmit - RGMII for 10 Mbps, 100
Mbps, and 1000 Mbps.

Fz 5-35. Switching Characteristics for RGMII[x]_TCLK - RGMII Mode

NO. PARAMETER DESCRIPTION MODE MIN TYP MAX | UNIT
RGMIIL | terxc) Cycle time, TXC 10Mbps 360 440 ns
100Mbps 36 44 ns
1000Mbps 7.2 8.8 ns
RGMII2 | ty(rxcH) Pulse duration, TXC high 10Mbps 160 240 ns
100Mbps 16 24 ns
1000Mbps 3.6 4.4 ns
RGMII3 | ty(rxcL) Pulse duration, TXC low 10Mbps 160 240 ns
100Mbps 16 24 ns
1000Mbps 3.6 4.4 ns
RGMII4 | tyrxc) Transition time, TXC 10Mbps 0.75 ns
100Mbps 0.75 ns
1000Mbps 0.75 ns

#k 5-36. Switching Characteristics for RGMII[x]_TD[3:0], and RGMII[x]_TCTL - RGMIl Mode

NO. |PARAMETER DESCRIPTION MODE MIN TYP MAX | UNIT

RGMIIS | tskrp-TXC) TD to TXC output skew 10Mbps TBD TBD ns
100Mbps TBD TBD ns

1000Mbps TBD TBD ns

tsk(TX_CTL-TXC) TX_CTL to TXC output skew 10Mbps TBD TBD ns
100Mbps TBD TBD ns

1000Mbps TBD TBD ns

RGMIIE | ty7p) Transition time, TD 10Mbps 0.75 ns
100Mbps 0.75 ns

1000Mbps 0.75 ns

tyrx_cTL) Transition time, TX_CTL 10Mbps 0.75 ns
100Mbps 0.75 ns

1000Mbps 0.75 ns

< RGMIN <

RGMII[x]_TxD[3:0]” | X 1stHalf-byte X 2nd Half-byte X ):( X X
R — RGMII5

RGMII[x]_TCTL(B)I X TXEN X TXERR X X X X

SPRSP08_CPSW2G_RGMIITX

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_TXD[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_TXCTL carries
TXDV on rising edge of RGMII_TXC and RTXERR on falling edge of RGMII_TXC.

5-31. CPSW2G Transmit Interface Timing RGMIlI Mode
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For more information, see section Gigabit Ethernet MAC (MCU_CPSWO) in the device TRM.

5.9.6.3 CSI2

x
For more information, see section Camera Adapter Layer (CAL) Subsystem in the device
TRM.

The camera adaptation layer (CAL) 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.

The device includes one instantiation of CAL Subsystem named CALSSO, with a single companion
CAMERARXO instance.

e CSI2 Port is compliant with MIPI CSI-2 protocol with four data lanes.

5954 DDRSS

For more details about features and additional description information on the device DDR3L, DDR4, and
LPDDR4 Memory Interfaces, see the corresponding sections within 4.3, Signal Descriptions and 6,
Detailed Description.

The device has dedicated interfaces to DDR3L, DDR4, and LPDDR4 SDRAM. It supports JEDEC
JESD79-3-1, JESD79-4B, and JESD209-4B standards compliant DDR3L, DDR4, and LPDDR4 SDRAM
devices with the following features:

» 16-bit or 32-bit data path to external SDRAM memory
* Memory device capacity: Up to 32 GB address space available over one chip select

F= 5-37 and R 5-32 present switching characteristics for DDRSS.

#k 5-37. Switching Characteristics for DDRSS

NO. PARAMETER DDR TYPE MODE MIN MAX | UNIT
DDR3L 1.25 3.3
1 tC(DDR-?KP/D Cycle time, DDR_CKP and DDR_CKN DDR4 1.25 16] s
DR_CKN DDR PHY PLL:
LPDDR4 DDRPHY_PLLCRO[31] = 0 15 3.003
— 14>i
I
DDR_CK[1:0]P W\_
I I
I I
DDR_CK[1:0]N \_/_\_/_\_/_
5-32. DDRSS Memory Interface Clock Timing
For more information, see section DDR Subsystem (DDRSS) in the device TRM.
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5.9.55 DSS

For more details about features and additional description information on the device Display Subsystem —
Video Output Ports, see the corresponding sections within 4.3, Signal Descriptions and 6, Detailed
Description.

F 5-38, & 5-39, K 5-33 and K 5-34 assume testing over the recommended operating conditions and
electrical characteristic conditions.

Fz 5-38. DPI Video Output Switching Characteristics

NO. PARAMETER DESCRIPTION MIN MAX | UNIT

D1 tC(VOUTl_PCLK) CyCIe time, VOUT1_PCLK 6.06 ns

D2 tW(VOUTl_PCLKL) Pulse duration, VOUT1_PCLK low 0.45xP® ns

D3 tw(VOUTL_PCLKH) Pulse duration, VOUT1_PCLK high 0.45xP® ns

D4 | tyvouTs pcik- Delay time, VOUT1_PCLK to VOUT1_DATA[23:0] -0.68 1.78 ns
VOUT_DATA)

D5 | tyvouTi PCLk- 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
voutt_pek \ /W L\ WA\

VOUT1_PCLK

Rising-edge Clock Reference

D5

vouTt_vsyne |\ [\ \

D5
vouTt_HsYNC — \___ [ W \__/ {7\ / ) __/
D4
VOUT1_DATA[23:0] A\ 1\ () ) ) Y |
D5
VOUT1_DE \ \ \ \! [~

DPI_01
(1) The configuration of assertion of the data can be programmed on the falling or rising edge of the pixel clock.

(2) The polarity and the pulse width of VOUT1_HSYNC and VOUT1_VSYNC are programmable, refer to section Display Subsystem (DSS)
in the device TRM.

(3) The VOUT1_PCLK frequency can be configured, refer to section Display Subsystem (DSS) in the device TRM..
5-33. DPI Video Output P@®
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Fz 5-39. DPI External Pixel Clock Input Timing Requirements

NO. PARAMETER DESCRIPTION MIN MAX | UNIT
D6 te(vOUTL EXTPCLKIN) Cycle time, VOUT1_EXTPCLKIN 6.06 ns
D7 tw(VOUTL EXTPCLKIN) Pulse duration, VOUT1_EXTPCLKIN low 0.45xP®M ns
D8 tw(VOUTL EXTPCLKIN) Pulse duration, VOUT1_EXTPCLKIN high 0.45xP®M) ns

(1) P =output VOUT1_PCLK period in ns.

D7

Falling-edge Clock Reference

D6 D8
iz AV AVYA\NAVAVAVAVAVAVAVAVA

VOUT1_EXTPCLKIN

Rising-edge Clock Reference

DPI_02

Rl 5-34. DPI External Pixel Clock Input
For more information, see section Display Subsystem (DSS) in the device TRM.

5956 eCAP

The supported features by the device eCAP are:

» 32-bit time base counter

e 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)

Fz 5-40 and 3k 5-41 present timing and switching characteristics for eCAP (see K 5-35 and K| 5-36).

£ 5-40. Timing Requirements for eCAP

NO. PARAMETER DESCRIPTION MIN MAX UNIT
CAPL | tycap) Pulse duration, capture input (asynchronous) 3+ 2P0 ns
(1) P =sysclk

l«— CAP1 —»
| |

| |
L A N/ N 2 N

EPERIPHERALS_TIMNG_01

Kl 5-35. eCAP Input Timings

F% 5-41. Switching Characteristics for eCAP

NO. PARAMETER DESCRIPTION MIN MAX UNIT
CAP2 | tyapwm) Pulse duration, APWMx output high/low -3+ 2pM ns
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(1) P =sysclk

l— CAP2 —»
| |

| |
A N L ) -

EPERIPHERALS_TIMNG_02

K 5-36. eCAP Output Timings
For more information, see section Enhanced Capture (ECAP) Module in the device TRM.

5.9.5.7 eHRPWM

The supported features by the device eHRPWM 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

* Programmable trip zone allocation of both latched and un-latched fault conditions

» Events enabling to trigger both CPU interrupts and start of ADC conversions

5= 5-42, ¥ 5-43 and present timing and switching characteristics for eHRPWM (see K 5-37, K 5-38, K
5-39, and & 5-40).

#k 5-42. Timing Requirements for eHRPWM

NO. PARAMETER DESCRIPTION MIN MAX UNIT
PWML | typwm Pulse duration, PWM output high/low -3+ 1pW ns
PWM2 | tysyncouT) Pulse duration, Sync output -3+ 1pW ns
PWM3 | tyrz-pwm) Delay time, trip input active to PWM forced high/low 11 ns
PWM4 | tyrz-pwmz) Delay time, trip input active to PWM Hi-Z 11 ns
PWMS5 | tysoc) Pulse duration, SOC output (asynchronous) -3+ 1pW ns

(1) P =sysclk

|
[— PWM1 —>
| |
I I

EPWM_NB_outm

| |
| [¢— PWM1 —>
[ PWM2 —>

|
EPWM_SYNCO m
! |
— PWM5 —|
| |

|

EPERIPHERALS_TIMNG_04

5-37. ePWM_A/B_out, ePWM_SYNCO, and ePWM_SOCA/B Input Timings
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[ PWM3 >
|
EPWM_A/B X X X

EPQM_TZn_IN \\

EPERIPHERALS_TIMING_05

K 5-38. ePWM_A/B and ePWM_TZn_IN Forced High/Low Input Timings

[ PWM4 >

X o——

EPWM_A/B X

EPQM_TZn_IN \\

EPERIPHERALS_TIMING_06

K 5-39. ePWM_A/B and ePWM_TZn_IN Hi-Z Input Timings

F 5-43. Switching Characteristics for eHRPWM

NO. PARAMETER DESCRIPTION MIN MAX| UNIT
PWM6 | ty(synciny Pulse duration, Sync input (asynchronous) 3 +2p® ns
PWM7 | ty(rz) Pulse duration, TZx input low (asynchronous) 3 +3p® ns

(1) P =sysclk

[— PWM6 —>!
' |

|
eewmswie N N /L
[ |
— PWM7 —>|
l [

|
EPWM_TZn_IN _/—\'\—/—\—/—\_

EPERIPHERALS_TIMNG_07

K& 5-40. ePWM_SYNCI and ePWM_TZn_IN Output Timings
For more information, see section Enhanced Pulse Width Modulation (EPWM) Module in the device TRM.

59.5.8 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

#% 5-44 and & 5-45 present Timing Requirements and Switching Characteristics for eQEP (see K 5-41).
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Fz 5-44. Timing Requirements for eQEP

NO. PARAMETER DESCRIPTION MIN MAX UNIT
QEP1 | twoep) Pulse duration, QEP input 3+ 2P0 ns
QEP2 | tyepiH) Pulse duration, QEP Index input high 3+ 2P0 ns
QEP3 | tweri) Pulse duration, QEP Index input low 3+ 2P0 ns
QEP4 | tyoepsH) Pulse duration, QEP Strobe high 3+ 2p® ns
QEP5 | twoepsi) Pulse duration, QEP Strobe low 3+ 2P0 ns

(1) P =sysclk
l«— QEP1 —»]
| |
| |
QEP_AB _/—\—/—\—/—\_
[«— QEP2 —»/
| |
| |
QEP_| w
| |
l— QEP3 —»]
— QEP4 —b;
| |
| |
cws__ N/ N/ \_
| |
| |
I‘i QEP5 4" EPERIPHERALS_TIMNG_03
5-41. eQEP Input Timings
F 5-45. Switching Characteristics for eQEP

NO. PARAMETER DESCRIPTION MIN MAX UNIT

QEP6 | tyEP-cNTR) Delay time, external clock to counter increment 24 ns

For more information, see section Enhanced Quadrature Encoder Pulse (EQEP) Module in the device
TRM.

5959 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 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 details about features and additional description information on the device General-Purpose
Interface, see the corresponding sections within 4.3, Signal Descriptions and 6, Detailed Description.

x

The general-purpose input/output i (i = 0 to 1) is also referred to as GPIOi.

# 5-46 and & 5-47 present timings and switching characteristics of the GPIO Interface.

# 5-46. GPIO Timing Requirements

NO. PARAMETER DESCRIPTION MIN MAX UNIT
GP2 tw(GPIO_IN) Minimum Input Pulse Width 3.6 + 2P® ns
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(1) P = functional clock period in ns.

Fk 5-47. GPIO Switching Characteristics

NO. PARAMETER DESCRIPTION MIN MAX | UNIT
GP1 tw(Pio_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.

5.9.5.10 GPMC

For more details about features and additional description information on the device General-Purpose
Memory Controller, see the corresponding sections within 4.3, Signal Descriptions and 6, Detailed
Description.

5.9.5.10.1 GPMC and NOR Flash—Synchronous Mode

#F 548 and % 5-49 assume testing over the recommended operating conditions and electrical
characteristic conditions below (see Rl 5-42 through Kl 5-46).

#z 5-48. GPMC and NOR Flash Timing Requirements—Synchronous Mode

NO. | PARAMETER DESCRIPTION MODE® MIN MAX | UNIT
F12 | tsydv-ckH) Setup time, input data GPMC_AD[15:0] valid div_by 1 mode; 0.59 ns
before output clock GPMC_CLK high GPMC_FCLK_MUX_100;
TIMEPARAGRANULARITY_X1
not_div_by 1 mode; 0.34 ns

GPMC_FCLK_MUX_100;
TIMEPARAGRANULARITY_X1

F13 | th(cikH-dv) Hold time, input data GPMC_AD[15:0] valid after div_by 1 mode; 1.78 ns
output clock GPMC_CLK high GPMC_FCLK_MUX_100;
TIMEPARAGRANULARITY_X1
not_div_by 1 mode; 1.78 ns

GPMC_FCLK_MUX_100;
TIMEPARAGRANULARITY_X1

F21 | tsywaitv-clkH) Setup time, input wait GPMC_WAIT[x] valid before div_by 1 mode; 0.59 ns
output clock GPMC_CLK high @ GPMC_FCLK_MUX_100;
TIMEPARAGRANULARITY_X1
not_div_by 1 mode; 0.34 ns

GPMC_FCLK_MUX_100;
TIMEPARAGRANULARITY_X1

F22 | th(clkn-waitv) Hold time, input wait GPMC_WAITI[X] valid after div_by 1 mode; 1.78 ns
output clock GPMC_CLK high @ GPMC_FCLK_MUX_100;
TIMEPARAGRANULARITY_X1
not_div_by 1 mode; 1.78 ns

GPMC_FCLK_MUX_100;
TIMEPARAGRANULARITY_X1

(1) In GPMC_WAITI[x], x is equal to O or 1.

(2) Wait monitoring support is limited to a WaitMonitoringTime value > 0. For a full description of wait monitoring feature, see section
General-Purpose Memory Controller (GPMC) in the device TRM.
(3) Fordiv_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
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For TIMEPARAGRANULARITY_X1:
GPMC_CONFIGL1_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)

% 5-49. GPMC and NOR Flash Switching Characteristics—Synchronous Mode®

NO. PARAMETER DESCRIPTION MODE® MIN MAX | UNIT
FO |1/tc(clk) Period, output clock GPMC_CLK @® div_by 1 mode; 10 ns
GPMC_FCLK_MUX_100;
TIMEPARAGRANULARITY_X1
F1 | tweikh) Typical pulse duration, output clock GPMC_CLK div_by 1 mode; -0.3+0. ns
high GPMC_FCLK_MUX_100; 475*P
TIMEPARAGRANULARITY_X1 s
F1 | tweeiky) Typical pulse duration, output clock GPMC_CLK div_by 1 mode; -0.3+0. ns
low GPMC_FCLK_MUX_100; 475*P
TIMEPARAGRANULARITY_X1 s
tac(clk) Duty cycle error, output clock GPMC_CLK div_by 1 mode; -500 500| ps
GPMC_FCLK_MUX_100;
TIMEPARAGRANULARITY_X1
tacik) Jitter standard deviation, output clock GPMC_CLK div_by 1 mode; 33.33| ps
o) GPMC_FCLK_MUX_100;
TIMEPARAGRANULARITY_X1
tr(clk) Rise time, output clock GPMC_CLK div_by 1 mode; 2 ns
GPMC_FCLK_MUX_100;
TIMEPARAGRANULARITY_X1
tr(cik) Fall time, output clock GPMC_CLK div_by 1 mode; 2| ns
GPMC_FCLK_MUX_100;
TIMEPARAGRANULARITY_X1
tR(do) Rise time, output data GPMC_ADI[15:0] div_by 1 mode; 2 ns
GPMC_FCLK_MUX_100;
TIMEPARAGRANULARITY_X1
tr(do) Fall time, output data GPMC_AD[15:0] div_by 1 mode; 2| ns
GPMC_FCLK_MUX_100;
TIMEPARAGRANULARITY_X1
F2 | tycikH-csnv) Delay time, output clock GPMC_CLK rising edge div_by 1 mode; -2.24F 45+F©®| ns
to output chip select GPMC_CSn[x] transition ¢ GPMC_FCLK_MUX_100; ®
TIMEPARAGRANULARITY_X1,;
no extra_delay
F3 | ty(cikH-csniv) Delay time, output clock GPMC_CLK rising edge div_by 1 mode; -2.2+E 45+E®| ns
to output chip select GPMC_CSn[x] invalid @ GPMC_FCLK_MUX_100; ®
TIMEPARAGRANULARITY_X1,
no extra_delay
F4 | tyav-cik) Delay time, output address GPMC_A[27:1] valid to div_by 1 mode; -2.3+tB 45+B®| ns
output clock GPMC_CLK first edge GPMC_FCLK_MUX_100; @
TIMEPARAGRANULARITY_X1
F5 | tycikH-av) Delay time, output clock GPMC_CLK rising edge div_by 1 mode; -2.3 4.5 ns
to output address GPMC_A[27:1] invalid GPMC_FCLK_MUX_100;
TIMEPARAGRANULARITY_X1
F6 | tamepnv-cik) 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_BEL1n valid to output TIMEPARAGRANULARITY_X1
clock GPMC_CLK first edge
F7 | ta(cikH-bexniv) Delay time, output clock GPMC_CLK rising edge div_by 1 mode; -2.3+D 1.9+D®| ns
to output lower byte enable and command latch GPMC_FCLK_MUX_100; @
enable GPMC_BEOn_CLE, output upper byte TIMEPARAGRANULARITY_X1
enable GPMC_BE1n invalid v
F7 | tyccikL-bepxiniv) Delay time, GPMC_CLK falling edge to div_by 1 mode; -2.3+D 1.9+D®| ns
GPMC_BEONn_CLE, GPMC_BE1n invalid @ GPMC_FCLK_MUX_100; @
TIMEPARAGRANULARITY_X1
F7 | taeikL-bepnivy). Delay time, GPMC_CLK falling edge to div_by 1 mode; -2.3+D 1.9+D®| ns
GPMC_BEONn_CLE, GPMC_BE1n invalid ®» GPMC_FCLK_MUX_100; @
TIMEPARAGRANULARITY_X1
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% 5-49. GPMC and NOR Flash Switching Characteristics—Synchronous Mode® (continued)

NO. | PARAMETER DESCRIPTION MODE® MIN MAX | UNIT
F8 | ty(cikH-advn) Delay time, output clock GPMC_CLK rising edge div_by 1 mode; -2.3+G  4.5+G ns
to output address valid and address latch enable GPMC_FCLK_MUX_100; ™ Y
GPMC_ADVn_ALE transition TIMEPARAGRANULARITY_X1;
no extra_delay
FO | tacikH-advniv) Delay time, output clock GPMC_CLK rising edge div_by 1 mode; -2.3+tD 45+D®| ns
to output address valid and address latch enable GPMC_FCLK_MUX_100; @
GPMC_ADVn_ALE invalid TIMEPARAGRANULARITY_X1;
no extra_delay
F10 | ty(cikH-oen) Delay time, output clock GPMC_CLK rising edge div_by 1 mode; -23H® 35+H®| ns
to output enable GPMC_OEn_RERn transition GPMC_FCLK_MUX_100;
TIMEPARAGRANULARITY_X1;
no extra_delay
F11 | ty(clkH-oeniv) Delay time, output clock GPMC_CLK rising edge div_by 1 mode; -2.3+E 35+E®| ns
to output enable GPMC_OEn_REn invalid GPMC_FCLK_MUX_100; ®
TIMEPARAGRANULARITY_X1;
no extra_delay
F14 | ty(cikH-wen) Delay time, output clock GPMC_CLK rising edge div_by 1 mode; -2.3+41©®  45+1©| ns
to output write enable GPMC_WEn transition GPMC_FCLK_MUX_100;
TIMEPARAGRANULARITY_X1;
no extra_delay
F15 | ty(clkH-do) Delay time, output clock GPMC_CLK rising edge div_by 1 mode; -2.3+J 2.7+ ns
to output data GPMC_AD[15:0] transition @ GPMC_FCLK_MUX_100; 10 (10
TIMEPARAGRANULARITY_X1
F15 | ty(cikL-do) Delay time, GPMC_CLK falling edge to div_by 1 mode; -2.3+J 2.7+ ns
GPMC_ADJ15:0] data bus transition @ GPMC_FCLK_MUX_100; 10 10
TIMEPARAGRANULARITY_X1
F15 | ty(clkL-do). Delay time, GPMC_CLK falling edge to div_by 1 mode; -2.3+J 2.7+ ns
GPMC_ADI15:0] data bus transition @ GPMC_FCLK_MUX_100; 10 10
TIMEPARAGRANULARITY_X1
F17 | ty(clkH-belxin) Delay time, output clock GPMC_CLK rising edge div_by 1 mode; -2.3+J 1.9+4J ns
to output lower byte enable and command latch GPMC_FCLK_MUX_100; 10 (10
enable GPMC_BEONn_CLE transition @V TIMEPARAGRANULARITY_X1
F17 | ty(ciki-be[x]n) Delay time, GPMC_CLK falling edge to div_by 1 mode; -2.3+J 1.9+4J ns
GPMC_BEOn_CLE, GPMC_BEL1n transition ¢2 GPMC_FCLK_MUX_100; @ @
TIMEPARAGRANULARITY_X1
F17 | ty(cikL-be[x]n). Delay time, GPMC_CLK falling edge to div_by 1 mode; -2.3+J 1.9+4J ns
GPMC_BEOn_CLE, GPMC_BEL1n transition ¢ GPMC_FCLK_MUX_100; @ @
TIMEPARAGRANULARITY_X1
F18 | tycsnv) Pulse duration, output chip select GPMC_CSn[x] Read A® ns
low ¢ Write AW® ns
F19 | tyepinv) Pulse duration, output lower byte enable and Read c® ns
command latch enable GPMC_BEOn_CLE, output Write co ns
upper byte enable GPMC_BE1n low
F20 | ty(advnv) Pulse duration, output address valid and address Read K @® ns
latch enable GPMC_ADVn_ALE low Write K 19 ns

(1) For single read: A = (CSRAOffTime - CSOnTime) x (TimeParaGranularity + 1) x GPMC_FCLK®?"
For burst read: A = (CSRdOffTime - CSOnTime + (n - 1) x PageBurstAccessTime) x (TimeParaGranularity + 1) x GPMC_FCLK®7)
For burst write: A = (CSWrOffTime - CSOnTime + (n - 1) x PageBurstAccessTime) x (TimeParaGranularity + 1) x GPMC_FCLK®?"
With n being the page burst access number.

@
©)

B = ClkActivationTime x GPMC_FCLK®")
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®")
For burst write: C = (WrCycleTime + (n - 1) x PageBurstAccessTime) x (TimeParaGranularity + 1) x GPMC_FCLK®")
With n being the page burst access number.

4

For single read: D = (RdCycleTime - AccessTime) x (TimeParaGranularity + 1) x GPMC_FCLK(")

For burst read: D = (RdCycleTime - AccessTime) x (TimeParaGranularity + 1) x GPMC_FCLK®?
For burst write: D = (WrCycleTime - AccessTime) x (TimeParaGranularity + 1) x GPMC_FCLK®")

®)

For single read: E = (CSRAOffTime - AccessTime) x (TimeParaGranularity + 1) x GPMC_FCLK®")

For burst read: E = (CSRdOffTime - AccessTime) x (TimeParaGranularity + 1) x GPMC__FCLK(”)
For burst write: E = (CSWrOffTime - AccessTime) x (TimeParaGranularity + 1) x GPMC_FCLK(7)
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(6) For csn falling edge (CS activated):

— Case GpmcFCLKDivider = 0:
—  F=0.5 x CSExtraDelay x GPMC_FCLK®7)
— Case GpmcFCLKDivider = 1:
— F =0.5x CSExtraDelay x GPMC_FCLK(”) if (ClkActivationTime and CSOnTime are odd) or (ClkActivationTime and
CSOnTime are even)
— F=(1+0.5 x CSExtraDelay) x GPMC_FCLK®") otherwise
— Case GpmcFCLKDivider = 2:
— F=0.5 x CSExtraDelay x GPMC_FCLK®7) if g(CSOnTime - ClkActivationTime) is a multiple of 3)
— F=(1+0.5 x CSExtraDelay) x GPMC_FCLK{") if (CSOnTime - ClkActivationTime - 1) is a multiple of 3)
— F=(2+0.5 x CSExtraDelay) x GPMC_FCLK®") if (CSOnTime - ClkActivationTime - 2) is a multiple of 3)

(7) For ADV falling edge (ADV activated):

— Case GpmcFCLKDivider = 0:
— G =0.5x ADVExtraDelay x GPMC_FCLK®?"
— Case GpmcFCLKDivider = 1:
— G =0.5 x ADVExtraDelay x GPMC_FCLK(”) if (ClkActivationTime and ADVOnTime are odd) or (ClkActivationTime and
ADVONTime are even)
— G=(1+0.5 x ADVExtraDelay) x GPMC_FCLK{") otherwise
— Case GpmcFCLKDivider = 2:
— G =0.5x ADVExtraDelay x GPMC_FCLK®7) jf S(ADVOnTime - ClkActivationTime) is a multiple of 3)
— G =(1+0.5 x ADVExtraDelay) x GPMC_FCLK®?) if ((ADVOnTime - ClkActivationTime - 1) is a multiple of 3)
— G =(2+0.5 x ADVExtraDelay) x GPMC_FCLK(”) if ((ADVONTime - ClkActivationTime - 2) is a multiple of 3)

For ADV rising edge (ADV deactivated) in Reading mode:
— Case GpmcFCLKDivider = 0:
— G =0.5x ADVExtraDelay x GPMC_FCLK®?"
— Case GpmcFCLKDivider = 1:
— G =0.5 x ADVExtraDelay x GPMC_FCLK(”) if (ClkActivationTime and ADVRdOffTime are odd) or (ClkActivationTime and
ADVRdOffTime are even)
— G=(1+0.5 x ADVExtraDelay) x GPMC_FCLK") otherwise
— Case GpmcFCLKDivider = 2:
— G =0.5x ADVExtraDelay x GPMC_FCLK®7) jf S(ADVRdOffTime - ClkActivationTime) is a multiple of 3)
— G =(1+0.5 x ADVExtraDelay) x GPMC_FCLK!?) if ((ADVRdAOffTime - ClkActivationTime - 1) is a multiple of 3)
— G =(2+0.5 x ADVExtraDelay) x GPMC_FCLK(”) 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®?"
— Case GpmcFCLKDivider = 1:
— G =0.5 x ADVExtraDelay x GPMC_FCLK(”) if (ClkActivationTime and ADVWTrOffTime are odd) or (ClkActivationTime and
ADVWIrOffTime are even)
— G=(1+0.5 x ADVExtraDelay) x GPMC_FCLK") otherwise
— Case GpmcFCLKDivider = 2:
— G =0.5x ADVExtraDelay x GPMC_FCLK®7) jf S(ADVWrOffTime - ClkActivationTime) is a multiple of 3)
— G =(1+0.5 x ADVExtraDelay) x GPMC_FCLK®7) if ((ADVWrOffTime - ClkActivationTime - 1) is a multiple of 3)
— G =(2+0.5 x ADVExtraDelay) x GPMC_FCLK®") 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®")
— Case GpmcFCLKDivider = 1:
— H=0.5x OEExtraDelay x GPMC_FCLK® if (ClkActivationTime and OEOnTime are odd) or (ClkActivationTime and
OEONTime are even)
— H=(1+0.5 x OEExtraDelay) x GPMC_FCLK(" otherwise
— Case GpmcFCLKDivider = 2:
— H=0.5x OEExtraDelay x GPMC_FCLK®) if g(OEOnTime - CIkActivationTime) is a multiple of 3)
— H=(1+0.5 x OEExtraDelay) x GPMC_FCLK!7?) if (OEONnTime - ClkActivationTime - 1) is a multiple of 3)
— H=(2+0.5 x OEExtraDelay) x GPMC_FCLK(7 if (OEONnTime - ClkActivationTime - 2) is a multiple of 3)

For OE rising edge (OE deactivated):
— Case GpmcFCLKDivider = 0:
— H=0.5x OEExtraDelay x GPMC_FCLK®")
— Case GpmcFCLKDivider = 1:
— H=0.5x OEExtraDelay x GPMC_FCLK®") if (ClkActivationTime and OEOffTime are odd) or (ClkActivationTime and
OEOffTime are even)
— H=(1+0.5 x OEExtraDelay) x GPMC_FCLK(" otherwise
— Case GpmcFCLKDivider = 2:
— H=0.5x OEExtraDelay x GPMC_FCLK®) if g(OEOffTime - CIkActivationTime) 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):
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— Case GpmcFCLKDivider = 0:
— 1=0.5 x WEExtraDelay x GPMC_FCLK17)
— Case GpmcFCLKDivider = 1:
— 1=0.5 x WEExtraDelay x GPMC_FCLK17) if (CIkActivationTime and WEOnTime are odd) or (ClkActivationTime and
WEONTime are even)
— 1=(1+0.5 x WEExtraDelay) x GPMC_FCLK{7) otherwise
— Case GpmcFCLKDivider = 2:
— 1=0.5 x WEExtraDelay x GPMC_FCLK17) jf g(WEOnTime - CIkActivationTime) is a multiple of 3)
— 1=(1+0.5 x WEExtraDelay) x GPMC_FCLK7) if (WEONTime - ClkActivationTime - 1) is a multiple of 3)
— 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 ()
— 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_FCLK17) jf g(WEOffTime - CIkActivationTime) 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)

(10) J = GPMC_FCLK®"

(11) First transfer only for CLK DIV 1 mode.

(12) 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_CsSx configuration register bit field GpmcFCLKDivider.

(19) The jitter probability density can be approximated by a Gaussian function.
(20) For div_by 1 _mode:

— GPMC_CONFIGL1_i Register: GPMCFCLKDIVIDER = Oh:
— GPMC_CLK frequency = GPMC_FCLK frequency

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)

For no extra_delay:

— GPMC_CONFIG2_i Register : CSEXTRADELAY = 0h = CS i Timing control signal is not delayed
— GPMC_CONFIG4_i Register : WEEXTRADELAY = Oh = nWE timing control signal is not delayed
— GPMC_CONFIGA4._i Register : OEEXTRADELAY = 0h = nOE timing control signal is not delayed
— GPMC_CONFIG3_i Register: ADVEXTRADELAY = Oh = nADV timing control signal is not delayed
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F1
Fo F1
GPMC_CLK
F2 F3
F18
GPMC_CSn[x] \ e
F4
GPMC_A[MSB:1] X Valid Address
F6 F7
F19
GPMC_BEOn_CLE \ 7
F19
GPMC_BE1n \ /
F6 F8 F8
F20 Fo
GPMC_ADVn_ALE M\ / \
F10 F11
GPMC_OEn_REn \ I
F13
_—
GPMC_AD[15:0] D) C g >——
GPMC_WAIT[x]

GPMC_01

A. In GPMC_CSn[x], xis equal to 0, 1, 2 or 3.
B. In GPMC_WAIT[x], x is equal to O or 1.

5-42. GPMC and NOR Flash—Synchronous Single Read—(GpmcFCLKDivider = 0)

172 Specifications Copyright © 2017-2019, Texas Instruments Incorporated
Submit Documentation Feedback
Product Folder Links: AM6548 AM6528 AM6546 AM6526 AM6527


http://www.tij.co.jp/product/jp/am6548?qgpn=am6548
http://www.tij.co.jp/product/jp/am6528?qgpn=am6528
http://www.tij.co.jp/product/jp/am6546?qgpn=am6546
http://www.tij.co.jp/product/jp/am6526?qgpn=am6526
http://www.tij.co.jp/product/jp/am6527?qgpn=am6527
http://www.tij.co.jp
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=JAJSGC3H&partnum=AM6548
http://www.tij.co.jp/product/am6548?qgpn=am6548
http://www.tij.co.jp/product/am6528?qgpn=am6528
http://www.tij.co.jp/product/am6546?qgpn=am6546
http://www.tij.co.jp/product/am6526?qgpn=am6526
http://www.tij.co.jp/product/am6527?qgpn=am6527

13 TEXAS
INSTRUMENTS

www.tij.co.jp

AMG6548, AM6528, AM6546

AM6526, AM6527
JAJSGC3H —NOVEMBER 2017-REVISED JUNE 2019

F1
—FO T’j

GPMC_CSn[x]
F4

ﬂFz
\

—F3 |

:

GPMCAMSB:1] [

Valid Address

™ F6
GPMC_BEOn_CLE \

—F7 ]

]

GPMC_BE1n \

—F7 ﬁ

]

- F6

GPMC ADVn ALE — /[ \__|

ﬁFs

ﬂFS

—F9 ﬁ

GPMC_OEn_REn

GPMC_AD[15:0] D

ﬁFm
\

[

—F11 ﬂ
—

oa

F13
F12

F13
|>>F12

le

GPMC_WAIT[x]

\

F21

{ D0 X D1 X D2 X D3 )—ro

»-—| F22
/

A. In GPMC_CSn[x], x is equal to 0, 1, 2 or 3.

B. In GPMC_WAIT[x], x is equal to O or 1.

GPMC_02

5-43. GPMC and NOR Flash—Synchronous Burst Read—4x16-bit (GpmcFCLKDivider = 0)
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F1
e

GPMC_CLK
LF2 —F3—]
GPMC_CSn[x] \ /
F F4>
GPMC_A[MSB:1] X Valid Address

- Fox %{H A{Fw

j F1
GPMC_BEOn_CLE \ X X X
F1
4
X

—ﬂFT ﬂFw
X

GPMC_BE1n \ X
" Fer —{F8—{Fs ——F9—]
GPMC_ADVn_ ALE ___ [ \ / \
——{F14 —=F14
GPMC_WEn \ /
—>{F15.>{F15+F15
GPMC_AD[15:0] X DO X D1 X D2 D3
GPMC_WAIT[x] \ /

GPMC_03

A. In GPMC_CSn[x], x is equal to 0, 1, 2 or 3.
B. In GPMC_WAIT[x], x is equal to O or 1.

K 5-44. GPMC and NOR Flash—Synchronous Burst Write—(GpmcFCLKDivider > 0)
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i
— FO~}-~{F1

GPMC_CLK
HFz —F3 ]
GPMC_CSnix] \ [
—~{F6 —F7 ﬁ
GMPC_BEOn_CLE \ Valid /
—~|F6 —F7 ﬁ
GPMC_BE1n \ Valid Ji
— F4
GPMC_A27:17) X Address (MSB)
F12
—>{F4 ﬁFS ’«»|F13 |<-<F12
GPMC_AD[15:0] [ Address (LSB) D0 X D1 X D2 X D3
—~|F8 —~{F8 ——F9 |
GPMC_ADVn ALE [ ___ / U
ﬂF1O L F11 ﬂ
GPMC_OEn_REn \ [

GPMC_WAIT[x]

GPMC_04

A. In GPMC_CSn[x], xis equal to 0, 1, 2 or 3.
B. In GPMC_WAIT[x], x is equal to O or 1.

K] 5-45. GPMC and Multiplexed NOR Flash—Synchronous Burst Read
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F1
F’ﬂ —F0
GPMC_CLK
ﬁFz - F3 ﬂ
‘ F18 -
GPMC_CSn[x] \ /[
- {F4
GPMC_A[27:17] X Address (MSB)
F17
—~|F6 —ﬂFﬂﬂ ﬂ F17
GPMC_BE1n \ X X X /
F17
—~F6 A{ij —={F17
BPMC_BEOn_CLE \ X X X
F8 F8
ﬁj F20 —F9
GPMC_ADVn_ALE / |/ |
——~{F14 —~{F14
GPMC_WEn \ /
ﬁms a{m ﬁms
GPMC_AD[15:0] X Address (LSB) X DO X D1 X D2 X D3
— |-— F22 |-—— F21
GPMC_WAIT[x] \ /

GPMC_05
A. In GPMC_CSn[x], xisequalto 0, 1, 2 or 3.
B. In GPMC_WAIT[x], x is equal to O or 1.

K& 5-46. GPMC and Multiplexed NOR Flash—Synchronous Burst Write

5.9.5.10.2 GPMC and NOR Flash—Asynchronous Mode

# 5-50 and % 5-51 assume testing over the recommended operating conditions and electrical
characteristic conditions below (see Rl 5-47 through Kl 5-52).

#k 5-50. GPMC and NOR Flash Timing Requirements—Asynchronous Mode

NO. | PARAMETER DESCRIPTION MODE MIN MAX | UNIT

FA59 | tace(d) Data access time div_by 1 mode; H®| ns
GPMC_FCLK_MUX_133;
TIMEPARAGRANULARITY_X1

FA20@ | tacc1-pgmode(d) Page mode successive data access time div_by 1 mode; P®| ns
GPMC_FCLK_MUX_133;
TIMEPARAGRANULARITY_X1

FA21% | tacco-pgmode(d) Page mode first data access time div_by 1 mode; H®| ns
GPMC_FCLK_MUX_133;
TIMEPARAGRANULARITY_X1

(1) The FAS5 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. FA5 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.

(3) The 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 is internally sampled by
active functional clock edge. FA21 value must be stored inside the AccessTime register bit field.

(4) P = PageBurstAccessTime x (TimeParaGranularity + 1) x GPMC_FCLK®
(5) H = AccessTime x (TimeParaGranularity + 1) x GPMC_FCLK®)
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(6) GPMC_FCLK is general-purpose memory controller internal functional clock period in ns.
(7) Fordiv_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)

%k 5-51. GPMC and NOR Flash Switching Characteristics—Asynchronous Mode

NO. | PARAMETER DESCRIPTION MODE® MIN MAX | UNIT
tr(d) 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
FAO | tweepnv) Pulse duration, output lower-byte enable and Read N @ | ns
command latch enable GPMC_BEOn_CLE, output Write N @
upper-byte enable GPMC_BE1n valid time
FAL | twecsnv) Pulse duration,( %Jtpm chip select Read A®| ns
GPMC_Csn[x]'*** low Write A®
FA3 | tgesnv-advniv) | Delay time, output chip select GPMC_CSn[x]*® Read 2+B® 2+B@| ns
valid to output address valid and address latch . _ @ @
enable GPMC_ADVn_ALE invalid Write 2+B 2+B
FA4 | tagesnv-oentv) Delay time, output chip select GPMC_CSn[x]® 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 | tyav-csnv) Delay time, output address GPMC_A[27:1] valid to div_by 1 mode; 2+J © 2+J@| ns
output chip select GPMC_CSn[x](B) valid GPMC_FCLK_MUX_133;
TIMEPARAGRANULARITY_X1
FA10 | typepqnv-csnv) Delay time, output lower-byte enable and div_by 1 mode; 2+J © 2+J®@| 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]™*? valid
FA12 | ty(csnv-advnv) Delay time, output chip select GPMC_CSn[x]*? div_by_1_mode; 24K @ 24K @ | pg
valid to output address valid and address latch GPMC_FCLK_MUX_133;
enable GPMC_ADVn_ALE valid TIMEPARAGRANULARITY_X1
FA13 | tg(csnv-oenv) Delay time, output chip select GPMC_CSn[x]*? div_by_1_mode; 2+4L @  2+4L@v| ps
valid to output enable GPMC_OEn_REn valid GPMC_FCLK_MUX_133;
TIMEPARAGRANULARITY_X1
FA16 |tyav) Pulse duration output address GPMC_A[26:1] div_by 1 mode; 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]*? div_by_1_mode; 2+l®  2+41®| ns
valid to output enable GPMC_OEn_REn invalid GPMC_FCLK_MUX_133;
(Burst read) TIMEPARAGRANULARITY_X1
FA20 | tyav) Pulse duration, output address GPMC_A[27:1] div_by 1 mode; D® ns
valid - 2nd, 3rd, and 4th accesses GPMC_FCLK_MUX_133;
TIMEPARAGRANULARITY_X1
FA25 | ty(csnv-wenv) Delay time, output chip select GPMC_CSn[x]*? div_by_1_mode; 2+E®  2+E®| ns
valid to output write enable GPMC_WEn valid GPMC_FCLK_MUX_133;
TIMEPARAGRANULARITY_X1
FA27 | ty(csnv-weniv) Delay time, output chip select GPMC_CSn[x]*? div_by_1_mode; 2+4F®  2+4F®| ns
valid to output write enable GPMC_WEn invalid GPMC_FCLK_MUX_133;
TIMEPARAGRANULARITY_X1
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#k 5-51. GPMC and NOR Flash Switching Characteristics—Asynchronous Mode (continued)

to output address GPMC_AD[15:0] phase end

GPMC_FCLK_MUX_133;
TIMEPARAGRANULARITY_X1

NO. | PARAMETER DESCRIPTION MODE® MIN MAX | UNIT
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 | tyav-csnv) Delay time, output data GPMC_ADElS:O] valid to div_by 1 mode; -2+J © 2+J®@| ns
output chip select GPMC_CSn[x]*®) valid GPMC_FCLK_MUX_133;
TIMEPARAGRANULARITY_X1
FA37 | tyenv-aiv) Delay time, output enable GPMC_OEn_REn valid div_by 1 mode; 28| ns

(1) For single read: A = (CSRAOffTime - CSOnTime) x (TimeParaGranularity + 1) x GPMC_FCLK®4
For single write: A = (CSWrOffTime - CSOnTime) x (TimeParaGranularity + 1) x GPMC_FCLK(4
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_FCLK4
with n being the page burst access number

(2) For reading: B = ((ADVRdOffTime - CSOnTime) x (TimeParaGranularity + 1) + 0.5 x (ADVExtraDelay - CSExtraDelay)) x
GPMC_FCLK(4
For writing: B = ((ADVWTrOffTime - CSOnTime) x (TimeParaGranularity + 1) + 0.5 x (ADVExtraDelay - CSExtraDelay)) x
GPMC_FCLK(4)

(3) C = ((OEOffTime - CSOnTime) x (TimeParaGranularity + 1) + 0.5 x (OEExtraDelay - CSExtraDelay)) x GPMC_FCLK®4
(4) D = PageBurstAccessTime x (TimeParaGranularity + 1) x GPMC_FCLK®4)
(5) E = (WEONTime - CSONnTime) x (TimeParaGranularity + 1) + 0.5 x (WEExtraDelay - CSExtraDelay)) x GPMC_FCLK(4)
(6) F = ((WEOffTime - CSOnTime) x (TimeParaGranularity + 1) + 0.5 x (WEExtraDelay - CSExtraDelay)) x GPMC_FCLK®%
(7) G = Cycle2CycleDelay x GPMC_FCLK®*

(8) 1= ((OEOffTime + (n - 1) x PageBurstAccessTime - CSOnTime) x (TimeParaGranularity + 1) + 0.5 x (OEExtraDelay - CSExtraDelay)) x
GPMC_FCLK(4

(9) J = (CSONTime x (TimeParaGranularity + 1) + 0.5 x CSExtraDelay) x GPMC_FCLK(4)
(10) K = ((ADVONTime - CSOnTime) x (TimeParaGranularity + 1) + 0.5 x (ADVExtraDelay - CSExtraDelay)) x GPMC_FCLK®4
(11) L = ((OEONTime - CSONTime) x (TimeParaGranularity + 1) + 0.5 x (OEExtraDelay - CSExtraDelay)) x GPMC_FCLK(4

(12) For single read: N = RdCycleTime x (TimeParaGranularity + 1) x GPMC_FCLK®*
For single write: N = WrCycleTime x (TimeParaGranularity + 1) x GPMC_FCLK4
For burst read: N = (RdCycleTime + (n - 1) x PageBurstAccessTime) x (TimeParaGranularity + 1) x GPMC_FCLK®%
For burst write: N = (WrCycleTime + (n - 1) x PageBurstAccessTime) x (TimeParaGranularity + 1) x GPMC_FCLK®4)

(13) In GPMC_CSn[x], x is equal to 0, 1, 2 or 3.
(14) GPMC_FCLK is general-purpose memory controller internal functional clock period in ns.

(15) Fordiv_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 = 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_CLK
FA5 N
| FA1 ~
GPMC CSnixl  \ /s
I FA9
GPMC_AMSB:1] X Valid Address
FAO >
> FA10
GPMC_BEOn_CLE \ Valid /
| FAO ,}
GPMC_BE1n \ Valid 7
L—{Fat0 - J
—ﬁsz
GPMC_ADVn ALE [ [\ / \
FA4 >
FA13 —}
GPMC_OEn_REn \ /
GPMC_AD[15:0] L) DataIN 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 O or 1.

B. FAS5 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.
5-47. GPMC and NOR Flash—Asynchronous Read—Single Word
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GPMC_FCLK
GPMC_CLK
FA5 FA5
I FA1 o I FA1 i
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\ Valid 7
| FAO | FAO }
GPMC_BE1n \ Valid / \ Valid /
L~Fa10 L{FA10
FA3 FA3
—={FA12 4.‘ —>{FA12 4.‘
GPMC_ADCn ALE __/~ | \ / \_/ \ / \
FA4 ' FA4 |
FA13 | ‘ FA13 |
GPMC_OEn_REn \ / \ /S
GPMC_AD[15:0] IO\ yaED'N Aoata Uopey—__
GPMC_WAIT[x]
GPMC_07
A. In GPMC_CSn[x], x is equal to 0, 1, 2 or 3. In GPMC_WAIT[x], x is equal to O or 1.
B. FAS5 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.
5-48. GPMC and NOR Flash—Asynchronous Read—32-Bit
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GPMC_CLK
FA21 > FA20 =~ FA20 -} FA20
| FA1 ,I
GPMC CSnix]  \
—>| FA9
GPMC_A[MSB:1] X Add0 Add1_Y_Addz_Y_Add3 Add4
FAO >
> FA10
GPMC_BEOn CLE — \ /—
FAO >
> FA10
GPMC_BE1n ~ \ /
——| FA12
GPMC_ADVn_ALE [T\
FA18 ]
FA13 ~i ‘
GPMC_OEn_REn \ /

(D0 <D <02 » <03 )————XD3.

GPMC_AD[15:0]

ePMcwATy 00—

GPMC_08

A. In GPMC_CSn[x], x is equal to 0, 1, 2 or 3. In GPMC_WAIT[x], x is equal to O 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.
5-49. GPMC and NOR Flash—Asynchronous Read—Page Mode 4x16-Bit
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GPMC_FCLK
GPMC_CLK
| FA1 i
GPMC CSnix] —\ /[
|—> FA9
GPMC_A[MSB:1] X Valid Address
FAO
> FA10
GPMC_BEONn_CLE \ /
FAO
FA10
GPMC_BE1n \ /
FA3 |
——|FA12
GPMC_ADVn_ALE /| \ / |
FA27 -
FA25 ~}
GPMC_WEn \ /M
I—D- FA29
GPMC_AD[15:0] X Data OUT
GPMC_WAIT[x]

GPMC_09

A. In GPMC_CSn[x], x is equal to 0, 1, 2 or 3. In GPMC_WAIT[x], x is equal to O or 1.
K& 5-50. GPMC and NOR Flash—Asynchronous Write—Single Word
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GPMC_FCLK

GPMC_CLK

GPMC_CSn[x]

GPMC_A[27:17]

GPMC_BEOn_CLE

GPMC_BE1n

GPMC_ADVn_ALE

GPMC_OEn_REn

GPMC_AD[15:0]

GPMC_WAIT[x]

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.

AYAVAVAWAWAVAVAWAWAWAWAWAWVAWAWAWAWAWAWAWAW,

FA1 »|
FAS5
— —
FA9
Address (MSB)
FAO >
FA10
Valid /
FAO >
FA10
Valid /
FA3 »|
——| FA12 ‘
T\ / .
FA4 »!
FA13 i
\ /
FA29 L| FA37
Address (LSB) > <Data IN) (Data IN

GPMC_10

B. FAS5 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.

¥ 5-51. GPMC and Multiplexed NOR Flash—Asynchronous Read—Single Word
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GPMC_FCLK
GPMC_CLK
| FA1 |
GPMC_CSn[x] —  \ /
FA9
GPMC_A[27:17] X Address (MSB)
FAO
> FA10
GPMC_BEONn_CLE \ /
FAO >
FA10
GPMC_BE1n \ 7
FA3 |
—.| FA12 ‘
GPMC_ADVn ALE [ |\ / .
FA27 |
FA25 }
GPMC_WEn \ /
FA29 Lo{Fa28
GPMC_AD[15:0] X Valid Address (LSB) X Data OUT
GPMC_WAIT[x]

GPMC_11

A. In GPMC_CSn[x], x is equal to 0, 1, 2 or 3. In GPMC_WAIT[x], x is equal to O or 1.
[ 5-52. GPMC and Multiplexed NOR Flash—Asynchronous Write—Single Word
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5.9.5.10.3 GPMC and NAND Flash—Asynchronous Mode

# 5-52 and i 5-53 assume testing over the recommended operating conditions and electrical
characteristic conditions below (see Kl 5-53 through K 5-56).

#k 5-52. GPMC and NAND Flash Timing Requirements—Asynchronous Mode

NO.

PARAMETER

DESCRIPTION

MODE®

MIN

MAX

UNIT

GNF129 | taec(q)

Access time, input data GPMC_ADJ[15:0] ®

div_by 1 mode;
GPMC_FCLK_MUX_133;
TIMEPARAGRANULARITY_X1

Jo

ns

(1) 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) J = AccessTime x (TimeParaGranularity + 1) x GPMC_FCLK®
(3) GPMC_FCLK is general-purpose memory controller internal functional clock period in ns.

(4) 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 = 0h = x1 latencies (affecting RD/WRCYCLETIME,
RD/WRACCESSTIME, PAGEBURSTACCESSTIME, CSONTIME, CSRD/WROFFTIME, ADVONTIME, ADVRD/WROFFTIME,
OEONTIME, OEOFFTIME, WEONTIME, WEOFFTIME, CYCLE2CYCLEDELAY, BUSTURNAROUND, TIMEOUTSTARTVALUE,
WRDATAONADMUXBUS)

Fk 5-53. GPMC and NAND Flash Switching Characteristics—Asynchronous Mode

NO. PARAMETER MODE®® MIN MAX | UNIT
tr() Rise time, output data GPMC_ADJ[15:0] div_by 1 mode; 2 ns
GPMC_FCLK_MUX_133;
TIMEPARAGRANULARITY_X1
tr(a) Fall time, output data GPMC_AD[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; A® ns
valid GPMC_FCLK_MUX_133;
TIMEPARAGRANULARITY_X1
GNF1 | tg(csnv-wenv) Delay time, output chip select GPMC_CSn[x]*® 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; 24C® 2+C®| ns
command latch enable GPMC_BEOn_CLE high to GPMC_FCLK_MUX_133;
output write enable GPMC_WEn valid TIMEPARAGRANULARITY_X1
GNF3 | twwenv-dv) Delay time, output data GPMC_AD[15:0] valid to div_by 1 mode; -2+tD @ 2.8+D @ ns
output write enable GPMC_WEn valid GPMC_FCLK_MUX_133;
TIMEPARAGRANULARITY_X1
GNF4 | tyweniv-div) Delay time, output write enable GPMC_WEn div_by 1 mode; 2+E® 2.8+E®| ns
invalid to output data GPMC_AD[15:0] invalid GPMC_FCLK_MUX_133;
TIMEPARAGRANULARITY_X1
GNFS5 | twweniv-clelv) Delay time, output write enable GPMC_WEn div_by 1 mode; -2+F © 24F©®| ns
invalid to output lower-byte enable and command GPMC_FCLK_MUX_133;
latch enable GPMC_BEOn_CLE invalid TIMEPARAGRANULARITY_X1
GNF6 | twweniv-csniv) Delay time, output write enable GPMC_WEn div_by 1 mode; 24G 024G ™ ns
invalid to output chip select GPMC_CSn[x]®® GPMC_FCLK_MUX_133;
invalid TIMEPARAGRANULARITY_X1
GNF7 | ty(aleH-wenv) Delay time, output address valid and address latch div_by 1 mode; -2+C®  2+C®| ns
enable GPMC_ADVn_ALE high to output write GPMC_FCLK_MUX_133;
enable GPMC_WEn valid TIMEPARAGRANULARITY_X1
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£k 5-53. GPMC and NAND Flash Switching Characteristics—Asynchronous Mode (continued)

NO. PARAMETER MODE® MIN MAX | UNIT
GNF8 | twweniv-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 | tewen) Cycle time, write div_by 1 mode; H®| ns
GPMC_FCLK_MUX_133;
TIMEPARAGRANULARITY_X1
GNFL1 | ty(csnv-oenv) Delay time, output chip select GPMC_CSn[x](*® div_by 1_mode; 2+41®  2+1©| ns
0 valid to output enable GPMC_OEn_REn valid GPMC_FCLK_MUX_133;
TIMEPARAGRANULARITY_X1
GNF1 | tw(oenv) Pulse duration, output enable GPMC_OEn_REn div_by 1 mode; K@ | ns
3 valid GPMC_FCLK_MUX_133;
TIMEPARAGRANULARITY_X1
GNF1 | teoen) Cycle time, read div_by 1 mode; L ay ns
4 GPMC_FCLK_MUX_133;
TIMEPARAGRANULARITY_X1
GNF1 | tw(oeniv-csniv) Delay time, output enable GPMC_OEn_REn div_by 1 mode; 2+M @ 2+M 2| ns
5 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®4
(2) B = ((WEONTime - CSONnTime) x (TimeParaGranularity + 1) + 0.5 x (WEExtraDelay - CSExtraDelay)) x GPMC_FCLK(4)
(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 WEEXxtraDelay) x GPMC_FCLK®#4
(6) F = ((ADVWrOffTime - WEOffTime) x (TimeParaGranularity + 1) + 0.5 x (ADVExtraDelay - WEExtraDelay)) x GPMC_FCLK(®*
(7) G = ((CSWrOffTime - WEOffTime) x (TimeParaGranularity + 1) + 0.5 x (CSExtraDelay - WEExtraDelay)) x GPMC_FCLK®*
(8) H = WrCycleTime x (1 + TimeParaGranularity) x GPMC_FCLK(4)
(9) | = ((OEONTime - CSONTime) x (TimeParaGranularity + 1) + 0.5 x (OEExtraDelay - CSExtraDelay)) x GPMC_FCLK(4)
(10) K = (OEOffTime - OEOnTime) x (1 + TimeParaGranularity) x GPMC_FCLK®4
(11) L = RdCycleTime x (1 + TimeParaGranularity) x GPMC_FCLK(4
(12) M = ((CSRdOffTime - OEOffTime) x (TimeParaGranularity + 1) + 0.5 x (CSExtraDelay - OEExtraDelay)) x GPMC_FCLK®4
(13) In GPMC_CSnI[x], x is equal to 0, 1, 2 or 3.
(14) GPMC_FCLK is general-purpose memory controller internal functional clock period in ns.
(15) 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 = 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 — \ [\ [\ [\ [
> GNF1 GNF6 ——|
ePvc_csnx] T /
| GNF2 GNF5 ——>|

ePmc_BeEon cle Iy | ——
GPMC_ADCn_ALE
GPMC_OEn_REn
GNFO——»
cpvc_wen I / |
| GNF3 L ONF4
GPMC_AD[15:0] T Command

GPMC_12

(1) In GPMC_CSn[x], x is equal to 0, 1, 2 or 3.
5-53. GPMC and NAND Flash—Command Latch Cycle

GPMcFelk  \ / J/ W/ W J U S S S g
> GNF —— GNF6 —ﬂ
GPMC_Conx) T | ——
GPMC_BEOn_CLE
> GNF7 GNP
GPMc_ADvn Ale Y | —
GPMC_OEn_REn
GNF9 >
GNFO
ePvc_wen T / |
H GNF3 | GNF4 .
LI — A  —
(1) In GPMC_CSn[x], x is equal to 0, 1, 2 or 3.
5-54. GPMC and NAND Flash—Address Latch Cycle
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GPMC_FCLK
GNF12
GNF10 GNF15
GPMC CSnix] T\ /

GPMC_BEOn_CLE

GPMC_ADVn_ALE

GNF14

GPMC_OEn_REn GNF13

GPMC_AD[15:0] X DAIA X

GPMC_WAITp] =————f

GPMC_14

(1) 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.

(2) GPMC_FCLK is an internal clock (GPMC functional clock) not provided externally.
(3) In GPMC_CSn[x], x is equal to 0, 1, 2 or 3. In GPMC_WAIT[x], x is equal to O or 1.

5-55. GPMC and NAND Flash—Data Read Cycle

ePmMc_Fclk — ./ W/ W /WYY ww /M wyy

GNF1 GNF6
GPMC_CSn[x] \ L
GPMC_BEOn_CLE
GPMC_ADVn_ALE
GPMC_OEn_REn
GNF9
GNFO
GPMC_WEn A / \
GNF3 GNF4
GPMC_AD[15:0] X DATA X

GPMC_15

(1) In GPMC_CsSn[x], x is equal to 0, 1, 2 or 3.
Kl 5-56. GPMC and NAND Flash—Data Write Cycle

For more information, see section General-Purpose Memory Controller (GPMC) in the device TRM.

5.9.5.11 HYPERBUS
For more details about features and additional description information on the device Hyperbus, see the
corresponding sections within 4.3, Signal Descriptions and 6, Detailed Description.

ik 5-54, & 5-55, and & 5-56 assume testing over the recommended operating conditions and electrical
characteristic conditions (see B 5-57, & 5-58, and K 5-59).
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#z 5-54. Timing Requirements for HyperBus Initialization

NO. PARAMETER DESCRIPTION MIN MAX | UNIT
D1 tw(RESETN) RESETn Pulse Width 200 ns
D2 tuesL) Chip Select Pulse Width 1000 ns
D3 td(RESETNH-csL) Delay time, RESETn inactive to CSn active 200.34 ns
D4 td(csL-RWDSL) Delay time, CSn active to RWDS falling 115 ns
# 5-55. HyperBus 166 MHz Switching Characteristics
NO. PARAMETER DESCRIPTION MIN MAX| UNIT
D5 tskn(rwdsX-dv) Input skew, RWDS transitioning to DO:D7 valid -0.46 0.46 ns
D6 te(cikiclkn) CLK period, CLK/CLKn 6 ns
D7 tw(clk/clkn) Pulse width, CLK/CLKn 2.7 ns
D8 tw(csiv) Pulse width, CSO0 invalid between operations 6 ns
D9 ta(clkH-csL) Delay time, CSO active to CLK rising/ CLKn falling -3.41 ns
D10 ta(cIkLILE]-csH) Delay time, last falling CLK/ rising CLKn edge to CSO0 inactive 0.66 ns
D11 ta(clkX-rwdsv) Delay time, CLK transition to RWDS valid 1.01 2.02 ns
D12 ta(cikx-d[0:7]v) Delay time, CLK transitioning to DO:7 valid 0.84 2.2 ns
#k 5-56. HyperBus 100 MHz Switching Characteristics
NO. PARAMETER DESCRIPTION MIN MAX | UNIT
LFD5 | tskn(rwdsx-dv) Input skew, RWDS transitioning to DO:D7 valid -0.81 0.81 ns
LFD6 | te(cik) CLK period, CLK 10 ns
LFD7 |ty Pulse width, CLK 4.5 ns
LFD8 | twesiv) Pulse width, CSO0 invalid between operations 10 ns
LFD9 | ty(cikH-csL) Delay time, CSO active to CLK rising -3.76 ns
LFD10 | ty(clkL[LE]-csH) Delay time, last falling CLK edge to CSO inactive 1.77 ns
LFD11 | ty(clkx-rwdsv) Delay time, CLK transition to RWDS valid 2.05 3.24 ns
LFD12 | tycikx-d[o:7]v) Delay time, CLK transitioning to DO:7 valid 1.87 3.41 ns
’4— D8/LFD8 :i: D2 >
cs# —I \ /

D10/|_FD10->| I¢

DQ[7:0]

/ \

D11/LFD11

|<,

e

47:40 X 39:32 X 31:24 X 23:16 X 15:8

7:0

|<— D12/LFD12

CK and Data are center aligned

L— Command-Address

Host drives DQ[7:0] and Memory drives RWDS

Host drives DQ[7:0] and RWDS

5-57. HyperBus Timing Diagrams - Transmitter Mode

Dn X Dn X Dn+1XDn+1

HYPERBUS_TIMING_01
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»

’4—D8/LFD8 ;i# D2

cs# — \

—

— DQ/LFDQ—b‘

D10/LFD10->| L’

-

[—;

/_\_/_\_/_

DQ[7:0]
CK and Data are center aligned
Command-Address Host

Host drives DQ[7:0] and Memory drives RWDS

¥ 5-58. HyperBus Timing Diagrams - Receiver Mode

RESET# ———\ /
L_Da_.l

Ccs#

|

HYPERBUS_TIMING_03

K] 5-59. HyperBus Timing Diagrams - Reset
For more information, see section HyperBus Interface in the device TRM.

5.9.5.12 I2C

For more details about features and additional description information on the

D12/LFD12 DS/LFDS
D5/LFD5
n

Di Dn YDn+1XDn+1

drives DQ[7:0] and RWDS

HYPERBUS_TIMING_02

device Inter-Integrated

Circuit, see the corresponding sections within 4.3, Signal Descriptions and 6, Detailed Description.

¥ 5-57, and K 5-60 assume testing over the recommended operating conditions and electrical

characteristic conditions.

& 5-57. Timing Requirements for 12C Input Timings®®)

NO. |PARAMETER DESCRIPTION MODE MIN MAX | UNIT

11 te(scy) Cycle time, SCL Standard 10000 ns
Fast 2500 ns

12 tsu(SCLH-SDAL) Setup time, SCL high before SDA low (for a repeated Standard 4700 ns
START condition) Fast 600 ns

13 th(sDAL-SCLL) Hold time, SCL low after SDA low (for a START and a Standard 4000 ns
repeated START condition) Fast 900 ns

14 tw(scLy Pulse duration, SCL low Standard 4700 ns
Fast 1300 ns

15 tw(scLH) Pulse duration, SCL high Standard 4000 ns
Fast 600 ns

16 tsu(SDAV-SCLH) Setup time, SDA valid before SCL high Standard 250 ns
Fast 100 ns

17 | thscLL-spav) Hold time, SDA valid after SCL low Standard 0®  3450%| ns
Fast 0®  900®| ns

18 tw(spAH) Pulse duration, SDA high between STOP and START Standard 4700 ns
conditions Fast 1300 ns
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£ 5-57. Timing Requirements for 12C Input Timings®® (continued)

NO. |PARAMETER DESCRIPTION MODE MIN MAX| UNIT

19 tr(spa) Rise time, SDA Standard 1000 ns
Fast 20+.1Cb®  300®) | ns

@) ™
110 ty(scL) Rise time, SCL Standard 1000 ns
Fast 20+.1Cb®  300®) | ns

@ ©]
111 tispa) Fall time, SDA Standard 300 ns
Fast 20+1Cb®  300®) | ns

@) ™
112 tiscu) Fall time, SCL Standard 300 ns
Fast 20+.1Cb 300 ns
113 tsu(SCLH-SDAH) Setup time, SCL high before SDA high (for STOP condition) Standard 4000 ns
Fast 600 ns
114 tw(sp) Pulse duration, spike (must be supressed) Standard ns
Fast 0 50 ns
115 tskew Skew Standard 1 ns
Fast 1 ns
116 Cb Capacitive load for each bus line Standard 400 pF
Fast 400 pF

(1) The I12C pins SDA and SCL do not feature fail-safe 1/0 buffers. These pins could potentially draw current when the devive is powered
down.

(2) A Fast-mode 12C-bus™ device can be used in a Standard-mode 12C-bus system, but the requirement tsyspa-scLH)= 250 ns must then
be met. This will automatically be the case if the device does not stretch the LOW period of the SCL signal. If such a device does stretch
the LOW period of the SCL signal, it must output the next data bit to the SDA line t; max + tsyspa-scLH)= 1000 + 250 = 1250 ns
(according to the Standard-mode 12C-Bus Specification) before the SCL line is released.

(3) A device must internally provide a hold time of at least 300 ns for the SDA signal (referred to the V,ymin Of the SCL signal) to bridge the
undefined region of the falling edge of SCL.

(4) The maximum t,spa.scLe) has only to be met if the device does not stretch the low period [tysciy)] of the SCL signal.

) C

b = total capacitance of one bus line in pF. If mixed with HS-mode devices, faster fall-times are allowed

(6) Software must properly configure the I12C module registers to achieve the timings shown in this table. See the device TRM for details.

(7) These timings apply only to MCU_12C0 and WKUP_I2C0. MAIN_I2CJ[0:3] use standard LVCMOS buffers to emulate open-drain buffers
and their rise/fall times should be referenced in the device IBIS model.

12Cx_SDA ﬂ / X
|

I<———>|—|8

12Cx_

»l :«m

—» |16

>4 |
»|||«|1o| > 5

19— |l

I
> 114
Ll 13

X7 X A f

I
l—

Stop

I1—>| >l 112 Lo
> 7 | 7% 13
|<—>H3 — 2
Start Repeated
Start

5-60. 12C Receive Timing®

(1) xinI2Cx_SDA and 12Cx_SCL is 0, 1 or 2.

Stop

#* 558 and [ 5-61 assume testing over the recommended operating conditions and electrical
characteristic conditions.
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Fz 5-58. Switching Characteristics Over Recommended Operating Conditions for 12C Output Timings

NO. PARAMETER DESCRIPTION MODE MIN MAX UNIT

116 te(scu) Cycle time, SCL Standard | 10000 ns
Fast 2500 ns
117 tsu(scLH-SDAL) Setup time, SCL high before SDA low (for a repeated START | Standard | 4700 ns
condition) Fast 600 ns
118 th(SDAL-SCLL) Hold time, SCL low after SDA low (for a START and a Standard 4000 ns
repeated START condition) Fast 900 ns
119 tw(scLL) Pulse duration, SCL low Standard 4700 ns
Fast 1300 ns
120 tw(scLH) Pulse duration, SCL high Standard | 4000 ns
Fast 600 ns
121 tsu(SDAV-SCLH) Setup time, SDA valid before SCL high Standard 250 ns
Fast 100 @ ns
122 | thscLL-spav) Hold time, SDA valid after SCL low Standard| 0©® 3450 ¥ ns
Fast 0® 900 ¥ ns
123 tw(SDAH) Pulse duration, SDA high between STOP and START Standard 4700 ns
conditions Fast 1300 ns
124 tr(spa) Rise time, SDA Standard 1000 ns
Fast | 20+.1Cb | 300 ® (" ns

(5) ()
125 ti(scy) Rise time, SCL Standard 1000 ns
Fast | 20+.1Cb | 300 ® () ns

5) (@
126 tt(spa) Fall time, SDA Standard 300 ns
Fast | 20+.1Cb | 300 ® (" ns

(5) ()
127 tiscL) Fall time, SCL Standard 300 ns
Fast | 20+.1Cb | 300 ® () ns

5) (@
128 tsu(SCLH-SDAH) Setup time, SCL high before SDA high (for STOP condition) Standard | 4000 ns
Fast 600 ns
129 tskew Skew Standard 3 ns
Fast 20 ns
130 Cp Capacitive load for each bus line Standard 400 pF
Fast 400 pF
(1) The I12C pins SDA and SCL do not feature fail-safe I/O buffers. These pins could potentially draw current when the devive is powered

down.

(2) A Fast-mode 12C-bus™ device can be used in a Standard-mode 12C-bus system, but the requirement tsu(SDA-SCLH)= 250 ns must
then be met. This will automatically be the case if the device does not stretch the LOW period of the SCL signal. If such a device does
stretch the LOW period of the SCL signal, it must output the next data bit to the SDA line t; max + tsyspa-scLH) = 1000 + 250 = 1250 ns
(according to the Standard-mode 12C-Bus Specification) before the SCL line is released.

(3) A device must internally provide a hold time of at least 300 ns for the SDA signal (referred to the Vymin Of the SCL signal) to bridge the
undefined region of the falling edge of SCL.

(4) The maximum tyspa.scL) has only to be met if the device does not stretch the low period [ty(scL)] of the SCL signal.
(5) Cb = total capacitance of one bus line in pF. If mixed with HS-mode devices, faster fall-times are allowed.
(6) Software must properly configure the 12C module registers to achieve the timings shown in this table. See the device TRM for details.

(7) These timings apply only to MCU_I12C0 and WKUP_I2C0. MAIN_I2C[0:3] use standard LVCMOS buffers to emulate open-drain buffers
and their rise/fall times should be referenced in the device IBIS model.
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Pz
12C emulation is achieved by configuring the LVCMOS buffers to output HiZ instead of
driving high when transmitting logic-1.

—>{ :<—I26 |24—>= :4—
12C[x]_SDA ﬂ / X ){_ _/ \]\ / : >< \ }{
I<—>I—| 123 I > 121 I I
f—>119 |
L Hfeizs I > 20 | 28 N
i = A
T [ - -
| le—16—> | o 127 Loy
L > 122 | =% le-n8
le—pi-118 — 7
Stop Start Reé);ar:ed Stop

5-61. 12C Transmit Timing®
(1) xin 12Cx_SDA and 12Cx_SCL is 0, 1 or 2.

For more information, see section Inter-Integrated Circuit (12C) Interface in the device TRM.

5.9.5.13 MCAN

For more details about features and additional description information on the device Controller Area
Network Interface, see the corresponding sections within 4.3, Signal Descriptions and 6, Detailed
Description.

%z 5-59 presents timing parameters for MCANi Interface.

& 5-59. MCAN Register to Pin Timings

NO. PARAMETER DESCRIPTION MODE MIN MAX | UNIT
M1 to(MCANI_TX) Delay Time Max, Transmit Shift Register to MCANi_TX pin Normal 10 ns
M2 to(MCANI_RX) Delay Time Max, MCANi_RX pin to receive shift register Normal 10 ns

(1) iin MCANi_*=0 or 1.

For more information, see section Controller Area Network (MCAN) in the device TRM.

5.9.5.14 MCASP

For more details about features and additional description information on the device Multichannel Audio
Serial Port, see the corresponding sections within 4.3, Signal Descriptions and 6, Detailed Description.

%k 5-60, and X 5-62 present timing requirements for MCASPO to MCASP2.

£ 5-60. Timing Requirements for MCASP®

NO. |PARAMETER DESCRIPTION Mode MIN MAX | UNIT
ASP1 tC(AHCLKRX) Cycle time, AHCLKR/X 20 ns
ASP2 | ty(AHCLKRX) Pulse duration, AHCLKR/X high or low 0.5P - 2(.253 ns
ASP3 tC(ACLKRX) Cycle time, ACLKR/X 20 ns
ASP4 | ty(acLKRX) Pulse duration, ACLKR/X high or low 0.5R - 2(.35) ns
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% 5-60. Timing Requirements for MCASP® (continued)

NO. |PARAMETER |DESCRIPTION Mode MIN MAX | UNIT
ASPS5 | tsyaFsRx- Setup time, AFSR/X input valid before ACLKR/X ACLKR/X int 10.995 ns
ACLKRX) ACLKR/X ext infout 4
ASP6 | thacLkrx-AFsrx) | Hold time, AFSR/X input valid after ACLKR/X ACLKR/X int -1 ns
ACLKR/X ext in/out 1.6
ASP7 |tsyaxr-acLkrx) | Setup time, AXR input valid before ACLKR/X ACLKR/X int 10.995 ns
ACLKR/X ext infout 4
ASP8 | th(ACLKRX-AXR) Hold time, AXR input valid after ACLKR/X ACLKR/X int -1 ns
ACLKR/X ext in/out 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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|
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)
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MCASP[x]_AFSR/X (Slot Width, 1 Bit Delay) / v \ « / v
({4 ({4
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r
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ASP7—>|

MCASP{X]_AXRIx] (Data In/Receive) %5@@@@@@@@@@@@@_

A0 A1 A30 A31 BO B1 B30 B31 CO C1 C2 C3

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).

Kl 5-62. MCASP Input Timing
(1) xin MCASP[x]_*is 0,1 or 2
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# 5-61 and B 5-63 present switching characteristics over recommended operating conditions for
MCASPO to MCASP2.

% 5-61. Switching Characteristics Over Recommended Operating Conditions for MCASP®

NO. |PARAMETER |DESCRIPTION Mode MIN MAX | UNIT
ASP9 | te(AHCLKRX) Cycle time, AHCLKR/X 20 ns
ASP10 | twAHCLKRX) Pulse duration, AHCLKR/X high or low 0.5P - 2(.25) ns
ASP11 | teacLKRX) Cycle time, ACLKR/X 20 ns
ASP12 | tyacLkRrX) Pulse duration, ACLKR/X high or low 0.5R - 2(.3 ns
ASP13 | tyacLkrx-AFsrx) | Delay time, ACLKR/X transmit edge to AFSR/X ACLKR/X int 0 6.5 ns

output valid ACLKR/X ext infout 2 14
ASP14 | t4acLKX-AXR) Delay time, ACLKX transmit edge to AXR output ACLKR/X int 0 6.5 ns
valid ACLKR/X ext infout 2 14
ASP15 | tgis(ACLKX-AXR) Disable time, ACLKX transmit edge to AXR output | ACLKR/X int 0 6.5 ns
high impedance ACLKR/X ext infout 2 14

(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 = 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).

Kl 5-63. MCASP Output Timing
(1) xin MCASP[x]_*is 0,1 or 2

For more information, see section Controller Area Network (MCAN) in the device TRM.

5.9.5.15 MCSPI

For more details about features and additional description information on the device Serial Port Interface,
see the corresponding sections within 4.3, Signal Descriptions and 6, Detailed Description.

5.9.5.15.1 SPI—Master Mode
ik 5-62, [ 5-64 and K 5-65 present Timing Requirements for SPI - Master Mode.
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& 5-62. Timing Requirements for SPI - Master Mode M®)

NO. PARAMETER 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 @
SM4 | tsyMISO-SPICLK) Setup time, SPI_D[x] valid before SPI_CLK active edge 2 ns
@
SM5 | th(sPicLK-MISO) Hold time, SPI_DIx] valid after SPI_CLK active edge ® 3 ns
SM6 | ty(spicLKk-sIMO) Delay time, SPI_CLK active edge to SPI_D[x] transition -3 2 ns
@
SM7 | tsk(cs-simo) Delay time, SPI_CS[x] active to SPI_D[x] transition 5 ns
SM8 | ty(spicLk-CS) Delay time, SPI_CS[x] active to SPI_CLK first edge Master_PHAO_POLO; |-4+B® ns
Master_PHAO_POL1;
5)
Master_ PHA1 POLO; [-4+A® ns
Master_PHA1_POL1;
5)
SM9 | ty(spicLk-cs) Delay time, SPI_CLK last edge to SPI_CS[x] inactive Master_PHAO_POLO; |-4+A® ns
Master_PHAO_POL1;
5)
Master_ PHA1 _POLO; |-4+B ®© ns
Master_PHA1_POL1;
(5)

(1) This timing applies to all configurations regardless of SPI_CLK polarity and which clock edges are being used to drive output data and
capture input data

(2) Related to the SPI_CLK maximum frequency
(3) 20 ns cycle time = 50 MHz

@ P=

SPICLK period

(5) SPI_CLK phase is programmable with the PHA bit of the SPI_CH(i))CONF register
(6) B =(TCS +.5) * TSPICLKREF, where TCS is a bit field of the SPI_CH(i)CONF register and Fratio = Even >= 2.
(7) When P =20.8 ns, A=(TCS + 1) * TSPICLKREF, where TCS is a bit field of the SPI_CH(i))CONF register.

When P > 20.8 ns, A = (TCS + 0.5) * Fratio * TSPICLKREF, where TCS is a bit field of the SPI_CH(i)CONF register.

(8) The IO timings provided in this section are applicable for all combinations of signals for SPI1 and SPI2. However, the timings are only
valid for SPI3 and SPI4 if signals within a single IOSET are used. The IOSETSs are defined in the following tables.
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PHA=0
EPOL=1
SPI_CS[x] (OUT) \ /
SM1
SM3
SM8 SM2 SM9
SPI_SCLK (ouT) _ POL=0
SMH1
SM3
POL=1 SM2
SPI_SCLK (OUT) /
SM5
SM5
PS4 SM4
SPI_DI[x] (IN) {_Bitn-1 X _Bitn2 X Bitn-3 X _ Bitn4 X Bit 0 s
PHA=1
EPOL=1
SPI_CS[x] (OUT) \ /
SM2
SM1
SM8 SM3 SM9
SPI_SCLK (ouT) _ POL=0 /\ [\ [\ T\ T\
SM1
SM2
POL=1 SM3
SPI_SCLK (OUT) \ \ \___/ \/ _/
b SM5
le— SM4
—>| le— SM4 > SM5 -|
SPI_DI[x] (IN) Bitn-1 XBit n-2 X _Bitn-3__X__Bit1 X_Bito__»
K 5-64. SPI Master Mode Receive Timing
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PHA=0
EPOL=1
SPI_CS[x] (OUT) \ /
SM1
SM3
SM8 SM2 SM9
SPI_SCLK (ouT) _ POL=0 I\ I\ I\ I\ I\
SMH1
SM3
POL=1 SM2
SPI_SCLK (OUT) \ — /7 /T \ 7
SM7 SM6 SM6
SPI_D[x] (OUT) < Bitn-1 X Bitn-2 X Bitn-3 X Bitn4 X Bit 0 )
PHA=1
EPOL=1
SPI_CS[x] (OUT) \ /
SM1
SM2
SM8 SM3 SM9
SPI_SCLK (ouT) _ POL=0 T\ \ \ \ \
SM1
SM2
POL=1 SM3
SPI_SCLK (OUT) ‘YA Y Y / \ /
SM6 SM6 SM6 SM6
SPI D[X] (OUT) < Bit n-1 X Bit n-2 X Bit n-3 X Bit 1 X Bit0 >

R 5-65. SPI Master Mode Transmit Timing

5.9.5.15.2 MCSPI—Slave Mode
5= 5-63, & 5-66, and & 5-67 present Timing Requirements for SPI - Slave Mode.

%k 5-63. Timing Requirements for SPI - Slave Mode

SPRSP08_TIMING_McSP_01

NO. |PARAMETER DESCRIPTION MODE MIN MAX | UNIT
SS1 | ty(spicLk) Cycle time, SPI_CLK 20.8 ns
SS2 | ty(spicLKL) Typical Pulse duration, SPI_CLK low 0.45P® ns
SS3 | ty(spicLkH) Typical Pulse duration, SPI_CLK high 0.45P® ns
SS4 | tsy(siMO-SPICLK) Setup time, SPI_D[x] valid before SPI_CLK active edge ns
SS5 | th(spicLK-SIMO) Hold time, SP1_DIx] valid after SPI_CLK active edge ns
SS6 | tyspicLK-soMI) Delay _time, SPI_CLK active edge to mcspi_somi 5 ns
transition
SS7 | tsk(cs-somi) Delay time, SPI_CS[x] active edge to mcspi_somi 20.95 ns
transition
SS8 | tsycs-spPicLK) Setup time, SPI_CS[x] valid before SPI_CLK first edge ns
SS9 | tyspicLk-Cs) Hold time, SPI1_CS[x] valid after SPI_CLK last edge ns
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(1) This timing applies to all configurations regardless of SPI_CLK polarity and which clock edges are used to drive output data and capture
input data.

(2) P = SPICLK period.
(3) PHA = 0; SPI_CLK phase is programmable with the PHA bit of the SPI_CH(i))CONF register.

PHA=0
EPOL=1
SPI_CS[x] (IN) \ /
SS1
SS2
Ss8 SS3 SS9
SPI_SCLK (IN) _ POL=0 / \ / \ / \__/ \ / \
SS1
SS2
POL=1 SS3
SPI_SCLK (IN) / / \ / \ / _/
> SS5 Ss4
|4<ss4 »sss-|
SPI_Dx] (IN) ( Bitn1__X_Bitn2 X _Bin3 X _ Bind X _Bito )
PHA=1
EPOL=1
SPI_CS[x] (IN) \ /
SS1
SS2
SS8 ﬁ SS3 |H939
SPI_scLk (IN) _ POL=0 / \ / \ / \ / \ / \
SS1
SS3
POL=1 SS2
SPI_SCLK (IN) \ \ \ / \ / __/
le— SS4
= SS5
_.| le— SS4 - sss-|
SPI_DIx] (IN) (_ Biin1_X_Bin2 X_Bina X __ _Bitl__X__ _Bit0_ )
Kl 5-66. SPI Slave Mode Receive Timing
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PHA=0

EPOL=1
SPI_CS[x] (IN) \

SPI_SCLK (IN) _ POL=0

SS1
8§82

<_+sss SS3 F_ssg E—

SS1

S§S2
SS3

POL=1
SPI_SCLK (IN) \ f \ / \_/—\_/—\_/
SSs7 SS6 SS6
SPI_D[x] (OUT) (__Bitn-1 X Bitn-2 X Bitn-3 X Bitn4 X Bit 0 S
PHA=1
EPOL=1
SPI_CS|x] (IN) \ /7
SS1
SS2
SS8 SS3 |>—>889
POL=0 _ﬁ
SPI_SCLK (IN) / \ /_\ /_\_/_\_/ \ / \
SS1
SS3
POL=1 SS2
SPI_SCLK (IN) \ / \ / \_/_\\_/—\_/—\_/
SS6 SS6 SS6 SS6
SPI_D[x] (OUT) (_Bitn-1 X Bitn-2 X Bitn-3 ¥ Bit 1 X Bit 0 >

Kl 5-67. SPI Slave Mode Transmit Timing

SPRSPO8_TIMING_McSPI_03

For more information, see section Multichannel Serial Peripheral Interface (MCSPI) in the device TRM.
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5.9.5.16 eMMC/SD/SDIO

x
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 & 5-76.

x
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 4.3, Signal Descriptions and 6, Detailed Description.

5.9.5.16.1 MMCi — eMMC/SD/SDIO Card Interface
MMCi interface is compliant with the SD Standard v3.01 as well as JC64 eMMC standard v4.5 and it
supports the following SD Card and eMMC applications:
» Default speed
» High speed
* UHS-I SDR12
* UHS-I SDR25
* UHS-I SDR50
* UHS-I SDR104 / HS200
* UHS-I DDR50

p= 3
For more information, see section Multimedia Card/Secure Digital (MMC/SD) Interface in the
device TRM.

5.9.5.16.1.1 Default speed Mode

#% 5-64 and ik 5-65 present Timing requirements and Switching characteristics for MMCi - Default Speed
in receiver and transmitter mode (see K 5-68 and K 5-69)

£ 5-64. Timing Requirements for MMCi - Default Speed Mode

NO. PARAMETER DESCRIPTION MIN MAX| UNIT
DSSD5 | tsy(emdv-clkH) Setup time, MMCi_CMD valid before MMCi_CLK rising clock edge 1.65 ns
DSSD6 | th(cikH-cmdv) Hold time, MMCi_CMD valid after MMCi_CLK rising clock edge 19.17 ns
DSSD7 | tsy(v-cikH) Setup time, MMCi_DAT[j:0] valid before MMCi_CLK rising clock edge 1.65 ns
DSSD8 | th(cikH-dv) Hold time, MMCi_DAT][j:0] valid after MMCi_CLK rising clock edge 19.17 ns

(1) jin[j:0] is equal to 7 (for MMCO), or 3 (for MMC1).

F% 5-65. Switching Characteristics for MMCi - Default Speed Mode

NO. PARAMETER DESCRIPTION MIN MAX UNIT
DSSDO | fop(clk) Operating frequency, MMCi_CLK 25 MHz
DSSD1 | tw(cikH) Pulse duration, MMCi_CLK high 18.7 ns
DSSD2 | tycik) Pulse duration, MMCi_CLK low 18.7 ns
DSSD3 | ty(clkL-cmdv) Delay time, MMCi_CLK falling clock edge to MMCi_CMD transition -13.6 13.6 ns
DSSD4 | ty(clkL-dv) Delay time, MMCi_CLK falling clock edge to MMCi_DAT][j:0] transition -13.6 13.6 ns
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(1) jin[j:0] is equal to 7 (for MMCO), or 3 (for MMC1).

DSSD2
«—»| DSSD1
<—DSSID
mvcicek W [ /[ \ [\ [\ —\ [\ r\r
—»{ DSSD6 [4—
—>| 4—DSSDJ
MMCi_CMD 1 | 1 )| 1 )|
—»| DSSD8 |4—
—»| |4-DSSD7
MMCi_DATIj:0] X ) ) { ) { ) {

MMC1_01

K] 5-68. eMMC/SD/SDIO in - Default Speed - Receiver Mode

DSSD2
DSSD1
DSSIDO+'
mucick w1 [\ I\ [\ I\ /\r
—>|DSSD3
MMCi_CMD _1 | X ){
L —»|DssD4
MMCi_DATJj:0] ) | _ L

MMC1_02

K 5-69. eMMC/SD/SDIO in - Default Speed - Transmitter Mode

5.9.5.16.1.2 High speed Mode

# 5-66 and %k 5-67 present Timing requirements and Switching characteristics for MMCi - High Speed in
receiver and transmitter mode (see & 5-70 and & 5-71).

£k 5-66. Timing Requirements for MMCi - High Speed Mode

NO. PARAMETER DESCRIPTION MIN MAX | UNIT
HSSD3 | tsy(cmdv-cikH) Setup time, MMCi_CMD valid before MMCi_CLK rising clock edge 2.15 ns
HSSD4 | th(cikH-cmdv) Hold time, MMCi_CMD valid after MMCi_CLK rising clock edge 2.67 ns
HSSD7 | tsy(dv-cikH) Setup time, MMCi_DAT(j:0] valid before MMCi_CLK rising clock edge 2.15 ns
HSSD8 | th(cikH-dv) Hold time, MMCi_DAT[j:0] valid after MMCi_CLK rising clock edge 2.67 ns

(1) jin[j:0] is equal to 7 (for MMCO), or 3 (for MMC1).
5k 5-67. Switching Characteristics for MMCi - High Speed Mode
NO. PARAMETER DESCRIPTION MIN MAX | UNIT

HSSD1 fop(clk) Operating frequency, MMCi_CLK 50 MHz

HSSD2H | ty(cikH) Pulse duration, MMCi_CLK high 9.2 ns
HSSD2L | tycik) Pulse duration, MMCi_CLK low 9.2 ns

HSSD5 td(clkL-cmdv) Delay time, MMCi_CLK falling clock edge to MMCi_CMD transition -6.1 3.1 ns

HSSD6 ta(eikL-dv) Delay _time, MMCi_CLK falling clock edge to MMCi_DAT]j:0] -6.1 3.1 ns

transition
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(1) jin [j:0] is equal to 7 (for MMCO), or 3 (for MMC1).

HSSD1 >

I HSSD2L ——

MMCi_CLK /

\
}4— HSSD3

— 4 HSSD4 ——{

mmci_cmp T

k— HSSD7 — < HSSDS8

mmci_DaT(:0) T Y

K& 5-70. eMMC/SD/SDIO in - High Speed - Receiver Mode

MMC1_03

< HSSD1 >
«—— HSSD2H —>|<— HSSD2L —»,
MMCi_CLK / \ / \ |
HSSD5 ———»| ——— HSSDs ———»]
MMCi_CMD X X
L HSSD6 —>| L HSSD6 4>|
MMCi_DAT[j:0] X X

5-71. eMMC/SD/SDIO in - High Speed - Transmitter Mode

5.9.5.16.1.3 UHS-I SDR12 Mode

MMC1_04

# 5-68 and & 5-69 present Timing requirements and Switching characteristics for MMCi - SDR12 in

receiver and transmitter mode (see & 5-72 and & 5-73).

£k 5-68. Timing Requirements for MMCi - SDR12 Mode

NO. PARAMETER DESCRIPTION MIN MAX UNIT
SDR125 | tsy(cmdv-clkH) Setup time, MMCi_CMD valid before MMCi_CLK rising clock edge 9.96 ns
SDR126 | th(cikH-cmdv) Hold time, MMCi_CMD valid after MMCi_CLK rising clock edge 1.67 ns
SDR127 | tsy(dv-clkH) Setup time, MMCi_DAT(j:0] valid before MMCi_CLK rising clock 9.96 ns

edge
SDR128 | th(cikH-dv) Hold time, MMCi_DAT][j:0] valid after MMCi_CLK rising clock edge 1.67 ns
(1) jin[j:0] is equal to 7 (for MMCO), or 3 (for MMC1).
#% 5-69. Switching Characteristics for MMCi - SDR12 Mode

NO. PARAMETER DESCRIPTION MIN MAX UNIT
SDR120 | fop(ciky Operating frequency, MMCi_CLK 25 MHz
SDR121 | ty(cikH) Pulse duration, MMCi_CLK high 18.7 ns
SDR122 |ty Pulse duration, MMCi_CLK low 18.7 ns
SDR123 | ty(clkL-cmdv) Delay time, MMCi_CLK falling clock edge to MMCi_CMD transition -13.6 13.6 ns
SDR124 | ty(cikL-dv) Delay _time, MMCi_CLK falling clock edge to MMCi_DAT]j:0] -13.6 13.6 ns

transition
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(1) jin[j:0] is equal to 7 (for MMCO), or 3 (for MMC1).

SDR122
<+—» SDR121

< SDR’I12O

mveick w [ [ /v /. [\ r—\vr—\ 1 \r

—» SDR126
—>| |4-SDR125

MMCi_CMD 1 )| 1 )| 1 )|
—»| SDR128 |¢—
—»| |[4-SDR127|
MMCi_DATJj:0] X X X X X

MMC1_05

5-72. eMMC/SD/SDIO in - High Speed SDR12 - Receiver Mode

SDR122
SDR121
VIV Re < U I U A T T Y T T I Y e e
—»{SDR123
MMCi_CMD 1 1 ) { )|
|—>|SDR124
MMCi_DAT[j:0] X X X C

MMC1_06

5-73. eMMC/SD/SDIO in - High Speed SDR12 - Transmitter Mode

5.9.5.16.1.4 UHS-I SDR25 Mode

# 5-70 and & 5-71 present Timing requirements and Switching characteristics for MMCi - SDR25 in
receiver and transmitter mode (see K| 5-74 and K| 5-75).

#k 5-70. Timing Requirements for MMCi - SDR25 Mode

NOILVINHO4NI SONVAQY

NO. PARAMETER DESCRIPTION MIN MAX| UNIT
SDR253 | tsy(emdv-clkH) Setup time, MMCi_CMD valid before MMCi_CLK rising clock edge 2.15 ns
SDR254 | th(clkH-cmdv) Hold time, MMCi_CMD valid after MMCi_CLK rising clock edge 1.67 ns
SDR257 | tsy(dv-clkH) Setup time, MMCi_DAT][j:0] valid before MMCi_CLK rising clock 2.15 ns

edge
SDR258 | th(cikH-dv) Hold time, MMCi_DAT(j:0] valid after MMCi_CLK rising clock edge 1.67 ns
(1) jin[j:0] is equal to 7 (for MMCO), or 3 (for MMC1).
#k 5-71. Switching Characteristics for MMCi - SDR25 Mode

NO. PARAMETER DESCRIPTION MIN MAX | UNIT
SDR251 | fyp(cik) Operating frequency, MMCi_CLK 50 MHz
SDR252H | tyycikh) Pulse duration, MMCi_CLK high 9.2 ns
SDR252L | ty(ciky) Pulse duration, MMCi_CLK low 9.2 ns
SDR255 | tycikL-cmdv) Delay time, MMCi_CLK falling clock edge to MMCi_CMD transition -6.1 3.1 ns
SDR256 | tycikL-dv) Delay _time, MMCi_CLK falling clock edge to MMCi_DAT]j:0] -6.1 3.1 ns

transition
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(1) jin [j:0] is equal to 7 (for MMCO), or 3 (for MMC1).

SDR251 ————»
— SDR252L ———— SDR252H ——|
MMCi_CLK / \ / \
|-— SDR253 — < SDR254 —-|
mMmvci_cvp T S
|H SDR257 ——<e— SDR258 ——|
MMCi_DAT[j:0] I X S

MMC1_07

5-74. eMMC/SD/SDIO in - High Speed SDR25 - Receiver Mode

¢— SDR251 ———— >

«—— SDR252H —>|<— SDR252L —»/

MMCi_CLK / \ / \ —
—— HSSDR255 —»| SDR255 ———>]
MMCi_CMD X )
L SDR256 —>| L SDR256 4>|
MMCi_DATJ;:0] X X

MMC1_08

K 5-75. eMMC/SD/SDIO in - High Speed SDR25 - Transmitter Mode

5.9.5.16.1.5 UHS-I SDR50 Mode

and & 5-72 present Timing requirements and Switching characteristics for MMCi - SDR50 in receiver and
transmitter mode (see and K 5-76).

#k 5-72. Switching Characteristics for MMCi - SDR50 Mode

NO. PARAMETER DESCRIPTION MIN MAX | UNIT
SDR501 | fop(cik) Operating frequency, MMCi_CLK 100 MHz
SDR502H | tycikH) Pulse duration, MMCi_CLK high 4.45 ns
SDR502L | tyciki) Pulse duration, MMCi_CLK low 4.45 ns
SDR505 | ty(cikL-cmdv) Delay time, MMCi_CLK rising clock edge to MMCi_CMD transition 1.2 6.35 ns
SDR506 | ty(cikL-dv) Delay _time, MMCi_CLK rising clock edge to MMCi_DAT][j:0] 1.2 6.35 ns
transition

(1) jin[j:0] is equal to 7 (for MMCO), or 3 (for MMC1).

¢ SDR501 —————»
«+— SDR502H —>|<— SDR502L —»,
MMCi_CLK / \ / \__
———»{ SDR505 ——»| SDR505
MMCi_CMD X X
—————»| SDR506 | SDRS06
MMCi_DAT]j:0] X X

MMC1_10

5-76. eMMC/SD/SDIO in - High Speed SDR50 - Transmitter Mode
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5.9.5.16.1.6 UHS-I SDR104 / HS200 Mode

#% 5-73 presents Timing requirements and Switching characteristics for MMCi - SDR104 in receiver and
transmitter mode (see and K| 5-77)

Fz 5-73. 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 | tycik) Pulse duration, MMCi_CLK low 2.08 ns
SDR1045 | tycikL-cmdv) Delay time, MMCi_CLK rising clock edge to MMCi_CMD transition 1.12 3.16 ns
SDR1046 | tycikL-dv) Delay time, MMCi_CLK rising clock edge to MMCi_DATJj:0] 1.12 3.16 ns
transition

(1) jin[j:0] is equal to 7 (for MMCO), or 3 (for MMC1).

[—  SDR1041 ——— ¥
<+— SDR1042H % SDR1042L —
MMCi_CLK / \

4 SDR1045
X
—ﬂ SDR1046

MMCi_DAT[j:0] X

MMCi_CMD

MMC1_12

5-77. eMMC/SD/SDIO in - High Speed SDR104 / HS200 - Transmitter Mode

5.9.5.16.1.7 UHS-I DDR50 Mode

= 5-74 and & 5-75 present Timing requirements and Switching characteristics for MMCi - DDR50 in
receiver and transmitter mode (see K 5-78 and & 5-79).

Fk 5-74. Timing Requirements for MMCi - DDR50 Mode

NOILVINHO4NI SONVAQY

NO. PARAMETER | DESCRIPTION MIN MAX UNIT
DDR505 tsu(emdv-clk) Setup time, MMCi_CMD valid before MMCi_CLK rising clock edge 3.12 ns
DDR506 th(clk-cmdv) Hold time, MMCi_CMD valid after MMCi_CLK rising clock edge 1.91 ns
DDR507 tsu(dv-clk) Setup time, MMCi_DAT[j:0] valid before MMCi_CLK transition -0.18 ns
DDR508 th(clk-dv) Hold time, MMCi_DAT[j:0] valid after MMCi_CLK transition 1.67 ns

(1) jin[j:0] is equal to 7 (for MMCO), or 3 (for MMC1).
Fk 5-75. Switching Characteristics for MMCi - DDR50 Mode

NO. PARAMETER DESCRIPTION MIN MAX | UNIT
DDR500 fop(clk) Operating frequency, MMCi_CLK 50 MHz
DDR501 tw(clkH) Pulse duration, MMCi_CLK high 9.2 ns
DDR502 tw(clkL) Pulse duration, MMCi_CLK low 9.2 ns
DDR503 ta(clk-cmdv) Delay time, MMCi_CLK rising clock edge to MMCi_CMD transition 3.4 131 ns
DDR504 ta(clk-dv) Delay time, MMCi_CLK transition to MMCi_DATJj:0] transition 2.9 6.1 ns
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(1) jin [j:0] is equal to 7 (for MMCO), or 3 (for MMC1).

DDR506 >
DDR50% + DDR502 >
MMCi_CLK / \ /
[+——DDR505———+|DDR506
MMCi_CMD )y
|« DDR507 DDR507
—-|DDR508 ’-7—-| DDR508
MMCi_DAT[j:0]
5-78. eMMC/SD/SDIO - High Speed SD - DDR - Data/Command Receive
DDR506 >
DDR50% ’IF DDR502——
MMCi_CLK / \ /
—DDR503(max)—4-| \—-|DDR503(min)
MMCi_CMD I
—DDR504(max) DDR504(max)—»
——|DDR504(minT‘ ——|DDR504(min)
MMCI_DAT0) I ) S G S
5-79. eMMC/SD/SDIO - High Speed SD - DDR - Data/Command Transmit
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#% 5-76, shows the required DLL software configuration settings for MMC timing modes.

#% 5-76. MMC DLL Delay Mapping for All Timing Modes

NOILVINHO4NI SONVAAQV

MODE DESCRIPTION DELAY VALUE DELAY ENABLE DLL REFERENCE DLL REFERENCE STROBE DELAY
MMCSDn_PHY_CTRL_ | MMCSDn_PHY_CTRL_ FREQUENCY FREQUENCY MMCSDO_SS _PHY_CT
4 REG[15:12] 4 REG[20] MMCSDn_PHY_CTRL_ | MMCSDn_PHY CTRL_ | RL_4 REG [27:24]
OTAPDLYSEL OTAPDLYENA 5 _REG[9] SEL100 5 REG[9] SEL50 STRBSEL
MMC Default Either 8-bit or 4-bit PHY operating 0x0 0x0 0x0 0x0 0x0
Speed in DS mode
MMC High Speed | Either 8-bit or 4-bit PHY operating 0x0 0x0 0x0 0x0 0x0
in HS mode

MMC HS-DDR Either 8-bit or 4-bit PHY operating 0x0 0x0 0x0 0x0 0x0
in HS-DDR mode

MMC SDR50 Either 8-bit or 4-bit PHY operating 0x8 0x1 0x1 0x0 0x0

in SDR50
MMCO DDR50 8-bit PHY operating in DDR50 0x5 0x1 0x0 0x1 0x0
mode
MMC1 DDR50 4-bit PHY operating in DDR50 0x4 0x1 0x0 0x1 0x0
mode

MMC SDR104 Either 8-bit or 4-bit PHY operating 0x7 Ox1 0x0 0x0 0x0
in SDR104 mode

MMC HS200 Either 8-bit or 4-bit PHY operating 0x5 0x1 0x0 0x0 0x0
in HS200 mode

MMC HS400 8-bit PHY operating in HS400 mode 0x0 0x1 0x0 0x0 OxF
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For more information, see section Multimedia Card/Secure Digital (MMC/SD) Interface in the device TRM.
5.9.5.17 NAVSS

i 5-77, % 5-78, K 5-80, and K 5-81 present timing requirement and switching characteristics of the
CPTS interface.

Fk 5-77. Timing Requirements for CPTS Input

NO. PARAMETER DESCRIPTION MIN MAX | UNIT

T1 tW(HWTSPUSHH) HWTSPUSH Pulse duration, hlgh 6 + 12P(1) ns

T2 tW(HWTSPUSHL) HWTSPUSH pulse duration, low 6 + 12PW ns

T3 te(RFT_CLK) RFT_CLK cycle time 5 8 ns

T4 tw(RFT_CLKH) RFT_CLK pulse duration, high 0.45 x ns
te(RFT_CLK)

T5 twRFT_CLKL) RFT_CLK pulse duration, low 0.45 x ns
{e(RFT_CLK)

(1) P =functional clock period in ns.

CPTS_HWTSPUSH ) ‘ *
t

||> T3 >I P— T4 —>|>— T5 —>|
CPTS_RFT_CLK —\—/—\—/—\—/

5-80. CPTS Input Timing

Fk 5-78. Switching Characteristics for CPTS Output

NO. PARAMETER DESCRIPTION MIN MAX| UNIT
T6 tw(Ts_COMPH) NAVSS-CPTS TS_COMP, high -6+36P ns
T7 tw(Ts_compL) NAVSS-CPTS TS_COMP, low -6+36P ns
T8 tw(Ts_COMPH) CPSW-CPTS TS_COMP, high -6+36P ns
T9 tw(Ts_compL) CPSW-CPTS TS_COMP, low -6+36P ns
T10 tw(TS_SYNCH) NAVSS-CPTS TS_SYNC, high -6+36P ns
T11 tw(Ts_syncL) NAVSS-CPTS TS_SYNC, low -6+36P ns
T12 tw(TS_SYNCH) CPSW-CPTS TS_SYNC, high -6+36P ns
T13 tw(Ts_syncL) CPSW-CPTS TS_SYNC, low -6+36P ns
T14 tw(SYNC_OUTH) TS_SYNC sourcing SYNCn_OUT, high -6+36P ns
T15 tw(sYNC_0OUTL) TS_SYNC sourcing SYNCn_OUT, low -6+36P ns
T16 tw(SYNC_OUTH) GENF sourcing SYNCn_OUT, high -6+5P (D ns
T17 tw(sYNC_oUTL) GENF sourcing SYNCn_OUT, low -6+5P (D ns
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(1) P = functional clock period in ns.

T6 T7

CPTS_TS_COMP * * *

T8 T9

CPTS_TS_SYNC ,r * *

T10 T

CPTS_SYNC_OUT * * *

¥ 5-81. CPTS Output Switching Characteristics

For more information, see section Navigator Subsystem (NAVSS) in the device TRM.
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5.9.5.18 OSPI

For more details about features and additional description information on the device Octal Serial
Peripheral Interface, see the corresponding sections within 4.3, Signal Descriptions and 6, Detailed

Description.

5.9.5.18.1 OSPI with Data Training

#k 5-79. OSPI Switching Characteristics - Data Training

PARAMETER DESCRIPTION MODE MIN MAX UNIT

te(cLk) Cycle time, CLK DDR, 1.8V 6.02 ns
DDR, 3.3V 7.52 ns

te(cLk) Cycle time, CLK SDR, 1.8V 5.00 ns
SDR, 3.3V 7.52 ns

5.9.5.18.2 OSPI without Data Training

Pz 3

The I/O Timings provided in this section are only applicable when data training is not
implemented. Additionally, the 1/O Timings are valid only for some OSPI usage modes when
the corresponding DLL Delays are configured as described in & 5-84 found in this section.

% 5-80, % 5-81, K 5-82, and Kl 5-83 present switching characteristics for OSPI DDR and SDR Mode.

# 5-80. OSPI Switching Characteristics - DDR Mode &

NO. | PARAMETER | DESCRIPTION MODE MIN MAX UNIT
Ol |tewky Cycle time, CLK 1.8v 19 ns
3.3V 19 ns
02 | tweLky Pulse duration, CLK low -0.3+(()2.)475*P ns
03 | tw(cLkH) Pulse duration, CLK high -0.3+(()2.)475*P ns
04 | tycLk-csn) Delay time, CLK rising edge to CSn active edge | 1.8V, OSPIO DDR TX; | -7.7-0.475* 0-0.475*P — ns
1.8V,0OSPI1DDR TX | P-0.975*N 0.975*N*R
*R ()@ () (3) @ ©®)
3.3V, OSPIODDR TX;| -8-0.475* 0-0.475*P — ns
3.3V,0SPI1DDRTX |P-0.975*N 0.975*N*R
*R ()@ ) (3) @ ©®)
05 | tgccLk-csn) Delay time, CLK rising edge to CSn inactive 1.8V, OSPIO DDR TX; | -7.7+0.475* 0+0.475*P ns
edge 1.8V,0OSPI1DDRTX |P+0.975*N +0.975*N*
*R ()@ () R ©®) @ 5
3.3V, OSPIO DDR TX; | -8+0.475*P  0+0.475* P ns
3.3V,0OSPI1DDRTX | +0.975*N* +0.975*N *
R ® @ ©® R ©®) @ ©5)
06 | tycLk-D) Delay time, CLK active edge to DJ[i:0] transition | 1.8V, OSPIO DDR TX; -7.7 -1.56 ns
1.8V, OSPI1 DDR TX
3.3V, OSPIO DDR TX; -7.7 -1.56 ns
3.3V, OSPI1 DDR TX
(1) iin[i:0] = 7 for OSPIO, i in [i:0] = 3 for OSPI1
(2) P =CLK cycle time
(3) P = SCLK period
(4) N =OSPI_DEV_DELAY_REGID_INIT_FLD]
(5) R =refclk
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04— le—03—»|
| I | I I I |
OSPI_CLK A \ ,{ L ,{ \
| : | D
le-06 e I < —¥
| 06 | | 06—| | o1 I
I I
I I
! ! OSPI_TIMING_01
K& 5-82. OSPI Switching Characteristics - DDR
& 5-81. OSPI Switching Characteristics - SDR Mode
NO. | PARAMETER |DESCRIPTION MODE MIN MAX UNIT
O7 | tycLk) Cycle time, CLK 1.8v 7 ns
3.3V 7.52 ns
08 | ty(cLkL) Pulse duration, CLK low -0.3+(()2.)475*P ns
09 | twcLkH) Pulse duration, CLK high -0.3+?2.)475*P ns
010 | tgccLk-csn) Delay time, CLK rising edge to CSn active edge 1.8V -1-0.475*  1-0.475*P - ns
P-0975*N 0.975*N*R
*R ) (@) 6 B @6
3.3V -1-0.475* 1-0.475* P — ns
P-0975*N 0.975*N*R
*R ) (@) 6 @ @6
O11 | tgccLk-csn) Delay time, CLK rising edge to CSn inactive 1.8V -1+0.475*P  1+0.475*P ns
edge +0975*N* +0.975*N*
R® @G R® @G
3.3V -1+0.475*P  1+0475*P ns
+0975*N* +0.975*N*
R® @G R® @G
012 | tycLk-D) Delay time, CLK active edge to DJ[i:0] transition 1.8V -1.15 1.25 ns
3.3V -1.33 151 ns

(1) iin[i:0] = 7 for OSPIO, i in [i:0] = 3 for OSPI1

(2) P = CLK cycle time
(3) P =SCLK period

(4) N =OSPI_DEV_DELAY_REG[D_INIT_FLD]

(5) R =refclk
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OSPI_CLK 09 08
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o1 2,
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OSPI_D[i0] X X
I

K& 5-83. OSPI Switching Characteristics - SDR

OSPI_TIMING_02

¥k 5-82, ¥k 5-83, [ 5-84, [ 5-85, X 5-86, and K| 5-87 presents timing requirements for OSPI DDR and
SDR Mode.

& 5-82. OSPI Timing Requirements - DDR Mode &

NO. R

PARAMETE

DESCRIPTION

MODE

MIN

MAX UNIT

013

tsu-cLK)

Setup time, DI[i:0] valid before active CLK edge

1.8V, No Loopback Clock;
1.8V, Internal Pad Loopback
Clock

5.23

ns

3.3V, No Loopback Clock;
3.3V, Internal Pad Loopback
Clock

6.19

ns

014

th(cLk-D)

Hold time, D[i:0] valid after active CLK edge

1.8V, No Loopback Clock;
1.8V, Internal Pad Loopback
Clock

1.84

ns

3.3V, No Loopback Clock;
3.3V, Internal Pad Loopback
Clock

2.34

ns

015

tsu(d-LBCLK)

edge

Setup time, DI[i:0] valid before active LBCLK (DQS)

1.8V, External Board
Loopback Clock

0.52

ns

3.3V, External Board
Loopback Clock

1.97

ns

016

th(LBCLK-D)

edge

Hold time, D[i:0] valid after active LBCLK (DQS)

1.8V, External Board
Loopback Clock

1.8@

ns

3.3V, External Board
Loopback Clock

22@

ns

017

tsu-DQs)

Setup time, DQS edge to D[i:0] transition

1.8V, OSPIO DQS;
1.8V, OSPI1 DQS

-0.46

ns

3.3V, OSPIO DQS;
3.3V, OSPI1 DQS

-0.66

ns

018

th(pos-b)

Hold time, DQS edge to D[i:0] transition

1.8V, OSPIO DQS;
1.8V, OSPI1 DQS

3.59

ns

3.3V, OSPIO DQS;
3.3V, OSPI1 DQS

7.92

ns
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(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. The length of the SoC's external
loopback clock (OSPI_LBCLKO to OSPI_DQS) may need to be shortened to compensate.

|
OSPI_CLK _\—/—\—/—\—/_

o013l 014
|

SIS G S S G

I OSPI_TIMING_03

5-84. OSPI Timing Requirements - DDR, No Loopback Clock and Internal Pad Loopback Clock

|
OSPI_DQS _\_/—\_/—\_/_

015l 016

OSPI_TIMING_04

5-85. OSPI Timing Requirements - DDR, External Loopback Clock and DQS

% 5-83. OSPI Timing Requirements - SDR Mode

NO. EQRAMET DESCRIPTION MODE MIN MAX UNIT
019 | ty(p-cLk) Setup time, D[i:0] valid before active CLK 1.8V, No Loopback Clock -2.18 ns
edge 3.3V, No Loopback Clock -1.7 ns
020 | thcLk-D) Hold time, D[i:0] valid after active CLK edge 1.8V, No Loopback Clock 7.62 ns
3.3V, No Loopback Clock 8.1 ns
021 | tsypp-LcLky | Setup time, D[i:0] valid before active LBCLK 1.8V, External Board Loopback Clock -3.24 ns
input (DQS) edge 3.3V, External Board Loopback Clock -2.72 ns
022 | thiscLk-D) Hold time, D[i:0] valid after active LBCLK 1.8V, External Board Loopback Clock 3.81 ns
input (DQS) edge 3.3V, External Board Loopback Clock 4.33 ns

(1) iin[i:0] = 7 for OSPIO, i in [i:0] = 3 for OSPI1

I
I

|
lho19+|<— 020 —Jl

wmna Y X X

OSPI_TIMING_05

5-86. OSPI Timing Requirements - SDR, No Loopback Clock and Internal Pad Loopback Clock
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I

|
|M021+|<— 022 —Jl

OSPI Dji0]

X X X

5-87.

OSPI_TIMI

OSPI Timing Requirements - SDR, External Loopback Clock

#z 5-84. OSPI DLL Delay Mapping for Timing Modes

NG_06

PHY_CONFIG_RX_DLL_DELAY_FLD

MODE OSPI_PHY_CONFIGURATION_REG BITFIELD DELAY VALUE
1.8V, OSPIO DDR TX PHY_CONFIG_TX_DLL_DELAY_FLD 0x45
1.8V, OSPI1 DDR TX PHY_CONFIG_TX_DLL_DELAY_FLD 0x4B
3.3V, OSPIO DDR TX PHY_CONFIG_TX_DLL_DELAY_FLD 0x46
3.3V, OSPI1 DDR TX PHY_CONFIG_TX_DLL_DELAY_FLD 0x4C
1.8V, OSPIO DQS PHY_CONFIG_RX_DLL_DELAY_FLD ox14
1.8V, OSPI1 DQS PHY_CONFIG_RX_DLL_DELAY_FLD 0x16
3.3V, OSPI0 DQS PHY_CONFIG_RX_DLL_DELAY_FLD OX3A
3.3V, OSPI1 DQS PHY_CONFIG_RX_DLL_DELAY_FLD OX3E
All other modes PHY_CONFIG_TX_DLL_DELAY_FLD, 0x0

For more information,

see section Octal Serial Peripheral Interface (OSPI) in the device TRM.

5.9.5.19 OLDI
Fk 5-85. OLDI Switching Characteristics
NO. ?'ESAME DESCRIPTION MIN TYP MAX UNIT
OLDI1 | tyHTT) Low-to-high transition time of LVDS differential signals: 0.5 ns
OLDIO_CLKP/N, OLDIO_AxP/N
OLDI2 | tyniTT) High-to-low transition time of LVDS differential signals: 0.5 ns
OLDIO_CLKP/N, OLDIO_AxP/N
OLDI3 | tycLk) Output pixel clock period (OLDIO_CLKP/N) 6.06 110.01 ns
OLDI4 | ty@m Output bit width (OLDIO_AxP/N) 1 ul
OLDIS | tppy, Output pulse positions normalized for each bit (OLDIO_AxP/N) 7-1 ul
x=[6:0])
OLDI6 | Atrpp) Variation of pulse positions for each bit from their normalized center -0.06 0.06 ul
(OLDIO_AXP/N)
OLDI7 |tskrccs) | Output channel to channel skew (OLDIO_CLKP/N, OLDIO_AxP/N) 110 ps
OLDI8 | tjrice) Output jitter cycle-to-cycle (OLDIO_CLKP/N, OLDIO_AxP/N) 0.028 0.035 ul
OLDI9 |t Total jitter tolerance (Includes data to clock skew, pulse position 0.25 ul
variation from normalized edges (OLDIO_AxP/N)
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(1) xin OLDIO_AxP/N = [3:0]
(2) Ul = tc(CLK) 17

»

< OLDI3

>

|

! |

OLDIO_CLKP/N i i
i

L

i ) =\ /—\l/ —\} i
oLpio AxPIN X bit 1Xbit 0>i<bit 6>i<bit 5>K|bit 4Xbit 3Xbit2>i<bit 1><bit OX X X
i i EE K

|
trero | i |

b 1Ul ! ! I |
S I l | I | K
iy 3ul > | | | |1 oLDI6
OLDI5 tTF'P3 < > : : —
tTF'PA |< 4UI ;| | | 1
t i‘ 5Ul L |
tTPPS > 6UI R
PP | 7U1 >
(1) xin OLDIO_AxP/N = [3:0]
Rl 5-88. OLDI Output Pulse Positions
Ideal Data Ideal Data
Bit Beginning Sampling Bit End
| Window |
. i I
I
Left -
Ideal Center Position (t;./2)
I
| ¢ OLDI4 >

(1) OLDI9 = DATA_TOL (Left+Right)
(2) xin OLDIO_AXP/N = [3:0]

5-89. OLDI Data Output Jitter

/‘ 80% 4 ‘Ym +Vop
OLDIO_CLKP/N, VSS = 2IVoDl ov
OLDIO_AxP/N /{
- 20% 20%
A
— < oLDI —> <« oo VP
(1) xin OLDIO_AXP/N =[3:0]
Kl 5-90. LVDS Output Transition Times
For more information, see section Display Subsystem (DSS) in the device TRM.
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50520 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 4.3, Signal Descriptions and 6,
Detailed Description.

5.9.5.21 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 4.3, Signal Descriptions and 6, Detailed Description.

x
The PRU_ICSSG_0 and PRU_ICSSG_1 support an internal wrapper multiplexing that
expands the device top-level multiplexing. Signal naming in this section must match the
internal wrapper multiplexing.

5.9.5.21.1 Programmable Real-Time Unit (PRU_ICSSG PRU)

P
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.

5.9.5.21.1.1 PRU_ICSSG PRU Direct Input/Output Mode Electrical Data and Timing

%k 5-86. PRU_ICSSG PRU Timing Requirements - Direct Input Mode

PARAMETER DESCRIPTION MIN MAX UNIT
PRDI1 tSk(PRU_DATAIN) PRU_DATA|N skew 2 ns
| |
|<7PRDI14P|

— X X h

SPRS91x_TIMING_PRU_01

K 5-91. PRU_ICSSG PRU Direct Input Timing

(1) min GPI[m:0] = 19.

#k 5-87. PRU_ICSSG PRU Switching Characteristics - Direct Output Mode

PARAMETER DESCRIPTION MIN MAX UNIT
PRDO1 tsk(PRUfDATAOUT) PRU_DATAOUT skew 4 ns
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[
|
|
GPO[n:0] |
—» |l PRDO1

SPRS91x_TIMING_PRU_02

5-92. PRU_ICSSG PRU Direct Output Timing
(1) nin GPQO[n:0] = 19.

5.9.5.21.1.2 PRU_ICSSG PRU Parallel Capture Mode Electrical Data and Timing

#k 5-88. PRU_ICSSG PRU Timing Requirements - Parallel Capture Mode

NO. PARAMETER DESCRIPTION MIN MAX | UNIT
PRPC1 tC(PRU_CLOCK) CyCIe time, PRU_CLOCK 20 ns
PRPC2 | typru_cLockL) Pulse Duration, PRU_CLOCK Low 10 ns
PRPC3 | twpru_cLockH) Pulse Duration, PRU_CLOCK High 10 ns
PRPC4 | tsy(pru_DATAIN- Setup time, PRU_DATAIN valid before PRU_CLOCK active edge 4 ns

PRU_CLOCK)
PRPC5 | thpru_cLoCK- Hold time, PRU_DATAIN valid after PRU_CLOCK active edge 0 ns
PRU_DATAIN)
|<—PRPC1—>:
—PRPC3—]

I [¢—PRPC2—!
CLOCKINM
| |
I
DATAN

X X I

| j«——PRPC5—»
—>  le——PRPC4 !

SPRS91x_TIMING_PRU_03

5-93. PRU_ICSSG PRU Parallel Capture Timing — Rising Edge Mode

e PrRPC+———»!

| —PRPC3—|

le—PRPC2—> |
CLOCKIN_\—/{—\—/—\I
| |
|
DATAIN:X

X X I
i

SPRS91x_TIMING_PRU_04

5-94. PRU_ICSSG PRU Parallel Capture Timing — Falling Edge Mode

5.9.5.21.1.3 PRU_ICSSG PRU Shift Mode Electrical Data and Timing

220 Specifications Copyright © 2017-2019, Texas Instruments Incorporated
Submit Documentation Feedback
Product Folder Links: AM6548 AM6528 AM6546 AM6526 AM6527


http://www.tij.co.jp/product/jp/am6548?qgpn=am6548
http://www.tij.co.jp/product/jp/am6528?qgpn=am6528
http://www.tij.co.jp/product/jp/am6546?qgpn=am6546
http://www.tij.co.jp/product/jp/am6526?qgpn=am6526
http://www.tij.co.jp/product/jp/am6527?qgpn=am6527
http://www.tij.co.jp
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=JAJSGC3H&partnum=AM6548
http://www.tij.co.jp/product/am6548?qgpn=am6548
http://www.tij.co.jp/product/am6528?qgpn=am6528
http://www.tij.co.jp/product/am6546?qgpn=am6546
http://www.tij.co.jp/product/am6526?qgpn=am6526
http://www.tij.co.jp/product/am6527?qgpn=am6527

/| ]I'EXAs AM6548, AM6528, AM6546
NSTRUMENTS AM6526, AM6527

www.tij.co.jp JAJSGC3H —NOVEMBER 2017—-REVISED JUNE 2019

#z 5-89. PRU_ICSSG PRU Timing Requirements - Shift In Mode

NO. PARAMETER DESCRIPTION MIN MAX UNIT
PRSI1 | typPrU DATAINL) Pulse Duration, PRU_DATAIN Low 2+2*p ® ns
PRSI2 | typPRU_DATAINH) Pulse Duration, PRU_DATAIN High 2+2*p ® ns

(1) P = Internal shift in clock period, defined by PRUO_GPI_DIVO and PRUO_GPI_DIV1 bit fields in the GPCFGn register.

I4*PRSI1% !

|
: :%PRSIZJl

|
| | |

| | | SPRSP08_TIMING_PRU_05

K 5-95. PRU_ICSSG PRU Shift In Timing

£k 5-90. PRU_ICSSG PRU Switching Characteristics - Shift Out Mode

NO. PARAMETER DESCRIPTION MIN MAX | UNIT
PRSO1 tC(PRU_CLKOUT) CyCIe time, PRU_CLKOUT 10 ns
PRSO2 tw(PRU_CLKOUTL) Pulse Duration, PRU_CLKOUT Low -0.3 + ns

0.475*P*Z
[N
PRSO3 tw(PRU_CLKOUTH) Pulse Duration, PRU_CLKOUT High -0.3 + ns
0.475*P*Y
@E)
PRSO4 | typru_cLKOUT- Delay time, PRU_CLKOUT to PRU_DATAOUT Valid 0 3 ns
PRU_DATAOUT)

(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_DIVO and PRUO_GPI_DIV1 are INTEGERS -or- if PRUO_GPI_DIVO is a NON-
INTEGER and PRUO_GPI_DIV1 is an EVEN INTEGER then, Z equals (PRUO_GPI_DIVO * 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 * 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_DIVO * PRUO_GPI_DIV1 + 0.5
* PRUO_GPI_DIVO0). If PRUO_GPI_DIVO0 and PRUO_GPI_DIV1 are NON-INTEGERS then, Z equals (PRUO_GPI_DIVO *
PRUO_GPI_DIV1 + 0.25 * PRUO_GPI_DIVO0).

(3) The Y parameter is defined as follows: If PRUO_GPI_DIVO and PRUO_GPI_DIV1 are INTEGERS -or- if PRUO_GPI_DIVO0 is a NON-
INTEGER and PRUO_GPI_DIV1 is an EVEN INTEGER then, Y equals (PRUO_GPI_DIVO * PRUO_GPI_DIV1). If PRU0_GPI_DIVO is a
NON-INTEGER and PRUO_GPI_DIV1 is an ODD INTEGER then, Y equals (PRUO_GPI_DIVO * PRUO_GPI_DIV1 - 0.5). If
PRUO_GPI_DIVO0 is an INTEGER and PRUO_GPI_DIV1 is a NON-INTEGER then, Y equals (PRUO_GPI_DIVO * PRUO_GPI_DIV1 - 0.5
* PRUO_GPI_DIVO). If PRUO_GPI_DIVO and PRUO_GPI_DIV1 are NON-INTEGERS then, Y1 equals (PRUO_GPI_DIVO *
PRUO_GPI_DIV1 - 0.25 * PRUO_GPI_DIVO0) and Y2 equals (PRUO_GPI_DIVO * PRUO_GPI_DIV1 + 0.25 * PRUO_GPI_DIVO0), where Y1
is the first high pulse and Y2 is the second high pulse.

e——PrRsO1T——l

PRSO2H-»4-PRSO2L |

y \ X

—) :« PRSO3

DATAOUT

SPRSP08_TIMING_PRU_06

5-96. PRU_ICSSG PRU Shift Out Timing

5.9.5.21.1.4 PRU_ICSSG PRU Sigma Delta and Peripheral Interface Modes Electrical Data and Timing
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#% 5-91. PRU_ICSSG PRU Timing Requirements - Sigma Delta Mode

NO. PARAMETER DESCRIPTION MIN MAX UNIT
PRSD1 te(sb_cLk) Cycle time, SD_CLK 40 ns
PRSD2L | ty(sp cLkL) Pulse Duration, SD_CLK Low 20 ns
PRSD2H | ty(sp_cLkH) Pulse Duration, SD_CLK High 20 ns
PRSD3 tsu(SD_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

le———PRSD1 ——»!
le-PRSD2H»| I

I | I

|
| | :<—PRSD2L—>I |
| ' |
SDx_D X : * X
| I |
| [¢—PRSD4—Py
_’I I‘_PRSD\?) SPRSP08_TIMING_PRU_07

K 5-97. PRU_ICSSG PRU SD_CLK Falling Active Edge

I<—PRSD2L—>I

—

I
I
SDx_D X
I | I
| [« PRSD4—»f
—»l 4—PRSD3 GPRSPUS_TIMING_PRU_08

K& 5-98. PRU_ICSSG PRU SD_CLK Rising Active Edge

F% 5-92. PRU_ICSSG PRU Timing Requirements - Peripheral Interface Mode

NO. PARAMETER DESCRIPTION MIN MAX | UNIT
PRPIFL | typir DATA INH) Pulse Duration, PIF_DATA_IN High 2+ ns
0.475%(4*P) @
PRPIF2 | typ@iF DATA_INL) Pulse Duration, PIF_DATA_IN Low 2+ ns
0.475*(4*P) @

(1) P =1x (or TX) clock period, defined by TX_DIV_FACTOR and TX_DIV_FACTOR_FRAC in the CFG_ED_Pn_TXCFG register.

l¢———PRPIF{ ——pl¢———PRPIF2 ——»

SPRSP08_TIMING_PIF_01

] 5-99. PRU_ICSSG PRU Peripheral Interface Timing

¥% 5-93. PRU_ICSSG PRU Switching Characteristics - Peripheral Interface Mode

NO. PARAMETER DESCRIPTION MIN MAX UNIT
PRPIF1 |tpiF cLk) Cycle time, PIF_CLK 30 ns
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#k 5-93. PRU_ICSSG PRU Switching Characteristics - Peripheral Interface Mode (continued)

NO. PARAMETER DESCRIPTION MIN MAX| UNIT
PRPIF2H tW(PlF_DATA_lNH) Pulse Duration, P”:_CLK ngh 0+ 0.475*P ns
(6}
PRPIF2L | typiF DATA INL) Pulse Duration, PIF_CLK Low 0 + 0.475*P ns
(6]
PRPIF3 | typir_cLk- Delay time, PIF_CLK fall to PIF_DATA_OUT -5 5 ns
PIF_DATA_OUT)
PRPIF4 | typiF_cLk- Delay time, PIF_CLK fall to PIF_DATA_EN -5 5 ns
PIF_DATA_EN)
(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——»

& PRPIF2H-b- PRPIF2L->:

' |
PIF_CLK m
| |
' X X
.
PIF_DATA_EN /
SPRSP08_TIMING_PIF_02

¥ 5-100. PRU_ICSSG PRU Peripheral Interface Switching Characteristics

PIF_DATA_OUT

5.9.5.21.2 PRU_ICSSG Pulse Width Modulation (PWM)
5.9.5.21.2.1 PRU_ICSSG PWM Electrical Data and Timing

#z 5-94. PRU_ICSSG PWM Switching Characteristics

NO. |PARAMETER DESCRIPTION MIN MAX| UNIT
PRPWM | tskpwm_aB) PWM_A/B skew 5 ns
1 _
o
I
I
PWM_A/B
I
—» [ PRPWM1

SPRSP08_TIMING_PRU_PWM_01

K 5-101. PRU_ICSSG PRU PWM Timing

5.9.5.21.3 PRU_ICSSG Industrial Ethernet Peripheral (PRU_ICSSG IEP)

5.9.5.21.3.1 PRU_ICSSG IEP Electrical Data and Timing

£k 5-95. PRU_ICSSG IEP Timing Requirements - Input Validated with SYNCx

NO. PARAMETER DESCRIPTION MIN MAX UNIT
PRIEPL | tywEbc_syNcx_ouTL) Pulse Duration, EDC_SYNCx_OUT Low -2+20*P ns
@
PRIEP2 tW(EDC_SYNCX_OUTH) Pulse DUratiOn, EDC_SYNCX_OUT ngh -2+20*P ns
@
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#k 5-95. PRU_ICSSG IEP Timing Requirements - Input Validated with SYNCx (continued)

NOILVINHO4NI SONVAQY

NO. PARAMETER DESCRIPTION MIN MAX | UNIT
PRIEP3 | tsyEpio_DATA_IN- Setup time, EDIO_DATA_IN valid before EDC_SYNCx_OUT active 20 ns
EDC_SYNCx_OUT) edge
PRIEP4 | thepc_syncx_ouT- Hold time, EDIO_DATA_IN valid after EDC_SYNCx_OUT active edge 20 ns
EDIO_DATA_IN)
(1) P =PRU-ICSS IEP clock source period.
EDC_SYNCx_OUT /—\—/
| I |
:<—PR|EP2—>I<—PR|EP1—>I
I
I
PRIEP3—>| —>I<_ I<—PRIEP4
I I
I I
EDIO_DATA_IN[7:0]
I I
SPRSP08_TIMING_PRU_IEP_01
5-102. PRU_ICSSG PRU IEP SYNCx Timing
%k 5-96. PRU_ICSSG IEP Timing Requirements - Digital I10s
NO. PARAMETER DESCRIPTION MIN MAX | UNIT
IEPIO1 tW(EDIO_OUTVALIDL) Pulse DUratiOn, ED'O_OUTVALID Low -2+14*P ns
1)
IEPIO2 tW(EDIO_OUTVALIDH) Pulse Duration, EDIO_OUTVALID ngh -2+32*P ns
(1)
IEPIO3 | ty(Epio_oUTVALID- Delay time, EDIO_OUTVALID to EDIO_DATA OUT 0 0+18*P ® ns
EDIO_DATA_OUT)
IEPIO4 tSk(EDIO_DATA_OUT) EDIO_DATA_OUT skew 5 ns

(1) P =PRU-ICSS IEP clock source period.

EDIO_DATA_OUT >< >< X
|

_’l k_ I E P IO4 SPRSP08_TIMING_PRU_EDIO_DATA_OUT

5-103. PRU_ICSSG PRU IEP Digital 10s Timing

%z 5-97. PRU_ICSSG IEP Timing Requirements - LATCHx_IN

NO. PARAMETER DESCRIPTION MIN MAX UNIT
PRLA1 tW(EDC_LATCHX_INL) Pulse Duration, EDC_LATCHX_IN Low 2+3*P ® ns
PRLA2 tW(EDC_LATCHX_INH) Pulse Duration, EDC_LATCHX_IN ngh 2+3*P ® ns

(1) P =PRU-ICSS IEP clock source period.

:4—PRLA1—>:

T

I
Iﬁ—PRLAZ—PI

EDC_LATCHx_IN

SPRSP08_TIMING_PRU_IEP_02

5-104. PRU_ICSSG PRU IEP LATCHXx_IN Timing
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5.9.5.21.4 PRU_ICSSG Universal Asynchronous Receiver Transmitter (PRU-ICSS UART)

5.9.5.21.4.1 PRU_ICSSG UART Electrical Data and Timing

#k 5-98. PRU_ICSSG UART Timing Requirements

NO. PARAMETER DESCRIPTION MIN MAX UNIT
PRURIH | tyRrxH) Pulse Duration, Receive start, stop, data bit High 0+U® ns
PRURIL | tyRrxy) Pulse Duration, Receive start, stop, data bit Low -2+U @ ns

(1) U =UART baud time = 1/programmed baud rate.
Fk 5-99. PRU_ICSSG UART Switching Characteristics

NO. PARAMETER DESCRIPTION MIN MAX| UNIT
PRUR2 f(baud) Maximum programmable baud rate
PRUR3L | tyrxH) Pulse Duration, Transmit start, stop, data bit High 0+U® ns
PRUR3H | ty(rxy) Pulse Duration, Transmit start, stop, data bit Low -2+Uo® ns

(1) U =UART baud time = 1/programmed baud rate.
l—>»—PRURIL
| | ——>PRURTH
| Start | —— 1 ——\|
PRGi_UARTO_RXD" X, Bit
Data Bits
[4—>»+—PRUR3L
| |
| | l¢—»+—PRUR3H
I start ! : |
PRGi_UARTO_TXD " K Bit )< >< >< :::><j_
Data Bits
(1)iin PRGi_UARTO_RXD and PRGi_UARTO_TXD =0, 1 or 2 e NG PR AT
Kl 5-105. PRU_ICSSG UART Timing
5.9.5.21.5 PRU_ICSSG Enhanced Capture Peripheral (PRU-ICSS ECAP)
5.9.5.21.5.1 PRU_ICSSG ECAP Electrical Data and Timing
% 5-100. PRU_ICSSG ECAP Timing Requirements
NO. PARAMETER DESCRIPTION MIN MAX UNIT
PREPL | tycap) Pulse Duration, Capture input (asynchronous) 242*P ® ns
PREP2 | tysynci) Pulse Duration, Sync input (asynchronous) 242*P ® ns

Copyright © 2017-2019, Texas Instruments Incorporated
Submit Documentation Feedback
Product Folder Links: AM6548 AM6528 AM6546 AM6526 AM6527

Specifications 225

ADVANCE INFORMATION


http://www.tij.co.jp/product/jp/am6548?qgpn=am6548
http://www.tij.co.jp/product/jp/am6528?qgpn=am6528
http://www.tij.co.jp/product/jp/am6546?qgpn=am6546
http://www.tij.co.jp/product/jp/am6526?qgpn=am6526
http://www.tij.co.jp/product/jp/am6527?qgpn=am6527
http://www.tij.co.jp
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=JAJSGC3H&partnum=AM6548
http://www.tij.co.jp/product/am6548?qgpn=am6548
http://www.tij.co.jp/product/am6528?qgpn=am6528
http://www.tij.co.jp/product/am6546?qgpn=am6546
http://www.tij.co.jp/product/am6526?qgpn=am6526
http://www.tij.co.jp/product/am6527?qgpn=am6527

NOILVINHO4NI SONVAQY

AM6548, AM6528, AM6546 13 TEXAS
AM6526, AM6527 INSTRUMENTS

JAJSGC3H -NOVEMBER 2017 —-REVISED JUNE 2019 WWW.tij.cO.jp

(1) P = core_clk period

Ik PREP1 bl

|
|

CAP |
| |

l@ PREP2 +:

|
| |

SPRSPO08_TIMING_ECAP_01

5-106. PRU_ICSSG ECAP Timing

#k 5-101. PRU_ICSSG ECAP Switching Characteristics

NO. PARAMETER DESCRIPTION MIN MAX | UNIT
PREP3 | tyapwwm) Pulse Duration, Auxillary PWM (APWM) output 0+2*p ® ns
PREP4 | ty(synco) Pulse Duration, Sync output (asynchronous) 0+P ® ns

(1) P = core_clk period

SPRSPO08_TIMING_ECAP_02

K 5-107. PRU_ICSSG ECAP Switching Characteristics

5.9.5.21.6 PRU_ICSSG RGMII, MII_RT, and Switch

5.9.5.21.6.1 PRU_ICSSG MDIO Electrical Data and Timing

#k 5-102. PRU_ICSSG MDIO Timing Requirements — MDIO_DATA

NO. PARAMETER DESCRIPTION MIN MAX | UNIT
PRMDI1 | tsympio-Mpc) Setup time, MDIO valid before MDC High 90 ns
PRMDI2 | tympc-mpio) Hold time, MDIO valid from MDC High 0 ns
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(1) P =Cycle time

[ PRMDI1——————»|
I :<-PRMDI2->|
|
| I
MDIO_CLK (Output) /" I \ }l( I \
| |
| I

MDIO_DATA (input) | X X

SPRS91x_TIMING_PRU_MII_RT_01

5-108. PRU_ICSSG MDIO_DATA Timing — Input Mode

#% 5-103. PRU_ICSSG MDIO Switching Characteristics — MDIO_CLK

NO. PARAMETER DESCRIPTION MIN MAX | UNIT
PRMC1 |ty mpc) Cycle time, MDC 400 ns
PRMC2 | tywbcH) Pulse Duration, MDC High 160 ns
PRMC3 | twwbcL) Pulse Duration, MDC Low 160 ns
PRMC4 | tympc) Transition time, MDC 5 ns

| I

|<—PRMCZ—>I | [¢—PRMC3—»
I I

I [ I [ [
MDIO_CLK _\_/w

i
I
—>»| l«—PRMC4

[———PRMC1———f PRMC4—j f4—
|
N
|
|
|

SPRS91x_TIMING_PRU_MII_RT_02

K 5-109. PRU_ICSSG MDIO_CLK Timing

#k 5-104. PRU_ICSSG MDIO Switching Characteristics — MDIO_DATA

NO. PARAMETER DESCRIPTION MIN MAX | UNIT
PRMDO1 | tympc-mpio) Delay time, MDC High to MDIO valid 10 ns

[¢——————PRMDO1——————f
|

MDIO_CLK (Output) \ }!/ \ I /
1
|

MDIO_DATA (Output) X X

SPRS91x_TIMING_PRU_MII_RT_03

K 5-110. PRU_ICSSG MDIO_DATA Timing — Output Mode

5.9.5.21.6.2 PRU_ICSSG RGMII Electrical Data and Timing
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% 5-105. PRU_ICSSG RGMII Timing Requirements - RGMII_RCLK

NO. PARAMETER DESCRIPTION MODE MIN MAX | UNIT
PRRG1 | tcrxc) Cycle time, RXC 10 Mbps TBD TBD ns
100 Mbps TBD TBD ns
1000 Mbps 7.2 8.8 ns
PRRG2 | tyrxcH) Pulse duration, RXC high 10 Mbps TBD TBD ns
100 Mbps TBD TBD ns
1000 Mbps 3.6 4.4 ns
PRRG3 | twrxcL) Pulse duration, RXC low 10 Mbps TBD TBD ns
100 Mbps TBD TBD ns
1000 Mbps 3.6 4.4 ns
PRRG4 | tyrxc) Transition time, RXC 10 Mbps TBD ns
100 Mbps TBD ns
1000 Mbps 0.75 ns
[¢—PRRG1——¥]
:<—PRRGZ—>I : [¢—PRRG3—»
| | | | |
RGMII_RXC _\_/_\_/_\I\
I
—>»| |[«—PRRG4

SPRS91x_TIMING_PRU_RGMII_RT_04

K 5-111. PRU_ICSSG RGMII_RCLK Input Timing

#k 5-106. PRU_ICSSG RGMII Timing Requirements - RGMII_RD[3:0] and RGMII_RCTL

NO. PARAMETER DESCRIPTION MODE MIN MAX | UNIT

PRRG5 | tsyrp-RXC) Setup time, RD[3:0] valid before RXC high/low 10 Mbps TBD ns
100 Mbps TBD ns

1000 Mbps 1 ns

tsu(RX_CTL-RXC) Setup time, RX_CTL valid before RXC high/low 10 Mbps TBD ns

100 Mbps TBD ns

1000 Mbps 1 ns

PRRG6 | thrxc-rRD) Hold time, RD[3:0] valid after RXC high/low 10 Mbps TBD ns
100 Mbps TBD ns

1000 Mbps 1 ns

th(RXC-RX_CTL) Hold time, RX_CTL valid after RXC high/low 10 Mbps TBD ns

100 Mbps TBD ns

1000 Mbps 1 ns

PRRG7 | tyrp) Transition time, RD 10 Mbps TBD ns
100 Mbps TBD ns

1000 Mbps 0.75 ns

tirx_cTL) Transition time, RX_CTL 10 Mbps TBD ns

100 Mbps TBD ns

1000 Mbps 0.75 ns
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——————PRPG5——————»|
| l«PRPGE-»|
| |
| | |

RGMII_RXCLK (Input) / \ \ y 4 | \
\ |

RGMII_RXD[3:0], \ L 4

RGMII_RXDVi | X :X:

RGMII_RXER (Inputs
+»| leprPG7

SPRS91x_TIMING_PRU_RGMII_RT_05

5-112. PRU_ICSSG RGMII_RDI[3:0] and RGMII_RCTL Input Timing

#k 5-107. PRU_ICSSG RGMII Switching Characteristics - RGMII_TCLK

NO. PARAMETER DESCRIPTION MODE MIN MAX | UNIT
PRRG8 | tyTxc) Cycle time, TXC 10 Mbps TBD TBD ns
100 Mbps TBD TBD ns
1000 Mbps 7.2 8.8 ns
PRRGY | twrxcH) Pulse duration, TXC high 10 Mbps TBD TBD ns
100 Mbps TBD TBD ns
1000 Mbps 3.6 4.4 ns
PRRG10 | twrxcy) Pulse duration, TXC low 10 Mbps TBD TBD ns
100 Mbps TBD TBD ns
1000 Mbps 3.6 4.4 ns
PRRG11 |tyrxc) Transition time, TXC 10 Mbps TBD ns
100 Mbps TBD ns
1000 Mbps 0.75 ns
|¢——— PRRG8 ——»| PRRG11—p; :&

:FPRRGQ%: : :%PRRG10+: : :

I | I | | o

RGMII_TXC _\_/_\_/_m

I
—>»! |«—PRRG11
SPRS91X_TIMING_PRU_RGMI_RT 06
Kl 5-113. PRU_ICSSG RGMII_RCLK Output Timing
F% 5-108. PRU_ICSSG RGMII Switching Characteristics - RGMII_TD[3:0] and RGMII_TCTL
NO. PARAMETER DESCRIPTION MODE MIN MAX | UNIT
PRRG12 | tsTp-TXC) TD to TXC output skew 10 Mbps TBD TBD ns
100 Mbps TBD TBD ns
1000 Mbps TBD TBD ns
tsk(Tx_cTL-TXC) TX_CTL to TXC output skew 10 Mbps TBD TBD ns
100 Mbps TBD TBD ns
1000 Mbps TBD TBD ns
Copyright © 2017-2019, Texas Instruments Incorporated Specifications 229

Submit Documentation Feedback
Product Folder Links: AM6548 AM6528 AM6546 AM6526 AM6527

ADVANCE INFORMATION


http://www.tij.co.jp/product/jp/am6548?qgpn=am6548
http://www.tij.co.jp/product/jp/am6528?qgpn=am6528
http://www.tij.co.jp/product/jp/am6546?qgpn=am6546
http://www.tij.co.jp/product/jp/am6526?qgpn=am6526
http://www.tij.co.jp/product/jp/am6527?qgpn=am6527
http://www.tij.co.jp
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=JAJSGC3H&partnum=AM6548
http://www.tij.co.jp/product/am6548?qgpn=am6548
http://www.tij.co.jp/product/am6528?qgpn=am6528
http://www.tij.co.jp/product/am6546?qgpn=am6546
http://www.tij.co.jp/product/am6526?qgpn=am6526
http://www.tij.co.jp/product/am6527?qgpn=am6527

NOILVINHO4NI SONVAQY

AM6548, AM6528, AM6546 13 TEXAS
AM6526, AM6527 INSTRUMENTS

JAJSGC3H -NOVEMBER 2017 —-REVISED JUNE 2019 WWW.tij.cO.jp

%k 5-108. PRU_ICSSG RGMII Switching Characteristics - RGMII_TD[3:0] and RGMII_TCTL (continued)

NO. PARAMETER DESCRIPTION MODE MIN MAX | UNIT
PRRG13 | tytp) Transition time, TD 10 Mbps TBD ns
100 Mbps TBD ns
1000 Mbps 0.75 ns
tyrx_cTL) Transition time, TX_CTL 10 Mbps TBD ns
100 Mbps TBD ns
1000 Mbps 0.75 ns

(1) P =Cycle time

RGMII_TXC | \/
RGMII_TD[3:0] >|<; I/\l X ><

!
RGMILTX CTL ~ | | PRRG12 b < PRRG13

SPRS91x_TIMING_PRU_RGMII_RT_07

5-114. PRU_ICSSG RGMII_RD[3:0] and RGMII_RCTL Output Timing

5.9.5.21.6.3 PRU_ICSSG MII_RT Electrical Data and Timing

x

/

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).

£k 5-109. PRU_ICSSG MII_RT Timing Requirements — MII_RXCLK

NO. | PARAMETER DESCRIPTION MODE MIN MAX | UNIT

PMIRL | terx_cLk) Cycle time, RX_CLK 10 Mbps 399.96 400.04 ns
100 Mbps 39.996 40.004 ns
PMIR2 | tyrx_cLKH) Pulse Duration, RX_CLK High 10 Mbps 140 260 ns
100 Mbps 14 26 ns
PMIR3 | tyrx_cLkL) Pulse Duration, RX_CLK Low 10 Mbps 140 260 ns
100 Mbps 14 26 ns

[{¢—PMIRT———¥]

I I

|<fPMIR2—>| | [¢—PMIR3—Pp|
I I I

I | I | |
MIl_RXCLK _\_/_\_/_\_/_\

SPRS91x_TIMING_PRU_MII_RT_04

Kl 5-115. PRU_ICSSG MII_RXCLK Timing

#k 5-110. PRU_ICSSG MII_RT Timing Requirements — MII_TXCLK

NO. PARAMETER DESCRIPTION MODE MIN MAX | UNIT
PMITL | terx_cLk) Cycle time, TX_CLK 10 Mbps 399.96 400.04 ns
100 Mbps 39.996 40.004 ns
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%% 5-110. PRU_ICSSG MII_RT Timing Requirements — MII_TXCLK (continued)

NO. | PARAMETER DESCRIPTION MODE MIN MAX | UNIT
PMIT2 | tw(x_cLKH) Pulse Duration, TX_CLK High 10 Mbps 140 260 ns
100 Mbps 14 26 ns
PMIT3 | twrx_cLkL) Pulse Duration, TX_CLK Low 10 Mbps 140 260 ns
100 Mbps 14 26 ns
PMIT4 | trx_cLk) Transition time, TX_CLK 10 Mbps ns
100 Mbps ns
[———PMIT1———»] PMIT4—>i —
:<—PMIT2—>| : [{4—PMIT3—» : |
| | | |
I | I | | L
MIl_TXCLK _\_/w
(I
—» l—PMIT4
SPRS91x_TIMING_PRU_MII_RT 05
5-116. PRU_ICSSG MIl_TXCLK Timing
% 5-111. PRU_ICSSG MII_RT Timing Requirements — MIl_RXD[3:0], MIl_RXDV, and MIl_RXER
NO. PARAMETER DESCRIPTION MODE MIN MAX | UNIT
PMIR4 | tsyRxD-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
tsu(RX_DV-RX_CLK) 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
PMIRS | thrx_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[3:0] valid after RX_CLK 100 8 ns
th(RX_CLK-RX_DV) Hold time, RX_DV valid after RX_CLK Mbps 8 ns
th(RX_CLK-RX_ER) Hold time, RX_ER valid after RX_CLK 8 ns
[¢—PMIR&———¥
: le-PMIR5—|
| |
| | I
MIl_MRCLK (Input) /' | \ / | \
I I
MIl_RXD[3:0], | |
MII_RXDV, | X X
MII_RXER (Inputs)
SPRS91x_TIMING_PRU_MII_RT_06
5-117. PRU_ICSSG MII_RXDI[3:0], MIl_RXDV, and MIl_RXER Timing
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#% 5-112. PRU_ICSSG MII_RT Switching Characteristics — MIl_TXD[3:0] and MIl_TXEN

NO. PARAMETER DESCRIPTION MODE MIN MAX UNIT
PMITS | tgrx_cLK-TXD) Delay time, TX_CLK High to TXD[3:0] valid 10 Mbps 5 25 ns
td(TX_CLK-TX_EN) Delay time, TX_CLK to TX_EN valid 5 25 ns
td(TX_CLK-TXD) Delay time, TX_CLK High to TXD[3:0] valid 100 5 25 ns
tyrx oLk Eny | Delay time, TX_CLK to TX_EN valid Mbps 5 25| ns
< PMIT5 4
| I
MII_TXCLK (input) \ / \ | /
|
MIl_TXD[3:0], |
MII_TXEN (outputs) X X

SPRS91x_TIMING_PRU_MII_RT_07

5-118. PRU_ICSSG MII_TXDI[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.

5.9.5.22 Timers

For more details about features and additional description information on the device Timers, see the
corresponding sections within 4.3, Signal Descriptions and 6, Detailed Description.

#% 5-113, & 5-114 and K 5-119 present timings and switching characteristics of the Timers.

Fk 5-113. Timing Requirements for Timers

NO. PARAMETER DESCRIPTION MODE MIN MAX| UNIT
T1 to(TINPH) Pulse duration, high CAPTURE | 5+ 4P® ns
T2 tw(TINPL) Pulse duration, low CAPTURE | 5+ 4P® ns

(1) P = functional clock period in ns.

#k 5-114. Switching Characteristics for Timers

NO. PARAMETER DESCRIPTION MODE MIN MAX| UNIT
T3 tw(TOUTH) Pulse duration, high PWM -3 +4P® ns
T4 tw(TouTL) Pulse duration, low PWM -3 +4P® ns

(1) P = functional clock period in ns.

le 1 B T2 bl
| | |
TIMIx £ \R /q/
< T3 ra T4 »l

7 N i

TIMER_01

Kl 5-119. Timer Timing

For more information, see section Timers in the device TRM.
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5.9.5.23 UART

For more details about features and additional description information on the device Universal
Asynchronous Receiver Transmitter, see the corresponding sections within 4.3, Signal Descriptions and
6, Detailed Description.

F 5-115, % 5-116, and K| 5-120 present Timing Requirements and Switching Characteristics for UART

interface.
F 5-115. Timing Requirements for UART
NO. PARAMETER DESCRIPTION MODE MIN MAX| UNIT
4 tw(rxX) Pulse width, receive data bit, 15/30 pF high or low 095U ® 1.050® ns
5 tw(cTs) Pulse width, receive start bit, 15/30 pF high or low 095U ® 1.050® ns
t4(RTS-TX) Delay time, transmit start bit to transmit data p@ ns
ta(CcTS-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)
#k 5-116. Switching Characteristics Over Recommended Operating Conditions for UART
NO. PARAMETER DESCRIPTION MODE MIN MAX UNIT
ftoaud) Maximum programmable baud rate 15 pF 12 MHz
30 pF 0.115
2 tw(Tx) Pulse width, transmit data bit, 15/30 pF high or low u-20 y+2® ns
3 tw(RTS) Pulse width, transmit start bit, 15/30 pF high or low u-20 y+2® ns
(1) U =UART baud time = 1/Programmed baud rate
—»— 3
| |
I | —p—2
I Start ! : |
UART/_TXD Sk Bit
Data Bits
l—>»—5
| | | | 4
| |
: Start : : :
UART/_RXD Bit
Data Bits

K 5-120. UART Timing

For more information, see section Universal Asynchronous Receiver/Transmitter (UART) in the device
TRM.

5.9.5.24 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.

For more details about features and additional description information on the device Universal Serial Bus
Subsystem (USB), see the corresponding sections within 4.3, Signal Descriptions and 6, Detailed
Description.

For more information, see section Universal Serial Bus (USB) Subsystem in the device TRM.
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5.9.6 Emulation and Debug

5.9.6.1 Debug Trace

#* 5-117 and 5-121 assume testing over the recommended operating conditions and electrical
characteristic conditions.

Fz 5-117. Debug Trace Switching Characteristics

NO. PARAMETER DESCRIPTION MIN MAX UNIT
DBTR1 | tyrre cLi) Cycle time, TRC_CLK 10.16 ns
DBTR2 | tyTRrc_CLKH) Pulse width, TRC_CLK high 4.33 ns
DBTR3 | tyTrc_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)
DBTRS | tonrre cLk-TRc DATA) | Output hold time, TRC_CLK edge to TRC_DATA invalid 1.27 ns
DBTR6 | tosytrc_cTLV-TRC cLK) | Output setup time, TRC_CTL valid to TRC_CLK edge 1.27 ns
DBTR7 | ton(TRC_CLK-TRC_CTLI) Output hold time, TRC_CLK edge to TRC_CTL invalid 1.27 ns
DBTR8 | titrc cLK DATA cTL) | Output rise time, 30% VDD to 70% VDD 0.75 ns
DBTR9 | ti(TRC CLK_DATA CTL) Output fall time, 70% VDD to 30% VDD 0.75 ns

TRC_CLK \ |
EYQ’;};IS)‘ Case 1) \ - [« DBITR9 [ DBTR8
(Worst Case 2) } ‘ I }
le— DBTR4—»  DBTRS le—DBTR4-¥| —»———l—DBTR5
[4¢—DBTR6—b| DBTR7+0—}« }<7DBTR6$‘ M—}«DBTW
! Ly |
\ [
[
[« DBTR8
-» [« DBTR9

SPRSP08_Debug_01

Kl 5-121. Debug Trace Timing

5.9.6.2 IEEE 1149.1 Standard-Test-Access Port (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 4.3, Signal Descriptions and 6,
Detailed Description.

5.9.6.2.1 JTAG Electrical Data and Timing

#* 5-118, * 5-119, and K 5-122 assume testing over the recommended operating conditions and
electrical characteristic conditions.

#k 5-118. Timing Requirements for IEEE 1149.1 JTAG

NO. PARAMETER DESCRIPTION MIN MAX| UNIT
Ji terek) Cycle time minimum, TCK 75 ns
J2 t(TCKH) Pulse width minimum, TCK high 30 ns
J3 ty(TckL) Pulse width minimum, TCK low 30 ns
J4 tsu(TDI-TCK) Input setup time minimum, TDI valid to TCK high 8 ns
tsu(TMs-TCK) Input setup time minimum, TMS valid to TCK high 8 ns
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#k 5-118. Timing Requirements for IEEE 1149.1 JTAG (continued)

NO. PARAMETER DESCRIPTION MIN MAX| UNIT
J5 th(rck-TDI) Input hold time minimum, TDI valid from TCK high 5.2 ns
th(Tck-TMS) Input hold time minimum, TMS valid from TCK high 5.2 ns
#k 5-119. Switching Characteristics Over Recommended Operating Conditions for IEEE 1149.1 JTAG
NO. PARAMETER DESCRIPTION MIN MAX UNIT
J6 t4(rcKL-TDOI) Delay time minimum, TCK low to TDO invalid 0 ns
J7 t4(TcKL-TDOV) Delay time maximum, TCK low to TDO valid 27.75 ns
|« A1 »
‘4 J2 ol J3 »l
< Pl P
\ \ \
o ) \ /
J4 |l 5, \ J4_ |l U5,
| - | X g
| ¢ »
< >
| J6—tep! 7 |
\ |
5-122. JTAG Test-Port Timing
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6 Detailed Description

6.1

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. AM65xx 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 AM654x 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.

TI 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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6.2 Processor Subsystems

6.2.1 Arm Cortex-A53

The SoC implements two Dual-Core Arm Cortex-A53 Subsystems (CC_ARMSSO0 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.

Notes on references used in this document:

¢ Both Arm Cortex-A53 Subsystems are functionally identical and are referred to as a
single subsystem (CC_ARMSS), where appropriate.

¢ CC_ARMSS is also referred to as Arm CorePac and A53SS.
* Cortex-A53 is often shortened to A53.

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.

The Armv8-A architecture brings a number of new features. These include 64-bit data processing,
extended virtual addressing and 64-bit general purpose registers. The A53 processor is Arm’s first Armv8-
A processor aimed at providing power-efficient 64-bit processing. It features an in-order, 8-stage, dual-
issue pipeline, and improved integer, Arm® Neon™, Floating-Point Unit (FPU) and memory performance.

The A53 CPU supports two execution states: AArch32 and AArch64. The AArch64 state gives the A53
CPU its ability to execute 64-bit applications, while the AArch32 state allows the processor to execute
existing Arm®v7-A applications.

Details on the Compute Cluster module and the interaction between CC_ARMSS(s) and MSMC can be
found in the Compute Cluster chapter.

The CC_ARMSS supports the following key features:
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Cortex-A53 MPCore (A53 Cluster) features:
— Dual-core configuration (coherent SMP processors within the cluster)
— AB53 core revision: rOp4
— Full compliance to Armv8-A architecture

* AArch32 and AArch64 Execution States

— AArch32 for full backward compatibility with Armv7
— AArch64 for 64b support and new architectural features

e All exception levels ELO-3

» A32 Instruction Set

e T32 Instruction Set

» A64 Instruction Set
— Neon Advanced SIMD
— VFPv4 Floating point
— Hardware virtualization support
— Armv8 Cryptography Extensions
— Arm GICv3 architecture
— In-order pipeline with symmetric dual-issue of most instructions
— Harvard L1 with system MMU

» 32KB Instruction (Program) Cache

» 32KB Data Cache
— b512KB Shared L2 Cache

— Snoop Control Unit (SCU) managing the interconnect, arbitration, communication, cache-to-cache
and system memory transfers, cache coherence and other capabilities for the processor

— Generic Timer(s)
— Arm® CoreSight™ Debug and Trace Architecture
— Functional safety support
» Error Correction Code (ECC) protection for:
— L1 Data Cache (Data RAM)
— L2 Cache (Data RAM, Tag RAM)
— L1 SCU Duplicate Tags
» Parity protection for;
— L1 Instruction Cache (Data RAM and Tag RAM)
— L1 Data Cache Tag RAM and Dirty Bits
- TLB
» No error protection on branch protection and L2 victim RAM
» Support for error injection to all supported ECC memory blocks
— Provided for testing ECC functionality in safety-critical applications (add-on function from TI)
— Supported by ECC Aggregators at the CC_ARMSS level
256-bit wide, synchronous or asynchronous VBUSM.C master interface
— AXI2VBUSM_MASTER Bridge
— Sync/Async boot time selectable via pin
— Cache pre-warming via use of ACP Port
64-bit graycoded system input time
48-bit graycoded debug input time
32-bit VBUSP slave interface for debug (internally converted to APB)
32-bit ATB output port for debug/trace
Interface with Arm GIC-500 Interrupt Controller (SoC level, not part of CC_ARMSS)
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» Supports the SoC multi-core cache coherency architecture
» Dedicated MPU clocking (Arm PLLs) for full flexibility in performance trade-offs

» Advanced power management with fine-grained control of individual A53 CPU power domains, coarse-
grained cluster-level power management, and low-power standby modes (WFI/WFE modes)

» Dedicated RTI windowed watchdog timer per core
» Support for Little-Endian (LE) at core level

For more information, see section Compute Cluster Arm Cortex-A53 Subsystem in the device TRM.

6.2.2 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.

The Cortex-R5F processor is a Cortex-R5 processor that includes the optional Floating Point
Unit (FPU) extension.

The MCU_ARMSS supports the following features:
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» Dual Arm Cortex-R5F CPU configuration
— Core revision: r1p3
— Arm®v7-R profile
— Split/Lock operation
» Split mode: Two independently operating cores (Asymetric Multi Processing, no coherence)
» Lock (lockstep) mode: One main operating core with the other operating in lockstep for safety
» Boot-time configurable to be in split or lock mode
— L1 Memory System
» 16KB Instruction Cache
— 4x4KB ways
— SECDED ECC protected per 64 bits
» 16KB Data Cache
— 4x4KB ways
— SECDED ECC protected per 32 bits
* 64KB Tightly-Coupled Memory (TCM) per CPU
— SECDED ECC protected per 32 bits
— Readable/Writable from system
— Splitinto A and B banks (with B further splitting into BO and B1 interleaved banks)
— 32KB TCMA (ATCM)
— 16KB TCMBO (BOTCM)
— 16KB TCMB1 (B1TCM)
— Low interrupt latency with restartable instructions
— Non-Maskable Interrupt (NMI)
— Full-precision Floating Point (VFPv3)
— 16-region Memory Protection Unit (MPU)
— 8 breakpoints
— 8 watchpoints
— Dynamic branch prediction with global history buffer and 4-entry return stack
— CoreSight Debug Access Port (DAP)
— CoreSight ETM-R5 interface
— Performance Monitoring Unit (PMU)
* Interfaces
— 64-bit VBUSM master pair (1 read, 1 write) for L3 memory accesses (per core)
— 64-bit VBUSM slave for TCM access (per core)
» Also allows access to cache for debug purposes
— 32-bit VBUSP master for peripheral access (per core)
— 32-bit VBUSP slave configuration port (per core)
— 32-bit VBUSP slave debug port
» Allows access to all MCU_ARMSS internal debug logic
» Synchronous clock domain crossing on all interfaces
» 32-bit to 48-bit Region-based Address Translation (RAT) on memory access masters
— 16 regions
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» Integrated Vectored Interrupt Manager (VIM)
— 512 interrupts per core
* Only interrupts connected to R5F Core 0 are available in lock mode
» Each interrupt programmable as either IRQ or FIQ
» Each interrupt has a programmable enable mask
» Each interrupt has a programmable 4-bit priority
— Priority interrupt supported
— Vectored Interrupt Interface
» Compatible with R5F VIC port
» Programmable 32-bit vector address per interrupt
— Address is SECDED error protected
— Default vector addresses provided on DED
» Software interrupt generation
» Standard Arm CoreSight debug and trace architecture at the MCU_ARMSS level

— Cross Triggering: Supported by Cross Trigger Interface (CTI) (per CPU) and Cross Trigger Matrix
(CTM) components

— Processor Trace: Supported by Embedded Trace Macrocell (ETM) (per CPU) and Advanced Trace
Bus (ATB) Funnel components

» Integrated ECC Aggregators

— Support for error injection to all supported ECC memory blocks to test ECC functionality in safety-
critical applications (add-on function from TI)

— One ECC Aggregator per core to cover all RAMs associated with that core
e Boot

— From ROM or external memory

— From TCM

The MCU_ARMSS does not support the following features in this device:

» ACP port (no coherence)

» AXI peripheral port (PPX/PPV); corresponds to the VBUSM peripheral port at the MCU_ARMSS level
» Bus parity/ECC

For more information, see section MCU Arm Cortex-R5F Subsystem in the device TRM.
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6.3 Accelerators and Coprocessors

6.3.1 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_PRU1)

» 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.

The device has integrated three identical PRU_ICSSG subsystems (PRU_ICSSGO, PRU_ICSSG1 and
PRU_ICSSG2).

The PRU_ICSSG subsystem includes the following main features:

« Asynchronous capture [Serial Capture Unit (SCU)] with EnDat® 2.2 protocol and Sigma-Delta
demodulation support

» Two 32-bit load/store RISC CPU cores — Programmable Real-Time Units (PRUO and PRU1), each
with:
— 20 Enhanced General-Purpose Inputs (EGPI) and 20 Enhanced General-Purpose Outputs (EGPO)
— 12KB program memory per PRU (PRUO_IRAM and PRU1_IRAM) with ECC
— 4KB Broadside (BS) RAM
— MAC (Multiplier with optional Accumulation)
— CRC16/CRC32 HW accelerator
— Byte Swap, for Little/Big Endian conversion
— SUMB32 Hardware accelerator for UDP checksum
— Task Manager
— Support of 128-bit wide PSI-L TX port for streaming access to NAVSS0

— Broadside (32-bit) connection to MIl_G_RTn (where n= 1 or 2), Filter Data Base (FDB), Scratchpad
Memory (SPAD), SPINLOCK, XFR2VBUS, and RTU_PRUm (where m=0 or 1)
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» Two auxiliary Real-Time Transfer Units (RTU_PRUO and RTU_PRU1), each with:
— 8KB program memory with ECC
— 16KB Broadside (BS) RAM
— MAC (Multiplier with optional Accumulation)
— CRC16/CRC32 HW accelerator
— Byte Swap, for Little/Big Endian conversion
— Two instances of SUM32 Hardware accelerator
— Task Manager
— XFR2TR, for accelerating the internal memory copy of worklist from TRs (Transfer Requests)
— Supports 128-bit wide PSI-L RX/TX port for streaming access through NAVSSO
e Scratchpad Memory (SPAD) with 4 banks of 30 x 32-bit registers

e 64KB Shared general purpose memory RAM with ECC (Data RAM2), shared between PRUO and
PRU1

» Two 8KB Data Memories with ECC (Data RAMO and Data RAM1)
» Two 256-bit VBUSM Master Ports:

— Separate port for each PRUN/RTU_PRUN (where n = 0 or 1)

— Optional address translation for PRUn (where n = 0 or 1) transactions to External Host
» 16 Software Events generated by 2 PRUs

 Two Real-Time Ethernet ports (MIl_G_RT1 and MIl_G_RT2) configurable to connect to each PRUn
(where n = 0 or 1) to support multiple industrial communication protocols.

— Each of the Ethernet ports can be configured as MII/RGMII/SGMII ports
— NOTE: SGMIl mode is supported only for PRU_ICSSG2 instance

» Two Industrial Ethernet Peripheral's (IEPO/IEP1) to manage/generate Industrial Ethernet functions such
as time stamping.
— Each of the Industrial Ethernet 64-bit timers support 10 capture and 16 compare events along with
slow and fast compensation.

— Supports up to 4 sets of 3 phased motor control with 12 primary and 12 complimentary
programmable PWM outputs.

— Up to 9 safety events with optional external trip 10 per PWM set with hardware glitch filter.
* One MDIO port to control external Ethernet PHY
* One Enhanced Capture Module (ECAPO)
» 16550-compatible UART with a dedicated 192MHz clock to support 12-Mbps PROFIBUS
» Interrupt Controller (INTC)
— Up to 64 internal events, generated by modules, internal to the PRU_ICSSG
— Up to 96 external events, generated by the system
— Supports up to 20 interrupt channels
— Generation of 20 Host interrupts:
e 2 Host interrupts to PRUO and PRU1
* 2 Host interrupts to RTU_PRUO and RTU_PRU1

» 8 Host interrupts, exported from the PRU_ICSSG for signaling the Arm interrupt controllers
(pulse and level provided)

* 8 Host Interrupts for the Task Managers
— Each system event can be enabled and disabled
— Each host event can be enabled and disabled
— Hardware prioritization of events
» One 32-bit VBUSP slave (target) port for memory mapped register and internal memories access
» Flexible power management support
» Integrated 32-bit Interconnect
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6.3.2

The following PRU_ICSSG features are not supported:

* Only 4 of the IEPO (and none of the IEP1) Ethernet Digital Data Input/Output's of each PRU_ICSSG
are pinned out

* UART Modem interface is not supported
» The following features are not supported only for PRU_ICSSGO and PRU_ICSSG1:
— 12 Enhanced General-Purpose Inputs (pr<0/1>_pru0_r31_in[31:20]) are not pinned out
— 12 Enhanced General-Purpose Outputs (pr<0/1>_pru0_r31_out[31:20]) are not pinned out
— SGMII mode is not supported on PRU_ICSSGO0 and PRU_ICSSG1
» The following features are not supported only for PRU_ICSSGZ2:
— 14 Enhanced General-Purpose Inputs (pr<2>_pru0_r31_in[31:18]) are not pinned out
— 14 Enhanced General-Purpose Outputs (pr<2>_pru0_r31 out[31:18]) are not pinned out

For more information, see section Programmable Real-Time Unit Subsystem and Industrial
Communication Subsystem - Gigabit (PRU_ICSSG) in the device TRM.

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
e General Purpose Processing

The GPU subsystem supports the following features:
» Single-core GPU architecture is consists of:
— 1 x SGX544-MP1 core
— Shared system level cache of 64 KB
» Tile-based deferred rendering architecture:
— Reduces external bandwidth to SDRAM
— 32x32 pixels tile size
» Universal Scalable Shader Engine ( USSE™):
— Multithreaded engine incorporating vertex and pixel shader functionality
— Automatic load balancing of vertex and pixel processing tasks
» Present and texture load accelerator (PTLA):
Enables to move, rotate, twiddle, and scale texture surfaces
Supports RGB, ARGB, YUV4:2:2, and YUV4:2:0 surface formats
Supports bilinear upscale, boxcar filter downscale
Supports source colorkey

e Fully virtualized memory addressing for operating system (OS) operation in a unified memory
architecture:

— Memory management unit (MMU)
— Up to 4 GB virtual address space natively supported by graphics core:
» Address extension to 48-bit provided by RAT function

Graphics Feature Overview:
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* Texture support:
— Cube map
— Projected textures
— Non-square textures
* Texture formats:
— RGBA 8888, 565, 1555, and 1565
— Monochromatic 8, 16, 16f, 32f, and 32int
— Dual channel, 8:8, 16:16, and 16f:16f
— Compressed textures:
* PVRTC-i 2 bpp
 PVRTC-i 4 bpp
* PVRTC-ii 2 bpp
 PVRTC-ii 4 bpp
« ETC1
+ DXT 1-5and BC 4-5
— Programmable support for YUV formats:
» Programmable matrix in hardware, coefficients on 12 bits
* YUV4:2:2, YUVA4:2:0, two planes (NV12 or NV21); YUV4:2:0, three planes
* Resolution support:
— Frame buffer maximum = 4096 x 4096
— Texture maximum size = 4096 x 4096
» Texture filtering:
— Bilinear, Trilinear, Anisotropic
— Independent minification and magnification control
» Antialiasing:
— 4 x multisampling
— Programmable sample positions

TI provides the DXT1-5 and BC4-5 texture compression technology for use only with a
Microsoft Windows operating system. A separate license is required for the use of this
technology (also referred to as S3 texture compression technology) with any other operating
system.

For more information, see section Graphics Accelerator (GPU) in the device TRM.
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6.4 Other Subsystems

6.4.1

6.4.2

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.

Main components of the DMSC are:
* Arm Cortex-M3 processor core
» 160 KB ROM to allow boot sequence, authentication and provide security service (M3 accessible only)

» Two separate local memory banks for Instruction code (I-code) and Data space (D-code) with single
error correction and double error detection

* Firewall enabled 32-bit VBUSP CBASS interconnect

* Interrupt Aggregator with support of up to 80 interrupt inputs to the DMSC

* Four 32-bit Timers

* One RTI/WWDT module capable of issuing warm reset to the SoC

« DMSC control module - contains various control, configuration and status MMRs for power
management functions

* Debug and trace related modules

» Security Manager module for device security management, device type control (GP, EMU, HS),
emulation control, and key management

* AES engine with 128, 192 and 256-bits support

For more information, see section WKUP Device Management and Security Controller (DMSC) in the
device TRM.

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.

MSMC supports the following features:
+ 2MB (2 banks x 1MB) SRAM with ECC:

— Shared coherent level 2/level 3 memory-mapped SRAM
— Shared coherent level 3 cache
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256-bit processor port bus and 40-bit physical address bus

Coherent unified bi-directional interfaces to connect to processors or device masters
One infrastructure master interface

Single external memory master interface

Supports distributed virtual system

Supports internal DMA engine — DRU (Data Routing Unit)

— DMA in/out L2 SRAM, MSMC, DDR and system

— L2, L3 cache pre-warming and post flushing

Bandwidth management with starvation bound

Two-level QoS support for real-time/nonreal-time split

Security firewall flush support for SRAM/cache and external memory

Functional safety:

SEC/DED protection on all data and tag memories with hardware scrubbing
SEC/DED protection on all data pipelines

Data memory address hamming protection

Coherent interconnect transaction metadata parity protection

One interconnect messaging interface that supports DMA/prefetch requests to DRU
Trace and debugging support

Supports dynamic power up and power down on PDs low power modes, if required by system
applications

Supports dynamic clock gating on all logic units
Supports low power mode during low-usage processor states

MSMC does not support the following:

RAM address decode protection

Direct cache resize changes from one non-zero cache size configuration to another non-zero cache
size configuration. In this case software is required to manually transition down to zero cache size
configuration first, followed by a second transition from zero cache size configuration to the new non-
zero cache size configuration.

MSMC SRAM or SDRAM traffic during an MSMC cache resize transition. The traffic during this
transition has undefined behavior.

For more information, see section Multicore Shared Memory Controller (MSMC) in the device TRM.

6.4.3 NAVSS

6.4.3.1 NAVSSO

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)
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*  Memory CRC module

» Infrastructure components such as:
— CBASS

Proxies

Interrupt aggregators

Interrupt router

NBSS — This is a north bridge infrastructure

6.4.3.2 MCU_NAVSS

6.4.4

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:

e 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 sections Main Navigator Subsystem (NAVSS) and MCU Navigator Subsystem
(MCU NAVSS) in the device TRM.

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.

The PDMA architecture is intentionally heterogeneous (UDMA-P + PDMA) to right size the data transfer
complexity at each point in the system to match the requirements of whatever is being transferred to or
from. Peripherals are typically FIFO based and do not require multi-dimensional transfers beyond their
FIFO dimensioning requirements, so the PDMA transfer engines are kept simple with only a few
dimensions (typically for sample size and FIFO depth), hardcoded address maps, and simple triggering
capabilities.

Multiple source and destination channels are provided within the PDMA which allow multiple simultaneous
transfer operations to be ongoing. The DMA controller maintains state information for each of the channels
and employs round-robin scheduling between channels in order to share the underlying DMA hardware.

There are five PDMA modules in the device.
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6.4.4.1 PDMA Features

6.4.4.1.1 MCU_PDMAO Features

The MCU domain PDMAO supports the following features:

Implements CPPI 5.0 compliant third-party Unified Transfer Controller (UTC)
Provides 0 memory write access units

Provides 1 memory read access unit (Read Unit 0):

Provides a 32-bit wide VBUSP read-only master interface for peripheral accesses
Supports 1 outstanding read

Supports up to 4 simultaneous source (Rx) channels
Supports static Transfer Requests (TRs) only
Provides per-channel buffering:

Provides 8x128-bit word deep data FIFO for each source channel
Provides 128-bit wide PSI-L compliant data interface to remote UDMA-P and remote peripherals

6.4.4.1.2 MCU_PDMAL Features

The MCU domain PDMAL1 supports the following features:
Implements CPPI 5.0 compliant third-party Unified Transfer Controller (UTC)
Provides 1 memory write access unit (Write Unit 0):

Provides a 32-bit wide VBUSP write-only master interface for peripheral accesses.
Supports 1 outstanding write

Provides 1 memory read access unit

Provides a 32-bit wide VBUSP read-only master interface for peripheral accesses
Supports 1 outstanding read

Supports up to 19 simultaneous destination (Tx) channels
Supports up to 19 simultaneous source (Rx) channels
Supports static Transfer Requests (TRs) only

Supports MCAN special transfer mode

Provides per-channel buffering:

Provides 8x128-bit word deep data FIFO for each destination channel
Provides 8x128-bit word deep data FIFO for each source channel
Provides 128-bit wide PSI-L compliant data interface to remote UDMA-P and remote peripherals

Provides 128-bit wide PSI-L compliant data interface from remote UDMA-P and remote peripherals

6.4.4.1.3 PDMAO Features

The MAIN domain PDMAO supports the following features:
Implements CPPI 5.0 compliant third-party Unified Transfer Controller (UTC)
Provides 1 memory write access unit (Write Unit 0):

Provides a 32-bit wide VBUSP write-only master interface for peripheral accesses
Supports 1 outstanding write

Provides 1 memory read access unit (Read Unit 0):

Provides a 32-bit wide VBUSP read-only master interface for peripheral accesses
Supports 1 outstanding read

Supports up to 3 simultaneous destination (Tx) channels
Supports up to 3 simultaneous source (Rx) channels
Supports static Transfer Requests (TRs) only
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» Provides per-channel buffering:

Provides 8x128-bit word deep data FIFO for each destination channel

Provides 8x128-bit word deep data FIFO for each source channel

Provides 128-bit wide PSI-L compliant data interface to remote UDMA-P and remote peripherals
Provides 128-bit wide PSI-L compliant data interface from remote UDMA-P and remote peripherals

6.4.4.1.4 PDMAL1 Features

The MAIN domain PDMA1 supports the following features:
e Implements CPPI 5.0 compliant third-party Unified Transfer Controller (UTC)
e Provides 1 memory write access unit (Write Unit 0):
— Provides a 32-bit wide VBUSP write-only master interface for peripheral accesses
— Supports 1 outstanding write
e Provides 1 memory read access unit (Read Unit 0):
— Provides a 32-bit wide VBUSP read-only master interface for peripheral accesses
— Supports 1 outstanding read
e Supports up to 23 simultaneous destination (Tx) channels
e Supports up to 23 simultaneous source (Rx) channels
e Supports static Transfer Requests (TRs) only
» Provides per-channel buffering:
— Provides 8x128-bit word deep data FIFO for each destination channel
— Provides 8x128-bit word deep data FIFO for each source channel
— Provides 128-bit wide PSI-L compliant data interface to remote UDMA-P and remote peripherals
— Includes 1 output event transport lane
— Provides 128-bit wide PSI-L compliant data interface from remote UDMA-P and remote peripherals
» Includes support for converting 16 local events to global events with corresponding mapping registers

6.4.4.1.5 PDMA_DEBUG Features

The Debug PDMA supports the following features:
* Implements CPPI 5.0 compliant third-party Unified Transfer Controller (UTC)
* Provides 0 memory write access units
* Provides 1 memory read access unit (Read Unit 0):
— Provides a 64-bit wide VBUSP read-only master interface for peripheral accesses
— Supports 1 outstanding read
» Supports up to 3 simultaneous source (Rx) channels
» Supports static Transfer Requests (TRs) only
» Provides per-channel buffering:
— Provides 8x128-bit word deep data FIFO for each source channel
— Provides 128-bit wide PSI-L compliant data interface to remote UDMA-P and remote peripherals

For more information, see section PDMA Controller in the device TRM.

6.4.5 Peripherals

6.45.1 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).

There are total of two ADC modules in the device.

Each ADC module has the following features:
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* 4 MSPS rate with a 60 MHz SMPL_CLK
» Functional Safety Debug Mode
» Single-ended or differential input options
* Programmable Finite State Machine (FSM) sequencer that supports the following:
— Software initiated start of conversion
— Optional hardware start of conversion (SOC), synchronized to external hardware event
— Single conversion (one-shot mode)
— Continuous conversions (continuous mode)
— Sequence through all enabled steps based on a mask
— Programmable open delay before executing each step
— Programmable sampling delay for each step
— Programmable averaging (16, 8, 4, 2, or 1) of input samples for each step
— Store data in either of two FIFOs — 256-word x 16-bit
— Option to encode input (channel) number with data
— Support for servicing FIFOs via DMA or processor
— Programmable DMA request event (for each FIFO)
» Support for the following interrupts and status, with masking:
— Interrupt if AFE fails to return end of conversion (EOC)
— Interrupt after a sequence of conversions (all hon-masked steps)
— Interrupt for FIFO threshold levels
— Interrupt if sampled data is out of a programmable range
— Interrupt for FIFO overflow and underflow conditions
— Status bit to indicate if ADC is busy converting

ADC Not Supported Features:

* No packing of 16-bit FIFO data onto 32-bit DMA bus

* Big endian

» Support only 32-bit aligned read/write accesses on the MCU_CBASSO0/DMA ports

For more information, see section Analog-to-Digital Converter (ADC) in the device TRM.

6.4.5.2 CAL

CALSSO 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.

The device includes one instantiation of CAL Subsystem named CALSSO, with a single companion
CAMERARXO instance.

The device CALSS provides the followng main features:
e Up to 250 MHz processing clock rate
» Interfaces:

One PHY Protocol Interfaces (PPl) to shared companion MIPI D-PHY compliant receiver
(CAMERARX)

Serial Configuration Interface (SCP) to CAMERARX
32-bit slave configuration interface (OCPC) to the system interconnect
128-hit master data interface (OCPO) to the system interconnect and memory

e On-the-fly functional mode: A byte stream received from PPI is interpreted as a MIPI CSI-2 stream.
Pixels are extracted and sent to the system memory.
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» MIPI CSI-2 low level protocol support:
— Up to 8 contexts (VCT + DT combinations)
— Data lane merger
— Error detection/correction (CRC/ECC)
— Re-synchronization FIFO
» Up to four [4] independent pixel processing contexts:
— All primary and secondary MIPI CSI-2 formats supported
— Extract pixels from byte stream
— DPCM decompression (4 pixels/cycle for predictorl; 1 pixel/cycle for predictor2)
— DPCM compression (2 pixels/cycle for predictorl; predictor2 is not supported)
— Pixel packing into a byte stream (for memory storage)
» Up to eight [8] independent write DMA contexts:
— Write header, pixel, or attribute data
— Horizontal cropping
— Pack data from independent streams into efficient OCP transactions
— 1D and 2D addressing modes (only INCR bursts)
— Resynchronize on line boundaries (for TxBuffer overflows)
— Linear, circular, and sub-sampled addressing modes

CALSS does not support the following features:
» ECC on internal RAMs

For more information, see section Camera Adapter Layer (CAL) Subsystem in the device TRM.

6.45.3 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 (RMlI),
and the Management Data Input/Output (MDIO) interface for physical layer device (PHY) management.

The MCU_CPSWO subsystem provides the following features:

* One Ethernet port (port 1) with selectable RGMII and RMII interfaces and an internal Communications
Port Programming Interface (CPPI) port (port 0)

* Synchronous 10/100/1000 Mbit operation

» Flexible logical FIFO-based packet buffer structure

» Eight priority level Quality Of Service (QOS) support (802.1p)

» Support for Audio/Video Bridging (P802.1Qav/D6.0)

» Support for IEEE 1588 Clock Synchronization (2008 Annex D, Annex E and Annex F)

— Timestamp module capable of time stamping external timesync events like Pulse-Per-Second and
also generating Pulse-Per-Second outputs

— CPTS module that supports time stamping for IEEE1588 with support for 4 hardware push events
and generation of compare output pulses

» DSCP Priority Mapping (IPv4 and IPv6)
» Energy Efficient Ethernet (EEE) support (802.3az)
* Flow Control (802.3x) Support
* Non Blocking switch fabric
» Time Sensitive Network Support
— |EEE P902.3br/D2.0 Interspersing Express Traffic
— |EEE 802.1Qbv/D2.2 Enhancements for Scheduled Traffic
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» Address Lookup Engine (ALE)

— Configurable number of addresses plus VLANs

— Wire rate lookup

— Host controlled time-based aging and/or auto-aging

— Spanning tree support

— L2 address lock and L2 filtering support

— MAC authentication (802.1x)

— Receive-based or destination-based Multicast and Broadcast rate limits

— MAC address blocking

— Source port locking

— OUI (Vendor ID) host accept/deny feature

— Configurable number of classifier/policers

— VLAN support

e 802.1Q compliant
— Auto add port VLAN for untagged frames on ingress
— Auto VLAN removal on egress and auto pad to minimum frame size

» EtherStats and 802.3Stats Remote network Monitoring (RMON) statistics gathering (per port)
» Ethernet CRC selectable per port
» Ethernet Mac transmit to Ethernet Mac receive Loopback mode (digital loopback) supported
 CPSGMII Loopback Modes (transmit to receive)
e Maximum frame size of 2024 bytes
» Management Data Input/Output (MDIO) module for PHY Management with Clause 45 support
» Programmable interrupt control with selected interrupt pacing
» Host port CPPI Streaming Packet Interface (CPPI_GCLK)
* Flow Control Support (802.3x)
» Digital loopback and FIFO loopback modes supported
e Emulation support

» Full duplex mode supported in 10/100/1000 Mbps. Half-duplex mode supported only in 10/100 Mbps
modes only.

* RAM Error Detection and Correction (SECDED)

The following MCU_CPSWO features are not supported:
e Maximum frame size of 9600 bytes

« MIl/ GMII Mode

*  SGMIl Mode

« MACSEC

» Synchronous Ethernet

» Software reset

» Ethernet Port Reset Isolation

» Rate-limiting is not supported in half-duplex mode

« Dual VLAN switch operations are not supported

» Gigabit half-duplex mode is not supported (10/100 Mbps half-duplex mode is supported).
 RGMII Internal Delay Mode disabled.

For more information, see section Gigabit Ethernet MAC (MCU_CPSWO) in the device TRM.
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6.45.4 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.

The device has eleven instances of DCC modules.

The DCC uses two independent clock sources to detect when one is out of spec. Each DCC module
implements the following features:

Two independent counter blocks count clock pulses from each clock source

Each counter block is programmable, however, for proper operation the counters must be programmed
with seed values that respect the ratio of the two clock frequencies

Configurable timebase for error signal
Error signal generation when one of the clocks is out of spec
Clock frequency measurement

For more information, see section Dual Clock Comparator (DCC) in the device TRM.

6.4.5.5 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 DDRSSO and is used to provide an
interface to external SDRAM devices which can be utilized for storing program or data. DDRSSO is
accessed via MSMC, and not directly through the system interconnect.

The DDRSSO supports:

Memory Types:

— DDR3L

— DDR4

— LPDDR4

Memory Bus Features:

— 39-bit width with ECC (32 bits for data and 7 bits for ECC)
— 1/2 width (22-bit) mode via software configuration

— 1/4 width (13-bit) mode via software configuration

— Upto 2 ranks (LPDDRA4 only)

— SDRAM address range up to 32 GB

System Bus Interface:

256-bit data width

Clock asynchronous to DDR clock

Little endian only

Address aliasing prevention to block accesses to unpopulated SDRAM region
Configuration Bus Interface:

32-bit data width

Linear incrementing addressing mode

32-bit aligned accesses only

Little endian only
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* Key Features:

Full coherency across all commands

Bank interleaving

Priority based scheduling

Scheduling based on bank openness

Class of Service (CoS)

» Three latency classes supported

» Programmable counters to tune CoS
Read/write scheduling to avoid turn-around time
Prioritized refresh scheduling

Dynamic change of refresh rate via software for extended temperatures
Statistical counters for performance management

« ECC Features:

SEC/DED for 32-bit interface (39-bit with ECC)

e Supported only for DDR3 and DDR4

SEC/DED for 16-bit interface (22-bit with ECC)

e Supported for DDR3, DDR4, and LPDDR4

SEC/DED for 8-bit interface (13-bit with ECC)

e Supported only for DDR3 and DDR4
Read-modify-write ECC for sub-word writes

ECC address error logging

Statistical counters for counting ECC errors

Injecting ECC errors during normal operation for validation

Automatic ECC scrub operation inside the DDR controller for any read command received which
has led to a single-bit error.

» At any time, only one outstanding ECC scrub operation is allowed inside the DDR controller

e Low Power Features:

All power modes defined by JEDEC (clock stop for LPDDRYX, self-refresh, power-down, etc.)
Self-refresh entry and exit via software or clock stop reg/ack

System bus clock stop via clock stop request when controller is idle

Automatic idle power saving mode when no or low activity is detected

DDR and system bus clock frequency change using self-refresh via software or clock stop request
Turning off SoC power after DDR is put into self-refresh (DDR reset and CKE IO retention)

» Functional Safety Features:

ECC on data
Parity on address and command
ECC on internal RAMs
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DDR PHY Features:

Partial data macro use for ECC in 39-bit and 22-bit mode
Automatic and software controllable DDR-PHY and I/Os initialization and calibration (ZQ)

Automatic and software controllable delay line calibrations with voltage and temeprature (VT)
compensation

Automatic and software controllable write levelling with VT compensation
Automatic read DQS gating training per rank with VT compensation
Automatic and software controllable DQ/DQS eye training per rank
Automatic and software controllable read and write data bit deskew

Automatic and software controllable Command/Address (CA) levelling with VT compensation for
LPDDR4

Automatic and software controllable CA bit deskew for LPDDR4

Refreshes to SDRAM during leveling and training

Any bit in the byte lane as prime bit for write leveling and read trainings

No seeding requirement based on board topology for any of the leveling and training algorithms
Max channel length of 3 inches with controlled impedance for command and data channels
Dynamic/automatic 1/O receiver disable when read transfer is not on going

Capability of disabling unused data macros and 1/0Os when not in use

DDRSSO0 does not support the following:

4-bit wide DDR4 devices

UDIMMs

SODIMMs

RDIMMs

LRDIMMs

Address mirroring for DIMMs

Data bus obfuscation or any other kind of encryption
Automatic periodic scrubbing of SDRAM for ECC
32-bit with ECC (39-bit) for LPDDR4

8-bit with ECC (13-hit) for LPDDR4

8-bit without ECC for LPDDR4

Two independent 16-bit channel operation for LPDDR4
DDR4 DBI mode

DDR3 SDRAMs

DDR3U SDRAMs

LPDDR3 SDRAMs

LPDDR2 SDRAMs

LPDDR4X SDRAMs

Only single rank is supported for DDR3L and DDR4
Hardware FFC (Fast Frequency Change)

DDR4 Geardown mode

Write data CRC for DDR4 when ECC is enabled
PLL bypass mode for AC and Data macros

For more information, see section DDR Subsystem (DDRSS) in the device TRM.
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6.4.5.6 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.

The device includes one instantiation of DSS named DSSO0 (with a single OLDITXO0 instance).

DSS includes a Display Controller (DISPC), with the following main features:
e Internal DMA engine:

Support for 1D DMA transfers only

Support for 48-bit addressable memory space

No support for rotation and memory fragmentation

Integrated buffers between DMA engine and video pipelines

Programmable buffer thresholds

Self-refresh using the DMA buffers (outputing data on display only from the DMA buffer)

Arbitration between normal/low priority pipelines

On-the-fly support for source image flip along X and Y axis (flip/mirror support)

Support for up to 4K-pixels wide frame buffer for 8/16/32/64-bit per pixel, if the frame buffer is used
without scaling (that is, no upscale/downscale) in the video pipelines

Support for up to 2560-pixels wide frame buffer for 8/16-bit per pixel, if scaling is enabled in video
pipelines

Support for up to 1280-pixels wide frame buffer for 32-bit per pixel, if scaling is enabled in video
pipelines

Support for up to 640-pixels wide frame buffer for 64-bit per pixel, if scaling is enabled in video
pipelines

Support for secure access to firewall protected frame buffer in DDR memory

Support for MFLAG mechanism to indicate critical fullness of DMA buffer (close to underflow for a
video pipeline)
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One Video Pipeline (VID):

RGB input source pixel formats support:
e BITMAP1, BITMAP2, BITMAP4, BITMAP8

* ARGB16-4444, ABGR16-4444, RGBA16-4444, RGB16-565, BGR16-565, ARGB16-1555,
ABGR16-1555

* RGB16-565/BGR16-565 with a separate A8 plane
+ RGB24-888, BGR24-888

+ ARGB32-8888, ABGR32-8888, BGRA32-8888, RGBA32-8888, ARGB32-2101010, ABGR32-
2101010

* ARGB64-16161616, RGBA64-16161616

» Additionally, equivalent RGBx, XRGB, xBGR, and BGRx pixel formats defined, considering that
A component of RGBA, ARGB, ABGR, BGRA pixel formats is ignored by DSS hardware (for
example, ARGB -> xRGB, where A can be ignored by not selecting alpha pixel)

* Pre-multiplied ARGB/RGBA formats

YUV input source pixel formats support:

* Packed: YUV422-UYVY, YUV422-YUV2

o 2-plane: YUV420-NV12, YUV420-NV21

e 8-bit per component support for all YUV formats

» 10/12-bit per component packed/unpacked source format support for YUV420/422 (internally
processed as 8-bit component data)

Programmable poly-phase filter (scaler):

* Independent horizontal and vertical resampling: up-sampling (up to x16), and down-sampling
(down to 1/4)

e Maximum input width supported: 1280 pixels (using 32-bit pixels and 5-tap mode), 2560 pixels
(using 16-bit pixels and 5-tap mode), and 2560 pixels (using 32-bit pixels and 3-tap mode)

* No limitation on the input height

e Supported input pixel formats: ARGB48-12121212, YUV422-UYVY, YUV422-YUV2, and
YUV420-NV12. The alpha channel is rescaled like the R, G and B color components. 16 phases
with symmetrical coefficients are implemented.

Programmable color space conversion (CSC) from YUV422/YUV420 (after chroma upsampled to
YUV444 using the scaler) into ARGB48-12121212

Programmable Brightness/Contrast/Hue/Saturation using the CSC block
Programmable VC1 range mapping
Luma Key generation

256 x 24-bit entries color look-up table (CLUT), used either to convert BITMAP (1, 2, 4, or 8-bit
indexed formats) into RGB format, or for RGB to RGB inverse gamma correction
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* One Video Lite Pipeline (VIDL1)

RGB input source pixel formats support:
e BITMAP1, BITMAP2, BITMAP4, BITMAP8

* ARGB16-4444, ABGR16-4444, RGBA16-4444, RGB16-565, BGR16-565, ARGB16-1555,
ABGR16-1555

* RGB16-565/BGR16-565 with a separate A8 plane
+ RGB24-888, BGR24-888

+ ARGB32-8888, ABGR32-8888, BGRA32-8888, RGBA32-8888, ARGB32-2101010, ABGR32-
2101010

* ARGB64-16161616, RGBA64-16161616

» Additionally, equivalent RGBx, XRGB, xBGR, and BGRx pixel formats defined, considering that
A component of RGBA, ARGB, ABGR, BGRA pixel formats is ignored by DSS hardware (for
example, ARGB -> xRGB, where A can be ignored by not selecting alpha pixel)

* Pre-multiplied ARGB/RGBA formats

YUV input source pixel formats support:

* Packed: YUV422-UYVY, YUV422-YUV2

o 2-plane: YUV420-NV12, YUV420-NV21

e 8-bit per component support for all YUV formats

» 10/12-bit per component packed/unpacked source format support for YUV420/422 (internally
processed as 8-bit component data)

YUV420 to YUV422 chroma upsampling using an average filter

YUV422 to YUV444 chroma upsampling using a 4-tap filter based on Catmull-Rom algorithm
Programmable color space conversion (CSC) from YUV422/YUV420 into ARGB48-12121212
Programmable Brightness/Contrast/Hue/Saturation using the CSC block

Programmable VC1 range mapping

Luma Key generation

256 x 24-bit entries color look-up table (CLUT), used either to convert BITMAP (1, 2, 4, or 8-bit
indexed formats) into RGB format, or for RGB to RGB inverse gamma correction

» Two Overlay Managers (OVR1 and OVR2):

Input pixel format: ARGB48-12121212

Output pixel format: ARGB48-12121212
Transparency color key (source and destination)
Programmable background color

Alpha blending support: embedded pixel alpha (ARGB and RGBA), global pixel, combination of
global pixel and pixel alpha

Z-order programmable (full flexibility)
Color bar test pattern insertion
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Two Video Port outputs (VP1 and VP2):

— Up to 24 bits per pixel on the output interface (selection between 12, 16, 18, or 24 bits)

— Independent programmable timing generator for each VP output to support up to 165 MHz pixel
clock frequency for video formats defined in CEA-861-E and VESA-DMT standards (including
1600x1200@60fps or 1920x1200@60fps with reduced blanking)

— Independent programmable 8-bit gamma correction support on each VP output

— Fully programmable color space conversion matrix to serve as color phase rotation (CPR) and/or as
brightness/contrast/saturation control on the combined output

— Independent programmable multiple cycles output format on 8/9/12/16-bit time division multiplexed
(TDM) interface for each VP output

— Configurable VP output mode: progressive or interlaced mode

— Selection between RGB and YUV422 output pixel format (YUV422 only available when a BT mode
is enabled)

Safety Features:

— Supports up to 4 programmable (position/size) safety check regions on each display output

— Support for 1 safety check region on each input video pipeline output

— Support for MISR (Multiple Input Signature Register) on each safety region, used to perform data
correctness check and/or freeze frame detection

DSS integrates a single-link Open LVDS Display Interface transmitter (OLDITX) with the following main
features:

Up to 170MHz input pixel data interface support: RGB[23:0], VS, HS, DE. Limited by the maximum
data rate provided by the DISPC video port output connected to OLDITX.

Single (non-duplicate) OLDI output link mode.

18-bit or 24-bit output with OLDI mapping modes (three or four LVDS data channels, one clock
channel).

LVDS signaling: Compliant with ANSI/TIA/EIA644-A standard (Electrical Characteristics of Low Voltage
Differential Signaling (LVDS) Interface Circuits).

LVDS transmit throughput performance: WUXGA (1920x1200@60), 162 MHz pixel clock resolution.

Test support features: Built-in pattern generator; loopback mode.

DSS provides two interfaces to device interconnect:

One 128-bit master port (with MFLAG support), used by the DISPC DMA engine to read data from
device system memory.

One 32-bit slave port, used for configuration of the memory mapped registers inside DSS.

DISPC does not support the following features:

Write-back pipeline for memory-to-memory composition
2-D tiled buffer access

On-the-fly rotation

Compressed data format

Fragmented frame buffers

YUV formats (YUV420/YUV422) on the video pipeline inputs and video port outputs (BT.656/BT.1120
modes)

OLDITX does not support the following features:

Single link duplication mode

Dual link (master or slave) mode
DC balanced mode on LVDS output
Hot plug detection

EDID/DDC
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* Gamma correction
» Internal PLL clock recovery
» Digital display information protection

For more information, see section Display Subsystem (DSS) in the device TRM.

6.4.5.7 ECAP

The enhanced Capture (ECAP) module can be used for:

e 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

e Period and duty cycle measurements of pulse train signals

« Decoding current or voltage amplitude derived from duty cycle encoded current/voltage sensors.

The ECAP module includes the following features:

» 32-bit time base counter

e 4-event time-stamp registers (each 32 bits)

» Edge polarity selection for up to four sequenced time-stamp capture events

e Interrupt on any of the four events

e Single shot capture of up to four event time-stamps

e Continuous mode capture of time-stamps in a four-deep circular buffer

e Absolute time-stamp capture

» Difference (Delta) mode time-stamp capture

« All above resources dedicated to a single input pin

When not used in capture mode, the ECAP module can be configured as a single channel PWM
output.

For more information, see section Enhanced Capture (ECAP) Module in the device TRM.

6.4.5.8 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.

In the further description the letter x within a signal or module name is used to indicate a generic EPWM
instance on a device. For example, output signals EPWMxA and EPWMxB refer to the output signals from
the EPWMXx instance. Thus, EPWM1A and EPWM1B belong to EPWM1, EPWM2A and EPWM2B belong
to EPWM2, and so forth.

Additionally, the EPWM integration allows this synchronization scheme to be extended to the capture
peripheral modules (ECAP). The number of modules is device-dependent and based on target application
needs. Modules can also operate stand-alone.

The device has six instances of EPWM modules.

Each EPWM module supports the following features:
» Dedicated 16-bit time-base counter with period and frequency control
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*  Two PWM outputs (EPWMxA and EPWMxB) that can be used in the following configurations:
— Two independent PWM outputs with single-edge operation
— Two independent PWM outputs with dual-edge symmetric operation
— One independent PWM output with dual-edge asymmetric operation
» Asynchronous override control of PWM signals through software
» Programmable phase-control support for lag or lead operation relative to other EPWM modules
» Hardware-locked (synchronized) phase relationship on a cycle-by-cycle basis
» Dead-band generation with independent rising and falling edge delay control
» Programmable trip zone allocation of both cycle-by-cycle trip and one-shot trip on fault conditions
» A trip condition can force either high, low, or high-impedance state logic levels at PWM outputs
» Allows events to trigger both CPU interrupts and ADC start of conversions
» Programmable event prescaling minimizes CPU overhead on interrupts
PWM chopping by high-frequency carrier signal, useful for pulse transformer gate drives
» High-resolution module with programmable delay line
— Programmable on a per PWM period basis
— Can be inserted either on the rising edge or falling edge of the PWM pulse or both or not at all.

EHRPWM Not Supported Features:
 EPWAM digital comparator modules are not supported

For more information, see section Enhanced Pulse Width Modulation (EPWM) Module in the device TRM.

6.459 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.

The maximum acceptable number of errors that can be corrected depends on a programmable
configuration parameter. 4-, 8-, and 16-bit error-correction levels are supported. The ELM depends on a
static and fixed definition of the generator polynomial for each error-correction level that corresponds to
the generator polynomials defined in the GPMC (there are three fixed polynomial for the three correction
error levels). A larger number of errors than the programmed error-correction level may be detected, but
the ELM cannot correct them all. The offending block is then tagged as uncorrectable in the associated
computation exit status register. If the computation is successful, that is, if the number of errors detected
does not exceed the maximum value authorized for the chosen correction capability, the exit status
register contains the information on the number of detected errors.
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When the error-location process completes, an interrupt is triggered to inform the software that its status
can be checked. The number of detected errors and their locations in the NAND block can be retrieved
from the module through register accesses.
The ELM has the following features:
» 4,8, and 16 bits per 512-byte block error-location, based on BCH algorithms
» Eight simultaneous processing contexts
» Page-based and continuous modes
* Interrupt generation on error-location process completion:
— When the full page has been processed in page mode
— For each syndrome polynomial in continuous mode.

The following features are not supported on this family of devices:
» Local power management of clock activity

For more information, see section Error Location Module (ELM) in the device TRM.

6.4.5.10 ESM

The Error Signaling Module (ESM) aggregates safety-related events and/or errors from throughout the 2
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.

The device has three instances of ESM modules.

Each ESM module implements the following features:
e Up to 1024 error event inputs
— Implemented in groups of 32 events
— Level or Pulse inputs (Pulse inputs are triple redundant)
e Selectable low and high priority interrupt error pin prioritization of each error event
« Error pin to signal severe device failure
« Configurable timebase for error signal
« Error forcing capability
« Internal redundant flops on safety critical fields

ADVANCE INFORMATIO

For more information, see section Error Signaling Module (ESM) in the device TRM.

6.4.5.11 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. The disk of an incremental encoder is patterned
with a single track of slots patterns. These slots create an alternating pattern of dark and light lines. The
disk count is defined as the number of dark/light line pairs that occur per revolution (lines per revolution).
As a rule, a second track is added to generate a signal that occurs once per revolution (index signal:
QEPI), which can be used to indicate an absolute position. Encoder manufacturers identify the index pulse
using different terms such as index, marker, home position and zero reference.

To derive direction information, the lines on the disk are read out by two different photo-elements that
"look" at the disk pattern with a mechanical shift of 1/4 the pitch of a line pair between them. This shift is
realized with a reticle or mask that restricts the view of the photo-element to the desired part of the disk
lines. As the disk rotates, the two photo-elements generate signals that are shifted 90 degrees out of
phase from each other. These are commonly called the quadrature QEPA and QEPB signals. The
clockwise direction for most encoders is defined as the QEPA channel going positive before the QEPB
channel and vise versa.
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The encoder wheel typically makes one revolution for every revolution of the motor or the wheel may be at
a geared rotation ratio with respect to the motor. Therefore, the frequency of the digital signal coming from
the QEPA and QEPB outputs varies proportionally with the velocity of the motor. For example, a 2000-line
encoder directly coupled to a motor running at 5000 revolutions per minute (rpm) results in a frequency of
166.6 kHz, so by measuring the frequency of either the QEPA or QEPB output, the processor can
determine the velocity of the motor.

The EQEP module includes the following features:
» EQEP inputs (A/B/INDEX and STROBE) are available at chip level
» EQEP phase error output is also available.

The following EQEP features are not supported:
» EQEP quadrature outputs (A and B) are not pinned out

For more information, see section Enhanced Quadrature Encoder Pulse (EQEP) Module in the device
TRM.

6.4.5.12 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.

Each channel in the GPIO modules has the following features:
e Supports 9 banks of 16 GPIO signals

e Supports up to 9 banks of interrupt capable GPIOs

e Interrupts:

— Can enable interrupts for each bank of 16 GPIO signals

— Interrupts can be triggered by rising and/or falling edge, specified for each interrupt capable GPIO
signal

e Set/clear functionality:

— Firmware writes 1 to corresponding bit position(s) to set or to clear GPIO signal(s). This allows
multiple firmware processes to toggle GPIO output signals without critical section protection
(disable interrupts, program GPIO, re-enable interrupts, to prevent context switching to another
process during GPIO programming).

» Separate Input/Output registers:

— If preferred by firmware, some GPIO output signals can be toggled by direct write to the output
register(s) in addition to set/clear.

— Output register, when read in, reflects output drive status. This, in addition to the input register
reflecting pin status, allows wired logic be implemented.

GPIO do not support the following features:

* The following apply to WKUP_GPIOO:
— WKUP_GPIOO0 _[56:143] are not pinned out.
— Interrupts [56:143] are not pinned out.
— Bank Interrupts [8:4] are not pinned out.
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The following apply to GPIOO:

— GPIOO0_[96:143] are not pinned out.

— Interrupts [96:143] are not pinned out.
— Bank Interrupts [8:6] are not pinned out.
The following apply to GPIO1:

— GPIO1_[90:143] are not pinned out.

— Interrupts [90:143] are not pinned out.
— Bank Interrupts [8:6] are not pinned out.
— GPI[10] and GPI[77] buffer is input only.
— Interrupt [10] and [77] buffer is output only.
— GPOJ12] buffer is output only.

For more information, see section General-Purpose Interface (GPIO) in the device TRM.

6.4.5.13 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

The main features of the GPMC are:

8- or 16-bit-wide data path to external memory device

Supports up to 4 chip select regions of programmable size and programmable base addresses in a
total address space of 1GB

Supports on-the-fly error code detection using the Bose-Chaudhurl-Hocquenghem (BCH) (t = 4, 8, or
16) or Hamming code to improve the reliability of NAND with a minimum effect on software (NAND
flash with 512-byte page size or greater)

Fully pipelined operation for optimal memory bandwidth usage
The clock to the external memory is provided from GPMC_FICLK divided by 1, 2, 3, or 4
Supports programmable autoclock gating when no access is detected

Independent and programmable control signal timing parameters for setup and hold time on a per-chip
basis. Parameters are set according to the memory device timing parameters with a timing granularity
of one GPMC_FICLK clock cycle.

Flexible internal access time control (wait state) and flexible handshake mode using external WAIT pin
monitoring

Support bus keeping

Support bus turnaround

Prefetch and write-posting engine associated with DMA controller at system level to achieve full
performance from the NAND device with minimum effect on NOR/SRAM concurrent access

32-bit interconnect slave interface which supports non-wrapping and wrapping burst of up to 16x32
bits.

The GPMC supports the following various access types:

Asynchronous read/write access

Asynchronous read page access (4, 8, and 16 Word16)

Synchronous read/write access

Synchronous read/write burst access without wrap capability (4, 8 and 16 Word16)
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Synchronous read/write burst access with wrap capability (4, 8 and 16 Word16)
Address-data-multiplexed (AD) access

Address-address-data (AAD) multiplexed access

Little-endian access only

The GPMC can communicate with a wide range of external devices:

External asynchronous or synchronous 8-bit wide memory or device (non burst device)
External asynchronous or synchronous 16-bit wide memory or device

External 16-bit non-multiplexed NOR flash device

External 16-bit address and data multiplexed NOR Flash device

External 8-bit and 16-bit NAND flash device

External 16-bit pseudo-SRAM (pSRAM) device

The following features are not supported on this family of devices:

DMA mode is not supported.

WAIT[3-2] are not pinned out. All CS regions must use WAITO or WAIT1.
Asynchronous page write mode is not supported.

Multiple write access in asynchronous mode is not supported.

Multiple read is not supported in address/data-multiplexed and AAD-multiplexed modes.

For more information, see section General-Purpose Memory Controller (GPMC) in the device TRM.

6.4.5.14 HYPERBUS

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).

HyperBus module supports the following features:

Support for Cypress® HyperFlash and HyperRAM
Up to 166 MHz maximum memory bus operation for reads

— Supports up to 166 MHz dual data rate (333 MBps) flash devices for system requiring rapid boot or

instant-on displays
— Supports up to 333 MBps external pseudo-RAM (HyperRAM) for systems

Low pin count interface with LVCMOS 1/O pins (can be muxed with other FSS interfaces (OSPIs))

Two memory chip selects

Linear incrementing mode for reads and writes
Up to 16 outstanding read transactions
Asynchronous bus clock

HyperBus Not Supported Features:

Cache-line wrap and fixed address modes for reads or writes
General Purpose Output register of the HBMC is not used

For more information, see section HyperBus Interface in the device TRM.
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The device contains six multimaster Inter-Integrated Circuit (12C) controllers each of which provides an
interface between a local host (LH), such as an Arm and any 1°C-bus-compatible device that connects via
the I°C serial bus. External components attached to the I1°C bus can serially transmit and receive up to 8
bits of data to and from the LH device through the 2-wire 1°C interface.

Each multimaster 12C module can be configured to act like a slave or master 1°C-compatible device.

The WKUP_I2C0 and MCU_I2C0 controllers have dedicated I1°C compliant open drain buffers, and
support fast mode (up to 400 Kbps).The 12C0, 12C1, 12C2, and 12C3 controllers are multiplexed with
standard LVCMOS I/0 and connected to emulate open drain.The I1°2C emulation is achieved by configuring
the LVCMOS buffers to output Hi-Z instead of driving high when transmitting logic 1.
The multimaster 12C module has the following features:
« Compliant with Philips I°C-bus specification version 2.1
e Supports a standard mode (up to 100 Kbps) and fast mode (up to 400 Kbps)
e 7-bit and 10-bit device addressing modes
» General call
e Start/Restart/Stop
» Multimaster transmitter/slave receiver mode
» Multimaster receiver/slave transmitter mode
» Built-in FIFO for buffered read or write
— Programmable size of 8-64 bytes
* Module enable/disable capability
» Programmable multislave channel (responds to four separate addresses)
* Programmable clock generation
» 8-bit-wide data access
» Low power consumption
* Support Auto Idle mechanism
» Support Idle Request/ldle Acknowledge handshake mechanism
» Support for asynchronous wakeup mechanism
* Wide interrupt capability

I2C Not Supported Features:

» Serial Camera Control Bus (SCCB) Protocol

» High-Speed (HS) Mode

 DMA Mode

« Full I°C electrical compliance (only for MAIN domain 12C modules)
» Local power management of clock activity

For more information, see section Inter-Integrated Circuit (12C) Interface in the device TRM.

6.4.5.16 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.
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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.

Each MCAN module implements the following features:

» Conforms with CAN Protocol 2.0 A, B and ISO 11898-1:2015

* Full CAN FD support (up to 64 data bytes)

e SAE J1939 support

* AUTOSAR support (only on DRAB0xM family of devices)

» Up to 32 dedicated Transmit Buffers

» Configurable Transmit FIFO, up to 32 elements

» Configurable Transmit Queue, up to 32 elements

» Configurable Transmit Event FIFO, up to 32 elements

* Up to 64 dedicated Receive Buffers

» Two configurable Receive FIFOs, up to 64 elements each

» Up to 128 filter elements

» Internal Loopback mode for self-test

* Maskable interrupts, two interrupt lines

» Two clock domains (CAN clock/Host clock)

» Parity/ECC support - Message RAM single error correction and double error detection (SECDED)
mechanism

* Local power-down and wakeup support
» Timestamp Counter

MCAN subsystems do not support the following features:
* Host bus firewall

*  GPIO mode

* Clock calibration

» External (10) Loopback mode

» Debug DMA

* TX DMA channels [31:3]

*» AUTOSAR (on AM65x family of devices)

For more information, see section Modular Controller Area Network (MCAN) in the device TRM.

6.4.5.17 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 (I2S) 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).

The device has integrated three MCASP modules within:

e  MCASPO supporting up to 16 channels with independent TX/RX clock/sync domain

e MCASPL1 supporting up to 10 channels with independent TX/RX clock/sync domain
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*  MCASP2 supporting up to 4 channels with independent TX/RX clock/sync domain

MCASP module includes the following main features:

» Independent serializer for each AXRx channel of each MCASP module.

» Clock stop request/acknowledge protocol

» A single 32-bit buffer per serializer for transmit and receive operations

» Interconnect interface port for CBASSO

» Two independent clock generator modules for transmit and receive (clocking flexibility allows the
MCASP to receive and transmit at different rates. For example, the MCASP can receive data at 48 kHz
but output up-sampled data at 96 kHz or 192 kHz)

» Each MCASP module functional clock can be generated:
— internally (master mode)
— supplied over MCASP serial interface (slave mode)
— has a controllable functional clock divide ratio

» Independent transmit and receive modules, each includes:

Programmable clock and frame sync generator

TDM streams from 2 to 32, and 384 time slots

Support for time slot sizes of 8, 12, 16, 20, 24, 28, and 32 bits

Data formatter for bit manipulation

» Glueless connection to audio analog-to-digital converters (ADC), digital-to-analog converters (DAC),
codec, digital audio interface receiver (DIR), and S/PDIF transmit physical layer components

» Wide variety of 12S and similar bit-stream format

» Integrated digital audio interface transmitter (DIT):
— S/PDIF, IEC60958-1, AES-3 formats
— Enhanced channel status/user data RAM

» 384-slot TDM with external digital audio interface receiver (DIR) device
— For DIR reception, an external DIR receiver integrated circuit should be used with 12S output format

and connected to the MCASP receive section
» Support for 2 x DMA requests (one per direction):

— 1 level-sensitive transmit direct memory access (DMA) request common for all of the MCASP
serializers

— 1 level-sensitive receive direct memory access (DMA) request common for all of the MCASP
serializers

— All transmit DMA requests are mapped to the device DMA controllers
» One transmit interrupt request common for all serializers
» One receive interrupt request common for all serializers
» Each of the Rx and Tx interrupts is propagated to different host processors via the device Interrupts

Because a serializer receive and transmit channels data is shared on the same MCASP data
pin, user can choose to have either Tx or Rx function from a serializer, not both at the same
time.

The MCASP module does not support the following features:
» Muting output (AMUTE)
* Muting input (AMUTEIN)

For more information, see section Multichannel Audio Serial Port (MCASP) in the device TRM.
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6.4.5.18 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 pre-
determined 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.

MCRC has the following features:

e Four channels to perform background signature verification on any memory subsystem

« Data compression on 8-, 16-, 32-, and 64-bit data size

e Maximum-length PSA (Parallel Signature Analysis) register constructed based on 64-bit primitive
polynomial

e Each channel has a CRC Value Register which contains the pre-determined CRC value

» Use timed base event trigger from timer to initiate DMA data transfer

e Programmable 20-bit pattern counter per channel to count the number of data patterns for
compression

e Three modes of operation:
— Auto
— Semi-CPU
— Full-CPU
» For each channel, CRC can be performed either by MCRC Controller or by CPU
» Automatically performs signature verification without CPU intervention in AUTO mode
* Generates interrupt to CPU in Semi-CPU mode to allow CPU to perform signature verification itself
* Generates CRC fail interrupt in AUTO mode if signature verification fails
» Generates Timeout interrupt if CRC is not performed within the time limit
» Generates DMA request per channel to initiate CRC value transfer
* An 128-byte block burst address for the PSA register to DMA without constant mode bus attribute

The following MCRC features are not supported by the module:
» Data trace capability on VBUSM, ITCM and DTCM data buses.

For more information, see section Memory Cyclic Redundancy Check (MCRC) Controller in the device
TRM.

6.4.5.19 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.

The MCSPI modules include the following main features:

» Serial clock with programmable frequency, polarity, and phase for each channel

» Wide selection of MCSPI word lengths, ranging from 4 to 32 bits

» Up to four master channels, or single channel in slave mode

270

Detailed Description Copyright © 2017-2019, Texas Instruments Incorporated
Submit Documentation Feedback
Product Folder Links: AM6548 AM6528 AM6546 AM6526 AM6527


http://www.tij.co.jp/product/jp/am6548?qgpn=am6548
http://www.tij.co.jp/product/jp/am6528?qgpn=am6528
http://www.tij.co.jp/product/jp/am6546?qgpn=am6546
http://www.tij.co.jp/product/jp/am6526?qgpn=am6526
http://www.tij.co.jp/product/jp/am6527?qgpn=am6527
http://www.tij.co.jp
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=JAJSGC3H&partnum=AM6548
http://www.tij.co.jp/product/am6548?qgpn=am6548
http://www.tij.co.jp/product/am6528?qgpn=am6528
http://www.tij.co.jp/product/am6546?qgpn=am6546
http://www.tij.co.jp/product/am6526?qgpn=am6526
http://www.tij.co.jp/product/am6527?qgpn=am6527

/| ]I‘EXAS AM6548, AM6528, AM6546
NSTRUMENTS AM6526, AM6527

www.tij.co.jp JAJSGC3H —NOVEMBER 2017—-REVISED JUNE 2019

» Master multichannel mode:
— Full duplex/half duplex
— Transmit-only/receive-only/transmit-and-receive modes
— Flexible input/output (I/O) port controls per channel
— Programmable clock granularity
— MCSPI configuration per channel. This means, clock definition, polarity enabling and word width
» Single interrupt line for multiple interrupt source events
» Enable the addition of a programmable start-bit for MCSPI transfer per channel (start-bit mode)
e Supports start-bit write command
e Supports start-bit pause and break sequence
» Programmable shift operations (1-32 bits)
» Programmable timing control between chip select and external clock generation
» Built-in FIFO available for a single channel.

The following features are not supported on this family of devices:
» Slave mode wake-up

* Retention during power down

e MCU_MCSPI2 and MCSPI4 are not pinned out

« MCSPI4 master mode is not supported

» Loopback testing is not available for MCSPI4 internal connection to MCU_MCSPI2 because DMA
operation is not verified

» In slave mode only channel 0 is used
» Local power management of clock activity.

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

6.4.5.20 MMC/SD

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:

« MMCSDO - 8-bit wide data bus

e MMCSDL1 - 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
MMC/SD/SDIO protocol at transmission level, data packing, adding cyclic redundancy checks (CRCs),
start/end bit insertion, and checking for syntactical correctness.
Each MMCSD Host Controller supports:
* eMMCS5.1 Host Specification (JESD84-B51)
* SD Host Controller Standard Specification 4.10
* Integrated DMA controller supporting SD Advanced DMA - ADMA2
* High Voltage eMMC - 3.3V
e Dual Voltage eMMC - 1.8V, 3.3V
» System Bus Interface:
— 64-bit data width (master interface)
— 64-bit address
— Clock asynchronous to MMCSD clock (MMCi_CLK)
— Little endian only
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» Configuration Bus Interface:

32-bit data width (slave interface)
Linear incrementing addressing mode
32-bit aligned accesses only

Little endian only

MMCSDO Host Controller:
MultiMedia Card Support:

eMMC Electrical Standard 5.1 (JESD84-B51)
Backward compatible with earlier eMMC standards
Legacy MMC SDR:

e 3.3V/1.8V, 8-hit bus width, 0-25 MHz, 25 MBps

e 3.3V/1.8YV, 4-bit bus width, 0-25 MHz, 12.5 MBps
e 3.3V/1.8V, 1-bit bus width, 0-25 MHz, 3.125 MBps
High Speed SDR:

e 3.3V/1.8V, 8-hit bus width, 0-50 MHz, 50 MBps

e 3.3V/1.8YV, 4-bit bus width, 0-50 MHz, 25 MBps

e 3.3V/1.8V, 1-bit bus width, 0-50 MHz, 6.25 MBps
High Speed DDR:

e 3.3V/1.8V, 8-bit bus width, 0-50 MHz, 100 MBps
e 3.3V/1.8YV, 4-bit bus width, 0-50 MHz, 50 MBps
HS200 SDR:

e 1.8V, 0-200 MHz, 8-bit bus width, 200 MBps
1.8V, 0-200 MHz, 4-bit bus width, 100 MBps

Secure Digital Card Support:

Backward compatible with earlier SD card specifications

SD Physical Layer Specification v3.01

SDIO support

SDIO Specification v3.00

High Voltage SD memory card — 3.3 V

Default Speed mode: 3.3 V signaling, frequency up to 25 MHz, up to 12.5 MBps
High Speed mode: 3.3 V signaling, frequency up to 50 MHz, up to 25 MBps
SDR12: UHS-I 1.8 V signaling, frequency up to 25 MHz, up to 12.5 MBps
SDR25: UHS-I 1.8 V signaling, frequency up to 50 MHz, up to 25 MBps
SDR50: UHS-I 1.8 V signaling, frequency up to 100 MHz, up to 50 MBps
SDR104: UHS-I 1.8 V signaling, frequency up to 200 MHz, up to 100 MBps
DDR50: UHS-I 1.8 V signaling, frequency up to 50 MHz, up to 50 MBps

MMCSD1 Host Controller:
MultiMedia Card Support:

eMMC Electrical Standard 5.1 (JESD84-B51)
Backward compatible with earlier eMMC standards
Legacy MMC SDR:

e 3.3V/1.8V, 4-bit bus width, 0-25 MHz, 12.5 MBps
e 3.3V/1.8V, 1-bit bus width, 0-25 MHz, 3.125 MBps
High Speed SDR:

e 3.3V/1.8YV, 4-bit bus width, 0-50 MHz, 25 MBps

e 3.3V/1.8V, 1-bit bus width, 0-50 MHz, 6.25 MBps
High Speed DDR:
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» 3.3V/1.8V, 4-bit bus width, 0-50 MHz, 50 MBps
— HS200 SDR:
* 1.8V, 0-200 MHz, 4-bit bus width, 100 MBps
Secure Digital Card Support:
— Backward compatible with earlier SD card specifications
— SD Physical Layer Specification v3.01
— SDIO support
— SDIO Specification v3.00
— High Voltage SD memory card — 3.3V
— Default Speed mode: 3.3 V signaling, frequency up to 25 MHz, up to 12.5 MBps
— High Speed mode: 3.3 V signaling, frequency up to 50 MHz, up to 25 MBps
— SDR12: UHS-1 1.8 V signaling, frequency up to 25 MHz, up to 12.5 MBps
— SDR25: UHS-I 1.8 V signaling, frequency up to 50 MHz, up to 25 MBps
— SDR50: UHS-1 1.8 V signaling, frequency up to 100 MHz, up to 50 MBps
— SDR104: UHS-I 1.8 V signaling, frequency up to 200 MHz, up to 100 MBps
— DDR50: UHS-I 1.8 V signaling, frequency up to 50 MHz, up to 50 MBps

MMCSD Not Supported Features:

MMCSDO Host Controller:
e MultiMedia Card:

- 30Vand1l.2V

— HS400 DDR: 1.8 V, 0-200 MHz, 8-bit bus width, 400 MBps
» Secure Digital Card

— UHSII

MMCSD1 Host Controller:
* MultiMedia Card

- 30Vand12V

— All 8-bit modes
e Secure Digital Card

— UHSII

For more information, see section Multimedia Card/Secure Digital (MMC/SD) Interface in the device TRM.

6.4.5.21 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.

The OSPI modules have the following features:
e Support for single, dual, quad (QSPI mode) or octal (on MCU_FSS0_OSPIO only) I/O instructions.
e Support dual Quad-SPI mode for fast boot applications.

«  Memory mapped ‘direct’ mode of operation for performing flash data transfers and executing code from
flash memory.
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» Software triggered 'indirect' mode of operation for performing low latency and non-processor intensive
flash data transfers.

» Local SRAM of configurable size to reduce advanced high-performance bus overhead and buffer flash
data during indirect transfers.

» Set of software advanced peripheral bus accessible flash control registers to perform any flash
command, including data transfers up to 8-bytes at a time.

» Additional addressable memory bank to accommodate more than 8-bytes at a time.
» Support for XIP, sometimes referred to as continuous mode.

» Support for DDR Mode and DTR protocol (including Octal DDR protocol with DQS for Octal-SPI
devices)

* Programmable device sizes.
» Programmable write protected regions to block system writes from taking effect.
* Programmable delays between transactions.

» Legacy mode allowing software direct access to low level transmit and receive FIFOs, bypassing the
higher layer processes.

* An independent reference clock to decouple bus clock from SPI clock — allows slow system clocks.
* Programmable baud rate generator to generate OSPI clocks.
» Features included to improve high speed read data capture mechanism.
» Option to use adapted clocks or DQS to further improve read data capturing.
* Programmable interrupt generation.
» Up to four external device selects - OSPI and QSPI devices can be mixed:
— MCU_FSS0_OSPIO has four chip-selects
— MCU_FSS0_OSPI1 has two chip-selects.

» Programmable data decoder, enables continuous addressing mode for each of the connected devices
and auto-detection of boundaries between devices.

* Support BOOT mode.
» Support for data safety mechanisms:
— Bidirectional CRC on Multiple-SPI interface.
— Handling ECC errors for flash devices with embedded correction engine.
» Full integration with PHY module dedicated to more flexible and power efficient transfers.

The following features are not supported on this family of devices:

* OSPI1_D[7-4] are not pinned out.

* OSPI1_SCn[3-2] are not pinned out.

» DMA not supported.

* Pulse events not used.

* In Octal-SPI mode, Mode 1 and 2 are not supported. In Mode 3 DDR is not supported.
* In Quad-SPI mode, Mode 1 and 2 are not supported. In Mode 3 DDR is not supported.

For more information, see section Octal Serial Peripheral Interface (OSPI) in the device TRM.

6.4.5.22 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
8.0 Ghps per lane for serial links on backplanes and printed wiring boards.

The device includes two instantiations of PCle subsystem named PCIEO and PCIE1.

Each PCle subsystem supports the following main features:
« Compliant with PCI-Express® Base Specification, Revision 3.1
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One or two-lane configuration with up to 8.0 Gbps/lane (Gen3)
— PCIEO used as 2-lane controller, configurable in 1x1 or 1x2 mode
— PCIE1 used as 1-lane controller configured in 1x1 mode

Gen3 (8 Gbps 128/130-bit encoding), Gen2 (5 Gbps 8/10-bit encoding), and Genl (2.5 Gbps 8/10-bit
encoding) with auto-negotiation

Dynamic PIPE width change when switching between Gen1/2/3 modes
Root Complex (RC) or End Point (EP) operation modes

Maximum payload size of 256 bytes

Maximum remote read request size of 4K bytes

Ultra-low transmit and receive latency

Automatic lane reversal as specified in the PCle specification (transmit and receive)
Polarity inversion on receive

One Physical Function (PF)

Single function in End Point (EP) mode

Four virtual channels (VC)

Four traffic classes (TC)

Automatic credit management

ECRC generation and checking

PCI Device Power Management states DO, D1, D3Hot and D3Cold with the exception of D3Cold with
Vaux

PCle Active State Power Management (ASPM) state LOs and L1 (with exceptions)

PCle Link Power Management states, except L2 state

PCle Advanced Error Reporting

PCle messages for both transmit and receive

Filtering for Posted, Non-posted, and Completion traffic

Configurable BAR filtering, 1/O filtering, configuration filtering, and completion lookup/timeout

Access to configuration space registers and external application memory-mapped registers through
BARO and through configuration access

Legacy interrupts reception (in RC mode) and generation (in EP mode)
Custom interrupt generation in RC mode and interrupt reception in EP mode.
MSI-X generation and reception

Precision Time Measurement (PTM) in combination with internal Common Platform Time Sync (CPTS)
module

Quality-of-Service (QoS) mechanism by enabling priority or round-robin arbitration on VCs
Two host bus master interfaces for high and low priority traffic mapped to four virtual channels
PCle compliant PHY (PIPE 4.0) interface for connection to a SERDES based PHY

The PCle subsystems do not support the following features:

PCle beacon for in-band wake

Vendor Messaging

I/0 access in inbound direction in RC or EP mode
Single-root 1/O Virtualization (SR-10V)

Address Translation Services (ATS)

Addressing modes other than incremental for burst transactions. As a result, the PCle addresses
cannot be in cacheable memory space.

For more information, see section Peripheral Component Interconnect Express (PCle) Subsystem in the
device TRM.
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6.4.5.23 SerDes

SerDes'es goal 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.

Most important building blocks of SerDes are:

« Lanes: The lanes handle all inputs and outputs from the serial interface, and contain the Tx/Rx 1/Os,
serializer/deserializer, and Clock and Data Recovery (CDR) unit.

e Clock Multiplier Unit (CMU): The CMU handles peripheral and Tx clocking of the SerDes. It consists of
an internal PLL and the reference clock input buffers.

e Physical Coding Sub-block (PCS): The PCS is responsible for translating data from/to the parallel
interface, as well as data encoding/decoding and symbol alignment.

e WIZ: The WIZ acts as a wrapper for the SerDes, and can both send control signals to and report status
signals from the SerDes, and muxes SerDes to peripherals.

The device contains two SerDeses: SERDESO and SERDESL1.

The SERDES module features include:
» Single lane PHY containing:
Transmit and Receive 1/0Os
Serializer
Deserializer
— Clock and data recovery (CDR) unit
e Clock Multiplying Unit (CMU)
PLLs
Master bias
Termination calibration
— Reference clock input buffers
» Physical Coding Sub-block (PCS)
8b/10b encoder/decoder (PCle 1 and PCle 2)
128b/130b encoder/decoder (PCle 3)
Symbol alignment
Polarity inversion
Bit stream reordering
» Physical Media Attachment (PMA) layer
— Transmit equalization
— Receive equalization

The SERDES mux (WIZ) module supports the following features:
* Multiplexes device interfaces onto a single SERDES lane (one Tx and one Rx)
» Provides registers to implement SERDES control and status functions and alignment delays
» Clock generator block for providing MAC transmit clock
* Rx comma align block
— Performs de-stuffing the Rx data stream in the event that the Rx rate is different from the Tx rate

— Supports comma detection that is not sensitive to false commas using all 8B10B character
combinations

For more information, see section Serializer/Deserializer (SerDes) in the device TRM.

6.4.5.24 RTI

This section describes the Real Time Interrupt (RTI) modules with Windowed Watchdog Timer (WWDT)
functionality for the device.
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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.
The RTI modules include the following main features:
» Two independent 64 bit counter blocks (counter blockO or counter block1). Each block consists of

— One 32 bit up counter

— One 32 bit free running counter

— Two capture registers for capturing the prescale and free running counter on a special event.

» Free running counter 0 can be incremented by either the internal prescale counter or by an external
event.

» Four configurable compare registers for generating operating system ticks. Each event can be driven
by either counter blockO or counter block1.

» Fast enabling/disabling of events.

» Capture events to capture timestamps through recording of timer status.

» Two time-stamp (capture) functions for system or peripheral interrupts, one for each counter block.
»  Windowed watchdog timer (WWDT) feature.

» RTI clock input derived from any of the available clock sources, selectable in the System Module

» Optional capability to drive a pulse-width modulated signal out on an interrupt line

The following features are not supported on this family of devices:

* RTI[3-0] are not supported in PG1.0

* Analog and Digital Watchdog (DWD) Timers

e Periodic interrupt / DMA events

« Compare events not used

» Counter operation is not supported and counter overflow interrupts are not used.

For more information, see section Real Time Interrupt (RTI) Module in the device TRM.

6.4.5.25 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_IO[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.
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Each odd numbered timer instance from each of the domains may be optionally cascaded with the
previous even numbered timer instance from the same domain to form up to a 64-bit timer. For example,
TIMER1 may be cascaded to TIMERO, MCU_TIMER1 may be cascaded to MCU_TIMERQO, etc.

When cascaded, TIMERI acts as a 32-bit prescaler to TIMERi+1, as well as MCU_TIMERN acts as a 32-
bit prescaler to MCU_TIMERN+1. TIMERi / MCU_TIMERN must be configured to generate a PWM output
edge at the desired rate to increment the TIMERi+1/ MCU_TIMERN+1 counter.

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

6.4.5.26 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 UART include the following features:

e 16C750-compatible

e RS-485 external transceiver auto flow control support

e 64-byte FIFO buffer for receiver and 64-byte FIFO buffer for transmitter

e Programmable interrupt trigger levels for FIFOs

e Programmable sleep mode

e The 48 MHz functional clock is default option and allows baud rates up to 3.6 Mbps

e The 192 MHz functional clock is not default option and allows baud rates up to 12 Mbps, and auto-
baud cannot be used

e Auto-baud between 1200 bits/s and 115.2 Kbits/s (only when 48 MHz function clock is used)
e Optional multi-drop transmission
e Configurable time-guard feature
e Configurable data format:
— Data bit: 5, 6, 7, or 8 bits
— Parity bit: Even, odd, none
— Stop-bit: 1, 1.5, 2 bit(s)
* Flow control: Hardware (RTS/CTS) or software (XON/XOFF)
» False start bit detection
» Line break generation and detection
* Fully prioritized interrupt system controls
» Internal test and loopback capabilities
* Modem control functions (CTS, RTS)
*  UARTO module in MAIN domain has extended modem control signals (DCD, RI, DTR, DSR)

The IrDA includes the following features:

* Support of I'DA 1.4 slow infrared (SIR), medium infrared (MIR), and fast infrared (FIR)
communications:

— Slow infrared (SIR 115.2 KBAUD), medium infrared (MIR 0.576 MBAUD) and fast infrared (FIR 4.0
MBAUD) operations (very fast infrared (VFIR) is not supported)

— Frame formatting: addition of variable beginning-of-frame (XxBOF) characters and end-of-frame
(EOF) characters

— Uplink/downlink cyclic redundancy check (CRC) generation/detection

— Asynchronous transparency (automatic insertion of break character)

— Eight-entry status FIFO (with selectable trigger levels) to monitor frame length and frame errors
— Framing error, CRC error, illegal symbol (FIR), and abort pattern (SIR, MIR) detection
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* |rDA mode when 48 MHz function clock is used

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.

The CIR includes the following features to provide CIR support for remote-control applications:
* Transmit and receive mode

» Free data format (supports any remote-control private standards)

» Selectable bit rate

» Configurable carrier frequency

o 1/2,5/12, 1/3, or 1/4 carrier duty cycle

* CIR mode when 48 MHz function clock is used

UART Not Supported Features:
* Synchronous mode
* 1SO7816 mode

For more information, see section Universal Synchronous/Asynchronous Receiver/Transmitter (UART) in
the device TRM.

6.4.5.27 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:

e USB3SSO0 is SuperSpeed (SS) USB 3.0 Dual-Role-Device (DRD) subsystem with integrated SS
(USB3.0) PHY and HS/FS/LS (USB2.0) PHY

e USB3SS1 is HighSpeed (HS) USB 2.0 Dual-Role-Device (DRD) subsystem with integrated HS/FS/LS
(USB2.0) PHY

The USB subsystem, supports the following USB features:
* General features:

— Supports Peripheral (aka Device) mode at Superspeed (5 Gbps), Highspeed (480 Mbps), and
Fullspeed (12 Mbps)

— Supports Host mode at Superspeed (5 Gbps), Highspeed (480 Mbps), Fullspeed (12 Mbps), and
Lowspeed (1.5 Mbps)

— Static peripheral operation
— Static host operation

— Limited OTG 2.0 functionality in conjunction with an VBUS/ID analog comparator detection circuit
and software handshake

— Host Negotiation Protocol (HNP) support in conjunction with an ID comparator detection circuit and
software handshake

— Accessory Charger Adapter (ACA) support via ID-pin comparator
— External Buffer Control (EBC) mode for IN (Tx) Endpoints 14 and 15
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» Each controller instance contains single xHCI with the following features:
— Compatible to the xHCI specification (revision 1.1) in Host mode

— Supports 15 Transmit (TX), 15 Receive (RX) endpoints (EPs), and one EPO endpoint which is
bidirectional

— Internal DMA controller
— Interrupt moderation and blocking
— Supports for all USB transfer modes - Control, Bulk, Interrupt, and Isochronous
— Supports high bandwidth ISO mode
— Descriptor caching and data pre-fetching used to improve system performance
— Dynamic FIFO memory allocation for all endpoints
— USB power saving states (U0, U1, U2, and U3)
— Asynchronous wakeup signal for remote wakeup
» Operation flexibility:
— Uniform programming model for SS, HS, FS, and LS operation
— Multiple interrupt lines:
» 16 interrupts associated with 16 programmable Event Rings for multi-core support
» Interrupt lines for all miscellaneous events
* Functional safety:
— Internal RAM with ECC
— Loopback on USB3 PHY (SerDes)
» External requirements:
— An external charge pump or power switch for VBUS 5-V generation

— An external circuitry or PMIC to start the battery charging upon Battery Charger (BC) detected
event

— An external reference clock input for USB PHY operation
— An external high-precision resistor for PHY termination calibration

The following are USB features which are not supported in current device:
* OTG 3.0 functionality

» HSIC (High Speed inter-chip) and SSIC interface

* ULPI Interface for external PHY

* SRP and ADP protocols

» External Buffer Control (EBC) for OUT (Rx) Endpoint

* Hibernation

For more information, see section Universal Serial Bus (USB) Subsystem in the device TRM.

6.5 Identification
6.5.1 Revision Identification
For more information about Revision Identification, see section 8.1, Device Nomenclature.
6.5.2 Die Identification
The device part number identification data can be read in the CTRLMMR_WKUP_JTAG_DEVICE_ID
register.
For more information about Die Identification, see section Device Identification in the device TRM.
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6.5.3 JTAG Identification

6.5.4

6.6
6.6.1

6.6.2

The manufacturer identity, the boundary scan part number, and the silicon revision of the device can be
read in the CTRLMMR_WKUP_JTAGID register.

For more information about JTAG Identification, see section Device ldentification in the device TRM.

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 section Global Memory Addresses Used by
ROM Code in the device TRM.

Boot Modes

Boot Mode List
Boot Mode pins provide means to select the boot mode before the device is powered up.

Boot mode pins can be divided into the following categories:

» BOOTMODE[03:00] — Select the requested boot (primary) mode after POR, that is, the
peripheral/memory to boot from.

« BOOTMODE[06:04] — Select the backup boot mode, that is, the peripheral/memory to boot from, if
primary boot device failed.

+ BOOTMODEQ7 — This is the minimum (MIN) configuration pin. MIN pin allows minimum BOOTMODE
pins to be set up, and thus saving DIP switches or pull-ups/pull-downs on the board. A default value,
stored in ROM Code, is loaded in place of BOOTMODE[18:8] pin values. See the particular boot mode
section for the default values when MIN was selected.

« BOOTMODE[15:08] — These pins provide optional configurations for primary boot and are used in
conjuction with the boot mode selected. See 6.6.2.2.1, Primary Boot Mode Configuration and the
corresponding boot mode section.

+ BOOTMODE[18:16] — These pins provide optional configurations for the backup boot devices. See
6.6.2.2.2, Backup Boot Mode Configuration and the corresponding boot mode section.

« MCU_BOOTMODE[02:00] — Denote system clock frequency (WKUP_HFOSCO) for PLL configuration.

e MCU_BOOTMODE[04:03] — These pins are reserved for future use.

e MCU_BOOTMODE[08:05] — On safety-enabled devices, these pins enable certain power-on tests
(POST).

« MCU_BOOTMODEQ9 - Selects which MMCSD port is connected to 1.8-V SDIO LDO.

fEs
It is user's responsibilty to set properly the (MCU_)BOOTMODE pins (via pullups or
pulldowns) depending on the desired boot scenario.

System board must provide means to switch (MCU_)BOOTMODE pin settings easily. In a
field design, some pins may be hardcoded to 0 or 1 but only after careful evaluation (for
example with MIN pin enabled).

For more information about Boot Mode List, see section Boot Mode Pins in the device TRM.

Boot Mode Pin Usage

6.6.2.1 MCU_BOOTMODE Pin Mapping

MCU_BOOTMODE pin mapping is shown in & 6-1, MCU_BOOTMODE Pin Mapping.

% 6-1. MCU_BOOTMODE Pin Mapping

8 | 7 | 6 | 5 | 4 \ 3 \ 2 | 1 0
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#* 6-1. MCU_BOOTMODE Pin Mapping (continued)

1.8V POSTW Reserved® Ref Clock
MMC/SD

(1) Only on safety-enabled devices. Refer to device Datasheet for device nomenclature.
(2) Always set to Os (via pulldowns to VSS)

The ROM Code will configure any PLLs required during the boot process. The ROM Code does not have
the ability to select HFOSCL1 (in main domain) during initial boot, however the selection can be done
through the boot certificate.

The ROM Code has no means to detect the system clock speed, therefore user must set the Ref Clock
pins according to the actual clock speed in the design (generated by PMIC, internal or external XTAL
oscillator, or other). Ref Clock pins are described in % 6-2, PLL Reference Clock Selection.

& 6-2. PLL Reference Clock Selection

MCU_BOOTMODE PINS REFERENCE CLOCK (MHz)
2 1 0
0 0 0 19.2
0 0 1 20
0 1 0 24
0 1 1 25
1 0 0 26
1 0 1 27
1 1 0 Reserved
1 1 1 No PLL configuration (slow speed backup)

On safety-enabled devices, users can select certain POST tests to be performed on power-on. POST
tests are executed in hardware, without any ROM code intervention. More than one test can be selected
at a time. < 6-3 shows the POST selection.

& 6-3. POST Selection

MCU_BOOTMODE PINS POST SELECT
8 7 6 5
0 0 0 0 POST bypass
X X X 1 Enable POST DMSC, MCU LBIST Parallel
X X 1 X POST DMSC LBIST Enable
X 1 X X POST MCU LBIST Enable
1 X X X POST PBIST Enable

F% 6-4. 1.8V LDO Configuration

9 1.8V MMC/SD
MMCSDO connected to 1.8V LDO
1 MMCSD1 connected to 1.8V LDO

For more information about MCU_BOOTMODE Pin Mapping, see MCU_BOOTMODE Pin Mapping in the
device TRM.

6.6.2.2 BOOTMODE Pin Mapping

In normal boot operation the ROM execution is directed through the main boot mode pins. Main boot
mode pins are shown in & 6-5, BOOTMODE Pin Mapping.
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% 6-5. BOOTMODE Pin Mapping

1817 16| 151413 2]unfw|oe]s8 | 765 ]a]3]2]1]o0
Backup Config Primary Config Min Backup Mode Primary Mode

6.6.2.2.1 Primary Boot Mode Configuration

The mapping of primary boot mode configuration pins is shown in 3 6-6, Primary Boot Mode

Configuration.
5 6-6. Primary Boot Mode Configuration®
BOOTMODE PINS BOOT MODE
15 14 13 | 12 | 1 0 | 9 | s 3-0
0000 Sleep
Pin Cmd Iclk Csel Speed Addr 0001 OSPI
Width
Port Pin Cmd Iclk Csel Speed Addr 0010 QSPI
Width
ns Csel Speed 0011 Hyperflash
Port ‘ Mode Csel Read Cmd Addr Width 0100 SPI
Bus Reset Mode Speed Addr 0101 12C
Volt Port Interface Config | 1bit 0110 MMC/SD Card
Clken ‘ Clkf Interface Speed Duplex Extern conf 0111 Ethernet
Mode | Port 1000 use
Port ‘ Dual ‘ Sref 1001 PCle
1010 UART
Base A/D mux Csel Size Csel Bus Width 1100 GPMC NOR
Pot | Al Bus Width Speed Ack 1101 eMMC

(1) Shaded cells are do not cares and pins can take any value.

6.6.2.2.2 Backup Boot Mode Configuration

The mapping of backup boot mode configuration pins is shown in # 6-7, Backup Boot Mode

Configuration.
5 6-7. Backup Boot Mode Configuration®
BOOTMODE PINS BACKUP BOOT MODE
18 17 | 16 6-4
000 None
Mode | Port 001 USB
010 UART
Clkout Interface 011 Ethernet
Volt Port | 1bit 100 MMC/SD
Port Addr Width/Cmd 101 SPI
Csel Speed 110 Hyperflash
Bus Reset Mode | Addr 111 12C

(1) Shaded cells are do not cares and pins can take any value.
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For more information about BOOTMODE Pin Mapping, see BOOTMODE Pin Mapping in the device TRM.
6.6.3 Boot Mode Selection

6.6.3.1 Primary Boot Mode Selection

The primary boot mode is the first mode attempted after reset. # 6-8, Primary Boot Mode Selection lists
all possible primary boot modes.

% 6-8. Primary Boot Mode Selection

BOOTMODE PINS PRIMARY BOOT MODE SELECTED
3 2 1 0
0 0 0 0 Sleep (No boot — debug mode)
0 0 0 1 OSPI
0 0 1 0 QSPI
0 0 1 1 Hyperflash
0 1 0 0 SPI (on QSPI/OSPI port 0 in legacy SPI mode)
0 1 0 1 12C
0 1 1 0 MMC/SD card, eMMC boot from UDA or file system
0 1 1 1 Ethernet
1 0 0 0 usB
1 0 0 1 PCle
1 0 1 0 UART
1 0 1 1 Reserved
1 1 0 0 GPMC NOR
1 1 0 1 eMMC boot from boot partition (with auto-fall back to file system)
1 1 1 0 Reserved (acts as Sleep)
1 1 1 1 Reserved (acts as Sleep)

6.6.3.2 Backup Boot Mode Selection

The backup boot mode is attempted if the primary boot mode fails. Note that if the primary boot device is
a flash device the primary boot mode will be re-tried at multiple different flash addresses before falling to
the backup boot mode. # 6-9, Backup Mode Selection lists all possible backup boot modes.

& 6-9. Backup Mode Selection

BOOTMODE PINS BACKUP BOOT MODE SELECTED

(&)]

None (no backup boot will be attempted)
UsB
UART
Ethernet
MMC/SD
SPI (on OSPI port 0 in legacy SPI mode)
Hyperflash
12C

PPk |IP|IOjlO/O|lO O
PP O|O|FR|P|O|O
PO |O|FRP|O|FRr|O|>
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6.6.3.3 Min Pin

The min (minimal boot config) pin is provided as a way to use minimal pin count to configure boot. When
the min pin value is 1, all configuration fields are based on pre-defined default values. In this case, no
configuration pins (BOOTMODE[18:8]) need to be driven since their values are ignored.

% 6-10. Min Pin Configuration

BOOTMODE PINS MINIMAL PIN CONFIGURATION
7
0 All boot mode pins must be properly set
1 Certain boot mode pins are do not carzs. ROM code uses built-in values
instead.

For more information about Boot Mode Selection, see BOOTMODE Pin Mapping in the device TRM.
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7 Applications, Implementation, and Layout

Information in the following applications sections is not part of the TI component
specification, and Tl does not warrant its accuracy or completeness. TI's customers are
responsible for determining suitability of components for their purposes. Customers should
validate and test design implementation to confirm system functionality.

7.1 DDR Board Design and Layout Guidelines

The goal of the AM65x/DRA80xM DDR Board Design and Layout Guidelines is to make the DDR3L,
DDR4, and LPDDR4 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. Tl only supports board designs using DDR3L, DDR4, and
LPDDR4 memories that follow the guidelines in this document.

7.2 OSPI Board Design and Layout Guidelines

The following section details the routing guidelines that must be observed when routing the OSPI
interfaces.

7.2.1 No Loopback & Internal Pad Loopback
« The MCU_OSPI[x]_CLK output signal must be connected to the CLK pin of the flash device

e 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 [%| 7-1
* Propagation delays and matching:

— Ato B <450ps

— Matching skew: < 60pS

A B
R1

0Q*

OSPI/QSPI/SPI

MCU_OSPI[x]_CLK device clock input

O 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
7-1. OSPI Interface High Level Schematic

7.2.2 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
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» 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_OPSI[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 [%| 7-2
* Propagation delays and matching:

— AtoB=EtoF=(CtoD)/2

— Matching skew: < 60pS

fEs
The OSPI Board Loopback Hold time requirement (described in 5.9.5.18, OSPI) is larger
than the Hold time provided by a typical flash device. Therefore, the length of
MCU_OPSI[x]_LBCLKO pin to the MCU_OSPI[x]_DQS pin (C to D) may need to be
shortened to compensate.

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]_DIy], OSPI/QSPI/SPI
MCU_OSPI[x]_CSn[z] device 10y, 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

7-2. OSPI Interface High Level Schematic
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7.2.3 DQS (only available in Octal Flash devices)

7.3

7.4

e« 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 [%| 7-3

* Propagation delays and matching:
— AtoB=CtoD
— Matching skew: < 60pS

A B
R1
0Q*

OSPI/QSPI/SPI
MCU_OSPI[x]_CLK device clock input

p 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
7-3. OSPI Interface High Level Schematic

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.

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 [X] 7-4), 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.
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Device
USBn_VBUS

VBUS signal

23.2kQ

1% 6.8V

(BZX84C6V8 or equivalent)

VSS VSS

SPRSP08_USB_VBUS_01

7-4. USB VBUS Detect Voltage Divider / Clamp Circuit®

(1) usBn_VBUS, wheren=0or 1.

7.5

The USBO_VBUS and USB1_VBUS pins may be considered to be fail-safe because the external circuit in
7-4 limits the input current to the actual device pin in a case where VBUS is applied while the device is
powered off.

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 pA to 50 pA, output voltage that never exceeds the maximum value defined in
Section 5.1, 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.

7-5 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%
AN\~ QO vsys
(System Power Suplpy)

30 kQ
+1%

VSS

7-5. System Supply Monitor Voltage Divider Circuit
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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.

7.6 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 [¥ 7-10 through [¥] 7-12.

7.7 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.

7.8 External Capacitors
7-6 shows an example of the external decoupling capacitor connections.
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. Compute
Device Cluster
VDD_MPU1 C,?5R3E
T[]
T ooow |
v ———{ vooweu ]
omain
T[]
—‘L—f—{ VDDA_ADC_MCU| MCUPLL |
VDDA_MCU SRAMLDO |—{ CAP_VDDAR_MCU }—
T VODARMCU}—1—)
T T
777777777777777777 Wakeup.
Domain
+—{VDDA_3P3_IOLDO_WKUP H 1/0 Bias LDO
:‘E_,_—
T CAP_VDDA_1P8_IOLDO_WKUP}—
%f T
T
o
_,_7—{ VDDA_WKUP SRAM LDO }—{CAP7VDDAR7WKUP}—*_|_
+— VDDA_LDO_WKUP}——— WKUP LDO |—{ CAP_VDD_WKUP |
Py gl — 13
T VDD_WKUPO® _<'7_
VDD_WKUP1®
777777777777777777 Main
J_i—{ VDDA_1P8_OLDIO | PCIE0 | Domain
1—_,_7—{ VDDA_1P8_CSI0 | PCIET |
o VDDS_OSC1 USBO (1.8V)
if—{ VDDA_1P8_SERDESO USB1 (1.8V) |
—‘L—rg{ VDDA_3P3_USB USBO (33V) |
USBT (3.3V)

VDDA_DLL_MMCI

VDDA_DLL_MMC1

VDDA_PLLO_DDR
VDDA_PLL1_DDR
VDDA_PLL_CORE
VDDA_PLL_PERO
VDDA_PLL_DSS
VDDA_SRAM_COREOQ
VDDA_SRAM_CORET

SRAM LDO |——{ CAP_VDDAR_COREO |
SRAM LDO |—{ CAP_VDDAR_CORE1 |
SRAM LDO |—{ CAP_VDDAR_CORE2 |

SRAM LDO |—{ CAP_VDDAR_CORES3 |
+—{ VDDA _PLL_MPUO | SRAM LDO |—{CAP_VDDAR_MPUO_0}—

+—{ VDDA_SRAM_MPUO SRAM LDO |—{ CAP_VDDAR_MPUO0_1}—

+—{ VDDA_PLL_MPU1 | H SRAM LDO |— CAP_VDDAR_CORE4 |

i

+—{ VDDA_SRAM_MPU1 SRAM LDO |——{CAP_VDDAR_MPU1_0}
SRAM LDO |—{ CAP_VDDAR_MPU1_1}—

VDDS_DDR

T VDDSHV3®
Bl B VDDSHV4"
il m— VDDSHV5"

T VDDSHV6®
VDDSHV7®
I L

—{ VDDA_3P3_IOLDO0 |—— I/O Bias LDO |-{CAP_VDDA_1P8_IOLDOO}
—g r—{ VDDA _3P3_IOLDO1 |——{ I/0 Bias LDO }-{CAP_VDDA_1P8_IOLDO 1}
T _voose ]

JIT VPP_CORE
I

MMC/SD

VDDA_1P8_SDIO
CAP_VDDA_1P8_SDIO
CAP_VDDSHV_SDIO

VDDA _3P3_SDIO SDIO LDO

SPRSPD8_DECOUPLING_CAPS_01

7-6. External decoupling capacitor connections

(1) Referto 7.8.1, LVCMOS External Capacitor Connections for details about external capacitor connections for VDDSHV[2:0]_WKUP,
VDDSHVI[8:0], VDDS[2:0]_WKUP, and VDDS[8:0].
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(2) In this Figure, the VDD_WKUPO and VDD_WKUP1 supplies are sourced through the WKUP LDO, not an external supply.
(3) Referto [X] 7-10 through [X] 7-12 for details about external capacitor connections when using the SDIO LDO.

7.8.1 LVCMOS External Capacitor Connections

Each VDDSHV[8:0] and VDDSHV[0:2]_WKUP can be configured as 1.8 V or 3.3 V. [¥X| 7-7 through [%| 7-12
illustrate different system configurations for the dual-voltage 1/0 supplies.

VDDSHV[8:0] and VDDSHV[2:0]_WKUP are the dual-voltage LVCMOS 1/O supplies, while VDDS[8:0] are
the dual-voltage LVCMOS 1/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 1/0O 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/O Bias LDOs are integrated on this device to share load current. The recommended load sharing is
as follows:

+ |OLDOO : VDDSO, VDDS1, VDDS2, VDDS5, VDDS7, VDDS8

+ |OLDO1 : VDDS3, VDDS4, VDDS6

7-7 shows all VDDSHV[8:0] and VDDSHV[2:0]_WKUP supplies configured for 3.3V operation.
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Device
__________________ Wakeup
[ {VDDA_3P3_IOLDO_WKUPH 1/0 Bias LDO Domain
. | VDDSHVO_WKUP | CAP_VDDA_1P8_IOLDO_WKUP]
[ J—
| VDDSHV1_WKUP | [VDDA_POR_WKUP |
| VDDSHV2_WKUP | [ VDDST WKUP | v
| VDDS2_WKUP |
| VDDSO_WKUP |
__________________ Main
Domain

| VDDA 3P3 10LDO1 | 1/0 Bias LDO |—{ cAP VDDA 1P8 10LDO1|
| VDDA_3P3_IOLDO0 |—— I/0 Bias LDO |— CAP_VDDA_1P8_IOLDOO

aln
-
aln

aln

VDDSHVO0 VDDS0
VDDSHV1 VDDS1

|
|
VDDSHV2 | VDDS2
|
|
|

VDDSHV5 VDDS5
VDDSHV7 VDDS7
VDDSHV8 VDDS8

VDDSHV3 | VDDS3
VDDSHV4 | VDDS4
VDDSHV6 | VDDS6

SPRSP08_DECOUPLING_CAPS_01

7-7. All VDDSHV[8:0] and VDDSHV[2:0]_WKUP supplies configured for 3.3 V operation
(1) vVDDS6 and VDDS7 can be connected to SDIO LDO in some use cases. See [X| 7-10 through [X| 7-12 for more details.

7-8 shows all VDDSHV[8:0] and VDDSHV[2:0]_WKUP supplies configured for 1.8 V operation.
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Device
__________________ Wakeup
Domain
{ VDDA_3P3_IOLDO_WKUP |4 1/0 Bias LDO
I 1 - ! —
[ CAP_VDDA_1P8_IOLDO_WKUP| |
{ VDDSHVO_WKUP | |
[ 1 — | VDDA_POR_WKUP | |
T l {  VDDS1_WKUP® |
[ { VDDSHV1_WKUP |
| —
T l { VDDS2_WKUP® |
[ { VDDSHV2_WKUP |
| —
T I {  VDDSO_WKUP® |
__________________ Main
Domain

ﬁq VDDA_3P3_IOLDO0 |—— /O Bias LDO | CAP_VDDA_1P8_IOLDOO |——_|_
| VDDA_3P3_I0LDO1 || 1/0 Bias LDO | -{ CAP_VDDA_1P8_IOLDO1 |——_|_ T

e g AL

2)
T voosT ]
[ {_vose |
VDDS8@
s

L
T
L
T
L
T

L
T
L
L
T

aln

SPRSP08_DECOUPLING_CAPS_03

7-8. All VDDSHV[8:0] and VDDSHV[2:0] _WKUP supplies configured for 1.8V operation
(1) VDDS6 and VDDS7 can be connected to SDIO LDO in some use cases. See [X| 7-10 through [X 7-12 for more details.

(2) When any of the VDDSHV[8:0] or VDDSHV[2:0]_WKUP are configured for 1.8 V operation, the corresponding VDDS[8:0] or
VDDS[2:0]_WKUP must be connected to their respective VDDSHV[8:0] or VDDSHV[2:0]_WKUP power supply.
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7-9 shows a split configuration where VDDSHVIO, 1, 2, 5, 7, 8] and VDDSHV0_WKUP are configured
for 3.3 V operation, while VDDSHV([3, 4, 6] 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

Wakeup
Domain

| [VDDA 3P3_IOLDO_WKUPH 1/0 Bias LDO
! I——| VDDSHVO0_WKUP | CAP_VDDA_1P8_IOLDO_WKUP]

{ VDDSHV1_WKUP |

al

VDDA_POR_WKUP |
e l [ VDDS1_WKUP® | | — :
7 [ | VDDSHV2_WKUP | [ VDDSO_WKUP |
T ] | VDDS2_WKUP® |
__________________ Main
Domain
J_7—| VDDA _3P3_IOLDO1 |— /O Bias LDO |—{CAP_VDDA_1 P8_IOLDO1|——_|_
[ -
T | VDDA _3P3_IOLDO0 |~ I/O Bias LDO [—|CAP_VDDA_1P8_IOLDOO] L T
[
| vDpDsHvo | VDDS0
[ VDDSHV1 | VDDS1
| VDDSHv2 | VDDS2
| VDDSHV5 | VDDS5
| VDDSHv7 | VDDS7
| VDDSHv8 | VDDS8
| VDDSHV3
| ] | |
T VDDS3®
| vDDsHv4 |
1
% ] VDDS4®

|  VDDSHV6 |

SPRSP08_DECOUPLING_CAPS_04
X 7-9. VDDSHV[8:0] and VDDSHV[2:0]_WKUP supplies configured for combination of 1.8 V or 3.3V
operation
(1) VDDS6 and VDDS7 can be connected to SDIO LDO in some use cases. See [¥| 7-10 through [X 7-12 for more details.
(2) When any of the VDDSHV[8:0] or VDDSHV[2:0]_WKUP are configured for 1.8 V operation, the corresponding VDDS[8:0] or
VDDS[2:0]_WKUP must be connected to their respective VDDSHV[8:0] or VDDSHV[2:0]_WKUP power supply.

7-10 through [X| 7-12 illustrate the system configuration when VDDSHV6 or VDDSHV?7 is used as the
MMC/SD supply.
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MMC/SD
| VDDA_1P8_SDIO |

—— CAP_VDDA_1P8_SDIO |

r—| VDDA 3P3_SDIO —— SDIO LDO

—— CAP_VDDSHV_SDIO |
VSS

| VDDSHVn® |+ vss
| vDDSn® |- 1.8V

SPRSP08_DECOUPLING_CAPS_06

7-10. VDDSHV6 or VDDSHV7 used as the MMC/SD supply for fixed 1.8V 10
(1) VDDSHVn and VDDSn, wheren =6 or 7.

(2) 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.

Device
MMC/SD
[ VDDA_1P8_SDIO |
3.3V |
AP_VDDA_1P8_SDI
Tl | VDDA_3P3_SDIO —— SDIO LDO —{ CAP_VDDA_1P8_SDIO | |
T ——{ CAP_VDDSHV_SDIO T
[ VDDSHVn® |
| vDDSn® |

SPRSP08_DECOUPLING_CAPS_07

X 7-11. VDDSHV6 or VDDSHV7 used as the MMC/SD supply for fixed 3.3V 10
(1) VDDSHVn and VDDSn, wheren=6 or 7.

Device
MMC/SD
| VDDA_1P8_SDIO | |
3.3V
—— CAP_VDDA_1P8_SDIO | ;
_L——| VDDA _3P3_SDIO ——— SDIO LDO = - '
—— CAP_VDDSHV_SDIO | |
[ VDDSHVn® | 3
| vDDSn® |

SPRSP08_DECOUPLING_CAPS_05

¥ 7-12. VDDSHV6 or VDDSHV7 used as the MMC/SD supply for dynamic 3.3v/1.8V IO
(1) VDDSHVn and VDDSn, where n =6 or 7.
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7.9 Thermal Solution Guidance

The Thermal Design Guide for DSP and ARM Application Processors 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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8 Device and Documentation Support

8.1

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.

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 TI sales representative.

298

Device and Documentation Support Copyright © 2017-2019, Texas Instruments Incorporated
Submit Documentation Feedback
Product Folder Links: AM6548 AM6528 AM6546 AM6526 AM6527


http://www.tij.co.jp/product/jp/am6548?qgpn=am6548
http://www.tij.co.jp/product/jp/am6528?qgpn=am6528
http://www.tij.co.jp/product/jp/am6546?qgpn=am6546
http://www.tij.co.jp/product/jp/am6526?qgpn=am6526
http://www.tij.co.jp/product/jp/am6527?qgpn=am6527
http://www.tij.co.jp
http://www.go-dsp.com/forms/techdoc/doc_feedback.htm?litnum=JAJSGC3H&partnum=AM6548
http://www.tij.co.jp/product/am6548?qgpn=am6548
http://www.tij.co.jp/product/am6528?qgpn=am6528
http://www.tij.co.jp/product/am6546?qgpn=am6546
http://www.tij.co.jp/product/am6526?qgpn=am6526
http://www.tij.co.jp/product/am6527?qgpn=am6527
http://www.ti.com

13 TEXAS
INSTRUMENTS

www.tij.co.jp

AMG6548, AM6528, AM6546
AM6526, AM6527
JAJSGC3H —NOVEMBER 2017—REVISED JUNE 2019

8.1.1 Standard Package Symbolization

PIN ONE |

NDICATOR

8.1.2 Device Naming Convention

aBBBBBBrPPPzYyTtFSs

A

T

SITARA™

XXXXXXX
YYY 2727 G1

(0

SPRSP08_PACK_01

8-1. Printed Device Reference

% 8-1. 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 Base production part AMG6548 | Quad Core High Tier (See % 3-1, Device Comparison)
number AM6528 | Dual Core High Tier (See % 3-1, Device Comparison)
AM6546 | Quad Core Low Tier (See % 3-1, Device Comparison)
AM6526 | Dual Core Low Tier (See # 3-1, Device Comparison)
AM6527 | Dual Core Low Tier (See # 3-1, Device Comparison)
r Device revision BLANK |SR 1.0
PPP Package Designator ACD ACD FCBGA-N784 (23mm x 23mm) Package
z Device Speed X High speed grade (see # 5-1, 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 @ A Extended (see Section 5.4, Recommended Operating Conditions)
BLANK | Commercial (see Section 5.4, Recommended Operating Conditions)
F Functional Safety BLANK | No safety features
F Safety features enabled including lock-step MCU
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3 8-1. Nomenclature Description (continued)

FIELD PARAMETER | FIELD DESCRIPTION | VALUE DESCRIPTION

Ss Security Identifier S1 High-Security device, Secure Boot Supported

WWW.tij.co.jp

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
O Pin one designator
G1 ECAT—Green package designator

(€0

To designate the stages in the product development cycle, Tl assigns prefixes to the part numbers. These prefixes represent
evolutionary stages of product development from engineering prototypes through fully qualified production devices.

Prototype devices are shipped against the following disclaimer:

“This product is still in development and is intended for internal evaluation purposes.”

Notwithstanding any provision to the contrary, TI makes no warranty expressed, implied, or statutory, including any implied warranty of
merchantability of fitness for a specific purpose, of this device.

(2) Applies to device max junction temperature.

8.2

X6580ACD is a prototype part that is functionally equivalent to XAM6548ACDXEAF.

BLANK in the symbol or part number is collapsed so there are no gaps between characters.

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, AM6527,
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 TI'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
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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 1/0O 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 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/DRA8B0OXM IBIS File IBIS Model
AM654x/DRA80XxM 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.

8.3 Documentation Support

To receive natification of documentation updates, navigate to the device product folder on ti.com. In the
upper right corner, click on Alert me to register and receive a weekly digest of any product information that
has changed. For change details, review the revision history included in any revised document.

The following documents describe the AM65xx devices.

Technical Reference Manual

AM65x/DRA80xM Processors

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 1.0
Describes the known exceptions to the functional specifications for the device.

8.4 Related Links

The table below lists quick access links. Categories include technical documents, support and community
resources, tools and software, and quick access to sample or buy.

& 8-2. Related Links

PARTS PRODUCT FOLDER SAMPLE & BUY DTg(C::SI\N/Ig:I\)IATLS SE(ID:('I?\II_VSA&I;E ggl?/li/l%?ﬂ-ll}g\‘(
AM6548 Click here Click here Click here Click here Click here
AM6528 Click here Click here Click here Click here Click here
AM6546 Click here Click here Click here Click here Click here
AM6526 Click here Click here Click here Click here Click here
AM6527 Click here Click here Click here Click here Click here

8.5 Community Resources

The following links connect to TI community resources. Linked contents are provided "AS IS" by the
respective contributors. They do not constitute Tl specifications and do not necessarily reflect Tl's views;
see TlI's Terms of Use.

TI E2E™ Online Community The TI engineer-to-engineer (E2E) community was created to foster

collaboration among engineers. At e2e.ti.com, you can ask questions, share knowledge,
explore ideas and help solve problems with fellow engineers.

Tl Embedded Processors Wiki Established to help developers get started with Embedded Processors
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from Texas Instruments and to foster innovation and growth of general knowledge about the
hardware and software surrounding these devices.

8.6 MiE
SafeTl, Sitara, E2E are trademarks of Texas Instruments.
Arm®Neon, Neon, CoreSight are trademarks of Arm Limited (or its subsidiaries) in the US and/or
elsewhere.
Arm, Cortex, TrustZone are registered trademarks of Arm Limited (or its subsidiaries) in the US and/or
elsewhere.
EtherCAT is a registered trademark of Beckhoff Automation GmbH.
OSPI is a trademark of Cadence Design Systems, Inc.
Cypress is a registered trademark of Cypress Semiconductor Corporation.
EnDat is a registered trademark of Dr. Johannes Heidenhain GmbH company with limited liability Fed Rep
Germany.
USSE is a trademark of Imagination Technologies Limited.
PowerVR is a registered trademark of Imagination Technologies Limited.
MIPI is a registered trademark of MIPI Alliance, Inc.
HyperBus is a trademark of Mobiveil Inc.
MMC, eMMC are trademarks of MultiMediaCard Association.
I2C is a trademark of NXP Semiconductors.
PCI-Express, PCle are registered trademarks of PCI-SIG.
Secure Digital, SD are registered trademarks of SD Card Association.
All other trademarks are the property of their respective owners.
8.7 HBHESMEICEISHEIEEIR
A ?ATUD%*EIEE& L. UI7RESDIRGE T 152 FIW T, BHRWERIFEITIIIICL TR,
FESERILDTDRIERBDIE T DIE 7R T/ SAADIIRIZELET, fhkx RRIEE 5 X £, mlgE ORBIEIRHE, RIS TRUk
m ’C&%V) F6D T T g/ ST A—=ZDEAUITED T A R ESNIATRRICEH A Le< 05 A RHV ET,
8.8 Glossary
Tl Glossary This glossary lists and explains terms, acronyms, and definitions.
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9 Mechanical, Packaging, and Orderable Information

9.1 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 Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ Ball material ®3) (4/5)
(6)
AM6526BACDXA ACTIVE FCCSP ACD 784 60 RoOHS & Green Call Tl Level-3-250C-168 HR ~ -40 to 105 AM6526BACDXA
900
900 ACD
AM6526BACDXEAF ACTIVE FCCsSP ACD 784 60 RoHS & Green Call Tl Level-3-250C-168 HR ~ -40 to 105 AM6526BACDXEAF
900
900 ACD
AM6528BACDXEA ACTIVE FCCSP ACD 784 60 RoOHS & Green Call Tl Level-3-250C-168 HR ~ -40 to 105 AM6528BACDXEA
900
900 ACD
AM6546BACDXA ACTIVE FCCSP ACD 784 60 RoOHS & Green Call Tl Level-3-250C-168 HR ~ -40 to 105 AM6546BACDXA
900
900 ACD
AM6548BACDXEAF ACTIVE FCCSP ACD 784 60 ROHS & Green Call Tl Level-3-250C-168 HR ~ -40 to 105 AM6548BACDXEAF
900
900 ACD

® The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.

NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in a new design.
PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.

@ RoHS: Tl defines "ROHS" to mean semiconductor products that are compliant with the current EU RoHS requirements for all 10 RoHS substances, including the requirement that RoHS substance
do not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, "RoHS" products are suitable for use in specified lead-free processes. Tl may
reference these types of products as "Pb-Free".

RoHS Exempt: Tl defines "RoHS Exempt" to mean products that contain lead but are compliant with EU RoHS pursuant to a specific EU RoHS exemption.

Green: Tl defines "Green" to mean the content of Chlorine (Cl) and Bromine (Br) based flame retardants meet JS709B low halogen requirements of <=1000ppm threshold. Antimony trioxide based
flame retardants must also meet the <=1000ppm threshold requirement.

® MsL, Peak Temp. - The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.

@ There may be additional marking, which relates to the logo, the lot trace code information, or the environmental category on the device.

Addendum-Page 1



http://www.ti.com/product/AM6526?CMP=conv-poasamples#order-quality
http://www.ti.com/product/AM6526?CMP=conv-poasamples#order-quality
http://www.ti.com/product/AM6528?CMP=conv-poasamples#order-quality
http://www.ti.com/product/AM6546?CMP=conv-poasamples#order-quality
http://www.ti.com/product/AM6548?CMP=conv-poasamples#order-quality

i3 TEXAS PACKAGE OPTION ADDENDUM
INSTRUMENTS

www.ti.com 27-Oct-2022

® Multiple Device Markings will be inside parentheses. Only one Device Marking contained in parentheses and separated by a "~" will appear on a device. If a line is indented then it is a continuation
of the previous line and the two combined represent the entire Device Marking for that device.

© Lead finish/Ball material - Orderable Devices 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.

Important Information and Disclaimer: The information provided on this page represents TlI'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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PACKAGE MATERIALS INFORMATION

I3 TEXAS
INSTRUMENTS
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TRAY
L - Outer tray length without tabs KO -
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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)
(69
AM6526BACDXA ACD FCCSP 784 60 5x12 150 322.6 | 135.9 | 7620 | 255 | 17.2516.95
AM6526BACDXEAF ACD FCCSP 784 60 5x12 150 322.6 | 135.9 | 7620 | 25.5 | 17.2516.95
AM6528BACDXEA ACD FCCSP 784 60 5x12 150 322.6 | 1359 | 7620 | 25.5 | 17.25| 16.95
AMG6546BACDXA ACD FCCSP 784 60 5x12 150 322.6 | 135.9 | 7620 | 25.5 | 17.2516.95
AM6548BACDXEAF ACD FCCSP 784 60 5x12 150 322.6 | 135.9 | 7620 | 255 | 17.2516.95
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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.

INSTRUMENTS
www.ti.com




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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