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D-Note :-

SK/EVM is a device evaluation board or platform.

The SK/EVM is not a reference design.

solution to provide a better customer experience or provide flexibility for customers to be able to validate the SOC functionality.

recommends customers to carefully review and follow all requirements defined in the datasheet,

silicon errata,

The information found in the datasheet should always take precedence over the SK/EVM implementation.

R-Note :-

* Verify the DNI components configuration with respec

* Be sure to read through all the D-Notes
(Refer FAQs listed for additional details)

KEY LINKS TO COLLATERALS

(Design notes),

t to the SK schematics

R-Notes

(Review notes)

(Use PDF)

TI expects and

after completion of board design before board assembly
* A standard 5% tolerance resistor can be used for most of the series and parallel pull resistor

and CAD notes during board design and before start of board build.

Hardware Design Guide
https://www.ti.com/lit/an/sprad85/sprad85.pdf

Schematic Design and Review Checklist
https://www.ti.com/lit/an/sprad2ld/sprad2ld.pdf

PMIC Power Solutions Application Note
https://www.ti.com/1lit/po/slvt204/slvt204.pdf

DDR Board Design and Layout Guidelines
https://www.ti.com/lit/an/sprad66a/sprad6ba.pdf

SKs (Starter Kits) for reference :
SK-AM62B, SK-AM62B-P1l, SK-AM62-LP,

SK-AM62-SIP,

SK-AM62A-LP, SK-AM62P-LP

In some cases the EVM implementation may deviate from the optimum

and TRM when designing their custom board.
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REVISION HISTORY

VER # DATE DESCRIPTION OF CHANGES AUTHOR REVIEWED BY APPROVED BY
0.1 09 AUG 2023 Drafted from "PROC135E3_SCH" document. Mistral Design Team Nishant Ajit MB
0.2 18 AUG 2023 Updated SoC, eMMC & PMIC Part Number Mistral Design Team Nishant Ajit MB
1.0 21 AUG 2023 Baselined and Released Mistral Design Team Nishant Ajit MB
Updated SoC Pin name (VMON_VSYS), Enabled Voltage ratings for all the capacitors and added
Design Review notes
Moved to DNI : C33, C36, C291, C177, R272, U56, Y1
Moved to Mount : C556, R295, R296, R297, R299, R300, R301, R302, R303, R505, R534
1.1 11 JUNE 2024 C290 - 1uF changed to 2.2uF; C288,C184,C181,C39 - 1uF changed to 0.1uF; C45,C42 - 9pF

changed to 18pF; C182,C179 - 2.2uF changed to 1uF; C40 - 4.7uF changed to 1uF;
C38 - 0.1uF changed to 4.7uF

R350 - 2.2K changed to 10K; R125,R135 - 3.4K_1% changed to 3.48K_1%; R343 - 22E changed to
OE; R315,R242,R371 - 49.9K_1% changed to 10K; R368 - 10K_1% changed to Std 10K; R311 - 100K
changed to Std 10K; R342,R341,R586,R584 - 22E_1% changed to OE; R331,R344,R328 - 499E_0.1%
changed to 499_1%; R451 - 10K changed to 47K; R351,R611 - 11K_1% changed to 10K_1%.

Mistral Design Team

LINKS TO KEY FAQs

https://e2e.ti.com/support/processors—-group/processors/f/processors-forum/1203305/fag-am62a7-and-am62a7-gl-custom-board-hardware-design-
collaterals-to-get-started

https://e2e.ti.com/support/processors—-group/processors/f/processors-forum/1203441/fag-am62a3-and-am62a3-gql-custom-board-hardware-design-
collaterals-to-get-started

https://e2e.ti.com/support/processors-group/processors/f/processors-forum/1306030/fag-am62p-am62p-gl-custom-board-hardware-design--
-fags-related-to-processor-collaterals-functioning-peripherals-interface-and-starter-kit

https://e2e.ti.com/support/processors-group/processors/f/processors-forum/1340905/fag-am62a7-am62a7-gl-am62a3-am62a3-gql---custom-board
-hardware-design---guidelines-for-reuse-of-sk-am62a-lp-schematics

https://e2e.ti.com/support/processors-group/processors/f/processors-forum/1347063/fag-am62a7-and-am62a7-gl-am62a3-and-am62a3-ql---
custom-board-hardware-design---design-and-review-notes-for-reuse-of-sk-am62a-lp-schematics

https://e2e.ti.com/support/processors-group/processors/f/processors-forum/1280753/fag-am62a7-am62a7-gl-am62a3-am62a3-gl-custom-board-
hardware-design---fags-related-to-processor-collaterals-functioning-peripherals-interface-and-starter-kit
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BLOCK DIAGRAM SK-AM62A-LP

VCC_3V3_MAIN |VDD_CANUART
P>
RJ45 Connector

)
+

F r--“s-s-;“---;-c-- -, VCC3V3_TA Magnetics
vBUS i TPS62177DQCR To Test
0.5A A?:tqerﬁation VCC_3V3_MAIN CAN_IO_3v3
L section
cci/cc2 RGMII
D-Note = vce_3va_svs RJ45 Cc;nnector
Type-C Power VECSVO  oges03x_aPios Magnetics
Connector-1 — To ?‘:E" '
peripherals
No Datarole (attached
Power role - SINK devices)
0.75V
1.8V
VCC_3V3_MAIN
1V8_ANALOG
UsB DP/OM <
0.85V <
D-Note :- . VSEL_SD_SOC 33v/1.8V
Provision to configure — |
Type-C DRP  usBo the core voltage using
Connector GPIO is enabled. 1.8V
11V
VPP EN
b-Note :- TO LPDDR4 MEMORY
Pins (OBSCLK) D17 and R20 of the SoC are main
domain Observation vee_svo vee esi 1o
clock output for test and debug purposes TLV7103318DSET — X6 Current Monitor I2C1
only. 0.2A csIMIPI IO NA
Add a TP near to the SoC and provision to VOLTAGE HDM!:r‘(,::em‘\\ector
isolate the signal for testing whenever
: VBUS_5VO_TYPEA
p<:7551ble USB2.0
Pin (MCU_OBSCLK) Cl1l of the SOC are MCU USB TYPE-A POWER Signals
Domain Observation clock output for test and
ly. A TP h
debug puJ'fpt?ses on'y dd a r}ear to the SoC VCCsVo_EXP USB 2.0 |
and provision to isolate the signal for Type A USB2.0 Microphone
testing whenever possible. EXP_PS_SVO_EN USER EXPANSION CONN Signrials ~ +
CONNECTOR Headphone
VCC_3V3_SYS 4 Lane CSI-2
VCC3V3_EXP x32 LPDDR4
EXP_PS_3V3_EN
—_— USER EXPANSION 1
2x20 MIPI Connector

CONNECTOR 4lanecsi-2 |
| QSH-020-01-L-D-DP-A-K

D-Note :-—

Refer Device Comparison section of the
processor data sheet for supported cores,
peripherals and memory size

VeC_3v3_sys

< 12C0, 12C2 >

[ ————>|
ETHERNET PHY -

VDD_1V0

MMC1
ETHERNET PHY uSD CARD CONN ——
MEM2051-00-195-00-A /‘
VDD_1v2

HDMI Transmitter

VDD_2V5
=

VDD_2V5

MCU_UARTO 2x14 pin connector
MCU_RESETz compatible with
AM64x SKEVM

D-Note :-—

Drive strength configuration is currently
not supported.

The drive strength must remain in the
default state since this is the only
condition used during timing closure of the
peripherals.

The devices are set to maximum drive
strength. Please reference to the IBIS
model to find the drive strength of the
IOs.

ERRORN
RESETSTATz

To MCU
conn

PB_WARMRSTn T
USB 2.0
—— w Micro B

To User EXP Conn. (SPI2 signals)

M.2 Connector

32.768 KHz|
Crystal

25MHz OSCILLATOR
ECS-2520M! N-TR

25 MHz

T Crystal
To RGMII1 PHY o
To RGMII2 PHY
To MIPI Connector

CLOCK BUFFER
LMK1C1104PWR
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BLOCK DIAGRAM_XDS110

D-Note :-
Please follow SK-AM62P-LP implementations

for latest updates on XDS110

VCC_3V3_sYs VCC3V3_XDS

XDS110_UART_TX
Py
* XDS110_UART_RX

TP TM4C129_TCK
O—
™ : TM4C129_TMS

TP 0 TM4C129_TDI

TM4C129_TDO

TP
SoC_TCK
XDS110_TCK
SoC_TMS
XDS110_TMS
SoC_TDI
- XDS110_TDI
220
SoC_TDO XDS110_TDO
XDS110_TRST#
SoC_TRST#
SoC_EMUO XDS110_EMUO
S0C_EMU1 XDS110_EMU1
Enable
VCC3V3_XDS
16MHz [ ]
0sc1
VCC_3V3_SYS VCC3V3_XDS — —
JTAG_TRST#
JTAG_TDO
JTAG_TDI
JTAG_TMS
ITAG TCK Refer below figure for
- clock
JTAG_TDIS
EXT_EMUO —
VCC_3V3_SYS
EXT_EMU1

Presence Detect

It

Inverter

VCC3V3_SYS

pinel

VCC3V3_XDS

_|

out IN (¢

TPS79601DRBR
51K 'S7960:

30K

ull—N\/\TNV\—

XDS_USB_VBUS

XDS_USB_DM

XDS_USB_DP

30K -

Voltage Sense XDS_USB_VBUS

20K

VCC3V3_XDS

VERFA+
RST#

RBIAS
nWAKE

VCC3V3_XDS

1K 21K 2 1K > 1K

ID: 1111

DNI
DNI
DNI
DNI

VCC_3V3_sYsS

T :
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Power Role -SINK
No Data Role

a

-y

VBUS_TYPEC1

a
-

VBUS_TYPEC2

%AVIG

Power Role -DRP
Data Role- Host

POWER BLOCK DGM

[w ] ]' VCC_CSI_10
> TLV7103318DSET 33V
200 mA
> x1 UBS 2.0 5V
TPD35014-Q1 500 mA
VCC_3V3_SYS
5 V —_—
— HDMI CONN A sy
m .
M.2 CONN
33V =P 1000 mA
mA n= 0.9 50 mA > USER EXP 5V
12.22mA TPS22946YZPR 155 mA
TPS62177DQCR | SCSV3 T2 [ TEST AUTO HDR
I | |9 EN (500mA) VCC_3V3 (Before Rsense) 33y
I | m » SoC_DVDD3V3 (After Rsense) 200 mA
' 910.00 TPS6593x-Q1
VMAIN mA n= 0.9 5V mA mA mA n= 0.9 VCC_CORE (Before Rsense) 0.75 v
15V 337.037 BUCK-BOOST 910.00 mA VCC_5V0 3371.68 BUCK [1:3] | VDD_CORE (After Rsense) 7800 mA
a P .
S— e —— REG(5V) - 1969.69697 3.5A JCCIVI Before Reense 11 v
TPS25750DRIKR 2483.17 § TPS6593x_GPIO4 TPS630702RNMR [—— to PORz n= 0.9 efore Rsense 2050 mA
mA N VDD_LPDDR4 (After Rsense)
1 BUCK_4
759.26 3.5A
VCC3V3_TA T VCC_1V8_SYS (Before Rsense) 18 V
BUCK 5 SOC_DVDD1V8 (After Rsense)  1050.5 mA
642.73 A VDD1_LPDDR4_1V8 (After FB
T = 0.9 VCC_3V3_MAIN Y at LPDDR CHIP)
;L vee svo 2133913 | BUCKREG(3.3V) 3.3\/-|- 8729.64 mA 4371.68 mA
I ———— _
FET FET L ENLM5141 al - mA I VDDSHV5_SDIO (Before FB) 33 v
10A Vee 3v3 M’ AIN PG VCC_3V3_SYS LDO-3 LDO_1 SoC_VDDSHV5_SDIO (After FB) 50 mA
. # —>Vo— - 300 MA 50 400mA
LOAD SWITCH I T VPP 18 v
TPS22965DSGT 33V (| DO- 1, LDO_2 400 mA
—2oN 6A 4357.96 mA 650 MA | 284 400 400mA
EN FROM PMIC m 0.85
TPS6593x_GPIO6 VCC_0V85 (Before Rsense) . \Y;
LDO_3 ] VDDR_CORE (After Rsense) 300 mA
300 400mA
VDDA1V8 (Before Rsense) 18 V
LDO_4 ] VDDA_1V8 (After Rsense) 200 mA
200 300mA
VCC_3V3_MAIN
VCC_3V3_MAIN |
VDD_CANUART CAN_10_3V3 (After Ferrite Bead) 3.3 V
TLV705075YFPT J 200 mA 150 mA
200.00 33V
mA
VCC_3V3_SYS
n= 0.9 VDD_2V5 A VDD_1V0
|3.3v TPS62824DMQ, 2.5V 834 mA 560 TLV75510 |480 mA
VCC 3V3 MAIN PG VDD_2V5 P> VDD_1V0 1V
T 7070 N 1 P 500mA
: VCC2V5_PG — i
mA T VCC2V5_PG = |
VCC_3V3_SYS
VCC3V3_EXP
3.3V TPS22902YFPR I 500 mA VDD_1V2
3V
EXP_PS_3V3_EN — ussg: E;(P 33 . Jlscz) r'r\1/A
mA m | EN 500mA

L v |
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RIGOL, sop H 10.0ms : R AGURE D 40.0ms

5.00ms ) MEASURE

w U

TPS6593_EN

VDD_CANUART
SoC_DVDD3V3

VDDA_1V8 |

[ttt e

VDDSHV_SDIO

MCU_OSCO_XI |
MCU_OSCO_XI
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12C TREE

R—Note
Add - Indicates
Address

SOC_I2G0_SCL

SOC_I2C0_SDA

SOC_l2C1_SCL

< SOC_lI2C1_SDA

Yy

Yy

vy (A yY V| V| Yy Yy || V|

vy

Yy

i

\A 4

data

I2C

BOOTMODE_I2C_SCL

R—-Note :-
Refer below section of the SOC

sheet

Timing and Switching
Characteristics

Exceptions:

|  BOOTMODE_I2C_SDA

R—Note :-
For all e
LVCMOS IZ2
(Irz2co, 12
resistors
Location

concern.

User Expansion

Connector

SOC_I2G2_SCL _ 12C Switch <
12C2 SDA Add 0X71

CsSil Flex

Connector

A

LA
A vy \ A I

MCU 12C0_SCL

CsSlI MIPI
Connector

MCU_I2C0_SDA

>
-

D—-Note :-—
WKUP_TI2CO Unused - Add pullups
irrespective of IO configuration

e ]

mulated open—-drain output

C interfaces.

cl, I2c2, I2C3) pullup
are recommended

of the pullup is not a

It is recommended to connect the
pullups with the shortest possible stub

R—-Note :-—

For I2C interfaces with open-drain
output type buffer (MCU I2CO and
WKUP_ I2CO), an external pullup is
recommended irrespective of
peripheral usage and IO
configuration.

Refer Pin Connectivity
Reguirements section of SOC data
sheet

W s
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GPIO MAPPING TABLE

PACKAGE SIGNAL DIRECTION WITH RESPECT DEFAULT ACTIVE VOLTAGE DOMAIN VRSB AL
SL NO. GPIO DESCRIPTION GPIO NETNAME FUNCTIONALITY GPIO USED NAME TO CONTROL STATE STATE ON SOC SIDE CONNECTED
ON SKEVM
1 Enable for WLAN Interface WLAN_EN ENABLE GPI00_71 MMC2_SDCD OuTPUT Low HIGH VDDSHV6 SoC_DVDD1V8
2 WLAN Interrupt WLAN_IRQ INTERRUPT GPI00_72 MMC2_SDWP INPUT HIGH Low VDDSHV6 SoC_DVDD1V8
3 Enable for BT Interface BT_EN_SOC ENABLE MCU_GPIO0_0 MCU_SPIO_CSO OUTPUT Low HIGH VDDSHV_MCU SoC_DVDD3V3
4 CPSW Ethernet PHY Interrupt CPSW_RGMII_INTh INTERRUPT GPIO1_31 EXTINTn INPUT HIGH Low VDDSHVO SoC_DVDD3V3
5 OSPI Reset Control GPIO GPIO_OSPI_RSTn RESET GPIO0_12 OSPI0_CSn1 OuTPUT HIGH Low VDDSHV1 SoC_DVDD1V8
6 MCU Header GPIO0_16 MCU_GPIO0_16 GPIO MCU_GPIO0_16 MCU_MCAN1_RX NA NA NA VDDSHV_CANUART CAN_IO_3V3
7 MCU Header GPIO0_15 MCU_GPIO0_15 GPIO MCU_GPIO0_15 MCU_MCAN1_TX NA NA NA VDDSHV_CANUART CAN_IO_3V3
8 PMIC Interrupt PMIC_INT_B INTERRUPT GPI0O0_31 EXTINTn INPUT HIGH Low VDDSHV3 SoC_DVDD3V3
9 CAN-FD fast wake up signal from switch CAN_FD_WKUP_SW_INH
10 CAN-FD fast wake signal from MCU header CAN_FD_WKUP_HDR_INH INTERRUPT MCU_GPIOO_15 MCU_MCAN1_TX INPUT HIGH Low VDDSHV_CANUART CAN_IO_3V3
11 Interrupt signal from Automotive Ethernet ADD-ON board CPSW_ETH2_INH
12 User test LED control signal SOC_GPIO1_49 GPIO GPIO1_49 MMC1_SDWP OUTPUT Low HIGH VDDSHVO SoC_DVDD3V3
13 _ Watchdog trigger input PMIC_WDOG_TRIGG ENABLE MCU_GPIO0_19 WKUP_I2€0_SCL INPUT Low HIGH VDDSHV_MCU S0C_DVDD3V3
signal for Watchdog Trigger mode - - - = - = - -
14 WKUP Signal from RGMII2 CPSW_ETH2_WAKE INTERRUPT MCU_GPIO0_20 WKUP_I2CO_SDA INPUT Low HIGH VDDSHV_MCU SoC_DVDD3V3
15 User EXP Conn GPIO EXP_GPIO1_22 GPIO GPIO1_22 UARTO_CTSn NA NA NA VDDSHVO SoC_DVDD3V3
16 10 Expander Interrupt
GPIO1_23_INTn INTERRUPT GPIO1_23 UARTO_RTSn INPUT HIGH Low VDDSHVO SoC_DVDD3V3
17 User Interrupt
18 User EXP Conn GPIO EXP_GPIOO_14_LT GPIO GPIO0_14 OSPI0_CSn3 NA NA NA VDDSHV1 SoC_DVDD1V8
19 PMIC Standby Disable PMIC_LPM_ENO ENABLE MCU_GPIO0_22 PMIC_LPM_ENO OuTPUT HIGH Low VDDSHV_CANUART CAN_IO_3V3
20 User EXP Conn GPIO EXP_EHRPWM1_B GPIO GPIO1_10 MCASPO_AXRO NA NA NA VDDSHVO SoC_DVDD3V3
10 EXPANDER - 01
1 Ethernet Daughter Card plug in detect RGMII2_BRD_CONN_DET DETECTION 10 EXPANDER-P00O INPUT HIGH Low VCC_3V3_SYS
2 CPSW Ethernet PHY-1 Reset Control GPIO GPIO_CPSW1_RST RESET 10 EXPANDER-PO1 OouTPUT HIGH Low VCC_3V3_SYS
3 M.2 module Bluetooth LDO Enable BT_EN_SOC ENABLE 10 EXPANDER-P02 OuTPUT HIGH HIGH VCC_3V3_SYS
4 SD Card Load Switch Enable MMC1_SD_EN ENABLE 10 EXPANDER-P03 ouTPUT HIGH HIGH VCC_3V3_SYS
5 SOC eFuse Voltage(VPP=1.8V) Regulator Enable VPP_EN ENABLE 10 EXPANDER-P04 OuTPUT NA HIGH VCC_3V3_SYS
6 EXP CONN 3.3V Power Switch Enable EXP_PS_3V3_EN ENABLE 10 EXPANDER-PO5 ouTPUT Low HIGH VCC_3V3_SYS
7 EXP CONN 5V Power Switch Enable EXP_PS_5VO_EN ENABLE 10 EXPANDER-P06 OuTPUT Low HIGH VCC_3V3_SYS
8 EXP CONN HAT Board Detection EXP_HAT_DETECT DETECTION 10 EXPANDER-PO7 INPUT HIGH Low VCC_3V3_SYS
9 Audio Codec Reset Control GPIO GPIO_AUD_RSTn RESET 10 EXPANDER-P10 OuTPUT HIGH Low VCC_3V3_SYS
10 eMMC Reset control GPIO GPIO_EMMC_RSTn RESET 10 EXPANDER-P11 ouTPUT HIGH Low VCC_3V3_SYS
11 SOC UART1 Musx Select UART1_FET_BUF_EN ENABLE 10 EXPANDER-P12 ouTPUT HIGH Low VCC_3V3_SYS
12 BT UART WKUP Signal BT_UART_WAKE_SOC_3V3 INTERRUPT 10 EXPANDER-P13 INPUT HIGH Low VCC_3V3_SYS
13 HDMI Transmitter Reset Control GPIO GPIO_HDMI_RSTn RESET 10 EXPANDER-P14 ouTPUT HIGH Low VCC_3V3_SYS
14 Raspberry Pi Camera CSIO GPIO1 CSI_GPIOO INPUT/OUTPUT 10 EXPANDER-P15 NA NA NA VCC_3V3_SYS
15 Raspberry Pi Camera CSIO GPIO2 CSI_GPIO1 INPUT/OUTPUT 10 EXPANDER-P16 NA NA NA VCC_3V3_SYS
16 WLAN Alert Interrupt WLAN_ALERTn INTERRUPT 10 EXPANDER-P17 INPUT HIGH Low VCC_3V3_SYS
17 HDMI Interrupt HDMI_INTn INTERRUPT 10 EXPANDER-P20 INPUT HIGH Low VCC_3V3_SYS
18 TEST GPIO2 from Test Automation Connector TEST_GPIO2 GPIO 10 EXPANDER-P21 NA HIGH NA VCC_3V3_SYS
19 MCASP1_FET_EN ENABLE 10 EXPANDER-P22 ouTPUT Low Low VCC_3V3_SYS
20 MCASP1_BUF_BT_EN ENABLE 10 EXPANDER-P23 OuTPUT Low HIGH VCC_3V3_SYS
MCASP1 Enable and Direction Control
21 MCASP1_FET_SEL DIRECTION CONTROL 10 EXPANDER-P24 ouTPUT HIGH - VCC_3V3_SYS
22 UART1_FET_SEL DIRECTION CONTROL 10 EXPANDER-P25 OuTPUT HIGH - VCC_3V3_SYS
23 Power Delivery I2C Interrupt Request PD_I2C_IRQ INTERRUPT 10 EXPANDER-P26 INPUT HIGH Low VCC_3V3_SYS
24 User Test LED 2 10_EXP_TEST_LED GPIO 10 EXPANDER-P27 OUTPUT Low HIGH VCC_3V3_SYS
10 EXPANDER - 02
1 SoC SPI0 MUX Selection SPIO_FET_SEL CONTROL 10 EXPANDER-P20 OuTPUT Low - VCC_3V3_SYS
2 SoC SPI0 MUX Enable SPIO_FET_OE ENABLE 10 EXPANDER-P21 OuTPUT Low Low VCC_3V3_SYS
3 CPSW Ethernet PHY-2 Reset Control GPIO GPIO_CPSW2_RST RESET 10 EXPANDER-P22 OouTPUT HIGH Low VCC_3V3_SYS
4 ¢l flex and mipi MUX Selection CSI_SEL2 CONTROL 10 EXPANDER-P23 OuTPUT HIGH - VCC_3V3_SYS
5 €SI MUX Enable CSI_EN ENABLE 10 EXPANDER-P24 OuTPUT HIGH HIGH VCC_3V3_SYS
6 Auto PHY mode config AUTO_100M_1000M_CONFIG CONTROL 10 EXPANDER-P25 OuTPUT NA NA VCC_3V3_SYS
7 Csl 1/0 Voltage Select(VCC_CSI_IO) CSI_VLDO_SEL CONTROL 10 EXPANDER-P26 OuTPUT Low - VCC_3V3_SYS
8 WLAN Reset control GPIO SOC_WLAN_SDIO_RST RESET 10 EXPANDER-P27 OuTPUT HIGH Low VCC_3V3_SYS
9 Wilink Enable WL_LT_EN ENABLE 10 EXPANDER-P10 OouTPUT HIGH HIGH VCC_3V3_SYS
10 CSl Reset Control GPIO CSI_RSTz RESET 10 EXPANDER-P11 OouTPUT Low Low VCC_3V3_SYS
Designed for T by Mistral Solutions Pvt Ltd THe  GPIOMAPPING TABLE
% TeExAS Stze PROC135A Rev
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VBUS_TYPEC1

VBUS_TYPEC1

USB TYPE-C PD CONTROLLER AND POWER SUPPLY
Silk: TYPE-C PWR
413 Ur-X B il PD_HRESET
CON_USB-C_24_F T oae
A B12 22z
X Bi0 X anD Took._1%
X2 Feg X GND -7
A BY VBUS_TYPEC1
USBC_CONN1_CC1 Al B8 GND T
; A a7 GND
5 AT B6
XA 85 < USBC_CONN1_CC2 ~ 7
- XA9 4 DGND  TVS2200DRVR
o *A0 x TYPE-C DUAL PD CONTROLLER Troats Smots o USBC_ CONN1_CE1
TPD1E01B04DPLT XAtz e _ 100V 50V 25V USBC_CONNT_CT.
U920
~ ol
IIT[T T D10 DRAIN1 8 19 DRAIN1
w|n|n|n = —: DRAIN1_1 DRAIN1_3 :—
TPD1E01BO4DPLT LDO_3v3 15| DRANT 2 DRAINT 4 |28 DGND
A 1 13
D&ND DGND ~ VMAIN PP_HV1 VBUS1
PP1_CABLE 25 24 USBC_CONN1_CC1
PP1_CABLE C1_CC1 55 USBC_CONNT_CC:
DGND 50 c1_cc2
%—25-| C1_USB_PIGPIO18 48
X—=— C1_USB_N/GPIO19 GPIO16/PP_EXT1 —X PD_VIN_3V3  c123| [10uF USBC_CONN2_CC1
USBC_CONNZ_CT
I PD_MS_I2C1_SCL LDQ 5V
DNI c410 _MS_2C1_ 27 5 DGND
1 5rv PO-MS T2CT-SDA 58] 12C1_sCL VIN_3V3 [ T
oE R157 PD_WMS_IZCT_IRQ 29 | 12C1 SDA LDO_3V3 [735 =—=C130 =—=C131
o S 02 SoL 12C1_IRQ LDO_1v8 LDO_1v8 220pF | 220pF
R421 0E _S_[2C2_! 32 c121 100V 100V
[12,21,32,41] SoCJZCOiSCL< R o DS T2CZ SDA 3571 12C2_scL T 10uF
777 [12,21,32,41] [3%‘])0‘;20%58[)@0 % Rits OF PO-STZCZ R 5 :ggg |sFE)QA oV
DGND USB_TYPEC1_EARTH - = N
20 c122 DGND
SoC_USBO_DRVVBUS R416 OE PD_GPIO0 6 GND 57 4.7uF
R413 M 1% 7 | GPI00 GND ["5g 10V DGND
PO GPIOZ 51 GPIO1 GND DEND PP1_CABLE
Tp5d 0| GPI02
1Bo8 »%—37-| HPD1/GPIO3 PD_HRESET
VCC_3V3_SYS DGND PD M I2C3 SCL X—57—1 HPD2/GPIO4 HRESET g4 ADCINT
PO-M12C3 SDA 12C3_SCL/GPIOS5 ADCINT (5 ADCINZ
PD-MT2C3 RO 12C3_SDA/GPIO6 ADCIN2 DEND L7
R167 12C3_IRQ/GPIO7 36 RA426 OF PD_SPI_MISO DNI
0K %711 GPIO12 SPI_MISO/GPIO8 57 Ra3T OF 0V
%75 GPIO13 SPI_MOSI/GPIO9 |35 R436 OFE PD_SPT_CLK
%45 GPIO14/PWM SPI_CLK/GPIO10 |59 R435 OF ~SPT
PD_I2C_IRQ %—="- GPIO15/PWM SPI_SS/GPIO11 =
DGND
54 49 P2_PP_EXT_ENABLE
Ve 5v0 %25 C2_USB_PIGPIO20 GPIO17/PP_EXT2 VMAIN
POWER INDICATION LED: VBUS_TYPEC1 X2 Co-Uss NiGPIo21 o cor |22 Jsac come o1 s il
- PP2_CABLE X _ X
Rad4r OB = 46 ] pp2_CABLE c2_cc2 :<<47 ggusscchNszccz [35]  VBUS_TYPEC2
VBUS_TYPEC1 VMAIN 1 op vz vausz |2
D-Note :- C436 DRAIN2 7 56 DRAIN2 T—C120 T —C128 ——C132
DRAIN2_1 DRAIN2 3 57—
Ok to use a H 4.7uF 52 -, — |57 10uF 10uF 0.1uF
BP_NoWait 10V DRAINZ_2 DRAIN2 4 T—C428 T—C126 —C423 35V 35V 50V
1K standard Safe Confi ; 1uF 0AuF | 001uUF
o . I
R160 5% tolerance afe Configuration TPSE5988DHRSHR 100V 50V 25V
1K 1% resistor DGND
DGND
R-Note :- LDO_3V3 DGND
This is a o
supply 4
negotiation !M
1nd;cat.0rv 4| 150080VS75000
On indicates ¥ R428 R425
success. _ 10K_1% DNI
DGND ADCIN1
ADCIN2 D-Note :-
EXTERNAL POWER PATH FOR SOURCING, 5V/0.5A 2105 i o o eion
for adding the capacitors
R429 R424 1
I2C Slave 100K_1% > 100K_1% VBUS_TYPEC2 Qn Q10 VCC_5V0
Address Portil Port?2 CSD25310Q2 €SD25310Q2 '|'
7 7
I2C2 (Default) 0x38 0x3F ) ) 4 _ J_IJ_ J_IJ_I
12C1 0x20 0x24 DGND —C450 —C449 R485 1 = R475 ~ R468
10uF 100F = C455 DNI o ——ca45 10K_1% DNI ——ca44
35V 35V 0.1uF o 0.1uF o 0AuF
16V 16V 16V
SPI EEPROM & PROGRAMMING HEADER DGND
R467
LDO_3V3 10K 1%
LDQ_3v3
LDOQ_3v3 2 A
LDO_3v3 b 3
C105] [0.1uF
16V R146
10K 5 Q9
S i © DGND CSD16301Q2
| | | us4 é '_
%) - [
PD_SPI_MOSI 3 PD_SPI_MISO PD_M_I2C3_IRQ P2_PP_EXT_ENABLE 9 |
_SPL| 51 booy S pogor) 2 _SPL| e _PP_EXT | R449 1K 1% 3 Ay
PD_SPI_CLK 6 PD_M_I2C3_SDA A
v Jx x CLK
s B B R446 DNI R453 M
SPI_HOLDn ; [34] SoC_USBO_DRVVBUS ) T00% 1%
HOLD(I03) PD_MS_[2C1_SCL  R393 0E -
PD_SPI_SS _ ——PD_MS_ZCT_SDA R394 V.V 0E |
_SPL_ 1) &S e PR R394 A N0E J <
SPI_WPn 3| a — DGND
WP(102) 2 PD_M_I2C3_SCL R3g5 DNI 1 DGND
o PD_M_T2C3_SDA R306 DNI 3 | 4
-] W25Q80DVSNIG PD_SPTMISO 5 5 X
PD_SPT CLK 7 X PD_SPI_MOSI
PD_SPT_SS 9 0
g m—
. . . Tile  USBTYPE-C
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PERIPHERAL POWER SUPPLIES - 1

D-Note :-
Add a Jumper or OR for isolation

VinMin = 4.5V or Current measurement for
. preproduction board
VinMax = 15V
Vout = 5V @ 2A
VMAIN VCC 5V0 s
oot ‘ ‘ ‘ ‘ : o
SILK SCREEN : VCC_5V0
R200 o g oy
c448 c141 C140 c13 680K_1% s
10uF 10uF 10uF 106F
50V 50V 35V
VCC_5V0_FB
DGND DGND
R199 VCC_5V0 R195
DGND 10K_1% u43 130K_1%
12y N vout H
15 5
DGND VSEL FB ?&,361%
VCC_5VO0_EN 14 6 R469, OE - DGND
EN FB2 b&ND
Ly psisyNG PG |2 2 & >> VCC_5V0_PG  [41]
3| yaux o Py AL L8 1.5uH
35 9
VCC_5V0_EN O a L2
[12,2527] TEST_POWERDOWN R201 bl Sl 138
0.1uF TPS630702RNMR | 2
[12] VCC_5VO_EN >, 50V
DGND
DGND DGND
2.5V, 1.0 AMP SUPPLY
VCC 3V3 SYS ETHERNET PHY
-1 - vDD_2V5
- SW_2V5
. 2 sw L2 _ L9 ~~—~047uH . , O
R361 OE 1 SILK SCREEN : VDD_2V5
EN 3 R358
[a] DO
Ca39 VCC2V5_PG s 2 FB ——c327 316K_1% C326
P o 120pF 22UF
4.70F - 25V 10V
35V TPS62824DMQR
VDD_2V5_FB
DGND
DGND R357
100K_1%
[11,12] VCC_3V3_MAIN_PG ) DEND
DGND
1.0v, 0.5 AMP SUPPLY 1.2v, 0.5 AMP SUPPLY
VDD_2V5 VDD_2v5 HDMI TRANSMITTER
c242|[1uF | C256| [1uF |
16V 16V
voD_1vo VDD_1V2
U63 e Ue5
DGND 4N our X o DGND 4N out 4 TP13
=) SILK SCREEN : VDD_1V0 a
VCC2V5_PG R329 OE 3 Z a R325 OE 3 Z o
EN O u €230 EN O u c249
0 1uF ol o 1uF
TLV75510PDQNR 16V TLV75512PDQNR 16V
DGND DGND
DGND DGND
. . . Tile  PERIPHERAL POWER SUPPLY -1
Designed for Tl by Mistral Solutions Pvt Ltd
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PERIPHERAL POWER SUPPLIES - 2

3.3V,

10.0 AMPS SUPPLY

VinMin 4.5V
VinMax = 15V
Vout = 3.3V @ 10A
VMAIN
D9 _|+c114
VDDA_LM5141 VCC_LM5141 2 pl 100uF_50V
oazt || O0F 4 g ous || par
50V 0402 10V XBS104S13R DGND D-Note :-
Add a Jumper or OR for
VMAIN oo D-Note :- isolation or Current
FOllOWtKElVJf-“ measurement for
connection Ifor reproduction board
usg o 2 € DGND current sense prep
15 11 HB_LM5141 ]
N 5 g 5 . c412% g(;\l;F VCC_3V3 MAN o, s
g = g 12 SW_LM5141 110 ~~~~_1.8uH _ R397 0.005E 1% o
@@ ALWAYS ON SwW o
13 HO_LMS141 R420 10E XAL7070-182MEB
R444 10K EN_LM5141_ON 23 HO
EN 14 HOL_LM5141
HOL
RES_LM5141 LO_LM5141
| 24 | e o2 | R417 0E
SS_LM5141 LOL_LM5141
| 22 | oo Lol L7 | R418 0E
403 404 405
s L 1 1
DITH 18 CS_LM5141 [Ca7F T 0auF | 0AuF
VDDA_LM5141 1 cs 25V 16V 16V
ca20 | cazr | ca DEMB
1 - - 17
-T— -T -T
100uF_50V 0.1uF 0220F | 0.12 RT_LM5141 4| or vouTt
50V 16V 10V 21
COMP_LM5141 29 PG
compP
19 VDDA _LM5141
osc FB
R441 Al g g A3
| c433 2.05K_1% A2 | A 6 6 o A3 A4 N
N A2 2 &2 b A4 DGND
442K 1% | 330pF T o @ VCC_3V3_MAIN
50V LM5141QRGETQ1 S
DGND
c432 DGND
3 R443
0.015uF
25V A2 10K
‘ LM5141_AGND ~ DGND
SVCC_3V3_MAIN_PG
DGND CAD Note: Short LM5141 AGND and DGND at single point
EN_LM5141_ON
[33] ETH_CAN_INH_PREREG ) DI A R8T _LM5141._0
TP110  TP111  TP112 TP113 TP114 TP115 TP116 TP117
DGND DGND DGND DGND DGND DGND DGND DGND
. . . Tile  PERIPHERAL POWER SUPPLY-2
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SOC POWER SUPPLY PMIC

PMIC Config option
VCC_3V3_MAIN
VCC_3V3_MAIN
TP48
TPa4 5C_I2C0_SDA_PMIC
TP43 S0C_12CU_SCL_PMIC
TP42 PMIC_ENABLE C376 €380
P8 VCC 3V3_ MAN = uF Cad Note :-
0603 0.1uF Route as Pseudo differential pair, trace Tie the feedback after the
6.3v 16v DC/DC output bulk caps or VCC CORE D-Note
€383 9 use remote sensin = - P .
DGND o u27 (See "PCB Notes") d Add a OR resistor or
0603 :; Jumper at the output
\ U 0.47uH
6.3V DGND 41 veea SW_B1A VBD_CORE_REG_SW1 A P25 of the DC/DC  for
SW_B1B \ TFM252012ALMAR47MTAA ’ O isolation or testing
vcc_|_ 3V3_MAIN DEND 48 | vio_ N - an c73 c318 | cr2
FB_B1 47uF DNI ——47uF
251 puin_ g1 - VDD, CORE 2uF 1210 1210 | 1210
J_ _L S_Lm z_Lm _chz cot 17 FB_VDD_CORE_P [1ov 6.3V 63V_| 6.3V
10uF 10uF 10uF 10uF 10uF 10uF 10uF: 10uF_ 10uF =—10uF PVIN_B2 L2 0.47uH péo  DSwb  DEND  DEWD
1ov [ 1ov | 1ov | 1ov [ 1ov | 1ov [ 1ov | 1ov | 1ov | 1ov 45 | Lo B3 i VDD_CORE_REG_SW2 = - c it c318, ©317, C391
0805 | 0805 | 0805 | 0805 | 0805 | 0805 | 0805 | 0805 | 0805 | 0805 s ow Boa 15 RO R apacitors ’ ’ ’
~~ 54 PVIN_B4 SW_B28 1 _Lm —Lm LCS” _Lcsm S §3§ODNP t t
i 47uF DNI 47uF are marke o mee
35 21 ! . )
DGND  DGND  DGND  DGND  DGND  DGND  DGND  DGND  DGND  DGND PVIN_B5 FB B2 FB_VDD_CORE_N 2uF 1210 1210 1210 PMIC output cap specifications
- = - 1oV 6.3V 6.3V 6.3V
VCC_3V3_MAIN
DGND  DGND  DGND  DGND
& | pvIN_LDOS DGND L5 0.47uH
VCC_3V3_MAIN C344 C354 368 10 43 VDD_CORE_REG_SW3 LY VY
22uF To0F 220F C360 VCC1V8_SYS PVIN_LDO3 SW_B3A 45—+ TFM252012ALMARATMTAA
y y y - | Ege C391 co3 C100
1 0803 0603 0803 0.1uF 12 pyiN_LDOT2 Sw-838 DNl =—47uF 47uF
c107 6.3v 6.3v 6.3v 16V C361 - 49 2uF 1210 1210 1210
2.2uF Fe.83 LDO_3v3 103 6.3V 6.3V 6.3V veeivi
UﬂsL\'/F DGND DGND DGND DEND 0603 - - -
S D-Note :- 6.3V 52 1 ne DGND  DGND  DGND DGND
DGND Use 10V rated caps to take care L6 0.47uH
w
i { DGND VCC1V1_SW VCCIVA e
U3s of the DC bias and derating 35 SW_B4A gg TFM252012ALMARATMTAA ° O
PMIC_ENABLE LN N\ TPS6593 EN VBACKUP SW_B4B €390 co4 Cco8
[10,11] VCC_3V3_MAIN_PG g. 5 2 = 50 cor 5>21\11|0 411;% 411;%
[10,25,27] TEST_POWERDOWN ¢ J DGND FB_B4 VDD_LPDDR4 22uF
PMIC_OSC32KCAP 1ov 6.3V 6.3V 6.3V
_ 40
SN74LVC1G11DRYR 5oF PMIC_OSC3ZKIN 0SC32KCAP VCC1V8_SYS
~ LG IE%V » %) oo " i DGND  DGND  DGND  DGND
ECS-.327-9-34QCS-TR w0 w VCC1V8_SYS_SW L - —
c381 B 0SC32KOUT Ssw_BsA [ TFM252012ALMARATMTAA ) O
0 1uF 32.768KHz - a7 C334 cr8 C340
\/ 16V | g9 [l9oF “T PMIC_OSC32KOUT FB_BS SOC_DVDD1V8 €349 4TuF 47uF DNI
DGND 53021 [50v < 22uF 1210 1210 1210
%7 10V 6.3V 6.3V 6.3V
DGND
CAN 10 3v3  CAN_IO_3v3 VCC_3V3_MAIN - DGND DGND ~ DGND  DGND
o PMIC_AMUXOUT 1
R139 L8 Q.01uF R362 0E  SoC_12C0_SDA PMIC 39 AuxouT VINT_PMIC_1v8
R140 b 25V. [9,21,32.41]  SoC_I2C0_SDA — SDA_I2C1/SDI_SPI e
100K_1% SoC_I2C0_SCL_PMIC 31
o0 usr DGND [9.21,3241]  SoC_200_SCL <KHRES 9E — = SCL_I2C1/SCK_SPI )
2 4 PMIC_ENABLE TPS6593_EN PMIC_nPWRON/ENABLE 20 VOUT_LDOVINT
a0 8 A R1a8 oE nPWRON/ENABLE I3z
[31] PMIC_LPM_ENO a1 S R123 o PMIC_INT_B 14 VRTC_PMIC_1v8
8 6 PMIC_nSLEEP [33] MCU_INTn <& nINT 3
71 BO Bf— PMIC_POWERGOOD 25 VOUT_LDOVRTC C382
B1 [41] PMIC_POWERGOOD <£- nRSTOUT 2.2uF
1 - EN_DRV_OUT 29 0603
9| SEL 2 w1 O EN_DRV 13 VDDSHV_SDIO 6.3V
EN O VOUT_LDO1 ;
VCC_3V3_MAIN w| TMUX154EDGSR [33] MCU_I2C0_SCL 32 1 cpiot 350 == 220F DGND
[33] MCU_I2C0_SDA < T GPIO2 11 VPP_1V8 ) Sor 0603
[31] PMIC_WDOG_TRIGG R137 il YRR VOUT_LDO2 0603 6.3v
R138 | N 46 vcc ov85 6.3v
10K 10] VCC_5VO_EN << R398 0F “VCCIVISYSEN a7 | P03 cal DGND
0402 \/ 31 VSEL 3D 500 os = 1830 05 2208
49 DEND [31] TORE_PWR_STRAP 24 gg:gg VOUT_LDO3 VDOATVE 0603 DGND VDDSHV SDIO
6.3V =
[33] MCU_SAFETY_ERRORz_3V3 GPIO7 AL
; PMIC_ENABLE_SEL ReNote :- [27] PMIC_WBOG DISABLE PMIC_WDOG_DISABLE bt . ) ca
SD card interface IO [39] VPP_EN 47 gz:g?o ) VOUT_LDO4 o0 SGZOUSF DGND TP34
voltage switching R374 OE oo 29 —0
61300211121 (3.3V/1.8V) is required to [19) MMC1_SDCARD EN 3 GPIO11 22 uE 6.3V
. 00 xo
support higher speed data c84
4 rates. Refer SOC data sheet S5l elel TPS65931211RWERQ1 __gé%'; DGND VPP_1V8
DGND for supported rates and IO 6.3V
voltage levels :
TP35
O
DGND
DGND
VCC_3V3_SYS_EN PMIC uses default 1I2CO ADDR: 0x48,0x49, 0x5A, 0x5B
[14] VDD_CANUART EN((—RST5 DN| CC_3V3_SYS. ’ ’ 4
{411 PMIC_INTn ((—R127 DNI PMIC_INT_B
VCC_3V3_SYS  VCC_3V3_SYS VCC_3V3_SYS
VCC_3V3_SYS
VCC_3V3_SYS LOAD SWITCH VCC_3V3 MAN
R222 R618
220E VCC_3V3_MAIN R87 R126 10K
10K 10K
i R401 R-Note :-
CORE_PWR_STRAP/ GPIO6
PMIC_WDOG_DISABLE]|
Lb7 _Lews | o DNI P74 = = CORE PWR STRAP High: Buckl/2/3 = 0.85V
150040VS73220 __10V D VCC 3V3 SYS PMIC_POWERGOOD = = LOW/Floating: Buckl/2/3
R v - P81 O = - 0.75v
usz T TP47 P19 VSEL_SD_SOC R619
- 9 VCC_3V3_SYS_EN =2 C_INT_B
POWER A4 ; VIN1 VOUT1 ; i : O — L:’338 — DNl
VIN2 voutz F&——
INDICATION LED PN voc avasvsen | 5 6 cios
«® — ON cT —X
43 Ohias 0.1uF
> Q12 16V
DGND
R500 — BSS138LT1G a0 o
PMIC_POWERGOOD o | R0 z o
\’- DGND
el o
TPS22965DSGT - -
& s Dngte ' 220 . . . Tile ~ SOC POWER SUPPLY PMIC
Add a cap (> pF) to Designed for Tl by Mistral Solutions Pvt Ltd
o~ the CT pin for SOC IO
DGND iglnjltﬂ];gl Slggc r?ge supplies
NV DGND have slew rate TeExas M S'(Z: PROC135A ;{ev
DGND requirements specified [NS'TRUWNTS MISTRA
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CURRENT MONITORING DEVICES

VCC_3V3_SYS
VCC_CORE
) c71 | |0.4uF
c64 ||0.4uF | 50V
50V R102 0E
DGND
DGND us g
<o Bg N+ @ SCLA ﬁ; SoC_I2C1_SCL  [21,25,38,39,40,41]
cs9 IN- SDA »SoC_I2C1_SDA  [21,25,38,39,40,41]
I D1
0.001E_1% g 0.1uF BUS A3 R109 DNI__INA_ALERT
R101 50V B2 | oy o ALE% B3
| N B Py
VDD_CORE
INA231AIYFDR O
R103 0E
. N%
12C ADDRESS: 0x40 DSND
R VDDR CORE
R110 OE -
VCC_0v85
350 ol Mount R359 & Demount R110
' when VCC CORE is 0.75V
VCC_3V3_SYS
C79 ||0AuF |
50V R380 0E C396| | 0.1uF
50V
DGND DGND
us4 b
e
D3 A1 SoC_I2C1_SCL
R356 D2 | IN* 2 SCL{ A2 GC_12CT_SDA
E 0.01E 1%  C393 IN- SDA VCC_3V3_SYS
- —_— D1
0.1uF BUS ALERT A3 R385 DNl INA_ALERT
50V B2 o B3
ol g5 NC1 g A0 o3
VDDR_CORE X NC2 O Al
INA231AIYFDR O
R381 0E
12C ADDRESS: 0x41 DGND
SoC DVDD3V3
VCC_3V3_SYS
VCC_3V3_SYS
C66 ||0.1uF | €37 | |0.1uF
50V R66 0E 50V
DGND VCC_3V3_SYS
DGND
= wr 3
R94 D3 » A1 SoC_I2C1_SCL R68
0.01 IN+ > SCL SoC_1ZCT_SDA DNI
E 0.01E_1% 2 D2 IN- SDA A2 _12CT- DNI
R D1 TP38
BUS INA_ALERT s
T sov B2 ALERT |55 < o - O
SoC_DVDD3V3 X—g5| NC1 2 A0 &3
X—qNCc2 & Al
R72 3 -
INA231AIYFDR O
. N
12C ADDRESS: 0x4C D&ND
INA I2C SLAVE ADDRESS
STAVE
POWER SOURCE | SUPPLY NET ADDRESS
(IN HEX)
VCC_CORE VDD _CORE 40
vVCC_0V85 VDDR_CORE 41
VCC_3V3_SYS SoC_DVDD3V3 4c
VCC_1v8 SoC_DVDD1V8 15
VDDA1VS VDDA_1V8 1D
vee1vl VDD LPDDR4 47

D-Note

Note the supply rail name change across
the shunt when optimizing the design
(Deleting the current sense resistor)

SoC_DVDD1V8

VCC1V8_SYS
VCC_3V3_SYS
l&.
50V R375 OE ) C388| | 0.1uF
50V
DGND
DGND
CAD Note :- o
i us2
Follow Kelv:.n o~ D3 - Al SoC_[2C1_SCL
connection fqr R120 D2 | IN+ = SCLY A2 SOC_IZCT_SDA
Current Sensing IN- SDA
; 0.01E_1% C385
when using 2 —_— D1
terminal resistors 0.1uF BUS A3 R377, DNl INA_ALERT
50V B2 o ALERT 753
o LeNet 2 A0 "C3
X—= NC2 9] A1
SOC_DVDD1V8 INA231AIYFDR | VCC_3V3_SYS
O
R376 OE
12C ADDRESS: 0x45 DGND
VDDA1V8 VCC_3V3_SYS
C38 l&, ) C395| |0.1uF
50V R378 OE 50V
DGND
DGND
N s ° SoC_I2C1_SCL
D3 A1 oC_I2C1_!
R132 D2 :“* 2 ggk A2 SoC_12CT-SDA
0.01E_1% €392 B
ey D1
0.1uF BUS A3 R386 DNI INA_ALERT
50V B2 ALERT 753
o« %—G5 NCt =] A0 3
X—= NC2 5] A1
VDDA_1V8 - VCC_3V3_SYS
INA231AIYFDR 13}
R379 0E
12C ADDRESS: 0x4D DGND
veeivi VCC_3V3_SYS
€90 | |04uF__|
50V R382 A A OE ) €397 |0.1uF
50V
DGND
= DGND
s - SoC_I2C1_SCL
D3 » A1 0C_I2C1_!
<o IN+ e SCL SoC_I2CT_SDA
D2 1\ oA 2 —
D1
0.001E_1% g BUS A3 R387, DNI INA_ALERT
R131 0.1uF B2 | oy o ALE’}E B3
e 50V o) N2 z N 3 VCC_3V3_SYS
VDD_LPDDR4
INA231AIYFDR O
R3BI AAE
12C ADDRESS: 0x47 DGND
. . . Tile ~ CURRENT MONITORING DEVICES
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D-Note :-

VCC_3v3_MAIN detection of supply failure. It is meant to be a power-fail indicator for the main
input (higher) voltage rail that enters the PCB. For example, 5, 12, or 24 volts. The SO‘ POWER
error associated with this monitor would require you to set the threshold significantly
lower than the nominal to avoid false trigger. Refer System Power Supply Monitor Design
C280 Guidelines section of the data sheet
10uF
10V
D-Note :- VDD_CORE SoC_DVDD3V3 CAP VDDSO U180
Changing the core voltage is not allowed U1sp CAP VDS E CAP_VDDS0
DEND after the device has been released from Gl4 TAP VDDS T14 | CAP_VDDS1
reset. If you turn off the core supply, we J13 | VDD_CORE VDDSHVO |13 SoC_DVDD1V8 TAP_VDDS3 Mi6 | CAP_VDDS2
expect you to turn off all power rails and J15 | VDD_CORE VDDSHVO TAP_VDDSZ Re | CAP_VDDS3
ramp them down per the power-down sequence VDD_CORE K15 CAP_VDDS5 G15_| CAP_VDDS4
and wait until all supply rails decay K14 | VDD-CORE Vonenva [L1e SoC_DVDD3V3 CAP_VDDSE FE ARV
below 300mv before turning on power again t VDD GORE R13 CAP_VDDS MCU  g1o -
VCC_3V3_MAIN VDD_CORE VDDSHV2 73 = — CAP_VDDS_MCU
T M12 | VDD_CORE VDDSHV2 513 CAP_VDDS_CANUART Gg
D-Note :- 1| VDD_CORE VDDSHV2 CAP_VDDS_CANUART
VDD_CORE and VDDR_CORE are VBB CoRE VDDSHV3 [E12 L L L L L 1 1 1 AMG2AT4AUMSIAMBRQ1
S, ded be d P10 - M15 SoC_DVDD1V8 AT~ C241 T~ (222 T~ C235 T~ C220 ~T~ C285 ~T~ C231 ~~ (223 T~ C264 c287
RS0 recommended to be powere p14 | VDD_CORE VDDSHV3 [~N75 uF 1uF 1uF uF uF TuF 1uF 1uF 1uF
100K 1% by the same source so they VDD_CORE VDDSHV3 10V 10V 10V 10V 10V 10V 10V 10V 10V
- ramp together when VDD_CORE Ro | VDD_CORE T8
is operating at 0.85V VDDR_CORE T16 xgg—ggsg xggg:m U8 SoC_VDDSHV5_SDIO
VDDA_SYS_MON 915 | ybp_core G16
1 0.5V to VNMON_VSYS pin J14 | OOR CORE xggg:xg H15 T SoC_DVDD1V8 DGND D-Note :-
3 g VDDR_CORE H16 SoC DVDD3V3 Select capacitor with ESR < 1 O
R332 D-Note :- i VDDR_CORE VDDSHV6 |77 - Ensure the PCB loop inductance is < 2.5 nH
178K 1% Add a filter VDD LPDDR4 [ P12 | VDDR_CORE vbDsHve [ — 1 Select 0201 package or smallest possible package
SR cap. Refer SOC T VDDR_CORE G VDDA_1V8 Refer SOC Data sheet
data sheet VDDR_CORE VDDSHV_MCU [—37q T =
section System AA VDDSHV_MCU
Power Suppl VDDS_DDR
Monitor gre)s}j{gn AE‘ VDDS_DDR VDDA_TEMPO E}g
7 Guidel VDDS-DoR R —
uidelines J7 1 \/DDS DDR VDDA TEMP2 VDDA_DDR_PLLO D-Note :-
DGND tg VDDS DDR - Vo ]_ VDDA 1V8_FB1 Common SOC LVCMOS IO interface guidelines
VDDA_1V8 FB_OSC Wig— VDDS DDR VDDA _DDR PLLO [\ 1. Most of the SOC IOs are not fail-safe. No input should be applied before supply ramps.
N7 | VDDS_DDR VDDA_PLLO g7 2. SOC LVCMOS inputs have minimum slew rate requirements specified
VDD CANUART ps | VDDS_DDR VDDA_PLL1 T 3. SOC IO buffers are off during Reset. A pull is required near to the attached device being
- VDDS_DDR VDDA _PLL2 [mcq driven by the SOC IOs
L8 | oos DOR C xggﬁ—gﬁi 1 4. Any SOC IO that has a trace connected and not being actively driven needs a parallel pull.
CAN_IO_3V3 DR = VDDA_CORE_USB When adding pull is not feasible, ensure the traces are routed away from noisy signals
58 VDDS_0OSC0 VDDA_MCU J10 VDDA 1V8
VDD_LPDDR4 H9 9
VDD_CANUART VDDA_CORE_USB SoC_DVDD3V3
SoC_DVDD1V8 ul VDDSHV_CANUART VDDA_1P8_USB 10
_ S VDDA_1V8_FB2 D-Note :-
SoC DVDD3V3 A2 |\ bps DDR VDDA 3P3 UsB 212 A Trace connected to SOC 1is effectively an antenna that will pick up noise.
- F12 - . T2 VDDA_CORE_CSl A potential will be generated on the signal when noise couples into the antenna.
VMON_1P8_SOC VDDA_1P8_CSIRX0 This potential will be largest on the highest impedance end of the signal.
E9 T11 By placing a pull-up or pull-down near the SoC pin, we force the highest potential
VMON_3P3_SOC VDDA_CORE_CSIRX0 to the open-circuit end of the signal rather than the SoC end of the signal.
D-Note :- VPP 1V8 VDDA_SYS_MON H12 | o vevs RsvDa |-E10 TEMP_DIODE_P oTPS
Connecting 1.8V supply -
source directly to VPP F7 1 vep R-Note :-
continuously is not allowed NME2ATIAUNSAVERGT Reserved pins Leave unconnected DoNote :-
Refer pin connectivity table of the SOC data sheet for connecting the USB IO, analog and
core supplies when USB interface is not used. It is acceptable to have the supplies
D-Note :- D-Note :- connected and all the USB pins left unconnected provided the USB driver is not initialized

It is very import

ant to select an LDO with very fast transient response

and connect its output to the VPP pin with a low loop inductance path to

Recommend implementing the voltage monitoring functionality using VMON VSYS for early

Refer Pin connectivity requirements to connect the CSIO
when CSIO interface is not used

supplies

(analog and core)

any time and the USB calibration procedure does not happen.
per pin connectivity requirements when not used saves power when low power is a critical

Grounding the USB

supplies as

ensure it 1is able to source the high transient load, where the VPP pin Ferrite and Bulk Caps are optional when CSIO is not used and requirement .
never drops below the minimum operating voltage. Boundary scan functionality is required
CORE SUPPLY
VDDA DDR_PLLO Fla VDDA_CORE_USB
- = VDD_CORE = VDDA _CORE_USB
1.8V Analog SUPPLY VDDAIVE 40 VDDA_1V8 FB_OSC VDDA_1V8_FB_OSC VDDS_0SCO — B
EL10 - 1 2
VDDA 1V8 VDDA_1V8_FB2  VDDA_1V8_FB2 VDDA_DDR_PLLO VDD_CORE ;,:J
=L o
W = =~ con ca75
Ccs6 c286 B 26E uz TuF 0-1uF
1uF 0.1uF BLM18KG260JH1D =[G 10V 10V
C236 C254 120E 10V 10V 1 2 ~)
uF 0.1uF BLM15PX121SN1D
120E 10V 10V
BLM15PX121SN1D
26E DGND
DGND BLM18KG260JH1D
VDDA 1V8 CSIRX
DGND VDDA_1V8 g VDDA_1V8_FB1 VDDA PLLO..4, VDDA MCU VDDA_DDR_PLLO VDD_CORE VDDA_CORE_CSI
o - - FL3
VDDA CORE_CSI
1 2 ) 1 2 _ _
]
VDDSHV_CANUART CAN_IO_3v3 g 3 Y b ] ]
i 4 —4 i i O
120E I~ C278 T~ C245 T~ C265 T~ C243 C262 A~ c292 C269 26E c252 C261 C259
BLM15PX121SN1D wl> wl> 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF wl> 1uF 0.1uF BLM18KG260JH1D uF 0.1uF 0.1uF
VCC_3V3_ MAN ., . CAN_IO_3v3 Sle Sle 10V 10V 10V 10v 10v Sle 10v 10v ,gm:_ 10v 10v 10v
=8 c282 c283 ~ ~ N <€
TuF 0.1uF . . .
1 ’YY\-{/\/\/ 10V 10V
BLM15PX121SN1D :- 120E baNb DGND DGND
1208 2A @ 85 deg C
BLM15PX121SN1D DEND 1.1A @ 125 deg C
VDD CANUART
VCC_3V3_MAIN -
VDD_CANUART
SoC_DVDD3V3 VPP_1V8 3.3v/1.8V MMCl1l SUPPLY
VPP_1V8 - . -
| VDD_CANUART
SoC_VDDSHV5_SDIO U21
VDDSHV_SDIO SoC_VDDSHV5_SDIO VDDSHV_SDIO B2 [0 vour &1 R95 0E
T~ Cc210 c276 C288 | a
uF 0.1uF 0.1uF R61 0E LV 3l - car c277
L 1ov 10V 10V L © C507 10F 0.1uF
c31 C224 —~ C226 DGND _ 1uF 10V 10V
DNI uF 0.1uF <([TLV705075YFPT 10V
N VDDSHV5 10V 10V | 1ov
DGND DGND [12] VDD_CANUART EN)>— D
VDDA _3P3 USB N DGND
- - DGND DGND DGND
. . . Tile ~ SOC POWER
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SOC POWER SUPPLIES - DECAPS

VDD_CORE
VDDA 1V8
FMT5HC105D0G ! ! [ ! ! !
C508 C509 C510 C511 C512 C513 C514 5> 5> > =[> —[> —[> FM18HC106D0G NFM15HC105D0G
1 e hai 1 2 2 bt =3 bt 1 €255 C515 C516
» = = = = = = L 4 4
UF 10F UF WF 1F 1F WF 3 g 2 9 N N 2.2uF " T C30 AT~ C263 T~ C215 T~ C214 ~ C216 ~—T~ C228 C266
4v av 4v av 4v 4v av 3] ] S S 9 ] 10V 10uF WF 10uF TuF 1uF 1uF 0.1uF 0.1uF 0.1uF
. I\ : 4V 4v 10v 10v 10V 10v 10V 10v 10v
DGND Cad Note: D
1 0.1 : Cad Note:
Place .1 uF caps near to SoC pins .
Place 0.1 uF caps near to SoC pins
SoC_DVDD3V3
VDD_LPDDR4 VDD_LPDDR4
p NFM18HC106D0J [NFM15HC105D0J
FM18HC106D0G [NFM15HC105D0G C524 C525 C522 C523
c517 c518 c519 €520 c521 1 1 1 1 1 i 1 1 1 1
1 1 1 1 1 1uF 1uF ¢ g — C41 A~ C239 T~ C233 ~T~ C257 ~T~ C247 ~T~ C229 ~T~ C240 ~T~ C232 T~ C244 C238
r » r ” r T~ C299 7~ C294 T~ (298 C295 1,4V 3. 1.4v 10uF 1WF 10uF 1uF 1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF
10UF 10F o 10F o 10F o 1F 0.1uF 0.1uF 0.1uF 0.1uF 6.3V 6.3V 10V 10V 10V 10V 10V 10V 10V 10V 10V 10V
4V 4V 4V 4v 4V 10V 10V 10V 10V ~ ~
DGND
DGND
DGND Cad Note:
cad Note: Place 0.1 uF caps near to SoC pins
Place 0.1 uF caps near to SoC pins
VDDR_CORE
SOC_DVDD1V8
FM18HC106D0G FM15HC105D0G
FM18HC106D0G [NFM15HC105D0G C528 C529
C526 C527 1 1 1 1 1 1 1 1
1, 1, 1 1 1 1 " v —— C32 T~ C221 T~ C258 T~ C279 ~T~ C225 T~ C284 T~ C217 c218
— C68 T~ C253 T~ C273 T~ C268 T~ C250 C237 10uF 1uF 10uF TuF 1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF
10uF TuF 10uF 1uF 1uF 0.1uF 0.1uF 0.1uF 4v 4V 10v 10V 10V 10v 10v 10V 10V 10V
4v 4V 10V 10V 10V 10V 10V 10V
SOC VSS
DGND Cad Note:
Place 0.1 uF caps near to SoC pins
u18Q
Cad Note: g vss vss |
Place 0.1 uF caps near to SoC pins AT3 | V53 ves [
A Y15
Ao | VSS VSS 1y
VSs VSs 3
vss vss
A Wi
AA11] VSS VSS [z
AATa] VSS VSS |-
AAs | VSS VSS w1z
‘AAd| VSS VSS T
AAs | VSS VSS (g
ABT] VSS VSS [
R-Note :- AB12 | xgg xgg V5
Use of 3 terminal caps optimizes ﬁ VSs vss &0
use of bulk caps and minimizes the AB22 | VSS VSS -y
PCB inductance AB3 xgg xgg V]
AB5 ue
AB9 | VSS VSS [~z
83 Vss VSS [
55| Vss VSS 575
57 Vss VSS [~g1a
G4 Vss VSS g1z
511 VSS vss
D20 | VSS VsS
52| Vss vss
T vss VSS |7
£ Vss VSS (15
£3 VSS vss
£5 Vss VSS | Rg
F11 Vss VSS [Rg
F137| Vss vss R
F15| VSs vss R
] vss VSS Rz
£4] VSs VSS [R12
G127 Vss VSS [R15
G171 vss VSS [p7
a3 Vss VSS [~pog
G5 Vss VSS 5
o] vss VSS 5
1| Vss vss [
H11 Vss Vss 5
H1a | Vss vss
H20| VSS vss
4| vss VSS N4
J12| Vss VSS (Rt
17| vss VSS ro
vss vss
K1 Vss vss
KiT] Vss VSS g
ka| Vss VSS |7
K| Vss VSS (e
Ko | Vss VSS (13
T12] VSS VSS 55
T4 Vss VSS [
vss
AM62A74AUMSIAMBRQ1
DGND DGND
. . . Title SOC POWER CAPS & SOC VSS
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SOC LPDDR4 INTERFACE

U18G
LPDDR4_CAOQ J D1 LPDDR4_DQS0_P
TPDDRA_CAT J2 | DDRO_AO DDRO_DQS0 57 TPDDRE_DUSU_N
TPDDRA CA 4| DDRO_A1 DDRO_DQSO0_N
TPDDR4_CA3 L4 | DDRO_A2 A5 LPDDR4_DQO
TPDDRA_CAZ ] DDRO_A3 DDRO_DQO B4 CPDDR4_DQT
TPDDRA_CAS K5 | DDRO_A4 DDRO_DQ1 g5 TPDDRA_DQ
K3 | DDRO_AS DDRO0_DQ2 [z TPDDRA—DU3
>—f>| DDRO_A6 DDR0_DQ3 [~ TPDDRZ D&
X—&| DDRO_A7 DDRO_DQ4 =
X N _| C TPDDRZ_DT5 VDD_LPDDR4
X—5>-{ DDRO_A8 DDRO_DQ5 [ Spmes o VDDQ_LPDDR4_1V1
X—g5| DDRO_A9 DDR0_DQ6 [4 TPDDRA DQ7
%75 | DDRO_A10 DDRO_DQ7 =
23 | gggg-ﬁ]; boRO Das+ |-C1 LPDDR4_DQS1_P c305 | c373  [c3a1 315 ] c338 ] c316 I C324 I €320 c343 C366 C364 I c332 ] c347 ] €331 I €333 ] 352 ] C342 | C321
M2 | DhRoA13 DDRO DASI N B LPDDRE_DUST_N 10ul 10uF 01uF 01uF AuF AuF P uF uF AuF AuF AuF AuF AuF AuF AuF
- - - 10V 10V 1000pF  [1000pF 25V 25V 16V 16V %6 %6 SV 16V 16V 16V 16V 16V 16V 16V
K6 E2 LPDDR4_DQ8 oV 1oV
>—f3| DDRO_BAO DDRO0_DQ8 F5 CPODRZ DQY
X——— DDRO_BA1 DDR0_DQ9 g5 TPDDRA-DQTO
P4 DDR0_DQ10 [~G3 TPDDRA_DQTT
»—g7-| DDRO_BGO DDR0_DQ11 |-gg CPDDR4-DQT DEND
»X———{ DDR0_BG1 DDR0_DQ12 |37 TPDDRA DQT3
LPDDR4_DMIO C DDRO_DQ13 ¢z TPDDRE_DUT#
TPDDRA_DMITT F ggsg_gmg ggsg-gg}g D3 TPDDRE_DUT5
TPDDR4_DMIZ U _ _ VDD_LPDDR4
CPDDRA_DMT3 w3 | DDRO_DM2 R1 LPDDR4_DQS2_P VDD2_LPDDR4_1V1
DDRO_DM3 DDRO0_DQS2 [~p7
LPDDR4_CK_P M1 DDR0_DQS2_N
TPDDRA_CK_N 11| DDRO_CKO T6 LPDDR4_DQ16 c377 | c304  [c306 365 caoa C369 0325 I ©353 C367 I €303 I C359 I C351 ] c337 ] c348 0323 casz 0335 C336
DDRO_CKON DDRO._DQ1E 74 LPDDR2 _DUT! 10u 10uF 01uF 01uF uF 1uF 1uF 1uF 1uF 1uF 1uF 1uF P P P AuF
LPDDR4_CKEOQ P3 DDR0_DQ17 55 CPDDR4_DUTS v | 1ov 1000pF  [1000pF 25V 25V 6V 16V 16V 16V 16V 16V 16V 16V %6 %6 %6 16V
TPDDRA_CRET 5 | DDRO_CKEO DDR0_DQ18 [R5 CPDDR4_DQTY oV 1oV
DDRO_CKE1 DDRO_DQ19 TPDDRA_DQZ0
6 DDR0_DQ20 g TPDDR4_DQZT
%57 RSVD3 DDR0_DQ21 |3 TPODRZ DT
X—>— RSVD5 DDR0_DQ22 | TPDDRA-DOZ3 DGND
H5 DDR0_DQ23 =
%—N3 | DDRO_ODTO w1 LPDDR4_DQS3_P
»%—-{ DDR0O_ODT1 DDR0_DQS3 [~y7 = n
LPDDR4_CS0_A 96 | oo cso N DDRO_DQS3_N
CPDDR4_CST A _CS0_| LPDDR4_DQ24 VDD1_LPDDR4_1V8 VDD1_LPDDR4_1V8
— N4 | DDRO_CSTN DDRO_DQ24 C: TPDDRA DQZ5 SOC, bvDD1V8 EL12 - - - -
LPDDR4_RESET_N  pg DDRO_DQ25 [~z TPDDR4_DQUZ6 - T
DDRO_RESETO_N DDR0_DQ26 |5 TPODRZ-DQZ7
DDRO_DQ27 =
H7 - Y4 CPDDR4_DQZ8 2 C378 €302 363 345 I 0314 C375 I C322 I €309 C370 €355 C374 €328
o i BB oo A8t oe MR T T oo o T zgqu—l—?gqu T —l—ﬁgqu b T T
LPDDR4. CALOX_ PPRO-PAR ggsgfggg? AB: LPDDRA DT ov” o’
o _
R349 240E 1% - H6 DDRO_CALO 120E
N5
%——— DDRO_ACT_N DEND
LPDDR4_CS0_B
DGND — M6 DDRO_RAS_N
LPDDR4_CS1_B M5
DDRO_CAS_N
N6
%———{ DDRO_WE_N
AMB2A74AUMSIAMBRQ1
U26A
LPDDR4_DQO B2 AA2 LPDDR4_DQ16
TPDDRZ_DQT G2 | DQO_A DQ0_B 3 TPDDRA_DQT7
TPDDRZ_DQ E2 | DQ1_A DQ1_B 3 TPDDRA_DQT8
TPDDR4_DQ3 F2 | DQ2_A DQ2 B TPDDRA_DQTY
TPDDR4_DUA DQ3_A DQ3 B [T TPDDRA_DQZ0
CPDDR4_DQ5 E4 | DQ4_A DQ4_B [~z TPDDRA_DQZT
CPDDR4_DUB C4 | DQ5_A DQ5_B [y TPDDRA_DQZ2
TPDDR4_DQ7 B4 | DQ6_A DQ6_B [~aaZ TPDDRA_DQZ3 - ool
VDD_LPDDR4 TPDDR4_DUS B DQ7_A DQ7_B [AATT TPDDR4_DQZ4 VDD_LPDDR4 slo/S|[2[S =i Vol 8| @B (B[ DGND VDD_LPDDR4
TPDDR4_DQY C ggg,ﬁ ng,g Y11 TPDDRZ_DQZ5 U268 o o == P> > > P [<| << |<<|<
TPDDR4_DQT0 E _ B V11 TPDDRA_DQUZ6 B3 F5
CPDDR4_DQTT F DQ10_A DQ10_B [—(j77 TPDDRA_DQZ7 B5 | VDDQ BB B38833883388333883838833% VDD2 g
CPODRA-DQT Fo| DQ11_A DQ11.B [ TPDDRA-DQZS 55 VDDQ SSES55353353553335333533533333553 VDD2 [
R352 CPDDRA_DQT3 Eg | DQ12_A DQ12_B [ TPDDRA_DQZ9 B10 | VDDQ VDD2 &
DNI TPDDRA_DQTH Co | DQ13_A DQ13_B [ TPDDR4_DQU30 D1 | VDDQ VDD2 [
TPDDRA_DQT5 B9 | DQ14_A DQ14_B [~aAg TPDDRA_DQ3T D5 | VbDQ VDD2 [
DQ15_A DQ15_B Dg| vopQ VDD2 (g
LPDDR4_DMIO LPDDR4_DMI2 vDDQ VDD2 [
LPDDR4_RESET_N TPDDRA_DMIT C?S DMIO_A DMI0_B ﬁ)—tpwmfmvns— VDDQ_LPDDR4_1V1 D,l vDDQ VDD2 |12 VDD2_LPDDR4_1V1
R-Note :- DMI1_A DMI1_B F10-] VbDQ VDD2
S LPDDR4_DQS0_P LPDDR4_DQS2_P VDDQ VvbD2
Pulldown is populated 1 ] [Fig DQSO_T_A DQS0_T_B :733 [PDDRZ DQSZ N UL118 vDDQ VDD2 g
DQS0_C_A DQSO_C_B = = vDDQ VDD2
EBN;te 13 a . LPDDR4_DQST_P D10 T | wio LPDDR4_DQS3_P w vDDQ VDD2
pu own 18 TPDDRA DUST N Eqp | PQS1T_T_A DQS1_T B [~y TPDDRA_DUS3_N ws | VDDQ vbD2 0
recommended DQS1_C_/ DQS1_C_B A VDDQ VDD2 2
Refer Processor specific LPDDR4_CA0 H2 R2 LPDDR4_CA0 AA3 | VDDQ VDD2 (R
DDR design guide CPDDRA_CAT 5 CA0_A CA0_B [tp5 TPDDRA_CAT AA5 | VDDQ VDD2 [R5
DEND TPDDR4_CA. Ho | CA1_A CA1_B [Rg TPDDRA_CA. AA8 | /DDQ VDD2 [Fpg—— ¢
TPDDRZ_CA3 H10 7 CA2_A CA2 B (75 TPDDR4_CA3 VDD1_LPDDR4_1V8 AA10 | VDDQ VDD2 mR7%
TPDDRZ_CA% H11 Y] CA3_A CA3_B [FR77 TPDDR4_CA% vDDQ VDD2 5
TPDDR4_CAS 711 CA4_A CA4_B (517 TPDDR4_CAS T4 VDD2 ["gg
CA5_A CA5_B VDD1 VDD2
] | T AB4
LPDDR4_CS0_A H4 R4 LPDDR4_CS0_B U7 | VbD1 VDD2 —agg T
TPDDR4_CST_A H3 | CSO_A CS0_B R3 TPDDR4_CST_B U1 VDD1 VvDD2
CS1_A cs1_B F1 vDD1
LPDDR4_CKEQ Ja P4 LPDDR4_CKEO Fiz2 | VDD1
TPDDRA_CRET J5 | CKEO_A CKEO_B [~p5 TPDDRA_CRET G4 | VDD1
CKE1_A CKE1B VDDt BRRRBBB8333333333888338383833
VDD_LPDDR4 LPDDR4_CK_P s | c P8 LPDDR4_CK_P VDD_LPDDR4 VDD1 SS>>>>>>3>>>33>>2>>>>>>>>>>>>>
- K_T_A K T B = 5 !
VDD LPDDRA CPDDR4_CK_N J9 kA Sk e ndPo CPDDR4_CK_N oo 1 P A B A I MT53E1G32D2FW-046 AUT:B
T LPDDR4_ODT_CA A G2 R E LPDDR4_ODT_CA_B B 51 i =Y il P R 01 51 e
R370 2.2K _ODT_CA_, 0DT CAA 0DT CA B _ODT_CAB 22k R369
R122 240E 1% LPDDR4_ZQ0 A5 | Aa12,
o, LPDDRA_ZQT ZQ0 DNU8 ¢ o
R119 240E 1% = A8l 200 oNUS %x
LPDDR4_RESET_N  T11 DNU10 [—AR7
RESET_N DNU11 [~aBT
DNU12
| D Gi1 peNe
W DNU2 NC1 T)(
W DNU3 NC2 W(
»%—g7| DNU4 NC3 s
%17 DNU5 NC4 [—rg—<
W DNU6 NC5 —X
%=~ DNU7
. . . Title SOC LPDDR4 INTERFACE
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M.2 INTERFACE - SDIO

VCC_3V3_SYS
As per the connector specification
Each Pin supports 1 Amp of current
c18
C17
10uF | 0.1uF
10V 16V
J2
CON_MINIPCIE_75_F
P98 USB_DP DGND<]I GND 33V I DEND
TPo7 8 USB DM USE_D+ e M2_LED1# TPYs
OE R243 COM_SD|0_QSEND<} GND PCM_CLK/I28_SCK 75 83 MCASP1_ACLKX_BT [39]
[18] MMC2 CLK » OE R267 TOM_SDIO_CNVID SDIO_CLK/SYSCLK PCM_SYNC/I2S_WS 5 MCASP1_AFSX_BT [39)]
[18] MMC2_CMD {O>——ENANATERS -COMSDIO-D0 SDIO_CMD PCM_IN/I2S_SD_IN |7 >> " MCASP1_AXRO_BT [39]
[18] MMC2_DO O R268 COM SDIO DT SDIO_DATAO PCM_OUT/I2S_SD_OUT MZ TEDZF 7557 K MCASP1_AXR2_BT [39]
[18] MMC2_D1 OF R56o COMSDIO D SDIO_DATA1 LED_2# = O —=
Hg mmgg_gg OF R265 TOM_SDIO_D3 ) 23:8—32% UART W /S&?# 2 DDGN%T_UART_WAKE_SOC_R R24 .OE BT_UART_WAKE_SOC_3V3 MCASP1_AXRO_BT
— - ! — SoC_MAIN_UART1_RXD
[18] WLAN_IRQ <& WIAN"SDIORST ; SDIO_WAKE# UART RXD |22 e — 3> SOC_UART1_RX BT [36]
SDIO_RESET#/TX_BLANKING R25 pNI BT_UART_WAKE_SOC_1V8 R256
100K_1%
SoC_MAIN UART1_TXD
3 anp UART_TXD |o2—R2 R {_ SOC_UART1_TX BT _[36]
»—==— PETPO UART_CTS = = = SOC_UART1_CTS_BT [36]
%31 peTND UART_RTS §§ SoC_MATN_UARTI_RTS K SOC_UART1_RTS_BT [36] DGND
39 . — RIS
71 GND VENDOR_DEFINED1 [—35—X
%73 PERPO VENDOR_DEFINED2 [—55—X
%45 PERNO VENDOR_DEFINED3 [—55—X
27 | GND COEX3 |35 X
%—4g-| REFCLKPO COEX_RXD f4g—X
%—57-| REFCLKNO COEX_TXD 55X SLOW_CLK
23| GND SUSCLK_32kHz |55 =
%25 CLKREQO# PERSTO# [—55—X BT_EN_SOC VCC. 3V3 SYS
»—g7-| PEWAKEO# W_DISABLE2# [—55 BT WLAN EN < BT_EN_SOC [39] VS
59| GND W_DISABLE 1# [~5g = =
%—g7-| RESERVED/PETP1 12C_DATA gg—X
%—g3~| RESERVED/PETN1 Iifé%}; o2 < R8 0F  WLAN_ALERT_1V8
65 64
%—g7-| RESERVED/PERP1 RESERVED [gg—X
»%—¢5| RESERVED/PERN1 UIM_SWP/PERST1# [~gg—X
69 1 68
¥H e UIM_POWER_SNK/CLKREQ1# [5—X VeC 33 88 R22 R2%0
%—73~| RESERVED/REFCLKP1 UIM_POWER_SRC/GPIO1/PEWAKE# [—5—X
%—75-| RESERVED/REFCLKN1 -3V 7%
GND 3-3V 2
SH1 ? SH2 a Cc3
SH1 o SH2 10uF | OAuF
- 10V 16V
? BT_UART_WAKE_SOC_3V3
12} BT_EN_SOC
WLAN_EN
DGND DGND
R12
10
DGND
VCC_3V3_SYS
VCC1V8_SYS
J21
A/
M.2 LEVEL TRANSLATOR e
3 4 R260 DNI MVCZ_DT
5 R259 DNI MVMCZ_CMD
VCC_3V3_SYS D-Note :- 7
VCC_3V3_SYS VCC1V8_SYS VCC1V8_SYS C177  Add a bulk cap MMC2 CLK  Roa4 DNI 9 0
T DNI when oscillator n 2 R258 DNI MMC2_D2
16V : 13 4 R257 DNI MWCZ_D3
is used
1 1 DéD =
C6 c9 DNI
R2 0.1uF 0.1uF use <«
10K 16V 16V DNI
a DGND DGND
DGND = vt DGND S SLOW CLK
1 3 R280. ADNI _ .
[39]_ SoC_WLAN_SDIO_RST 3 - < WLAN_SDIO_RST ! TRISTATE _ OUTPUT CAD Note : )
139) BT_WART, WAKE_SOC 3vag 2 Q I3 BT_UART_WARE_SOC_TV8 z Place Series resistors for MMC2
“WLANZEN —""R79 O0E WLAN_EN_3V3 11 | B2 Q Q A2 o N -
2 o83 A3 K WLAN_EN [18] WLAN_ALERT_1v8 ONI signals as TRI-PAD to avoid stub
[39] WLAN_ALERTn B4 A4 N
8 1 oe
VCC_3V3_SYS 6
- %—5 NC1
9 NG @ ° DGND D-Note :- i
= 2 SLOW_CLK Ok to use 10K, 5%
[31] HFOSCO_CLKOUT 32K} R282 0E = VCCIvE_SYs
R6 2 ™| TXS0104ERGYR
8.2K_1%
[B9] WL LT EN V4 R 4% R275 R2 R2 R2 R2 RZ%;
Design Note: WL_LT_EN = Active High DNI 10K_1% ¢ 10K 1% < 10K 1% ¢ 10K 1% < 10K 1% ¢ 10K_1%
R7
10K
Cad Note :-
Place Rl & R2 close to each other to avoid stub. MMC2_CLK
—VMCZ_DT
DGND L)
VMMCZ_D3
WLAN_TRQ
. . . Title
Designed for Tl by Mistral Solutions Pvt Ltd M.2 CONNECTOR IIF
BTWLANEN Dy . Rit WLAN_EN
I Size Rev
c PROC135A "
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SOC - MMC Interface

D-Note :-
OE provision on MMCO_CLK

D-Note :-
This family of processor implements a soft
for eMMC interface. The pulls required for

PHY
Do,

Clock and other eMMC interface control signals

helps improve signal integrity

are recommended to be implemented externally.

u18l
SOC_MMCO_CLK MMCO_CLK
oL 2B SOSMIED S, jge 1o, eMMC FLASH
SOC_MMCO_DATO
MMCO_DATO |-A5e “NIMCO-
s e SOC_MMCO_DAT D-Note :- D-Note :-
MMCO DAT3 %\7 :SE—MMJ—BQ:Z MMCO interface is compliant with the Add additional decaps as required
MMCO_DAT4 W7 SOC-VIVICO-DATS JEDEC eMMC electrical standard v5.1 Refer SK-AM62P-LP schematics
MMCO_DAT5 g SOC MMCU DATE — (JESD84-B51)
MMCO_DAT6 [ o D-Note :-
_| | AB§  SOC_MMCU DAT7 . :
MMGo paTy B8 SO VIVER PRI For D7..Dl eMMC device is expected to have the VCC_3V3 SYS  VCC1V8_SYS
- Y6 SOC MMCO CMD pullups enabled by default. The eMMC host/phy
MMCO_CMD = = disables the eMMC device pullups and enables SOC
E22 MMC1_CLK_R R321 OE internal pullups. Provision for external pullups is c379 Cc371 Cc384 C358
MMC1_CLK >>  MMC1_CLK [19] optional or the pullups can be deleted
B22 2.2uF 0.1uF 2.2uF 0.1uF
MMC1_DATO ["ppq MMC1 DO [19] R315 VCC1V8_SYS 25V 50V 25V 50V
MMC1_DAT1 o5 MMC1_D1  [19] 0K CAD Note :- =
MMC1_DAT2 —Fo5—— ¢ MMC1_D2 [19] °
MMC1_DAT3 MMC1 D3 [19] Place SOC clock output ocko oeko
c21 pulldown resistor near to
MMC1_CMD [—=————————<K>> MMC1_CMD  [19] the clock input pin of the D-Note :- N VDDIM
E18 DGND attached (memory) device : m| :‘ C‘ Z‘ C‘ C‘ Z‘ C‘ .‘I|
MMC1_SDCD —————<K MMC1_SDCD [19] Ok to use standard o 357 356
D18 47K or similar 2L 22
MMC1_SDWP <) SOC_GPIO1_49 [35] resistor for all 0AUF 1R
H22 SoC_MMC2_CLK the parallel pulls 2 S c
MMC2_CLK R316 OE S>>  MMC2_CLK [17] < <, 50V 16v
MMC2_DATO E20 MMC2_DO0 [17] & = Z =z Z =z = Z s
.k F21 -l 3 Z Z Z Z Z Z Z >
MMC2_DAT1 [F5g MMC2 D1 [17] R242 S P P P P P P PO s glwRlel glglslols| o DOND
MMC2_DAT2 527 MMC2_D2 [17] 10K SOC_MMCO_CMD = WS OZ|Zjaja| O
MMC2_DAT3 MMC2_D3 [17] A ouo 60000 = E13
- . SOC_MMCU_DATT DATO = NC41 [—gq7 X
MMc2_cmp 82— (> MMC2_CMD [17] R-Note : OO MMCO=DAT Mloatt £888 88888 3 NCA2 [HE1EX
22 What is the reason we selected OCWMCU DATS Bo | DAT2 >=>=>>> 5 NC43 [—gp—X
MMC2_SDCD >> WLAN_EN [17] pekD pulldown instead of pullup for EMMC, OC-MVCU-DATE 55| DAT3 NC44 [—p5—X
E21 SD card or other peripherals? SOC_MMCU_DATS B4 | DAT4 NC45 17X
MMC2_SDWP [~ WLAN_IRQ  [17] Because there are cases where the SOC_MMCU_DATE B5 | DATS NC46 13X
AM62A74AUMSIAMBRQ1 clock is stopped or paused in a low OC_MMCU_DAT7 B6 | DAT6 NC47 HW
logic state and the pull-down option DAT7 :gjg G1
i i i i i E8 G2
is consistent with this logic state. VCC1V8_SYs *—E0- vsF1 NC50 [-aa—X
XEq0 | VSF2 NC51 572X
%F10-] VSF3 NC52 G715 X
XG10 | VSF4 NC53 514X
R373 XKio | VSF5 NC54 71X
o Xp1o-| VSF6 NC55 [-—X
X—— VSF7 NC56 [—pg—<
NC57 15X
1P100 . H5 1 ps NC58 [Hax
D-Note :- MMCO_CLK VA :ggg ra X
Ensure eMMC_RSTn Reset input is enabled — RS T SV NGe1 -
in the eMMC device (eMMC non-volatile R368 = K5 RST_N NC62 %(
configuration space) for the reset 10K NC63 7 X
logic to be functional R371 A7 NC64 37X
oK %—g5| RFU1 NC65 77X
X5 RFU2 NCB6 [—ieq <
X7 | RFU3 NC67 [z X
%—— RFU4 NC68 [e5—X
A1 NC69 "5
X—35-1 NC1 NC70 [g1a X
DGND DGND % 25 NG2 NG71 mi}
%—2g| NC3 NC72 X
XA10 | NC4 NC73 (15— X
D-Note :- HW NC5 NC74 HT(
: : ) ATz | NC6 NC75 12
The GPIO reset option makes it possible e NCT NC76 =X
for software to reset the attached % NC8 NC77 %
device (eMMC or OSPI or SD card or OLDIO >T NC9 NC78 W(
or EPHY) without resetting the entire X—pg7| NC10 NC79 [y X
processor if there is a case where the XBg “g}; “gg? M3 X
peripheral becomes unresponsive. B?g NC13 NCE2 mg
Xg171 | NC14 NC83 [yg X
Xg12 | NC15 NC84 X
Xg13 | NC16 NC85 g7 X
Xg14 | NC17 NC86 X
eMMC FLASH RESET S NG Nees M
X—E3| NC19 NC88 g2 X
X—C5| NC20 NC89 g1~ X
X7 | NC21 NC90 [Nz~X
X—&g NC22 NCI1 X
VCCIVE_SYS Hgg NC23 NC92 —xﬁ?
%10 | NC24 NC93 —ugX
D-Note :- ] :|__C101 HC“ “ggg mggg H\‘g
You could eliminate the GPIO option and only use the VCC_3V3 SYS VCC1Ve_SYS % NG27 NGoe N0
reset output ( Warm or cold), where software forces a . gJ\;’F D-Note :- >T]i NC28 NC97 %(
warm reset if the peripheral becomes unresponsive. D-Note :-— . R136 Ok to use X=p1| NC29 NC98 13X
However, this will reset the entire device rather than Add a series resistor to the SOC GPIO i DGND R133 standard 47K *—g| NC30 NC99 [ra
trying to recover the specific peripheral without input for isolation or testing. Refer 10K I or similar %—p3| NC31 NC100 pX
; : ; SK-AM62P-LP schematics o, resistor X—51 NC32 NC101 [p5—X
resetting the entire device. o s 49.9K_1% HD% NC33 NC102 —><§§
1 Xp13 | NC34 NC103 [-pg—X
[39] GPIO_eMMC_RSTn), N\ eMMC RSTn X572 NC35 NC104 [55—X
4 ! D14 P9
2 %=g1| NC36 NC105 [-577X
[19,20,22,23,26,37,38,39,40,41]  RESETSTATz )} i/ Design Note: eMMC RSTn Active low »—g5 NC37 NC106 17X
s/w control - X—E3| NC38 lelefetele] NC107 [—py3X
X=5-NC39 QOORONY OADDNDND NC108 517X
D-Note :-— SN74LVC1G08DBVRE4 E12 DDNDNDNDD DNDNDDGD P14
. . . X—1 NC40 NC109 —X
In case ANDing logic is not used and the processor ittt
Main Domain warm reset status output (RESETSTATz) ool (o[
is used to reset the attached device, ensure the D—the i_ . L. 1 £ N N Lati B e Al il MTFC32GAZAQHD-IT
IO voltage level of the attached device matches v AND}Eg gglc addltloria yl pertorms ‘l‘eve t%rans ation
the RESETSTATz IO voltage level. A level DGND Verify the Reset 10 level compatibility before
translator is recommended to match the IO voltage optimizing the reset ANDing logic.IO level mismatch
level. A resistor divider could be used could cause supply leakage and affect SOC operation
alternatively, provided optimum impedance value of
the resistor divider is selected. If too high the bekD
rise/fall time of the eMMC reset input could be
slow and introduce too much delay. If too low it
will cause the AM62x to source too much
steady-state current during normal operation.
. . . Title eMMC FLASH INTERFACE
Designed for Tl by Mistral Solutions Pvt Ltd
( .
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[39]
[18,20,22,23,26,37,38,39,40,41]
[22,23,26,41]

D-Note :-

ANDing logic could be
optimized to 2 input AND gate
Use RESETSTATz and the SOC IO
as inputs

RESETSTATz

SD CARD INTERFACE

D-Note :-

This power switch, along with the reset logic, and the host IO power supply circuit is
required to support UHS-I SD Cards which begins communications using 3.3V signal levels
and later change to 1.8V signal levels when changing to one of the faster data transfer
speeds. Cycling power to the SD Card is the only way to put it back into 3.3V mode since
SD Cards do not have a reset pin. The host IO power supply must power off/on and change

MMC1_SD_EN § R106

PORz_OUT

VCC_3V3_SYS voltage at the same time as the SD Card. These circuits and the software driver operating
the signals sourcing these circuits ensure both devices are off, or on and operating at
the same IO voltage at the same time.

VCC_3V3_SYS
VCC_3V3_SYS ) VCC_3V3_SYS
C65
0o LOAD SWITCH
R353 50V
10K R79 VDD_MMC1 FL5
DGND 10K DGND f— VDD_MMC1_SD
© MM
U20
e ] u24 1 VIN VouT 6 1 2
¢ 3" 4 MMC1_SD_LS_EN 3 4
51" v ON CcT —X
—c o o 5 c40 120E
SN74LVC1G11DRYR z Qopb 1uF
o © 25V
SD CARD LOAD SWITCH o] TPSz291808WR
RESET LOGIC
DGND
DGND
D-Note :-
CT - Add a 220 pF or higher cap for
[12] MMC1_SDCARD_EN <K—R103 0E SD card supply slew rate control
D-Note :-
VDDSHV_SDIO For UHS-I operation, the
R-Note :- . pullups are recommended to
MMC1_CLK pullup is a DNI be connected to the
3.3V/1.8V switched LDO
output
D-Note :- o o N o
Ensure internal pullups are not configured when 10K g’ %| é 2 §‘ $|
external pullups are used. As a good design practice, a | VCC 3V3 SYS
47K pullup is recommended to ensure the pullup value is — - — 53 —— cs52
within the SD card specification, when internal pulls T mF__ 2 9uF
are enabled unexpectedly. This way the resulting pull X X X k4 = X 50V 25V
resistance will still be within the specified. - - - - Q - R97
10K
J22 < N
DGND
MMC1_DO 7
[18] MMC1_DO NICT DT 5 DATO 3
[18] MMC1_D1 MMCTD 7 DAT1 >
[18] MMC1_D2 VMCT D3 7| DAT2
[18] MMC1_D3 — CD/DAT3
MMC1_CLK 5
[18] MMC1_CLK > VMCT CMI 37| CLK
18] MMC1_cMD < = CMD
MMC1_SDCD TET
[18] MMC1_SDCD - 3 9o L FHon

TIZ2E| CON_SDCARD9Y_MEM2051-00-195-00-A
nn|nn - -

VDDSHV_SDIO
u22 NS 0O
000000
©lvee N
g
jo)&)
57 ZzZz
0.1uF
50V S
DGND

TPDGEOO1RSER

DGND D-Note :- Q
Add a filter cap

VCC_3V3_SYS

ur9
©| | TPD2E001DRLR
9]

H o

CAD Note :-
Place near SD Card Connector

Designed for Tl by Mistral Solutions Pvt Ltd
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VCC1V8_SYS

R49
DNI

VCC1V8_SYS

R304
10K

VCC1V8_SYS

OSPI

R-Note

FLASH

SOC IO buffers are off during power-up. A pullup is

recommended near to the attached device,
attached device IOs in a known state.

attached device dependent

CAD Note :-

Place OSPI clock
series resistor
near to the SOC

— o |
o o o

R299
10K

R302
10K

R303

10K

R300

10K

R297
10K

to hold the

Use of Pullups are

D-Note :-

OSPI_INTn clock output
3 o
OSPI_CLK L2
L R313 OE B2 CLK 8 88
>
OSPI_DQs c3 | s <3¢}
R311 OSPI_CS C2 | —
10K OSPI_RST} -
. n [
CAD Note : = Ad RESET
Place SOC clock ™
output pulldown *—a5| NC1
resistor near to the HEnD OSPIINTn  Rsg NP A5 | NC2
clock input pin of 81 | NC3
the attached X85 mgg o 99
i z
(memory) device C5 NGE 5 29
W35NOUWTBAG | |
m| oW
DGND

OSPI_INTn connection is
provided to match the

requirement of Alternate part

D-Note :-

For QSPI Configuration DNI the following OE resistors

1.0SPI_DQ4 to OSPI_DQ7 nets

[18,19,22,23,26,37,38,39,40,41]

D-Note
Add a series resistor to the
SOC GPIO input for isolation
or testing.
schematics

RESETSTATz

Refer SK-AM62P-LP

R-Note :-

These 0 O resistors are used for

configuring QSPI and OSPI

This is optional during custom

board design

D-Note

Connecting OSPI interface to
multiple devices is not
recommended or supported

VCC1V8_SYS RA1 0E
0SPI_DQ7 8 SoC_OSPI_DQ7
USPI_DQU 7 OC_USPI_DQU
USPI_DU3 6 SoC_USPI_DU3
USPT_DU5 5 SoC_USPT_DU5
R296 R295 RA2 OE
10K 10K OSPI_DQ1 SoC_OSPI_DQ1
OUSPT DO SO6C_OSPT DQ.
USPT_DUB SoC_USPT_DUB
USPI_DUA OC_USPI_DUA
OSPI_DQO
OSPT_DQT
OUSPT_DQ.
OSPT_DU3 VCC1V8_SYS
OoP1 b Cad Note :-
USPT_DU5 :
USPT DTG Plage serlfs
OSPIDQ7 Raos  [esistor close to
DNl the Memory
OSPIDQS_ R309 20E 1% OSPI_DQS_SOC
R31 DNl OSPIO_LBCLK
Cad Note :-
Place R305 CAD Note :-
pulldown 11K 1% Place R312 close
closer to R-Not to the Memory to
-Note :- ;
avoid stub
the soc DQS pulldown is
enabled
DGND
VCC1V8_SYS
VCC1V8_SYS c21
0.17uF  VCC1V8_SYS
50V
Ra1
10K DGND R46
10K
1 w
GPIO_OSPI_RSTn —
| N |4 OSPI_RSTn
> L/
D-Note :-
SN74LVC1G08DBVRE4  ANDing logic additionally performs
level translation Verify the Reset
IO level compatibility before
optimizing the reset ANDing logic.
DGND IO level mismatch could cause

supply leakage and affect SOC
operation

OSPI_CLK

SOC OSPI INTERFACE

u18J

SoC_OSPI_DQO

OSPI0_CLK

SoC_USPI_DQT

OSPI0_DO

S6C_USPI_DQ

OSPI0_D1

SoC_USPT_DU3

OSPI0_D2

SoC_USPT_DQA

H
K OSPI0_D3

SoC_USPI_DT5

H OSPI0_D4

S6C_OSPT_DU6

OSPI0_D5

SoC_USPIDQ7

J2
Jo5-| OSPI0_D6

0SPI_Cs OSPI0_CSNO
N 0% = H21{ ospio_csno

OSPI0_D7

OSPTINTA

%20 | OSPIO_CSN1

EXP_GPI00_14_LTL,

OSPI_DQS_SOC

OSPI0_CSN2
620 1 5spio_csNa
L21 ] 6spio_bas

OSPI0_LBCLK R31g,

DNI OSPI0_LBCLKO R K22

D-Note :-

External loopback
clock series
resistors are DNI
when DQS is connected

OSPI0O_LBCLKO
AM62A74AUMSIAMBRQ1

CAD Note :-
Place R319 close to the SOC Ball
with as little trace as possible

Designed for Tl by Mistral Solutions Pvt Ltd
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BOARD ID EEPROM

VCC_3V3_SYS
VCC_3V3_SYS

R151 p C111 0.1uF
10K 50V
uss

DGND
EEPROM_AQ 1
EEPROM_AT 2| A0 8
EEPRON_A. 3| Al >
A2
[9,12,32,41]  SoC_[2C0_SDAL, 5y spa
[9.12,32.41] SoC_I2C0_SCL 8 bscL o
2 <
EEPROM_WP 7 e 2
R154 § R156 -
10K 10K AT24C512C-MAHM-T .
R155 12C ADDRESS: 0X51
10K
DGND
DGND DGND
VCC_3V3_SYS VCC_3V3_SYS
c35 0.01uF L cer 0.01uF
25V 25V
s v DGND um o« DGND
TMP1_ADDO 5 " 5 "
T 39 ADDO = TMP2_ADD1 X—3¥ADDO 2
ADD1 ADD1
SoC_[2C1_SCL 14 - SoC_[2C1_SCL Y -
R64 R63 SOU_I2UT_SUA 6 Z R129 SOC_T2ZCT_SDA 5 =
10K 10K SDA o 10K SDA o
| TMPT00NA/3K | TMPT00NA/3K
12C ADDRESS: 0x48 12C ADDRESS: 0x49
DGND
DGND DGND DGND
CAD NOTE: PLACE TEMP SENSOR CLOSE TO SoC CAD NOTE: PLACE TEMP SENSOR CLOSE TO LPDDR4

[13,25,38,39,4041] SoC_l2C1.SCL Y P49

[13,25,38,39,4041]  SoC_[2C1_SDAL>—————O1P0
silk: soC_T2cCl

Designed for Tl by Mistral Solutions Pvt Ltd
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D-Note

The caps and values used are
the EPHY data sheet recommendations.

as

er

CPSW3G RGMII 1 -

ETHERNET PHY

VCC_3V3_SYS VDD_1V0 VDD_2V5
T D-Note :-—
Refer to DP83867ERGZ-R-EVM when using LAN
s |0 |ow |cw |em |ow e | ceo | css | oo | cats | cose | oot | cee | cse | coer | s |om o |owe |ow | Piscrete Transformer Module and RJA5 connector
c297 e cas = C54
0.1uF 0.1uF 0.1uF 1uF 1uF 1uF 10uF 0.01uF 0.1uF | O.1uF | 0.1uF | 0.AuF | 1uF 1uF 1uF 1uF 10uF 0.01uF 0.1uF 0.1uF 1uF 1uF 10uF 0.01uF
16V 16V 16V 16V 16V 16V 10V 25V 16V 16V 16V 16V 16V 16V 16V 16V 10V 25V 16V 16V 16V 16V 10V 25V
DGND DGND DGND
VCC_3v3 sys P26 TP24 VDD_2V5 VDD_1V0
DNI DNI R-Note :-
Ferrite is DNI
VCC_3V3_SYS
D-Note :- FL11 DNI
Verify the power sequence
requirements for Two-Supply 1 2 RJ45 CONNECTOR WITH
Configuration and Three-Supply |NTEGRATED MAGNET'CS
Configuration %
uz8 2B|F| 2R oo NS 2
28 1 CPSW_ETH1_DOP &
[24] CPSW_RGMII1_TDO 571 TX_DO 000 PP KF RERR TD_PA % CPSW ETHT DON £
[24] CPSW_RGMII1_TD1 56 TX_D1 888 zz 99 B85535 TD_M_A 9 g1
[24] CPSW_RGMII1_TD2 55| TX D2 >>> g9 g9 99gg9 4 CPSW_ETH1_D1P % 7
[24] CPSW_RGMII1_TD3 55| TX_D3 g8 &8 TD_PB 5 CPSW_ETHT DTM i 9
[24] CPSW_RGMII1_TXC 371 GTX_CLK TD_M_B
[24] CPSW_RGMII_TX_CTL TX_EN/TX_CTRL el CPSW_ETH1_D2P Coo I
_ . 33 _P_( 8 TPSW_ETHT_DZM i
D-Note : . ) [24] CPSW_RGMII_RDO 311 RX.DO TD M C - 10 N =
Provide provision for series [24] CPSW_RGMII1_RD1 35| RX_D1 10 CPSW_ETH1_D3P &
resistor based on EPHY for [24] CPSW_RGMII1_RD2 36| RX_D2 TD_P_D (7 CPSW_ETHT_D3M 4
RX signals near to EPHY [24] CPSW_RGMIIM_RD3 32 | RX_D3 TD_M_D — = o 7 o
[24] CPSW_RGMII1_RXC R34B AAOE 36| RX_CLK 47 CPSW_ETH1_LEDO P18 -
[24] CPSW_RGMII1_RX_CTL RX_DV/RX_CTRL LED_0 45 CPSW_ETHT LED_TO00 P23 3
15 LED_1 325 TPSW_ETHT_LED_ACT TP22 M
[24] CPSW_RGMIM_ETH1_CLK ) 127 XI LED_2 = i
D-Note :- DNI o X0 orio o |39 R3e OE CPSW_ETH1_GPIO_0 P20 ﬁ
XI clock Input amplitude allowed oot % JTAG CLK GpIo 1 (20 R341 OE ST ETAT MO T 8M 8 N N e
. : h -Note :- —. -
is 1.8V irrespective of the IO TP28  Refer EPHY EVM for X 23 | JTAG_TMS
supply. Use a CAP DIVIDER when a JTAG connection X—57 Y JTAG_TDI 5 34
the clock amplified is 3.3V VCC 3V3 SYS X—=— JTAG_TDO — —
-1 CPSW_RGMII1_ETH1_CLK_OUT  1g 9
CLK_OUT .
R354 DNI CPSW_RGMII1_MDC 16 i
CPSW_RGMII_INTn MDC
[23] CPSW_RGMIL_INTn > R355, 22K CPSW_RGMII1_MDIO 17 6 R 5
R78 OE  CPSW_RGMIL_INTn MDIO
[41]  CPSW_ETH_INTn & R335 . . 22K CPSW_RGMI_INTn 44
R108, A~ AOF CPSW_RGMIl1_MDC INT/PWDN 3 J7
[23,31] SoC_RGMIl_MDC ) R351 10K 1% . CPSW_RGMI1_ETH1_RBIAS 12 —
R107, 0E  CPSW_RGMIl1_MDIO RBIAS <
[23,31] SoC_RGMI_MDIO <) 307 | 220F 43 S
RESET_N 5] —
25V
V4 DP83867IRRGZ 2 4 N .
DGND J
1 SH1 15
[ S8z [ 16
VCC_3V3_SYS
DGND DGND YELLOW
VCC_3V3_SYS
R330 220E 1
VCC_3V3_SYS
RIGHT LED
D-Note :- ) C127||0.1uF CPSW1_LED_1000 12 | crEEN
Add a series resistor to the R176 Ri75 16v DeNot YELLOW
SOC GPIO input for isolation ITUL2 2L —Note :-= CPSW1 LED ACT
or testing. Refer SK-AM62P-LP 10K 10K DEND ANDing logic could be — 2
schematics ) optimized to 2 input AND LEFT LED
U4 gate Use RESETSTATz (or CPSW1_GPIO_0 14 | GREEN
1 PORz_OUT) and the sSOC IO
[39] GPIO_CPSW1_RST > \ 4 CPSW_RGMI{_RESETn as inputs
[19,23,26,41] PORz_OUT =7 S ek ¥ ;
[18,19,20,23,26,37,38,39,40,41]  RESETSTATz —c CON_RJ45-14_LPJG16314A4NL
SN74LVC1G11DRYR
~ R440 D-Note :- C346| |DNI
R-Note :- 10K ANDing logic additionally performs level Silk: RGMII-1 B
Pullup is enabled for SOC GPIO input R174 translation Verify the Reset IO level OEAAARI2
RESETSTATz series resistor is DNI DNI compatibility before optimizing the reset
ANDing logic. IO level mismatch could A /77
DGND cause supply leakage and affect SOC DGND ETH1_EARTH
operation
N VCC_3V3_SYS VCC_3V3_SYS
DGND
VCC_3V3_SYS R367 R366
220E 220E
CPSW1_LED_1000 CPSW1_GPIO_0 CPSW1_LED_ACT
R347 R346 R339 R86 R85 R83 R84
DNI DNI 5.76K_1% 10K DNI DNI DNI
CPSW_RGMII1_RDO ~|ao)o
TPSW_RGMIT_RD: D, Q5 Q7 D| Q6
TPSW_RGMIT_RX_CTLC A Ao Ao
e ETRT-CED O €sD16301Q2 CsD16301Q2 CsD16301Q2
CPSW_ETHT_LED_ACTT = — =
CTPSW_ETHT GPIO_0 CPSW_ETH1_LED_1000  R3p7, 0E 3 M CPSW_ETH1_GPIO_0 R3g5 0E 3\ CPSW_ETH1_LED_ACT R364, \ AOE 3 Y
TPSW_ETHT_GPIO_1 G g G
g 5 g
< |~ <~ <~
R96 R93 R340 R336 R337 R334 R333
DNI DNI 2.49K_1% 2.49K_1% DNI DNI DNI
DGND DGND DGND
DGND
— . . . Title CPSW RGMII_1 ETHERNET PHY
PHY ADDRESS = 00000 Designed for Tl by Mistral Solutions Pvt Ltd
Auto—necljotlatlon Enabled
10/100/1000 advertised, Auto-MDI-X
Tx C%ocﬁ Siew = gns M
Rx Clock Skew = 2ns Size R
”TEXAS PROC135A Aev
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D-Note :-

The caps and values used are
as per the EPHY data sheet

CPSW3G RGMII 2 - ETHERNET PHY

recommendations.
VCC_3V3_SYS VDD_1V0 VDD_2V5
C532 C552 C537 C549 C542 C553 C545 C539 C550 C533 C554 C544 C551 C547 C536 C543 C538 C531 C535 C546 C534 C540 C541 C548
0.1uF 0.1uF 0.1uF 1uF 1uF 1uF 10uF 0.01uF 0.1uF 0.1uF 0.1uF 0.1uF 1uF 1uF 1uF 1uF 10uF 0.01uF 0.1uF 0.1uF 1uF 1uF 10uF 0.01uF
16V 16V 16V 16V 16V 16V 10V 25V 16V 16V 16V 16V 16V 16V 16V 16V 10V 25V 16V 16V 16V 16V 10V 25V
% D-Note :-
Refer to DP83867ERGZ-R-EVM when using LAN
DGND DGND DGND Discrete Transformer Module and RJ45 connector
VCC_3V3_SYS VDD_2v5 VDD_1V0 R-Note:-
TR124 TP123 Ferrite is DNI
VCC_3V3_SYS
D-Note :- FLi6___ DNI RJ45 CONNECTOR WITH
Verify the power sequence
roquirements for Two-Supply 1 2 INTEGRATED MAGNETICS
Configuration and Three-Supply
Configuration J24
2
U125 2B8|5| 2R oo N
28 1 CPSW_ETH2_DOP % 9 J1
[24] CPSW_RGMII2_TDO 57| TX_DO ggg ;{_’;{_’ §§ gggg TD_P_A 5 CPSW ETHZ DUN £ —
D-Note :- Bi]  GPOW RGMI2 TD2 oo 999 % 23 3888 ™™ 3 ¢
Provide provision for [24] CPSW_RGMI2_TD3 21 1x D3 88 8§ >>>> TD.PB 2 WD 4 H
Series resistor based on [24] CPSW_RGMII2_TXC 37| GTX_CLK TD_M_B = = >
EPHY selected for RX [24] CPSW_RGMII2_TX_CTL TX_EN/TX_CTRL 7 CPSW_ETH2_D2P > 10 ~N 32
signals near to EPHY 33 TD_P C 5 CTPSW_ETHZ_DZM i
[24] CPSW_RGMII2_RDO 34| RX_DO TD_M_C —
[24] CPSW_RGMI2_RD1 351 RX_D1 10 CPSW_ETH2_D3P L00 7 a3
D-Note :-— [24] CPSW_RGMII2_RD2 36 | RX_D2 TD_P_D =7 TPSW_ETHZ_D3M i — — )
. [24] CPSW_RGMII2_RD3 32 | RX_D3 TD_M_D
XI clock Input amplitude [24] CPSWRGMIZRXC ~ S—RBZ ANAE 221 gyoi ~ |47 cPsw ETH2 LEDO By . S
allowed is 1.8V [24] CPSW_RGMI2_RX_CTL < RX_DV/RX_CTRL LED_0 45 CPSW ETHZ TED 7000 TP122 it
irrespective of the IO 15 LED_1 75 CPSW ETHZ LED ACT TP121 R
supply. Use a CAP DIVIDER VCC_3V3 SYS [24] CPSW_RGMII2_ETH2_CLK>) 14 XI LED_2 TP119 8 N N s
when the clock amplified T TP125 [ |*° Pl o |39 RS86 0E CPSW_ETH2_GPIO_0 TP120
i .3V 20 _0 ™70 TPSW_ETHZ_GPIO_T 8
is 3.3 X—55 P JTAG_CLK GPIO_1 Rog4 & TPiTE 5 4
TP126 %55 JTAG_TMS — )
R610 %57 JTAG_TDI Jile e
oMl %—="— JTAG_TDO . .
CPSW_RGMII2_ETH2_CLK_OUT 18 i
CLK_OUT R
CPSW_RGMII2_MDC 16 6 J5
[22,31]  SoC_RGMI_MDC D RE06 OB MDC N D
CPSW_RGMII2_MDIO
[2231] SoC_RGMILMDIO  <>—RE0 0= = = 71 mpio 3 < < < 77
CPSW_RGMIL_INTn 44
[22] CPSW_RGMII_INTn K INT/PWDN - 5 o -
o CPSW_RGMII2_ETH2_RBIAS
R611, 10K 1% ! ! ! 12 RBIAS . | et
C556 22pF 43 b4
—| S5y RESET_N <] 4 ~N N s
< DP83867IRRGZ 2 , r O |
VCC_3V3_SYS VCC_3V3_SYS DGND 1 [sE2] 16
D-Note :- VCC_3V3_SYS =
Add a series resistor to the — ¢ ﬂ' ?61\;": DGND YELLOW
SOC GPIO input for isolation
or testing Refer SK-AM62P-LP DEND DGND R585 2208 1
schematics R182 R RIGHT LED
10K 1 CPSW2_LED_1000 12 GREEN
© D-Note :- YELLOW
ANDing logic could be
A . CPSW2_LED_ACT
; u42 optimized to 2 input AND — 13
[39] GPIO_CPSW2_RST 3 4 CPSW_RGMII2_RSTn gate. Use RESETSTATz (or LEFT LED
[19,22,26,41] PORz_OUT RT78 DNI 671" ¥ PORz_OUT) and the SOC IO CPSW2_GPIO_0 14 | GREEN
[18,19,20,22,26,37,38,39,40,41] ~ RESETSTATz c as imputs
SN74LVC1G11DRYR
« R314
R-Note :- 10K CON_RJ45-14_LPJG16314A4NL
Pullup is enabled for SOC GPIO input R180 D-Note :- o .
RESETSTATz series resistor is DNI DNI ANDing logic additionally Silk: RGMII-2 €555 HB}L\‘\‘/
performs level translation R583 oE
Verify the Reset IO level
compatibility before DGND
optimizing the reset ANDing /77
N logic. IO level mismatch could DGND ETH2_EARTH
DGND cause supply leakage and
affect SOC operation
VCC_3V3_SYS VCC_3V3_SYS
VCC_3V3_SYS
R589 R590
220E 220E
CPSW2_GPIO_0 CPSW2_LED_ACT
R597 R600 R593 R603 R596 R592 R601 1
10K DNI 5.76K_1% § 10K DNI DNI DNI
CPSW_RGMII2_RDO
L,PbVV_KL:% —RD. CPSW2_LED_1000 b U127 b U126
SRSIAS LSS €SD16301Q2 CSD16301Q2
TPSW_ETHZ LED_ACT — —
TPSW_ETHZ_GPTO_U CPSW_ETH2_GPIO_0  Rsgg oE 3\ CPSW_ETH2_LED_ACT Rsg7 oE 3 \|MY
CPSW_ETHZ_GPTO_T g =~
D U128 s s
CSD16301Q2 <~ <[~
R599 R595 R602 R598 R604 R605 R594 |:
2.49K_1% DNI 2.49K_1% 2.49K_1% DNI DNI DNI CPSW_ETH2 LED_1000 R591 OE 3 =\ L L ¢
s :; :;
<~ DGND DGND
DGND
PHY ADDRESS = 00001 bled <
Auto-negotiation Enable y
i . . . Title CPSW3G RGMII_2 ETHERNET PHY
%S /%: %(C))/C koos% . v?dx:;egrtésed, Auto-MDI-X DGND Designed for Tl by Mistral Solutions Pvt Ltd -
Rx Clock Skew = 2ns
I Size Rev
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SOC MAC INTERFACE

u18L

RGMII1_RDO
RGMII1_RD1
RGMII1_RD2
RGMII1_RD3

RGMIIt_RXC
RGMIl1_RX_CTL
RGMII1_TDO
RGMII1_TD1
RGMII1_TD2
RGMII1_TD3
RGMIl_TXC
RGMII1_TX_CTL
RGMII2_RDO
RGMII2_RD1
RGMII2_RD2
RGMII2_RD3
RGMII2_RXC
RGMII2_RX_CTL
RGMII2_TDO
RGMII2_TD1
RGMII2_TD2
RGMII2_TD3
RGMII2_TXC

RGMII2_TX_CTL

AB16

V15

CPSW_RGMII1_RDO

W15

CPSW_RGMII1_RD1

Vi4

CPSW_RGMII1_RD2

AA16

CPSW_RGMII1_RD3

AA15

CPSW_RGMIIM_RXC

Y17

V16

CPSW_RGMIIN_TDO
CPSW_RGMII1_TD1

Y16

CPSW_RGMII1_TD2

AA1T

AB17

CPSW_RGMII1_TD3

A AA A AN AN AVAVAVAN

CPSW_RGMII_TXC_R

CPSW_RGMII1_RX_CTL [22]

[22]
[22]
[22]
[22]

W16

RBZZ\/\/\UE

AA21

Y20

CPSW_RGMII2_RDO

AB21

CPSW_RGMII2_RD1

AB20

CPSW_RGMII2_RD2

AA20

CPSW_RGMII2_RD3

w18

K CPSW_RGMII2_RXC

AA19

CPSW_RGMII2_TDO

Y18

AA18

CPSW_RGMII2_TD1

W17

CPSW_RGMII2_TD2
CPSW_RGMII2_TD3

AB19

CPSW_RGMI2_TXC_R R56 0

>> CPSW_RGMIIM_TXC  [22]

>> CPSW_RGMIIM_TX_CTL [22]

[23]
[23]
[23]
[23]

[23]

< CPSW_RGMI2_RX_CTL  [23]

[23]
[23]
[23]
[23]

Y19

AM62A74AUMSIAMBRQ1

D-Note :-

> CPSW_RGMII2_TXC [23]

3> CPSW_RGMI2_TX_CTL [23]

Add series resistors 22 O on the

Ethernet interface TX (TDx)
signals near to the SOC

VDDA _1V8

FL1 120E

CLOCK BUFFER FOR SOC AND ETHERNET PHYS

VCC1V8_CLKBUF

D-Note :-

2 VCC1V8_CLKBUF VCC1V8 CLKBUF  add an additional bulk cap
ht 2 <
O Ol O
R33 u
10K ©| LMK1C1104PWR
41 cLkouTo H>——Tbcikn 9 Yo g ggg SoC_CLKIN  [33]
> Y1 i 2 CPSW_RGMII1._ETH1_CLK  [22]
R Y2 ZZ ggg CPSW_RGMI2_ETH2_CLK  [23]
1G 2 Y3 . CSI_REFCLK  [37]
DGND ©
<
——C19 R36
DNI DNI
25V
DGND
D-Note :-

C and R must be DNI.
Mounting these components

Designed for Tl by Mistral Solutions Pvt Ltd

- -

MISTRAL

DGND affects the output clock
amplitude and board
performance.

Title

SOC MAC INTERFACE, CLOCK BUFFER FOR SOC AND ETHERNET PHYS

Size
Cc

Rev
A
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12C BUS BUFFER

VCC3V3_XDS
D-Note :-
R616 DNI Refer SK-AM62P-LP
implementation for the latest
VCC_3V3_SYS VCC3V3_TA updates -
VCCB_XDS_TA R617 OE
C422 VCC3V3_TA
0.1uF C408 ||0.1uF
16V 1 16V 1 J23
DGND R503 & R502 C489 €492
DGND 47k < 47K
0.1uF 0.1uF
o 16V 16V |
V74 %
SoC_[2C1_SCL 2 7 SCL_XDS_TA O R612 SoC_I2C1_TA_SCL X5
[13,21,38,39,40,41]  SoC_I2C1_SCL ), sCLA & B sci o
SoC_I2C1_SDA o 9 SDA_XDS_TA SoC_I2C1_TA_SDA
[132138394041]  SoC_12C1_SDA <) — 3lsoma > > spasft == = Re13 — DGND —2
%9
10
5y En a DM AARE1E ¢ BUF_BOOTMODE_I2C1_SCL  [27] e
VCC3V3_TA z = et VCC3V3_TA 12
DN AAREIS «8% BUF_BOOTMODE_[2C1_SDA  [27] %18 ]
| TCA9517DR 14
R410 10K R576 DNI o ]g
17
DGND X8
DGND R543 2 R559 § R527 R531 § R548 § R530 § R547 & R546 X9
47K > 47K < 10K 10K 10K 10K 10K 10K X20
%21 |
22
X33
.-------; %54
: : 25
XDS110 Configuration [10,12,27] TEST_POWERDOWN MRS : 2o oe ! 2
i1, _ TEST_PURZ
Mount T R6l4, R615, R616 [27,41] ~ TEST_PORZn %% TE IZWAH'Nlljktbtln : sgggwgg : gg
Demount: R612, R613, R617 [27,42]  TEST_WARMRESETn N ] 29
TEST_GPIO1 | Rsse OF %30
[27,42] TEST_GPIO1 §§> TESTGPIO t—Re0s et 37
tp7g 127.39] TEST_GPIO2 TEST_GPIO3 T _R557, OE 32
TP75 T TEST_GPTOZ 1_R536, 0E ¥ 33
1
[26.27] TEST_GPIO3 22—' [ . 2‘;
[26,27] TEST_GPIO4 SoC_[2C1_TA_SCL R545 0E X351
[2627] BOOTMODE_I2C_SCL < - Ro40 gE 3
[26,27] BOOTMODE_2C_SDA <3 R551 OE =
D-Note :-
Processor IOs connected to TEST —lov
AUTOMATION ONNECTOR are not fail-safe. NN
No external input shall be applied when
when Starter Kit/EVM is not powered-up.
DGND DGND
CON_FLEX_40X1_FH12A-40S-0.5SH
Silk: AUTOMATION HDR
] ] Internal/
SIGNAL NAME DESCRIPTION Direction WRT CTRL External
VCC_3V3_MAIN VCC3V3_TA PU/PD states
VinMin = 4.75V OUTPUT
VinMax = 24V Re78 0E TEST POWERDOWN | Used to Power down the EVM External Pullup
Vout = 3.3V @ 0.5A OUTPUT
TEST_PORZn Used to Reset the SoC PORz External Pullup
VMAN TEST WARMRESETn | Used to Reset the SoC Warmreset OUTPUT External Pullup
F Aut ti de: -
11T replace with 1QM328Z100MNC VeEVa_TA
U120 TP88
2 VIN sw 9 L11 ~~~~DNI R577 DNI O TEST_GPIO1 Used to Generate the interrupt on OUTPUT External Pullup
| s SOC_GPIOL 23 Pin
ot onl EN VoS DNI
€505 __VCC3VS TA 8| €500 SILK SCREEN : VCC3V3_TA
DNI SLEEP S 2 PG DNI TEST_GPIO2 Connected to IO Expander to Communicate with SOC OUTPUT External Pullup
oV x—4{ne 2 2 & s 1ov
DGND T F| oow TEST GPIO3 Used to Enable the BOOTMODE Buffer OUTPUT External Pullup
DGND
Normal Mode SLEEP = HIGH
Sleep Mode SLEEP = LOW
TEST_GPIO4 Used to Reset the Bootmode I2C IO Expander OUTPUT External Pullup
DGND
. . . Tile  TEST AUTOMATION
Designed for Tl by Mistral Solutions Pvt Ltd
-
TexAS = e
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D-Note :-
Add additional decap. Verify D-Note :-
VCCaV3 TA and terminate unused IOs VCC3V3 TA  VCC_3V3_SYS Bootmode buffers are optional VCC3V3 TA VCC_3V3_SYS
— for the custom board
C442 | 0.1uF | C443| | 0.1uF C457| | 0.1uF L p! C456| | 0.1uF
VCC3V3 TA 16V 16V 16V 16V
R490
10K P C460 0.01uF
25V DGND DGND DGND DGND
TCA6424_EXP_INT DEND
U100 = N - Q% u%s _| Iy
oo y1017| Y VCC3V3_TA N
SYS_BOOTMODEO 1 o SYS_BOOTMODE7 3 -~ 21 SYS_BOOTMODE15 3 -~ 21
VS BOOTMODET 77| P00 8 & 17 —SYSBOOTMODEG 4] A1 S 28 Bl [ 5 BOOTMODE7 [31] SYSBOOTMODETA 4 (A1 & @& Bl 5 BOOTMODE15 [31]
YS_BOOTMODE 37| P01 > 9 P20 X —svsBootmopes 5 |A2 © 88 B2[Tg BOOTMODES6  [31] SYs_BOOTMODETS 5 |A2 © 88 B2[Tg BOOTMODE14  [31]
YS_BOOTMODES 4 P02 P21 Hﬂ? T SYS_BOOTMODEZ ¢ | A3 >> B3 18 BOOTMODES [31] R480 SYS_BOOTMODET 6 A3 >> B3 18 BOOTMODE13 [31]
YS_BOOTMODEZ 5 P03 P22 W ~SYS_BUOOTMODE3 7 | A4 B4 17 BOOTMODE4 [31] 10K ~SYS_BOOTMODETT 7 | A4 B4 17 BOOTMODE12 [31]
YS_BOOTMODES 3 P0o4 P23 ‘)(21 ~SYS_BUUTMODEZ g | A5 B5 16 BOOTMODE3 [31] ~SYS_BOOTMODETU g | A5 B5 16 BOOTMODE11 [31]
YS BOOTMODE® 7 P05 P24 55X —SYS_BOOTMODET g | A6 B6 [75 BOOTMODE2 [31] SYS BOOTMODES 5] A6 B6 [75 BOOTMODE10 [31]
YS_BOOTMODE7 8 | P06 P25 [53—X ~SYS_BOOUTMODEU 10 | A7 B7 12 BOOTMODE1 [31] SYS_BOOTMODES 70 | A7 B7 2 BOOTMODES [31]
— PO7 P26 T( ———— A8 B8 BOOTMODEO [31] — A8 B8 BOOTMODES [31]
|0_EXP_ADDR 26 P27 X DIR 2 DIR 2
R48Y 10K ADDR 5 SYS_BOOTMODES DR e PR 588
_ P10 YS_BOOTMODEY — _
A [25,27] TEST_GPIO4 >> 28 RESET P11 0 Yb:bUUIMUUI:‘IU BOOTMODEON 22 E 55% & BOOTMODEON 22 E (ZD%% &
BOOTMODE_I2C_SCL 29 P12 YS_BOOTMODETT Jol @ I
SOOTNODE 2G Son SCL 0 TS_BUUTWODET? S[F2| &] sn74AvcaT245RHL SIS2| &| sN74AvCaT245RHL
-_120_ 30 4 _|
SDA P15 7 YS_BOOTMODET# DIR=H:A->B DIR=H:A->B
P16
TCAG424_EXP_INT 2 o [ = DR=L:B->A DR=L:B->A
G OE = H: output = Hi-Z OE = H: output = Hi-Z
o] @] TCAB424ARGJR
12C ADDRESS: 0x22  °| © DGND DGND
DGND
[2527] BOOTMODE_l2C_SCL Y (P77 VeCaV3 TA VCC3V3 TA
[2527] BOOTMODE_I2C_SDA <{{>———(O1P88 {—C142 |01uF
SYSBOOT_BUF_EN:
[19,22,2341]  PORz_OUT ) RI70 DN = RASS D&ND
v w
10K u45
R171 OE J16 SYSBOOT_BUF_ENz 1
[18,19,20,22,23,37,38,39,40,41] RESETSTATZ> — 4 BOQTMODEON
1 TEST_GPIO3 2
TEST_GPIO3 R221
[2527] TEST GPIO3 >> - R495 SN74LVC1G08DBVRE4 10K
HDR_1X2 11K 1%
DGND DGND
DGND
D-Note :-
D-Note :- ) Dip switch is optional and used on the SK
VCC3V3_XDS_TA supply is used to for ease of configuration
support test automation. A pullup or pulldown resistor can be used to
: VCC3V3_TA - - VCC3V3_TA N .
Connect SOC_DVDD3V3 in the T - [i)thi);e not recommended to T - set the BOOTMODE configuration
custom board design when buffers leave any of the the Provide provision for Pullup and Pulldown
are not used Y O . . resistors for the bootmode pins that have
bootmode pin open including N ; o
ool ol ol ol ol ol o reserved pins ool ol ol ol el ol el configuration capability
| | ©|w0)| O| o] 0| |
SSEIRSSISS SWITCHON = LOGIC1 SISl
[ [ [ [ [ [ [ [ SWITCH OFE = LOGIC 0 || | e ee| o e e
< S < o 1. OSPI
T sw2 T SW3
416131160808 416131160808 2 MMC:I. _ SD CARD
Silk: BMODE 0-7 Silk: BMODE 8-15
~| ™~ 3. UART
SYS_BOOTMODEO SYS_BOOTMODES
SYS_BUUTMUDET YS_BOUTMODEY
SYS_BOOTMODE! VS_BOOTMODETO 4. eMMC
SYS_BOOTMODE3 YS_BOOTMODETT
SYS_BOOUTMODEZ YS_BOOTMODET
SYS_BOOUTMODES YS_BOOTMODET3
SYS_BUOUTMODE® YS_BOOTMODET# 5 . ETHERNET
SYS_BOOTMODE7 VS_BOOTMODETS
D-Note :-
When dip switches are used on 6 ¢ USBO DFU
EEEEEEESE custom board, an external ESD x|
protection may be required if the SEEEEEEE
DIP switches are expected to be 7 . USBO MS
configured in an uncontrolled ESD
b sy s 2 B S environment
oA DS DS DA DS BSA DS DS A —| | [0 || W)
(14 [v'd |24 [v'd[0'd [0'd [2'4 [2's O[O | o @)
D-Note :- 1
When DIP switch are used,
reduce the resistor values
7 used for the divider to 47K
and 470R maintaining the ratio . . . Title BOOT MODE BUFFER & SWITCHES
DGND g oD Designed for Tl by Mistral Solutions Pvt Ltd
-
Size Rev
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XDS110 DEBUGGER

D-Note :-

Please follow SK-AM62P-LP
implementations for latest
updates on XDS110

P89
DNI P79
O XDS_USB_VBUS VCC3V3_XDS DNI
U105 SILK SCREEN : VCC3V3_XDS
SILK SCREEN : XDS_USB_VBUS U478
1 3 10
: : IN1 ouT1 +— : VDD GNDA
| S\ ourz [A— 1 ;g VDD 17
o c470 R507, 3 8 o L5 R488 C458 c461 | 1 ] 28 | VDD GND 78
EN NR/FB 51K —— =—C469 C156 150 c166 | 39 xgg gmg 55 [
D8 2.2uF R 15pF 1uF 1uF 0.1uF 0.1uF [ 0.01uF " | 0.01uF | 0.01uF 47| yoD oNp 28 [
—= ci55 TPD1E10BO6DPYR 25v z 2 X 25V 16V 16V 16V 16V | 25v 25V 25V 51 80
470F © o 52 | VoD GND 77
VDD GND
10V J o 69 | /oD
_ DGND TPS79601DRBR DGND 79
Ra87 90 | /o0
30K DGND 10 DGND
13| VDD
122 | VPP
VDD
; . N 8
Silk: JTAG DEND DGND DGND VoDA
VDDC_1V2 87
75 VDDC
VDDC
" VBAT
o N
= TM4C1294NCPDTT3R
< .
8 I VBUS XDS_USB_DM i
SH3 @ D- XDS_USE_DP !
7 D+ XUS_USB_1TD \w:
SHzz D
@ GND [ R20; 49.9E 1%
4:,_
1 D-Note :- C144
CON_MUSB-B_5_F u11s, Add a filter 0.1uF
© cap (0.1uF) 16V VCC3V3_XDS
0E 226 o :
o1 £ 1034 DGND
2 5
Ll b 102 2 104
5]
TPD4EO04DRYR UaTA R233 R234
TN N A TM4C1294NCPDTT3R DS USB I 47K 47K
33 9! _USB_
XDS_SHIELD DGND 33 o A00RX PROIUSEOD |2 — — 1%R204 DNI D sy
X—35 PA1UOTX PB1/USBOVBUS (g7
DEND [28] XDS110_TCK 56| PA2/SSIOCLK PB2/12COSCL g5 C143] [0.1uF XDS110_EMUO
[28] XDS110_TMS PA3/SSIOFSS PB3/I2COSDA [—157X oV R237 XOSTTO-EWOT 8% XDS110_EMUO 28]
VCC3V3 XDS [28] XDS110_TDO ) PA4/SSIOXDATO PB4/AIN10 155X 30K XDS110_EMU1  [28]
[28] XDS110_TDI 70| PAS/SSIOXDAT1 PB5/AINTT =X DéND
[28] XDS110_TRST; ye)
%—— PA7 PDO/AIN15
TM4C129_TCK 100 PD1/AIN14 [5—X
VCC3Y3 XDS 51131 58 TRTTA T S5 PCOTCKISWCLK PD2/AIN13 |-
6V P83 TVATTZ9-TDT 56| PC1/TMS/SWDIO PD3/AIN12 [~455
Toen TVRCTZ9-TDO 7| PC2/TDI PD4/AIN7 (55> R238
DGND 05 | PC3/TDO/SWO PDS/AING |57 R236 R240 20K_1%
< v X—247| PC4/CI- PDB/AINS 25X 220E 220E
I = X—55— PC5/C1+ PD7/AIN4 [——X
XDS_GPIO1 2 1 BUF_TEST_GPIO1 X—55] PC6/CO+ 4 XDS110_EMUO
[2542] TEST GPlo1 (—R484 DNl v 8 1A %—=5— PC7/CO0- SE? re XOSTTU-EMUT
R4 DN| XDS_GPIO3 4 > 3 BUF_TEST_GPIO3 15 24 o R
[2526] TEST GPIo3 K—2483 2y 2A *—a—| PEO/AINS PF2 2—X DGND
R482 DN| XDS_GPIO4 6 5 BUF_TEST_GPIO4 X—37| PET/AIN2 PF3 75X LD9 LD10
[25,26] TEST_GPIo4 <K 3y 3A X—r5-| PE2IAIN1 PF4 X 150080V875000 | N 150040RS73220 VCC3V3 XDS
RAT72 pN| XDS_PORZn 8 9 BUF_TEST_PORZn %25 PE3/AINO 20 N N 3
[2541] TEST_PORzn <& 4y 4A %—54~| PE4/AING PHO [—55—X — -
R198 DN XDS_WARMRESETn 10 1 BUF_TEST_WARMRESETn *—="— PE5/AINS PH1 (51X - -
[25,42] TEST_WARMRESETn << 5Y o 5A BUF_BOOTMODE_|2C_SCL 49 PH2 T(
R194 pDN| XDS_POWERDOWN 12 = 13 BUF_TEST_POWERDOWN BUF_BOOTMODE_IZC_SDA 50 | PGO PH3 ——X
[10,12,25] TEST_POWERDOWN < 6y O 6A PG1 18 R525 R522 R518 R514
PKO/AIN16 [—g—X Ro2> Roz2
16 |0 NS [0 DGND  DGND 1K 1% < 1K 1% < 1K 1% < 1K 1%
SN74LVCO7ADGVR X7 20 %
»—— PJ1 PK2/AIN18 [—57—X
81 PK3/AIN19 [—57—X
[25] BUF_BOOTMODE_[2C1_SDA 52| PLO 2
[25] BUF_BOOTMODE_[2C1_SCL< 5] PL1 PK5 |57
DGND w PL2 PK6 50
W PL3 PK7
PL4 BUF_TEST_POWERDOWN
VCC3V3 XDS X8 78 _TEST |
VCC3V3_TA VCC3V3 XDS XDS_USB DP g4 | PL5 PMO 777 BUF_TEST_PORZN
- XDS_USB_DM 93 | PL6/USBODP PM1 =75 BUF_TEST_WARMRESETn R231 R230 R229 R225
PL7/USBODM mg 7! R493 DNI 55 PMIC_WDOG_DISABLE  [12] DNI DNI DNI DNI
C453 | |0.1uF c454 | |0.1uF R494 107 74 BUF_TEST_GPTOT - -
| 16V ’ 16V 1K 1% 208 | PNO PM4 177 BUF_TEST_GPTO
i& - %109 2“; gmg 72 BUF_TEST_GPIO3
BUF_TEST_GPIOZ
DGND ol | ut02 DGND *m} s vl —TEST
XDS_GPIO2 7 2 BUF_TEST_GPI02 X157 PN4 118
(2539 TEST GPI02 <K—L481 Dl 5181 8 § A %= PN5 PPO/C2+ 19X VCCIV3 XDs VEC3V3 TA ~
O B2 @ g A2 Orp1os R491 5| bao PPICZ 7103 o ) DGND
TP104 10K X6 |Pa 104 2
o o kS GPIO2_BUF_EN X1 gg; Sgi o5
5 =2 pas pps (108 5 Rarz 0 o Cab2 Sets the unique ID of the Debugger
== PQ4 : : Ok
VCC3V3_XDS ¥ Txs0102DQER DGND
DGND DGND
BUF_BOOTMODE.I2C_SCL 5 [ 1=
DGND VCC3V3_XDS JBUF_ _12C_ 2fscin 5 8 sos |2 DM ~R4T8__ %, BOOTMODE_I2C_SCL  [25.26]
BUF_BOOTMODE_I2C_SDA Q 9
= — Slspan = > spas FE——DPNAARYE (45 BOOTMODE I2C_SDA  [25,26]
R239
47K VCC3V3_TA 5, en o
[C]
XDS_RST! — XDS_VREF | TCASSTTDR
_RSTn 70 [—— 9 A R474
RST VREFA+ > K A%
&4 | WAKE B 5
b BOOTMODE_[2C_EN
DEND o 8 0sco ENoRXIP 83— ), — DEND
0sC1 ENORXIN [—2—X c161 X
L F—x
C146] [12pF 0SC0 66 57 —= c165 5 R473
25V 67 )| XOSCO ENORXOP 55— 0.010F] 0AUF X 10K
Y4 %—"— X0sC1 ENORXON [——X 25 F
©|  16.000MHz N 59 | pois | LM4040B25IDCKR
4 2 DGND
TM4C1294NCPDTT3R DéND
DGND DGND R232
4.87K_1% ]
- . . . Tite ~ XDS110 DEBUGGER
ﬂl ;ng 0sci o¥hD Designed for Tl by Mistral Solutions Pvt Ltd
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SOC JTAG INTERFACE

0.1uF 0.1uF
R517 16V 16V

o ]-C1s SoC_EMUO
SoC_EMUT
RV MLl —— L,
SoC_TCK
ok A4 o
AT6 SOC_TD!
TDI"g4 — SoC_TWMs
TMS "C1g SoC_TDO_R R326 22E 1% SoC_TDO
TDO [~F15 GC_TRST#
TRSTN
AMB2A74AUMSIAMBRQ1
R526
47K
DGND

VCC_3V3_SYS
VCC_3V3_SYS
C459
0.1uF
16V
R498 DGND
10K U103
SEL_XDS110_INV 2 SEL_XDS
[29] SEL_XDS110_INV ) > SEL_XDS [29]
A
SN74LVC1GO4DCKR|3
R497 -
DNI
DGND
VCC_3V3_SYS VCC3V3_XDS
XDS110_DIR I
473 C481

10K DGND DGND
uitr @]
< @
4 3 Q SEL_XDS
DoND 5|1R O O ICE 5
SoC_TDI 5 20IR 20E U —
[29]  SoC_TDI GC_TCK 3 1A1 1B1 |7 .
[29] SoC_TCK GC_TM Rots 2E ”“3 1A2 1B2 XDS110_TCK [27]
[29] SoC_TMS GC_TRSTH 9 2A = o 2B1[55 XDS110_TMS [27]
[29] SoC_TRST# = 22 2 2 282 XDS110_TRST# [27]
[CIO]
o[ <[ SN74AVC4T245RSVR
XDS110_DIR=H: A ->B -
XDS110_DIR=L: B -> A DGND

OE = H: output = Hi-Z

VCC,STVLSYS vcc]s_v37><Ds
—L car7 —L ca79
0.1uF 0.1uF
16V 16V
DGND DGND
u109_|
SoC_TDO 2 7
[29] SoC_TDO » A1 S 8 Bifg D> XDS110_TDO  [27]
A2 O O B2
> 3
DGND e o DGND
SEL_XDS o
o] SN74AVC2T244DQMR
DGND
VCC_3V3_SYS VCC3V3_XDS
C478 C482
0.1uF 0.1uF
16V 16V
DGND DGND
u1127| ®
SoC_EMUO 2 7 XDS110_EMUO
[29] SoC_EMUO SCEMOT $1A1 § 8 Bl g XUSTICEWMOT QY XDS110_ EMUO  [27]
[29] SoC_EMU1 = A2 O Q B2 = XDS110_EMU1  [27]
SEL_XDS110_INV
= = 5y oe e
[C]

< TXS0102DQER

DGND
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cTI20 JTAG BUFFERS e i ne) BSb protection to provide

system level ESD protection when external
connector is used for debug

Add Test points and ESD protection when
JTAG connector is not used

JTAG 20 PIN cTl CONNECTOR

D-Note :-
Place pulls on the JTAG signals near to the SOC

VCC_3v3_SYS Refer SOC data sheet Pin Connectivity Requirements section

C472 C471 D-Note :-
0.1uF 0.1uF VCC_3V3_SYs TRSTn is the reset to the JTAG logic. For normal
16v 16v operation, this is pulled low, and thus the JTAG
1 remains in reset as it is not being used.
VCC_3V3_SYS When a JTAG pod is connected, the pod will
DGND eventually drive this signal high to release the
o R528 R537 R542 C151| [0.1uF__ [ JTAG logic from reset and enable a JTAG connection.
U114 10K 10K 10K 16V
JTAG_DIR 4 § § 1 SEL_XDS110_INV DGND
1DIR 10E
I‘ A
SoC_TRST# S1DR = 7 20E (e JTAG_TRST# J19
= d 1A1 1B1 15 — VCC_3V3_SYS
R521 28]~ SoC_TRST# OC_TCKRb2g 22E 1% 7 14 JTAG_TCK 1
[28] SoC_TCK OC_TVI g | 1A2 1B2 43 ITAG_TMS JTAG_TMS 1 2 JTAG_TRST#
[28] SoC_TMS GC_TDI 9 |2A1 <« o 2B1 5 JTAG_TDT JTAG_TDT 3 4 JTAG_TDT
[28] SoC_TDI 2A2 2 9 282 R552 5
o 0 47K JTAG_TDO 7 8 SEL_XDS110_INV
SN74AVCAT245RSVR JTAG CTTRTCK 5 10 D> SEL_XDS110_INV  [28]
=l = R524 JTAG_cTT_TCK 1 12 R567
DGND 10K JTAG_EMUU 3 4 JTAG_EMU1 OE
JTAG_EMU_RSTn 5 3
[41]  JTAG_EMU_RSTn<(- > g
JTAG_DIR=H: A->B %151 o<
JTAG_DIR=L:B->A D oo
OE=H: OUtpUt = Hi-Z NV DGND
HDR_2X10 DEND
CAD NOTE: Buffers Ull4 and U122 Silk: cTI
need to be placed closer to the
VCC 3V3 SYS cTI-20pin connector J19 to reduce Stub length of the JTAG signals.
I €501 :!— C506
0.1uF 0.1uF
16V 1
DGND
u122 |
SoC_TDO JTAG_TDO
[28] SoC_TDO ——ZIn S 8 Bk -
A2 Q Q B2
DGND 4] — DGND
SEL_XDS110_INV | OE =
[C]
o] SN74AVC2T244DQMR
VCC_3V3_SYS
DGND
€463 €465
0.1uF 0.1uF
VCC_3V3_SYS 16V 16V VCC_3V3 SYS
JTAG CLOCK BUFFER
R223 R224 R564 R566
10K 10K DNI DNI
VCC_3V3 SYS  VCC_3V3_SYS utoe_|
SoC_EMUO 2 <« o 7 JTAG_EMUO
caed | _0.01uF 28] SoC_EMUO §§ SoC_EMUT 1A S 8 Bl JTAG EWOT
25V R504 [28] SoC_EMU1 A2 QO QO B2
10K SEL_XDS
_ 5
DGND o7 [28] SEL_XDS > OE 2
7,2 SEL_XDS110_INV o
JTAG_TCK  R4gg 33E 4/ A | TXS0102DQER
Sl JTAG_cTI_TCK
SN74LVC1G32DPWR R519
100E_1% DGND
DGND
car4
8.2pF
25V
DGND
VCC_3V3_SYS
ca8 0.01uF
25V
DGND
unz®
SEL_XDS110_INV
JTAG_ ¢TI RTCK  Rsg2 33E 4/ a
Sl JTAG_cTI_TCK
SN74LVC1G32DPWR
DGND
. . . Tile  JTAG 20 PIN cTI CONNECTOR
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FT4232_USB_VBUS

FT4232 UART TO USB BRIDGE

! VCC_3V3 FT4232 VCC_3V3 SYS
5 o VCC_3V3 SYS VCC_3V3_SYS
52 SR
S C499
14 0AUF C496
I TPD1E10BOBDPYR 16V 0.1uF
3 3 16V
| R561
: . DGND DGND 10K R558
Silk: UART VPHY_3V3_FT4232 VCC_3V3_FT4232 VPLL_3V3_FT4232 VCC_3V3_FT4232 vt N @ 27K
FL14 FL15 1 33 4
5|10E O 9 1DR
FT4232_SOC_UARTO_TX_3V3 20E 2DIR
DEND 1 W\{,\/\) 2 1 fmé\/\) -SOC. SLS 5 11 A1 { SOC_UARTO_TX_3V3 [41]
FT4232_SOC_UARTO_RX_3V3 182 1A2
o M —o\— €486 C494 — — 281 o = 2A1 g > SOC_UARTO_RX_3V3 [41]
- ory= o1 120E o1 120E 282 2 2 2A2
8 I VBUS F14232_USB_DM A 50V 50V [CING
SH3 @ [E)>- FT4232_USB_DP [ V4 2 R560
7 + DGND = = DGND  R560
H2E B x DGND DGND 10K
@ SN74AVC4T245RSVR
“| CON_MUSB-B_5_F DGND
D-Note :- A
Follow SK-AM62P-LP for latest DGND
VCC_1V8_FT4232 i .
T FT4232 implementations DGND
) VCC_3V3 FT4232 VCC_3V3 SYS
FT4232_ USBLVBUS _ ©| | yse T
S g TPD2E0OTDRIR o g VCC_3V3 SYS CAN_IO_3v3
< - =
= = O Ol O]
1 4 VCC_3V3_FT4232
LI0805H151R-10 VCC  GND w [ [ C468 C467
replaced 150E FB with OE 0805 1% < < < 0AUF 0.1uF
(efft complience AM64x) z S S S X _ _ 16V 16V
R227 3 N DGND R516
< - DGND o o DGND 10K R523
3 o o o U110 47K
m <
. [’ [’y | [’y —_—
Add & £ilt (0. 1uF) pene o i S e|TE € § ror |
T @ frorer cap o i L W W P Mo UARTTX VS 5 fgf 2?{1{ MCU_UARTO_TX_3V3 [33]
DGND UART SHIELD FT4232_MCU_UARTO_RTS_3V3 7 é - _TX_.
- VPHY_3V3_FT4232 VPLL_3V3_FT4232 FT4232_MCU_UARTU_RX_3V3 1B2 1A2 MCU_UARTO_RTS_3V3 [33]
T FT4232_MCU_UARTU_CTS_3V3 70281 o 5 2A1 g MCU_UARTO_RX_3V3 [33]
oéND B2 2 2 22 MCU_UARTO_CTS_3V3  [33]
o o
DGND = = R520
VPLL_3V3_FT4232 10K
C480 vee ava FTa2se uas | | alslsl  ol=loko SN74AVCAT245RSVR
R235 47uF
10K 1% 10V E 7 Ege 288238 AOBUSO FT4232_SOC_UARTO_RX_3V3
- 50 > 999 0000 FT4232_SOC_UARTU_TX_3V3
VREGIN = C0Q 5555 apsust DGND DGND
FT4232_RESET 49 ADBUS?
DGND VREGOUT ADBUS3
ADBUS4
FT4232_USB_DM 7 ADBUSS
e om AoBLSS VCC_3V3 FT4232 VCC_3V3 SYS
0AUF ADBUS7 -|— VCC_3V3 SYS  VCC_3V3_SYS
16V FT4232_USB_DP 8 FT4232_SOC_UART1_RX_3V3
DP BDBUSO FT4232_SOC_UARTT_TX_3V3
DGND BDBUS1 FT4232_SOC_UARTT_CTS_3V3 C502 (503
R553 12K 1% FT4232_REF 6 BDBUS2 FT4232_SOC_UARTT_RTS_3V3 OAuF 0.1uF
REF BDBUS3 TV 16V
FT4232_RESET 14| memr Sggggg R565
DGND BB DGNDU123 o o DGND 10K :{3;0
BDBUS7 — :
DBUSO FT4232_WKUP_UARTO_RX_3V3 1l 8 8 or 4
. FT4232_WRKUP_UARTO_TX_3V3 6 |10E Q@ ¢
FT4232: 5V to 3.3V@500mA LDO FT4232_EECS 63 CDBUST FT4232-WKUP_UARTO_CTS_3V3 FT4232_SOC_UART1_TX_3V3 = 20E 2DIR |
EECS gggggg FT423Z WKUP_UARTU_RTS_3V3 FT4232_SOC_UARTT_RTS_3V3 2 12; lﬁ; g gg%ﬂﬁsﬂ{@% [[33211
FT4232_EECLK 62 FT4732_SOC_UARTT_RX_3V3 ) - |
EECLK CDBUS4 FT4232-SOC_UARTT CTS_3V3 21281 & 5 A9 ; SOC_UART1_RXD  [36]
FT4232_EEDATA 61 CDBUS5 82 2 2 2A2 SOC_UART1_CTS  [36]
FT4232_USB_VBUS VCC_3V3_FT4232 EEDATA CDBUSE VCC_3V3 FT4232 © o
T CDBUS7 N R568
U121 C148| |18pF 2 4 FT4232_MCU_UARTO_RX_3V3 DGND o 2 10K
—I 50V oscl DDBUSO FT4232_MCU_UARTU_TX_3V3 P91 SILK SCREEN : SOC_UARTL
6 4 -—l DDBUS1 FT4232_MCU_UARTU_CTS_3V3 N SN74AVC4T245RSVR P72 0
IN ouT D\ﬁ DDBUS2 |55 FT4232_MCU_UARTU_RTS_3V3 LD8 P90 RIS
4 12.000MHz DDBUSS ™55 150080VS75000 P71 < crs
= NRIFB [¢2 T S 31 osco DoBUSE [T N DGND
5 22uF 8
X—NCc 2, 2o c14g| cora DDBUSE [—55—X PoND
ol 13 DDBUS7 X -
< TEST FT_PWREN#
“~| TPs73533DRVR DGND SNRXLeNS o _PWREN % - Rez 2208
Z2ZZZZZZZ (G} SUSPEND
D&ND 556606060 <
o< ollofs °
FT4232HL 2RSS o =
VCC_3V3 FT4232 VCC_3V3_SYS
DGND
T VCC_3V3_SYS  CAN_IO_3V3
c493 J—
DGND 0.1uF
16V
DGND DGND R535
uitg Y © 47K
83
EEPROM T0E O O 1DR
R-Note :- P0F > >
> . ) ) 20E 2DIR
VGG 3V3 FT4232 Verify the implementation with ET22§2_W§3&3ﬁ§T8_375\fJ =1 181 1A1 5 WKUP_UARTO_TX_3V3 [31]
= the device manufacturer FT2737 WKOP UARTO RX 3V3 1B2 1A2 WKUP_UARTO_RTS_3V3 [31]
FT4232_WKUP_UARTU_CTS_3V3 2| 2B1 8 5 2A1 WKUP_UARTO_RX_3V3 [31]
VGG _3va_FT4232 282 g2 22 WKUP_UARTO_CTS_3V3  [31]
C491| |0.1uF DGND = e R540
50V 10K
R510 < R509 < R508 SN74AVC4T245RSVR
10K ¢ 10K ¢ 10K o
U113 DGND
FT4232_.D0  Rs13 20K FT4232_EEDATA 5 FT4232_DO
b g Do DGND DGND
FT4232_EECLK 2 >
CLK 5
FT4232_EECS 4 NC1 X
cs @ Nc2 [—X
>
93LC468B _,
. . . Tite  FT4232 UART TO USB BRIDGE
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D-Note :-

Open-drain output type buffer I2C interfaces A pullup is

recommended for Open-drain output type I2C interfaces

irrespective of the IO configuration Refer pin connectivity

table of SOC data sheet

SOC WKUP DOMAIN

D-Note :-

WKUP LFOSCO has limited use case.

Provide provision to ground XI when

not used

WKUP_LFOSCO_XI

Refer SOC data sheet

U1sN
MDIOO_MDC \/12—>> SoC_RGMI_MDC  [22,23]
MDIOO_MDIO |~A3 <> SoC_RGMILMDIO  [22,23]

WKUP_I2C0_SCL |-t ——————3>  PMIC_WDOG _TRIGG  [12]

WKUPI2C0_SDA [—>—

WKUP_GLKOUTO 19— HFOSCO_CLKOUT 32K [17]

WKUP_LFosco_xi 28

A9

WKUP_LFOSCO_XO

ECS-.327-

C45 | | 18pF
50V
Y2

32.768KHz
9-340CS-TR I:l
<\TIV

D-Note :-

The only LFOSCO register bits that should be changed by the customer are BP_C,
PD_C, and CTRLMMR WKUP_ LFXOSC_TRIM[18:16],

where PD_C is reset (0) to enable the oscillator and the BP_C bit is only set (1)
to place the oscillator in bypass mode when

using an LVCMOS clock source.The CTRLMMR WKUP_LFXOSC_TRIM[18:16]
on the actual capacitance load applied to the crystal,

as defined by the Load Capacitance Equation. The load capacitance range of the
crystal will be half of the recommended capacitor value range. since there are
connected in series with the crystals resonate circuit.

bits are set based

D-Note :-
Open-drain output type buffer I2C interfaces have slew rate

requirement when pulled to 3.3 V. An RC is recommended for slew rate D-Note :-

Add a series resistor OR

SOC GPMC INTERFACE

WKUP_LFOSCO XO control. Refer SK-AM62P-LP schematics
WKUP_UARTO_RTSN g?o—> WKUP_UARTO_RTS_3V3  [30] | = = C“ZI ;SVF when used as GPMCO CLk
WKUP_UARTO_CTSN <WKUP7UART070T873V3 [30] D-Note :-—
WKUP UARTO RXD ‘ég { WKUP_UARTO_RX_3V3 [30] % SOC IO buffers used for GPMC interface signals are disabled
WKUP_UARTO_TXD [——————————>> WKUP_UARTO_TX3V3 [30] DGND during reset. The required pulls for the interfaced signals VSEL_SD_SOC o=
D12 PMIC_LPM_ENO are provided on the GPMC interface card [12] VSEL_SD_SOC < — GPMCO_CLK
PMIC_LPM_ENO >> PMIC_LPM_ENO  [12] PRO_PRUO_GPOO 21 | ovico ADO
AMB2A74AUMSIAMBRQ1 PRO_PRUU_GPOT 0 _
D-Note :- PRU_PRUU_GPO! 0 g;mgg_ﬁg;
C TP41 Refer SOC data sheet for the recommended circuit configuration during preproduction ::3*::33*2:82 GPMCO_ AD3
PCB and the production PCB PRU_PRUU_GPU5 = GPMCO_AD4
PRU_PRUU_GPUG GPMCO_AD5
DolNote :- PRU_PRUU_GPO7 B2 g;mgg_ﬁgs
Shorting of bootmode inputs (IOs) is not recommended or allowed since the IOs have alternate [40] SoC_VOUTO_DATA16 :gt’ 83:8*52&17 P2 GPMCO_ADS8
functions that could be configured after boot. Shorting the bootmode pins directly to VCC or [40] SoC_VOUTO_DATA17 SoC-VOUTU DATATS R GPMCO_AD9
ground directly is not recommended. Connect each of the bootmode pins through separate resistor. [40]  SoC_VOUTO_DATA18 S6C-VOUTU DATATY R3o | GPMCO_AD10
Choose the bootmode resistor value based on the use case (10K or similar) [40] SoC_VOUTO_DATA19 SoC_VOUTU_DATAZ0 T22 | GPMCO_AD11
[40] SoC_VOUTO_DATA20 S CVOUTODATALT GPMGO AD12
| _| R21 —
[40] SoC_VOUTO_DATA21 S SCVOUTUDATA GPMCO AD13
40] SoC_VOUTO_DATA22 a = 120 v
[40 SoC_VOUTO_DATA23 SOC_VOUTUDATAZS 721 | SEMC0_AD1E
[40] SoC_ _| GPMCO_AD15
19
[32] EXP_GPIO0_41 §8 21| GPMCO_CSNO
[32] EXP_GPIOO_42 — 52| GPMCO_CSN1
[37] SoC_12C2_SCL - ——— 20| GPMCO_CSN2
[37] SoC_I2c2_SDA <, = GPMCO_CSN3
MCASP1_AXR2 L18
[39] MCASP1_AXR2_BUF kel e ¥ GPMCO_ADVN_ALE
To User Exp hdr [32] EXP_GPIO0_32 L19
DNote - [39] MCASP1_ACLKX_BUF < GPMCO_BEON_CLE
Add a 22R at the [32] EXP_GPIO0_36 <) M8 GPMCO_BE1TN
output of MCASP1_ACLKX cr100 40 Kis
near to the SOC [32] EXPiGPIOUJtOIPRUiECAPO?INiAPWNLOUT<<> = GPMCO_DIR
[39] MCASP1_AFSX BUF S::g GPMCO_WAITO
[32] EXP_GPIO0_38 GPMCO_WAIT1
[32] EXP_GPIO0_39 <, K1z GPMCO_WPN
[39] MCASP1_AXR0_BUF <> K19 GPMCO_WEN
L17
[32] EXP_GPIO0_33 < GPMCO_OEN_REN
AMB2A74AUMSIAMBRQ1
D-Note :-
Reduce the series resistor value when buffer is not used to OR HDMI
This resistor is used to isolate the alternate function during testing
McASP1 -
AUDIO

BOOTMODE PINS

RA5 8 1K PRO_PRUO_GPOO
BOOTMODEO 7 PRU_PRUU_GPOT
BOOTMODE1 3 PRU_PRUU_GPU:
BOOTMODE2 5 PRU_PRUU_GPO3
BOOTMODES3

RA6 8 1K PRO_PRUO_GPO7
BOOTMODE7 7 PRU_PRUU_GPUB
BOOTMODE6 3 PRU_PRUU_GPO5
BOOTMODES 5 PRU_PRUU_GPO#
BOOTMODE4

RA3 1K SoC_VOUTO_DATA16

BOOTMODES 0C_VOUTU_DATAT7
BOOTMODE9 0C_VOUTU_DATATS
BOOTMODE10 0C_VOUTU_DATATY
BOOTMODE11 = =

RA4 8 1K SoC_VOUTO_DATA20
BOOTMODE12 7 0C_VOUTU_DATAZT
BOOTMODE13 3 GC_VOUTU_DATA.
BOOTMODE14 5 6C_VOUTU_DATAZ3
BOOTMODE15

D-Note :-

1K Resistors are used to
isolate the BOOTMODE control
after the wvalue 1s latched

logic

M.2 Wilink BT

Designed for Tl by Mistral Solutions Pvt Ltd

- -

MISTRAL

Title SOC WKUP & GPMC

Size Rev
PROC135A
Cc A
Date: Tuesday, June 11, 2024 Sheet 31 of 44




U18E

B20

EXP_EHRPWM1_B

D-Note :-

SOC IO buffers are off
during reset. A pull is
recommended near to the
attached device that is

being driven by the SOC IO

USER EXPANSION CONNECTOR

D-Note :-

Any SOC IO that has a trace connected but
not being driven actively needs to be

5V supply of User Expansion Connector is limited to sourcing 155mA max.

3V3 supply of User Expansion Connector is limited to sourcing 500mA max.

User Expansion Connector I/O are not fail-safe and shall not be driven when AM62A Starter Kit is
not powered.

MCASPO_AXRO 578 EXPSPIZ T
MCASPO_AXR1 [g1g OC SPIZ DT connected to an external pull
MCASPO_AXR2 [G1g OC=SPIZ-D0 SOC_SPI2_D1  [36] .
MCASPO_AXR3 = SOC_SPI2_DO  [36] ote ) )
N A19 EXP_SPI2_CS1 Add a series resistor VCC3V3_EXP VCC5V0_EXP
MCASPO_ACLKX [~a57 OC SPT7 CLK 22 0 for the SPI2 clock V3| C5VO0_
MCASPO_ACLKR —— >» SOC_SPI2_CLK  [36] output near to the SOC
REFCLK1_R 1
MCASPO_AFSX Qg? OCSPIr TSI AN AUDIO_EXT REFCLK1 [40] o o .
MCASPO_AFSR — = SOC_SPI2_CSO  [36] g 3 D-Note :-
—! Ol Processor IOs connected to
AMB2AT4AUMSIAMBRQ1 ot USER EXPANSION CONNECTOR are
—-Note - N
CAD Note :- : not fail-safe.
R55 (Series damping resistor) should be placed close to SOC gh?selsupplles are off by No external input shall be
1? ault 1 Lled applied when when Starter
The supplies are controlle Kit is not powered-up.
by the below load switches DGND DGND
and needs to be enabled J3
1 /= 2
SoC_I2C2_SDA GPIO0_44 3 7
[%7] ?;(’;{22%%7382% &5 GPI00_43 5
[ 7] — — < GPIO1_30 7 GPIO1_24
[41] EXP_CLKOUTO ) - 5 5 — < EXP_UART5_TXD [41]
EXP_SPI2_CS1 GPIO1 11 11 2 GBIOL 14 EXP_SPIZ_CLK <§ EXP_UARTS_RXD [41]
GPI00 42 13 4 = EXP_SPI2_CLK [36]
[31] EXP_GPIO0_42 GPIOL 22 5 3 GPIOO 38
[41] EXP_GPIO1_22 = S s —_— EXP_GPIO0_38 [31]
cpror 18 5 o - EXP_GPIO0_39 [31]
EH EXbSh0 D1 GPIOT T 1 22 cproo 1 EXP_GPIO0_14 [33]
[41] EXP_SPI0_CLK CPIOL LT 22 ‘2‘6‘ SR § EXP_SPI0_CS0  [41]
GPIO1 27 7 28 GPIOL 26 EXP_SPI0_CS1  [41]
[9,1221,41]  SoC_[2C0_SDA — 5 o — — SoC_I2C0_SCL  [9,12,21,41]
[31] EXP_GPIO0_36 — - > — - EXP_GPIO0_32 [31]
[31] EXP_GPIO0_33 EXPERRPWMT B—Grroi—io 3 o — EXP_GPIO0_40/PRO_ECAPO_IN_APWM_OUT
[36] EXP_SPI2_CSO/EHRPWMO_A GPIOL_13 5 6 Gp101 9 EXP_SPI2_CS2
~[37] EXP_GPIO0_41 §8 SPI00_T1 g; ig R EXP_SPI2_D1/ECAP2_IN_APWM_OUT
[39] EXP_HAT_DETECT = <4&- - — EXP_SPI2_DO  [36]
—
HDR_2X20
) PEC20DAAN
Silk: USER EXPN
DGND DGND
VCC_3V3_SYS VCC_5V0
c182 c179
1uF 1uF
25V VCC3V3_EXP 25V VCC5V0_EXP
DGND us7 DGND U3
A2 A2
VIN VIN vouT
R27/ OE B2 VCC 5V0
[38] EXP_PS_3v3_EN 3 e - gﬁi had c2 o 2 R281 47K gﬁ;
o oV [39] EXP_PS_5VO_EN ) ’ ON & oc - 16V
TPS22902YFPR _| _
R286 @ DGND TPS22946YZPR @ DGND
100K R271
100K
DGND DGND
DGND
R-Note :-
AMG2A Starter Kit shall not be powered through the 5V0 or 3V3 pins on the 40-pin User Expansion
Connector.

D-Note :-

Expansion boards should take care

of the null modem connectivity for the
UART signals (cross-over of Rx and Tx)

VCC3V3_EXP

R290 R289 R287 R288 R291
10K 10K 10K 10K 10K

EXP_SPI0_CS0

EXP_SPIZ_CSU/ERRPWMU_A
EXP_SPIZ_CST
EXP_SPIZ_CS.

[31]

PWM required as per RPi sheet
NA in Pinmux
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D-Note :-

A pullup is recommended for Open-drain
output type I2C interfaces
irrespective of the IO configuration

D-Note

Open-drain output type buffer I2C interfaces

have slew rate requirement when pulled

to 3.3

V An RC is recommended for slew rate control.
Refer SK-AM62P-LP schematics

. Lo CAN_IO_3V3
Refer pin connectivity table of SOC -
data sheet VCC_3V3_SYS D-Note :- Logsc KiGH to LoW transit this signal
SOC IO buffers are off during reset. A pull is recommended |m—————n resouds a CANUART I/roan;;k;?,; Bvene © oo
near to the attached device that is being driven by the SOC IO % 1 1
s o P [11] ETH_GAN_INH_PREREG < ) DM\ ~R76_IETH_CAN_INH OE R75 CAN_FD_WKUP_HDR_INH
SOC - MCU DOMAIN &« 47K [ MCUTZCU_SDA 0 MCU_12C0_SCL - [12] ETH_CAN_INH_SOC 1 0 R73 : oE R82
: : —& MCU_I2C0_SDA  [12] oAb Note i - = = EA AN < CAN_FD_WKUP_SW_INH  [43]
R69 TRI-PAD WITH R71 . .
|m—————- ERmm———d
U18H OE . < SOC_CLK|N [24] R76 TRI-PAD WITH R73
MeUac0_SCL E;Z Zc—igo;e s;;ies resistor :
MCU_12C0_SDA T 29R to the MCU SPIO MCU_OSCOXI| 4 R DNII c33 | [DNI D-Note :-
MCU_SPI0_CLK B13 = = clock output near to ] 1150V Connect the 25 MHz C}:ystal directly to the soc X‘i and Xo pins (No Sgries or parallel resistors are recommended). The
MCU SPI0 DO the SOC R L internal oscillator implements AGC (Automatic Gain Control) for amplitude control. Match the SOC and the EPHY crystal specs
A15 - | 1
MCU_SPI0O_DO 772 MCU_SPI0_DT DNI
S E11 CMeUNTn. 112] : E_IEOteA:_l' ti Impl tati d L t ti f the data sheet f lock ti ideli bel
efer ications mplementation, an ayout section o e data shee or clock routin uidelines as below:
mgg_ggg_ggg e MEU_SPU_CST R R580\ A A0E MCU_SPi0_CS1 Clock Rzitinq Guid’elinzs ’ Y 99
- - DGND DGND Osci .
A12 scillator Routing
MCU_OSCOo_XI r--------
MCU 0sco X0 AT MCU_0SC0_XO , R74 YL C36 | [DNI D-Note :-
- - MCU MCANO RX ] : 11s0v No HFOSCO registers are required to be changed. These registers should remain in their default state.
MCU_MCANO_RX ‘E;; - — ] R77 ' Select the appropriate crystal circuit components that are compliant to the values defined in the MCU_OSCO Crystal
MCU_MCANO_TX = = ] 0E ' penp Circuit Requirements table. Read the Load Capacitance and Shunt Capacitance sections to select the appropriate
B11 MCU_UARTO_CTS ] ' crystal circuit components.
MCU_UARTO_CTSN [—570 MCU_UARTO_RTS 1
MCU_UARTO_RTSN —temommmend
MCU MCAN1 RX B9 MCU_GPIO0_16_R R74 TRI-PAD WITH R77 D-Note :-
MCU MOANT TX 27 MCU_GPIO0_T.R DGND MCU OSCO has been validated only with a 25 MHz clock source, so that is the only frequency supported.
- - D8 MCU UARTO RXD 3 The datasheet shows MCU_OSCO not starting until after the core voltage because there are some cases
MCU_UARTO_RXD [~¢g MCU—_UARTO_TXD D—Noie l; b ded wh where the oscillator may not start until VDD CORE is valid. In most cases it will start as early as
MCU_UARTO_TXD X0 shou € grounded when VDDS_0SCO, but this may not always be the case. This diagram in the datasheet is showing the maximum
external oscillator is used T

AM62A74AUMSIAMBRQ1

R573 0E MCU_GPIO0_16

L———— <> GPIO_MCU_SoC_INTn

[42]

R88 pNl  ETH_CAN_INH_SOC
——— AN
R89 OE MCU_GPIO0_15

Refer SOC data sheet

SOC-MCU_UARTO MUX

VCC_3V3_SYS

L C10:
0.1
50
©f  DGND
U33
MCU_UARTO_RXD 4 8 Py
VCC_3V3_SYS 1A > }g; 3 MCU UARTU_RXDCONN <K MCU_UARTO_RX_3V3  [30]
MCU_UARTO_TXD
= = T {on 2B1 g MCU—UARTO—TXD—CONN—>> MCU_UARTO_TX_3V3 [30]
Ras MCU_UARTO_CTS -
AK_19 | . 9 11
11K 1% 3A 3B1 [4p MCU_UARTUCTS TORN <K MCU_UART0_CTS_3V3  [30]
J10 382 = —
T MCU_UARTO_RTS 12 14
1 4A 4B1 (3 MCU UARTO_RTS CONN——> MCU_UARTO_RTS_3V3 [30]
2 _ MCU_UARTO_MUX_SEL 1 R 4B2
MCU_UARTO_MUX_OE _
|  MUX OB 15 | o2 o
HDR_1X2 R144 9]
10K R141 -
SN74CB3Q3257PWR
10K
DGND
DGND DGND
INPUT/OUTPUT
OEn SEL
An
L L (DEFAULT) An=nB1l SOC - FT4232
L H An=nB2 SOC - MCU HEADER

[41]
[42]

MCU_RESETSTATz )
CONN_MCU_RESETz -

start-up time,

400
0.1uF | |C401

VCC_3V3_SYS

D-Note

SOC-MCU HEADER

which must include the case where the delay is based on VDD_CORE being valid.

Any SOC IO that has a trace connected but not
being driven actively needs a parallel pull

J8
DEND 7 MCU_SPI0_D1
CAN_FD_WKUP_HDR_INH MCU_SPI0_DU
VCC 3V3 SYS MCU_SPIU_TST
T T 0 VMCU_GPIOU_T5 VCC 3V3 SYS
MCU_GPIO0_16 2 MCU_UARTU_CTS_CONN T -
MCU_UARTU_RXD_CONN 2
R390 5 MCU_MCANO_TX
10K MCU_UARTO_RTS_CONN MCU_SPIU_CLK R465
TP45 MCU_UARTU_TXD_CONN 20 10K
MCU_TZCU_SDA 2 22 MCU_MCANO_RX
MCU_RESETSTAT 23 24 MCU_12C0_SCLC
25 26
MCU_SAFETY_ERRORz_3V3 [12]
27 28 CONR_ MU PORZ ; CONN_MCU_PORz _ [41]
HDR_2X14
D-Note :- N PREC014DAAN-RC
Processor IOs connected to MCU DGND Silk: MCU HDR N/
expansion CONNECTOR are not fail-safe. DGND
No external input shall be applied when
when Starter Kit/EVM is not powered-up.
VCC1V8 SYS VCC_3V3_SYS
C22 ||0.4uF | C25 |[0.1uF
16V 16V
DGND DGND
P9
@)
uto 7| %
2
20] EXP GPIOQ 14 LT AT S 8 B EXP_GPIO0_14 [32
1) MC[J_%AFETY‘_ERRORZ_WVES ><> s|M g g8l MCU_SAFETY_ERRORZ 3V3 > EXP_ 14 [32]
> >
vcc_|1_va_svs
R40 10K 5, o o
5}
TXS0102DQER ]
DGND
. . . Title MCU HEADER
Designed for Tl by Mistral Solutions Pvt Ltd
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D-Note :-

USB1 - USB 2.0 TYPE-A

D-Note :-

Use power switch with OC indication
Example TPS2051

Connect to a SOC IO for OC detection
Refer SK-AM62P-LP schematics

VCC_5V0
u18D /J,_\%& [
AAQ SoC_USB0O_DP A VCC_3V3_SYS
USBO_DP [~Aa70 SoC_USBU_DM 1] SoC_USBO_DP  [35] 1 7ype- ¢ connector -1 c102 95
USB0_DM A SoC_USBO_DM  [35] 299
— - R-Note :- 10uF 0.1uF U30
V8 SoC_USB0_VBUS 11 ; 35V 16V =t VBUS_5V0_TYPEA
USBO_VBUS Pullup is DNT 128 TPD3S014-Q1
W10 SoC_USBO_RCALIB R331 499E 1% I.JSBxiDRVVBUS has DN 3 4
USBO_RCALIB internal pulldown DGND IN ouT
Y10 SoC_USB1_DP i i& enabled o 5 +C398 Igge
USB1_DP SoC_USBT_DM i To Type- A connector = b1
Y11 {1 vp DGND R130 OE 1 6
USB1_DM Ry EN o D2 150uF_10V AUF
V6 SoC_USB1_VBUS X D-Note :- B eV
USB1_VBUS N . . N
- u7 SoC USB1 RCALIB o Place pulldown near to EN pin -
USB1_RCALIB — — R34 499E 1% pin 1 of USB power switch DGND
C20
USBO_DRVVBUS [~57g SoC_USBT DRVVBUS? SoC_USBO_DRWVBUS  [9] DEND
USB1_DRVVBUS DGND
AM62A74AUMSIAMBRQ1 D-Note :-
DNI USBx DRVVBUS pullup and pulldown to
implement wakeup from deep sleep.
For Normal USB operation, there is an
internal pulldown enabled during SOC reset
VBUS_5V0_TYPEA Silk: TYPE-A
L4 90E
1 2 [N VBUS_5V0_TYPEA 1
SoC_USB1_DM —l' l_ — ] J USB_TYPEACONN_DM 2
SoC_USBT_DP AN T USB_T YPEACONN_DP 3
el 4
4 ° 3
DLW21SZ900HQ2B

VBUS connection is optional for Host configuration

VBUS_5V0 TYPEA

SoC_USB1_VBUS R124 165K 1% o R125 3.48K 1%
R345 i
10K_1% D1 D-Note :-
BZX84C6V8LT1G Refer USB
~| Guidelines
data sheet
DGND DGND
VBUS_TYPEC2
SoC_USBO_VBUS R134 16.5K 1% . R135 348K 1%
R338 i
10K_1% D2
BZX84C6V8LT1G
DGND DGND

VBUS Design
section of SOC

D-Note :-

Provide provision to bypass
the CMC using OR resistor
for performance testing

CON_USB-A_4_F

€399| |DNI
[2KV
OE 389

/77
USB_TYPEA_EARTH

- -
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USBO TYPE-C DRP

VBUS_TYPEC2

VBUS_TYPEC2

USBC_CONN2_CC2
‘C>USBC_CONN2_CC2  [9]
Silk: TYPE-C DRP USBC CONN2 CC1
= = > USBC_CONN2_CC1  [9]
J15
CON_USB-C_24_F
Al B12 ou
A2 B11 D5 TPD1E01B04DPLT
A3 B10 utos ©°[Y TPD1E01B04DPLT
W4 90E XA B9 e
1 2 on\ USBC_CONN2_CC1 A5 B8 zZzz
N N USBC_CONNZ_DFP A6 B7 X USBC_CONN2_DM 1
[34]  SoC_USBO_DP ég i X USBC_CONNZ_DM A7 ' B6 USBC_CONNZ_DP 5| GND
[34] SoC_USBO_DM — S 28 H USBC CONNZ-CT £ GND
4 * 3 A9 B4 7 gmg
% A10 | | B3 DGND
DLW21SZ900HQ2B A1 | B2
XAtz BT
DGND  TVS2200DRVR
D—Notz i o o o ilel
Provide provision to bypass Blo|o|6 .
the CMC using OR resistor D6 POWER INDICATION LED: VBUS_TYPEC2
for performance testing ESD122DMXR ~
DGND
VBUS_TYPEC2
- D-Note :-
R203 Ok to use a 1K_5%
DNI || _c440 1K_1% resistor
172KV
DGND
0EA A R193
N
/77 LD6
DGND USB_TYPEC2_EARTH R-Note :-
This is a supply z 150080VS75000
negotiation
indicator -
ON indicates
success
DGND
VCC_3V3_SYS VCC_3V3_SYS
VCC_3V3_SYS
R62 R162
VCC_3V3_SYS 220E 220E
R143
220E
N ~
R150 SoC GPIO D1 D5
220E =1 IO EXP GPIO =02
| 150080VS75000 | 150080VS75000
LD2 ¥ ¥
(3
LD3 150080VS75000 " "
VDDR_CORE
z 150080VS75000
|| |© |0
- b Q4 E jei}
Q8 CSD16301Q2 CSD16301Q2
© ABC817-40-HF
1K_1% |
B 0 657 [18] SOC_GPIO1_49 <O R323 G 3 1 =1 (39] 10_EXP_TEST_LED R163 G 3 3
Ic = 20mA - o
Ib = 0.2mA : 3
DGND DGND R324 I R164 ~™
10K 10K
DGND DGND DGND DGND

- -
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[32]
VCC_3V3_SYS
[32]

R179 132]

10K
132]

UART1_FET_SEL

DGND

VCC_3V3_SYS

Q
N

5
1
N

DGND

<
~
=}

uee

UART1_FET_BUF_EN_INV

UART1_FET BUF EN 2| )04

SN74LVC1G04DCKR
@

GND

DGND

SOC_SPI2_CS0 ),
SOC_SPI2_CLK
SOC_SPI2_D0 <

soC_sPi2_D1 <

SoC UART1 FET SWITCH & BUFFER

VCC_3V3_SYS
ﬁ_ C441
0.1uF
50V
©f  DGND o
ugs
SOC_SPI2_CS0 4 8 Py EXP_SPI2_CSO/EHRPWMO_A
T o e > EXP_SPI2_CSO/EHRPWMO_A  [32]
182 — — < SOC_UART1_RXD [30]
SOC_SPI2_CLK 71 a1 L EXP_SPI2_CLK Exp P CLK [32)
%82 |8 SOC_UARTT_TXD <§§ SOC UARTA_TXD  [30]
SOC_SPI2_DO0 9 1 EXP_SPI2_DO
3A 381 (o e > EXP_SP2_ D0 [32]
382 — - < SOC_UART1_CTS  [30]
SOC_SPI2_D1 12 14 EXP_SPI2_D1/ECAP2_IN_APWM_OUT,
4A 4B1 (3 SRR TS EXP_SPI2_D1/ECAP2_IN_APWM_OUT  [32]
; 4B2 = = SOC_UART1_RTS [30]
[39] UART1_FET_SEL s
UART1_FET_BUF_EN_INV 15 | __
E 2
[0} -
SN7408303257PWR® INPUT /OUT PUT
OEn SEL
An
DGND
L L An=nB1 SOC - USER EXPANSION
CONNECTOR
VCC_3v3_8Ys VCCive_Sys L H(DEFAULT) An=nB2 SOC - FT4232
VCC_3V3_SYS
VCC_3V3 SYS C180 C178
0.1uF 0.1uF
16V 16V c
R263
R285 DGND DGND 10K
10K ol o
us4
4 58
DR O O TOE $ < UART1_FET_BUF_EN [39]
SOC_SPI2_CS0 2DIR 20E SoC_MAIN UART1 RXD
SOC_SPIZ_DU 7| 1A1 1B1 ™44 SoC_MAIN_UARTL_CTS SOC_UART1_RX BT _ [17]
SOC_SPTZ_CLK 8 ;ﬁ? ;g% S0C_MAIN_UARTI_TXD gggfﬂﬁgﬂfglsg_?]—“%n
SOC_SPIZ_ DT o2 é § o 2 SoC_VAIN_UARTI_RTS g SOG UARTA RTS BT [17]
[N}
o « SN74AVC4T245RSVR
R283 - -
10K
2DIR=H : 2A ->2B
1DIR=L : 1B ->1A A
N
DGND
DGND
VCC_3V3 SYS VCC_CSI 10
DNI_||__C176 C11__ | |DNI
50V 150V
B
DGND DGND
2| o Y
o < VCC_CSI_I0
Q Q
[37,39] CSI_GPIOO ‘g BT O O Al ; CSIMIPLGPIOO  [37]
[37.39] CSI_GPIO1 182 ~ 7 A2y CSMIPL_GPIO1  [37]
[41] CSI_GPIO2 B3 A3 |5 CS_MIPL_GPIO2  [37]
[41] CSI_GPIO3 B4 A4 g CSI_MIP_GPIO3  [37] 200
[41] CSI_GPIO4 =85 A5 [ CSI_MIPI_GPIO4  [37] SE
[39] CSI_RSTz D B6 A6 (5 CSMIPRSTz  [37]
X5 B7 A7 fg—X
X—— B8 A8 —X
o
10 CSI_MIPI_LT_EN
& & oe
(VCCA < OR = VCCB)  &| +~|  DNI i
R21
DNI
DGND
DGND
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J20

7 CSI0_FLEX_RXNO
TSIU_FLEX_RXPU

CSI0_FLEX_RXN1
6 TSIU_FLEX_RXPT

CSI0_FLEX_RXCLKN
CSIU_FLEX_RXCLRF

CSI0_FLEX_RXN2
TSI0_FLEX_RXP.

7 CSI0_FLEX_RXN3
TSIU_FLEX_RXP3

CSI_GPIO0
CST_GPIOT

CSI_GPIOO
CSI_GPIO1

36,39]
36,39]

S

CSI_I2C2_SCL
TSI I2CZ_SDA

N2 S| ©|o|

2

SH1
SH2

CON_FLEX_22X1_52435

Silk: CSI

MIPI CONNECTOR

VCC_3V3_SYS

DGND

[39] CSI_SEL2
[39] CSLEN
J1
CSI_MIPI_I2C2_SCL [scL] 2 1
T CSI_MIPT_IZCZ_SDA [SDA] 4 3
GPI0] 5 X CSI0_MIPI_RXCLKP
[36] CSI_MIPI_GPIOO §8 SFT07 7 TSI0_MIPT_RXCLRN
[36] CSI_MIPI_GPIO1 TSTREFCIK 25MHz_REFCLK] 10 9 CSIU_MIPT_RXPU
12 11 CSIU_MIPT_RANU
CSI_MIPI_RSTz [RESETz] 14 13 CSI0_MIPTRXPT
16 15 TSIU_MIPT_RXNT
[MOSI/GPIO] 18 7 CSIU_MIPT_RXP.
[36] CSI_MIPI_GPIO2 TSCTR/GFOT 20 9 TSI0_MIPT_RXNZ
[36] CSI_MIPI_GPIO3 1657670 2 1 TSI0_MIPT_RXP3
[36] CSI_MIPI_GPIO4 2% 3 TSI0_MIPT_RXN3
VCC_3V3_SYS x% %x
[3v3] 30 29 %
Fa3X
32 BT
VCC_CSI_I0 34 3 %
(014 c4 36 [36 %
—DNI ——DNI V1o 38 137
1ov 50V 40 \ 139 %
c8
DNI DNI
50V T2 onI
A4 »\5|05|B
DGND
DGND
DGND
CSI_REFCLK
= K CSI_REFCLK [24]
TP1
CSI|_MIPI_RSTz
< CSI_MIPI_RSTz [36]
R255
DNI
DGND
VCC_5V0
-" . VCC_CSI 10
uso
6 VLDO_CSI_3V3 Ro47, DNI
175 71 IN OUT1 (5
1 o oum
b - 3 EN1 2 VLDO_CSI_1V8  Roag, DNI
ov ov EN2 ©
<] DN

DGND
CSI_VLDO_SEL
[39] CSIVLDO_SEL $p——e 3 DGND

R251 [[CsT_vino sEC | IDo VIG |
DNI | _Tow | 1.8V_(Default) |

[ 337 |

Controlled through 10 Expander.
DGND

Note:

DGND

CSI INTERFACE

VCC_3V3_SYS

~| Q|
0| 0|
O O
SOC CSI INTERFACE
DGND
U18K
CSI0_RXPO W13
TSIU_RXNU w12 | CSI0_RXPO
CSI0_RXNO
Us - CSI0_RXP1 Y14
CSI0_MIPI_RXCLKP 38 5 5 CSI0_RXCLKP TSIU_RXNT v13 | CSI0_RXP1
TST0_MIPT_RXCLRN 37 | DO+A o DO+ =5 TSIU_RXCLRN CSI0_RXN1
DO-A > Do- CSI0_RXP2 AA12
CSI0_MIPI_RXPO 36 7 CSI0_RXPO TSIU_RXN ‘AA13 | CSIO_RXP2
TST0_MIPT_RXNT 35 | D1+A D1+ g TSI0_RXNU CSI0_RXN2
D1-A D1- CSI0_RXP3 AB10
CSI0_MIPI_RXP1 34 10 CSI0_RXP1 TSIU_RXNJ AB11 | CSI0_RXP3
TST0_MIPT_RXNT 33 | D2+A D2+ =3 TSI0_RXNT CSI0_RXN3
D2-A D2- CSI0_RXCLKP AB13
CSI0_MIPI_RXP2 32 12 CSI0_RXP2 TSIU_RXCLRN AB14 | CSIO_RXCLKP
TST0_MIP_RXN 37 | D3+A D3+ 3 TSI0_RXN CSI0_RXCLKN
D3-A D3- Vi1
X177 RSVD7
42 3 R d P ut1
X—41PSCL_A SCL——X coerved B =1 RsvDe
%——— SDA_A 4 CSI0_RXRCALIB V10
CSI0_MIPI_RXN3 18 SDA —X CSI0_RXRCALIB
CEC_A 15 CSI0_RXN3 AMG62A74AUNSIAMBRQT
CSI0_MIPI_RXP3 19 CEC
HPD_A 14 CSI0_RXP3 R328
CSI0_FLEX_RXCLKP 29 HPD 499E_1%
TSIU_FLEX_RXCLRN 28 | DO+B -
DO-B
CSI0_FLEX_RXPO 27
CSI0_FLEX_RXNU 26 D1+B
D18 DGND
CSI0_FLEX_RXP1 25
TSI0_FLEX_RXNT 24| D2+B
D2-B
CSI0_FLEX_RXP2 23 _ . .
VCG_3v3_SYS CSI-FLEXRXNZ 22038 CsI 1:2 MUX : Truth Table
%20 bscL s
<21 spas MUX_SEL_2 FUNCTION
R292 CSI0_FLEX_RXN3 2| g
10K_1% 8 _— _ _
1% s10_FLEX_RXP3 - LOW INPUT<--A port [CSI-2 Connector Jl]
HPD_B
ES:‘S-EE ](75 SEL1 9 HIGH INPUT<--B port [Flex Camera Connector - J20] |(default)
> = SEL2 NC1
CSI_EN nez 2
> = 2l en i
| TS3DV642RUATQ
<
oéuD 12C SWITCH FOR SoC_I12C2
—
VCC3V3 _EXP VCC_3V3_SYS
VCC_3V3_SYS
VCC_3V3_SYS VCC_3V3_SYS
R294 » R293 R17 R30 R31 R29
L c13 0.1uF 47K > 47K 10K 47K > 47K > 10K
R16 R32 50V
10K 10K
= DGND
R279 R278 us
47K 47K ; A0 8 sbo 2 <§§ EXP_2C2_SDA [32]
Al > ﬁ?g 4 EXPTZCZTINTO EXP_12C2_SCL  [32]
12
[31] SoC_l2C2_SCL 33 PSCL 9  CSI_I2C2_SDA
[31] SoC_12C2_SDA < 7 SDA SD1 (g CSTTZCZ-SCT
INT SC1 [—g —TSILIZCZAINTT
3| 2 WNT1
RESET O
R15 N
10K TCA9543APWR R-Note :-
All the I2C outputs are
12C ADDRESS: 0x71 disabled by default
DGND
DGND
[18,19,20,22,23,26,38,39,40,41]  RESETSTATz Jy——!
VCC_CslLI0
VCC _CSLIO  VCC_3V3_SYS
R4 R2460 R249 DNI_|[c10 c5_||bNI
DNI DNI DNI 50V | [ | [50v
DGND DGND
MIPI SIDE u3 SOC SIDE
™ ~
CS|_MIPI_|2C2_SDA CSI_l2C2_SDA
¢ — 4 SDAA S & SDAB M
CSI_MIPI_I2C2_SCL Q 9Q CSl_I2C2_SCL
— SlscLa = = scLe ——
CSI_I2C_LT_EN 6 e
OE 5}
RS o DNI
DNI
(VCCA < or = VCCB)
R245
DNI DGND
DGND
1K res is to bleed off the voltage.
. . . Tile  CSIINTERFACE
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-
Size Rev
PROC135A "
INSTRUMENTS MISTRAL
Date: Tuesday, June 11, 2024 Sheet 37 of 44




AUDIO

CODEC

VCC_3V3_AUD VCC_1V8_AUD VCC_3V3_AUD VCC_3V3_SYS
VCC_3V3_AUD VCC_3V3_AUD
. . . R435, 0E
~| o A o
5 g o g
| i | by ) < oA ) o ]
| s I I < st
-~ | | oy <t} by
VCC_1V8_AUD VCC1V8_SYS
R411 0E
DGND DGND
uss
DRVDD.1 1‘75
6 DRVDD 2 (57
DVDD.1 DRVDD.3
42 20
DVSS DRVSS.1 (571
m DRVSS.2
P64 DGND 1ovbb
25 14
TP59 LINE1L+ C414] [DNI LINE1L+_C DGND 3 AVDD_DAC MIC_IN 1
O 1 F5ov LINE1L+ 2
AVSS_DAC
mo—l 4 LNETL- AVSS ADG (2 DGND 4
LINE1R+ CA16HDNI LINE1R+ C 51 INETRS N HPROUT 3
; . 50V DGND
Silk: LINE 1IN 5 18 HPLOUT_C  c43q| |47uF HPLOUT 2
LINE1R- HPLOUT
HPLCOM {2 (OTPO7 ITov
E o P62 7 CON_AUDIOJACK4_SJ-43514-SMT
h h O———— LNE2L+
= 8 23 HPROUT_C
. B O——— e HPROUT |33 T casq |47 HPROUT MIC + HEADPHONE
5 5
2 2 9 HPRCOM O
S S %— LINE2R+
1 10 27
»%——— LINE2R- MONO_LO+ (—5g—X
p&ND MONO_LO- =X
MIC_IN €426| |0.47uF 14
[10v MICSR 29
1 LEFT_LO+ =X
>X——— MIC3L 30
12 LEFT_LO- X
MICDET 31
TP56 R437 22K 1% 13 RIGHT_LO+ X VCC_3V3_AUD D-Note :-
P52 MICBIAS 132 o Add a bulk cap 1 uF
ol AUD_RST RIGHT_LO- C4086| [0.1uF |
_RSTn 33 35
ISt —————————— = RESET GPIO1 :(34 )):ﬁ}gg 16V
38 GPI02 DGND 1
[39] MCASP1_ACLKX_AUD § 39 BCLK 45 MEP
) re s i e e e —
_AXRO_, DIN MFP1 55 <
[39] MCASP1_AXR2_AUD & R404 OE 41 pouTt MEP2 ﬁ7 MFz TP55 uss | 12.288MHz 10K_1%
8 MF TP54 Q
R405 0E 2 MFP3 3]
[13,21,25,39,40,41]  SOC_I2C1_SDALC RO OF - SDA s
[13,21,25,39,40,41]  SOC_I2C1_SCL)), scL
43 Q 37 AUDIO_MSTRCLK 3
SELECT ES MCLK Ri07 o8 OUTPUT o INH
= z
[0
(o} (ly)
TLV320AIC3106IRGZT < g
o 12C ADDRESS: Ox1B MC2016212.2880C19XSH
DGND
DGND
VCC_3V3_AUD
VCC_3V3 AUD
VCC_3V3_AUD 3
D-Note :- <
Add a series resistor to the S
SOC GPIO input for isolation ra27 52 Raos ko2
or testing ) 10K S MFPO | MFP1 Device Address
Refer SK-AM62P-LP schematics
© DGND 0 0 0x18 MFPO
u93 MFP1
0 1 0x19
[39] GPIO_AUD_RSTn ! i_ N |4 AUD_RSTn -
0 0
[18,19,20,22,23,26,37,39,40,41]  RESETSTATz 20| J L %A % %
1 1 0x1B
R432 SN74LVC1G08DBVRE4 R450
DNI 10K
DGND
DGND
DGND
. . . Tile  AUDIO CODEC
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10 EXPANDER

ADDR_IO_EXP
R452
10K
VCC_3V3_SYS VCC_3V3_SYS
DGND
L cass 0.01uF c1 .01uF
25V 5V
DGND DGND
uo2 s K s K
VCC_3V3 SYS VCC_3V3_SYS U2
X |P0 8 & 17 {0 8 & 17
[22] GPIO_CPSW1_RST PO1 > O P2|4g HDMI_INTn  [40] X—% PO1 > O P2|4g SPIO_FET_SEL
R172 [17] BT_EN_SOC P02 Z P21 g MCASPTFETEN > TEST_GPIO2  [25,27] %—4 P02 Z P21 [qg—————% SPIO_FET OE [4
0K [19]  MMC1_SD_EN P03 P22 |55 MCASPT BUF BT EN R1 X—5— P03 P22 55— CPIO_CPSW2 RST
[12] VPP_EN P04 P23 (5 MCASPT FET SEC 10K X—5 P04 P23 53— > CSI_SEL2 [37]
[32] EXP_PS_3V3_EN P05 P24 — X—=— P05 P24 CSL_EN [37]
[32] EXP_PS_5V0_EN EXPHAT DETECT &1 P06 P25 > UART1_FET_SEL [36] X—L Pos P25 22—
[32] EXP_HAT DETECT » PO7 P26 |53 < PD_2C_IRQ_ [9] X—— P07 P26 |57 ;g CSI_VLDO_SEL
ADDR 10 EXP 26 P27 > IO_EXP_TEST_LED [35] ADDR 10 _EXP1 26 P27 SoC_WLAN_SDIO_RST  [17]
77 ADDR GPIO_AUD_RSTn  [38] — ADDR WL LT EN [17]
P10 _AUD_RSTn P10 LT
[18,19,20,22,23,26,37,38,40,41]  RESETSTATz ) 28 RESET P11 o % GPIO_eMMC_RSTn [18] RESETSTATz 28 RESET P11 v P2 gg CSI_RSTz [36]
29 P12 UART1_FET_BUF_EN  [36] SoC_I2C1_SCL 2 P12 b
[13,21,25,38,40,41]  SoC_[2C1_SCL ) scL P13 < BT_UART WAKE_SOC_3V3 [17] sCL P13 5
30 P14 13 > GPIO_HDMI_RSTn [40] SoC_[2C1_SDA 30 P14 7 5
[13,21,25,38,40,41]  SoC_I2C1_SDAL SDA P15 ;CSLGPIOO 36,37] SDA P15 5
10_EXP_INTn 32| P16 CSI_GPIO1  [36,37] 10_EXP1_INTn 32| P16 57
INT g P17 WLAN_ALERTn  [17] INT 2 o P17
O uw O w
TCAG424ARGJIR Q| & TCAG424ARGJIR Q| &
VCC_3V3_SYS VCC_3V3_SYS
12C ADDRESS: 0x22 12C ADDRESS: 0x23
R451 R3
47K 10K
DGND DGND
10_EXP_INTn 10_EXP1_INTn
[4142] GPIO1_23 INTn <)
VCC_3V3_SYS
| c172) |0.1uF
16V
© DGND
U52
4 8 2
[31] MCASP1_ACLKX_BUF <) 1A > 1B MCASP1_ACLKX_HDMI  [40] INPUT/OQUTPUT
1B2 MCASP1_ACLKX_AUD  [38] OEn SEL A
n
[31] MCASP1_AFSX_BUF <) T on 2B1 g:g; MCASP1_AFSX_HDMI  [40]
282 MCASP1_AFSX_AUD  [38]
- L H(DEFAULT) An=nB2 MCASP1 - CODEC
[31] MCASP1_AXRO_BUF <3 9 13 381 ](1)— MCASP1_AXRO_HDMI  [40]
32 2———— S5 MCASP1_AXRO_AUD [38]
[31] MCASP1_AXR2_BUF <) 12 1 4a 451% L L An=nB1 MCASP1 - HDMI
MCASP1 FET SEL 1 4B2 ——————<K MCASP1_AXR2_AUD [38]
— s
MCASP1_FET_EN _
_FET_| 15 58 g
VCC_3V3_SYS o
VCC_3V3_SYS ©| SN74CB3Q3257PWR
R168
10K
R252
J12 DNI DGND
1 MCASP1_FET_SEL
2 ¢ MCASP1_FET_EN
R253
HDR_1X2 R159 10K
1K_1%
VCC_3V3_SYS VCC1V8_SYS
C174) [0.1uF | c173 | |0.1uF
DGND 16V 16V
DGND DGND DGND
MCASP1_BUF_BT_EN A - s
e MCASP1_AXR2_BUF 1
MCASPT_AXRU_BUF 5181 8§ & A K [17]
VMCASPT_AFSX_BUF 5(B2 Q Q A2y 17
WMCASPT_ACLKX_BUF 7|83 A3 5 [17]
B4 A4 [17]
R19 S 12 MCASP1_BUF_BT_EN_1V8
82K _1% © OE
©!
TXBO104RUTR
MCASP1_BUF_BT_EN_1V8
DGND
R18
10K . . . Tile 10 EXPANDER
10K Designed for Tl by Mistral Solutions Pvt Ltd
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HDMI INTERFACE

VDD_1v2
R-Note :-
Verify the implementation with
N VHDMI_CVCC_1V.
the device manufacturer | — — o 1 KLY Y Y 2
300E
C19i Cc21 C206 C2i C20! €208 C192
0.1uF| 0.1uF| 0.1uF| 0.1uF_ 0.1uF| 0.1uF| 10uF
VDD_1v2 EB2 16V 16V 16V 16V 16V 16V 10v
2 —~ 1 _ VHDMI_AVCC_1V2 $ DGND
DGND
u1sm D-Note :-
u22 SoC_VOUTO_DATAO C198 iti VCC_3V3 SYS
VOUTO_DATAO [(755 SoC-VOUTO-DATAT i Add an additional decap 3 =
VOUTO_DATA1 20 SoC_VOUTU_DATA
U 10v
VOUTO_DATA2 [j7g —  SoC_VOUTU_DATA3 VHDMI_IOVCC_3V3 _ o~ 2
x83$g_gﬁ$ﬁi T1 SGC_VOUTU_DATAH ° D-Note :-
! U1 SoC_VOUTU_DATAS DGND 300E
VOUTO_DATAS [ SOC_VOUTO_DATAG c219 Add a bulk caps
VOUTO_DATAG [~ SGC_VOUTU_DATA7
VOUTO_DATA? [~ SoC_VOUTU_DATAS 10u
VOUTO_DATA8 [~ SGC_VOUTU_DATAY 10V
VOUTO_DATA9 22 SoC_VOUTU_DATATO
W21 __ SoC _VOUTU DATATT
VOUTO DATAI| 2T oo HDMI ESD DEVICE
_| W20 S0C_VOUTU_DATAT DGND
VOUTO_DATA12 [~yfg—SoC_VOUTU_DATATS DGND
xg%g_ggﬁ}i Y21 SoC_VOUTU_DATATE
— Y22 SOC_VOUTU_DATATS
VOUTO DATA15 VCC_3V3 SYS VCC_5V0
AA22  SoC VOUTO PCLK R31g 0E HDMI_PCLK ©213) | 10uF €204 | 10uF VCC_3V3 SYS
VOUTO_PCLK 0V 0V
u17 SoC_VOUTO0_DE
vouTe.oe SoC_VOUTO_VSYNC DGND DGND
V17 oC_ . R317
vouTo-veve SoC_VOUTO_HSYNC VHDMIIOVCC_3v3 VCC_5V0_HDMICONN oE
T18 oC_ | _5V0_ €202 | 10uF
VOUTO_HSYNGC —21 10V
AM62A74AUMSIAMBRQ1 VHDMI_IOVCC_3V3
o uss gl o @ DGND
R310 0 R298 0 R45 HDMI_TX0+ 18 < > & 12
DNI DNI 10K HOMI_TX0- 17| D0+ & @ SCTHPD 75 1
—————bo- O & O LS OE
R57 > O | —
27K HDMI_TX1+ 21 > 2
CTXT= 20 D1+ 2 HDMI_I2C_SCL
olo oo [ o D1- SCL A3 DMITZC_SDA
u13 0| o[~ | |||V oS HDMI_TX2+ 23 o2 SDA_A
1 pp— - 48 HDMI_I2C_SDA THDMI TR g5 | D2+ 4 HDMI_HPD
[2133,2211,2255,3383,329;21]] Sch:lezc<:11 §§k< > CscL PN RSO 8§§ DSDA EE—— IS HPD_A 5 =
,21,25,38,39;; 0C_| _ CSDA P o HDMI_I2C_SCL HDMI_CLK+ CEC_A
72 >>> 49 e - 16
ceea 88 388883 985 bsct HOMI-CTR= 15 CLK
HDMI RST == =Z=2=>=>>> -
== 81 pesers << ©00000O T 22 SYHDMIINTn  [39]
HDMI_PCLK 22 54 HDMI_HPD HDMI_CONN_I2CSCL g
IDCK HPD ~—HDMI_CONN_TZCSDA g | SCL_B
SoC_VOUTO_DATAO 56 HDMI_EXTSWING ——— | SDAB
S6C_VOUTU_DATAT EXT_SWING = HDMICONN_HPD 10 =8y
S6C_VOUTU_DATA. 59 HDMI_CLK+ \ —HDMI CONNCEC 77 HPD.B 2525
S6C_VOUTU_DATAS TXC+ 58 HDMI_CLR= i R308 R47 ——— | CECB 00O
S6C_VOUTU_DATAT TXC- 7o 75K DNI
SoC_VOUTU_DATAS 62 HDMI_TX0+ \ 5% Cl22  1PD125016PWR
SoC_VOUTU_DATAG TX0+ 57 HOMI_TX0- ]
SoC_VOUTU_DATAT 24 TX0- T
S6C_VOUTU_DATAS 23 65 HDMI_TX1+ \
S0C_VOUTU_DATAY 20 TX1+ 64 HDMI_TXT- H]
79 D9 TX1- ~
SOC_VOUTU_DATATO 9 7o DGND DGND
SoC_VOUTU_DATATT g7 D10 68 HDMI_TX2+ \
D-Note :- SoC_VOUTU_DATATZ 7 g}; Tl'>§<22+ 67 HDMI_TX2- 1 DGND
SOC_VUUTU_DATATS =
Add a bulk cap luF SGC_VOUTU_DATATA BB - 71 HDMI_CEC D-Note :-—
SOC_VOUTU_DATATS 4 ! s .-
A a D15 5 HOMI CEC D pqy EXT_SWING modified to R-Note : . .
VCC 3V3 SYS [gll 2"8{8%8*3’2&]? D16 CEC_D — O~ 7.5K_5% Value changed for TPD12S016PWR has integrated pullup or pulldown resistors on the
T {31} S0C VOUTO DATALS o b17 55 internal testing I2C and HPD lines hence no external pullup or pulldown required.
C20 | |0.1uF [31] SoC VOUTO DATA19 91 D18 RSVDL (Radiated Emission) Refer
q 16V 1] SoG VOUTO DATAZ0 8 g;g 0 seL k82 R54 0E | device data sheet for
[31] SoC_VOUTO_DATA21 7 D21 = the recommended value
DGND [31] SoC_VOUTO_DATA22 8 ) D22 vbpa k2 DGND
[31] SoC_VOUTO_DATA23 43 o3 “
R44 U9 ~1 12.288MHz SoC_VOUTO_HSYNC 34 SDO 75 HDOMI_AUDDT P10 K MCASP1_AXRO_HDMI  [39]
10K_1% o GC_VOUTU_VSYNC 357 HSYNC SD1 .‘E HDMI_AUDD P12
8 mmmmemm BeNote :- 3] Vo 502 55— oo rois HDMI CONNECTOR
CAD Note :- 5
: R43 TRI-PAD WITH R42. M_CLK is not used
3 . ! HDMI_MSTRCLK SPDIF
INH o OUuTPUT + - - T 25 MCLK 2 o o HDMI_TX2+ 2
4 1 ' [39] MCASP1_ACLKX_HDMI §8 SCK G % 2z 2 B
e 1 H [39] MCASP1_AFSX_HDMI ws 9 0 I o HDMI_TX2-
2 1 ' HDMT_TXTF
o 1 48 silo22aCNU 5| 9 8| R
! oF HDMI_TX1-
MC2016212.2880C19XSH ] 0E _
~ R42 0E ] HDMI_TXOF 7
] <> AUDIO_EXT_REFCLK1 [32] 12C ADDRESS: 0x3B, 0x3F, 0x62 = 8
| -
(IR KOG, 0
DGND Cad Note :- DGND DGND HD%_CLK»
Move the net after the OR (R43) AOMI_CONNCEC 2 X
HDMI_CONN_[2CSCL X5 Silk: HDMI
HDMI_CONN_T2CSDA
VCC_5V0_HDMICONN
HOMICONN_HPD 19
HDMI RESET -
CON_HDMI_1X19_F
VCC_3V3_SYS
VCC_3V3_SYS
D-Note :- d €438/ | 0.1uF.
Add a series resistor to the 50V FL2
SOC GPIO input for isolation R438
or testing v
. 10K DGND 1 N 2
Refer SK-AM62P-LP schematics
el
U4
= vl 77
139] GPIO_HDMI_RST} | \ |4 _ HDMI_RSTn DGND HDMI_EARTH
[18,19,20,22,23,26,37,38,39,41]  RESETSTATz 201
R442 ® SN74LVC1G08DBVRE4 R463
DNI 10K
. . . Title HDMI INTERFACE
Designed for Tl by Mistral Solutions Pvt Ltd
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VCC_3V3_SYS
D-Note :-
The TXD and RXD net names for UART D-Note :-
are reverse with respect to Refer SOC data sheet
. : . R434 R433 R409 R408 i
MCAN (Refer pin attributes section of soc - GENERAL a7k S a7k a7k S a7k for oscillator specs
the data shegt) ) VCC1V8_CLKBUF
Take note while connecting D-Note :-
GPIOl_24 Cc18 187 GPIOL_26 b Add a bulk cap for
[32] EXP_UART5_TXD < SFToT oS 577 ] MCANO_RX 12C0_SCL [E1g SPToT 2T SoC_I2C0_SCL  [9,12,21,32] oscillator near to
[32] EXP_UART5_RXD > = MCANO_TX 12C0_SDA = SoC_I2C0_SDA  [9,12,21,32] c12 the supply pin
[32] EXP_GPIO1_22 SPIo 22 F14 UARTO_CTSN 12C1_SCL g}; §§§2}§2 SoC_I2C1_SCL  [13,21,25,38,39,40] OQ%UJF
GpTO 23 c15 12C1_SDA = SoC_[2C1_SDA  [13,21,25,38,39,40]
[39,42]  GPIO1_23_INTn <K = UARTO_RTSN SPI0 CLK A17 GPIO1_17 SoC_SPI0_CLK  [sCcLK/GPO] R23 us DGND
E14 - - = 10K_1% 25, EXT_CLKOUTO R28 DNI
[30] SOC_UARTO RX 3V3 ¥ S1a{ UARTO_RXD B15 o1 18 SOC_SPI0_DO  (most/cp10] D-Note :- , -1 5.000MHz <
[30] SOC_UARTO_TX_3V3 (- UARTO_TXD SPI0_DO [E15 —5T5TTT Add a series resistor 22R for
D6 SPI0_D1 = > EXP_SPI0_D1 [32] the SPIO0 clock output near to 2
X—— RSVD1 SoC_SPI0_CS0 the soc > CLKOUT_OSC
D16 GPIOl_15 0C_! )_( [CS/GPIO] 1 3 _ R27 22E 1%
RESERVED PINS c6 SPI0_CSO [~c1g EToTIE TRI-STATE _ OUTPUT 5 >> CLKOUTO [24]
X——— RSVDO SPI0_CS1 = <>> EXP_SPIO_CS1 [32] g
9 - . 9]
[32] EXP_CLKOUTO < R39 22E 1% B18 | ext_REFCLKI RSVD2 51X possruzn prns D-Note : )
EXT_CLKOUTO R60 DNI EXT_CLKOUTO_R AM62A74AUMSIAMBRQ1 SOC IO buffers are off during ECS-2520MV-250-CN-TR
— — — reset. A pull is recommended
near to the attached device that
is being driven by the SOC IO
D-Note :-
Ext_Refclkl used as ClkoutO
A clock signal should always be connected DEND
point to point without any branches. When
connecting ClkoutO to more than one
(multiple) clock inputs, use a buffer with
one input and multiple outputs. Soc SPIO FET SWITCH
VCC_3V3_SYS
j Cc183 MCU_0SCO_XI
0.1uF
50V EXT_REFCLK1 NI
VCC_3V3_SYS © DGND
us5
SoC_SPI0_CLK  cLk 4 8 2 CLK ETH1
1A > 1B1[3 TSI GPIO3  [SCLK/GPO] 8; EXP_SPI0_CLK [32] 1:4 CLK BUFF
R13 182 CSI_GPIO3  [36] -
DNI SoC_SPI0_DO  most 7 5 MosI H
2A 2B1 5 TST_GPIOZ  [MOSI/GPI0] EXP_SPI0_DO  [32] cs1
282 CSI_GPIO2  [36]
SoC_SPI0_CSO cs 9 11 o 25Mhz Osc
SPI0_FET_SEL 3A 381 (g CSTGPIOF—cs7a570] EXP_SPI0_CS0 [32]
382 CSI_GPIO4  [36]
D-Note :- oO— 12 14
N 4A 4B1
Verify and connect the TP93 Py IE] P96
% unused data signals as  [39] SPI0_FET SEL ) ! —
per device data sheet 15 |
[39] SPIO_FET_OE > c oE 2
o
| SN74CB3Q3257PWR
R284 P63 PORz_OUT TP65 RESETSTATz
DGND 10K
D-Note :- R104 R430
Provision for a pulldown DGND 10K 10K
Populate when attached device is connected DEND
Refer SOC data sheet pin connectivity SOC - RESET
requirements
U18G INPUT/OUTPUT
o OEn SEL
[33] MCU_SAFETY_ERRORz_1V8 < MCU_ERRORN An & péno
MCU_PORz A7 MCU PORZ
T L L(DEFAULT) | An=nBl EXP HDR
[33] MCU_RESETSTATz <&- MCU_RESETSTATZ beNote -
Pull-d t PORz_OUT d
[42] MCU_RESETz C12 | |1oU RESETZ RESETSTATz 1% provided to Fold the
- L H An=nB2 MIPI CSI attached device in reset condition
[22] CPSW_ETH_INTn RS53 OE F17 ) ExTINTN during SOC reset and power-up
F18
[19,22,23,26] PORz_ OUT <& PORZ_OUT
[42] SoC_WARM_RESETz ¥ E19 | RESET REQZ
F19
[18,19,20,22,23,26,37,38,39,40] RESETSTATz << RESETSTATZ
AMB2A74AUMSIAMBRQ1
[12] PMIC_INTn
vote o MCU POWER ON RESET
Open drain output type IO EXTINTn has slew rate limit specified when
pulled to 3.3V supply. Add an RC at the input. Refer TMDS64EVM. VCC1VE_SYS D-Note :-
It is recommended to
< connect the output from
D-Note :- __L C439 VCC1vE_SYS logic gate or discrete
MCU PORz. input have a maximum 0.1uF buffer (with fast rise
rise/fall tliame requirements when Y time) as MCU_PORz input
kS R454 rather that slow rising
PMIC POWERGOOD DGND DNI 4 .
j — 34 to the MCU PORz o open drain output.
is connecte U_POE VCC_3V3_SYS
Adjust the pullup to minimize the U96
rise time (100..200 ns) when using ) VCC_3V3_SYS 1 i
open drain output [33]  CONN_MCU_PORz>>—soCFoRz 3, 1% \__4 ,_MCU_PORz TP69
MCU PORz is fail-safe and 3.3v ca87 [2527] TEST PORZnD——— O3 ¢
tolerant. Therefore, you can pull the 0.1uF -
. 16V SN74LVC1G11DRYR
MCU_PORz signal to 1.8V or 3.3V. R544 o R184 D-Note :-
| DGND DNI 47K Not connecting a valid MCU PORz could cause
U116 R-Note :- unpredictable and probably random behavior,
1 MCU_PORz has since the device is not getting a valid reset,
[12] PMIC_POWERGOOD 37 \ 4 SoC_PORz ~ pulldown internal circuits would be in random states.
29 [1%]TA(\3/CE,\‘A15JV%§$ 65 | ) DGND configured DGND Slow rising reset signal could cause
29] _EMU_RSTn c glitches internal to the SOC reset circuit.
SN74LVC1G11DRYR Use a discrete buffer and have the fast rising
~ output of the buffer drive the MCU_PORz is
recommended
DGND Titl OSCILLATOR
. . . e
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EXTERNAL RESET INPUT AND SCHMITT TRIGGER DEBOUNCE LOGIC

D-Note :-

LVCMOS inputs have slew rate
specifications

Schmitt trigger is used for the

DEBOUNCE CIRCUIT

VCC_3V3_SYS
slow ramp pushbutton RC connected =T -
SOC MCU WARM RESET VCC_3V3_SYS to the SOC warm reset inputs
This is recommended when push VCC_3V3_SYS  VCC_3V3_SYS
button or RC is used. C462
Q3 R183 0.1uF
10K 16V R505 R534
1 10K 10K
CONN_MCU_RESETz oefp
TP80
3 P70 U108
Debounce_MCU_RESETz Debounce_MCU_RESETz o 7 MCU_RESETz
Debounce_MCU_RESETz 2 O 1A 8 1y : > MCU_RESETz  [41]
DEBOUNCE_GPIO_INT_MCU_SoC 3 o > a5 GPIO_MCU_SoC P87 -
Q
DEBOUNCE_SOC_WARMRESETn 6 e 2 SoC_WARM_RESETZ ?
IRLML6401 _| c134 3A O 3y >> SoC_WARM_RESETZ  [41]
DGND =
D-Note :- 0.1uF SN74LVC3G17DCUR
DNI Q2 and C156 16v
Refer to Errata
i2407— RESET: MCU_RESETSTATz
unreliable when MCU_RESETz is
asserted low N DGND
DGND
GPIO_MCU_SoC
— R512 ATK (&> GPIO1_23_INTn  [39.41]
GPIO_MCU_SoC
U0 ROT2 DN <> GPIO_MCU_SoC_INTn  [33] .
VCC_3V3_SYS
R539
Silk: RST 10K -
DEBOUNCE_SOC_WARMRESETn DEBOUNCE_SOC_WARMRESETn
Q14 N! m!
1 Sw4
[25,27] TEST_WARMRESETn <>, 7914G-1-000E]
3 o
L D13
DEBOUNCE_SOC_WARMRESETn 2 c485
‘—i "‘i —1
=
0.1uF
IRCML6407 - 16V
DGND
B
DGND
USER INTERRUPT
R538
Q13 10K
TEST_GPIO1 1 Silk: INT
[2527] TEST_GPIO1 K
DEBOUNCE_GPIO_INT_MCU_SoC DEBOUNCE_GPIO_INT_MCU_SoC
: ~ |
DEBOUNCE_GPIO_INT_MCU_SoC 2
SW5 -
7914G-1-000E| o
IRLML6401
DGND () D12
Fi "i | casa
=
0.1uF
- 16V
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CAN-FD FAST WAKE UP SW

CAN_IO_3V3 CAN_IO_3V3
R149 Cc104
Silk: RST 10K Tov
DEBOUNCE_CAN_FD_WKUP DEBOUNCE_CAN_FD_WKUP DGND
> !
U35
N! "’! DEBOUNCE_CAN_FD_WKUP 1 7
— Q
w1 1A g 1Y > CAN_FD_WKUP_SW_INH
7914G-1-000E] *x—24 on v P
o 6 2 2
— D3 X—N3A O 3y [—X
“i "i _| cno D-Note :- <[ SN74LVC3G17DCUR
—_ Terminate the unused
‘1]'61\‘/": inputs as per the
\s device data sheet
recommendations
DGND

DGND

[33]
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MOUNTING HARDWARE

ASSEMBLY NOTES

1. All MSL components should be baked as per JEDEC
standard.

2. PCB should be baked at 120 degree for 8 hours.

3. Board assembly must comply with workmanship standards.
IPC-A-610 Class 2, unless otherwise specified.

4. These assemblies are ESD sensitive, ESD precautions
shall be observed.

5. These assemblies must be clean and free from flux and
all contaminants. Use of no clean flux is not acceptable.

6. Provide serial numbers to the assembled boards for
identification.

7. The assembled board are wrapped in ESD Covers(individual)
and
Insmkpr'i melrply before thlnmpnf

BARE PCB

PROC135

PROC135A

AMG62A SOCKET

ACC1

DNI

FIDUCIALS

FID1 FID2 FID3
DNI DNI DNI
FID4 FID5 FID6
DNI DNI DNI

PCB
LOGO
DNI
Texas Intruments

PCB PCB PCB
LOGO LOGO LOGO
DNI DNI DNI

For Evaluation only; not FCC approved for resale WEEE Mark CE Mark

LOGOs

LABELS

Board Serial No.

LBL1

Assembly Revision

LBL2

DNI

ACC2

JUMPERS

ACC3

DNI

DNI

SCREW & WASHER FOR PCle M.2

MH3 MH5
3356 MPMS 002 0005 PH

9774015243R

D-Note :-

Refer STRAP CONFIGURATION OF
ETHERNET PHYS page from
SK-AM64B schematics
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