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POWER SEQUENCE - RTC + 10 + DDR MODE

POWER-UP SEQUENCE POWER-DOWN SEQUENCE

1(D 20.0ms T £ @i126v A sToP - (D 20.0ms
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*50[ DVDIJ3V3 =
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o
<

VDDA_1 VDDA_1V8|
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i S ——— [Soc_ovDD1VE]

To+11.6 ms
A

s
PMIC_vVDD] PMIC_VDD_RTC
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<
<

|
iy VDD_LPDDR4
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A

VDD_CORE

I To+ 14.5 ms

RTC_PORz]
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PRE REGULATOR POWER SUPPLY-1
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D-Note: -

D-Note: -

The enable pin of the discrete RTC supply (LDO) can be driven by the power-good signal of the regulator
generating the main supply rail (VCC_3V3_MAIN). In case the regulator does not support a PG signal- output,
a resistor pulled up to the LDO supply input can be used as EN input.

SoC_VDDS_RTC_1V8_HDR

CURRENT SENSE RESISTOR FOR SoC_VDD_RTC AND SoC_VDDS_RTC_1V8 SOC_oVPD1v

RTC ONLY MODE - external discrete LDOs U113 (for SoC_VDDS RTC_1V8)

LOW POWER MODE CONFIGURATION

Adjust RTC PG pullup value to minimize the output slew.
Keep the RTC PG to RTC PORz PCB trace short to minimize trace capacitance. Adjust the
value of the external pullup resistor when an open-drain output PG is used as reset

input to RTC_PORz. The RTC PORz input has internal hysteresis and the internal reset
could glitch when a slow rising input is applied. The slew rate is recommended to be
faster than the limits specified in the LVCMOS IO buffer electrical specification to
minimize possible noise coupling.

RTC SUPPLY SELECTION

Notes on SoC_VDD_RTC and SoC_VDDS_RTC_1V8 supply source:

and U107 (for SoC_VDD RTC) are used

RTC_PG TO PORz_INPUT OPEN DRAIN BUFFER

(3 PMIC_LPM_ENO R19, OR/1%/0402

(To SoC) (From J14 Header) (To SoC) (From J14 Header)
SoC_VDD_RTC SoC_VDD_RTC_HDR SoC_VDDS_RTC_1v8 SoC_VDDS_RTC_1V8_HDR
RTC + IO + DDR RTC + IO + DDR MODE -PMIC Buck2 (for SoC_VDDS RTC_1V8) and
RTC ONLY MODE PMIC_VDD_RTC LDO1 (in case of PMICl - TPS65215 is used)/
MODE LDO2 (in case of PMIC2 - TPS65214 is used)
SoC_VDD_RTC_HDR (for SoC_VDD_RTC) are used
R10, OR/1%/0402
Load Current Path
R11, OR/1%/0402
. RTC Only MODE TO SOC RTC + IO + DDR MODE
Load
Trace (13)  RTC_PORz <& R16 OR/1%0402 { PMIC_GPO {9}
Kelvin Sense VDDS_RTC 1V8| SoC VDDS RTC 1V8 SOC_DVDD1V8
Traces to
Amplifier
Sense VDD RTC SoC VDD RTC PMIC VDD RTC
Current Resistor
Sense
RTC_ PG RTC_PORz PMIC GPO
CAD NOTE:
Follow Kelvin current sense routing for RTC supplies PMIC1 RESET
current sense resistor (R505 and R516). Follow the routing RTC PG - DGND
shown in the above figure that has been added as reference for - (To PMIC 1)
kelvin current sense routing. Note:
Use 5x2 Female gang jumper to select the mode DGND PMIC_LPM _SEL Ne

SOPMIC_STBY {9}

D-Note: -

LOW POWER MODE TRIGGER SELECTION

In use cases where TMUX154EDGSR is used

to support multiple power modes configuration,

a glitch can be observed on the output A during
power-up when the EVM is configured for RTC Only
mode. The analog switch is optional since the custom
board is designed to support a fixed,

specific low power mode.

nEN SEL OUTPUT & MODE
D-Note:-
PMIC_LPM SEL is generated based on 5x2 Female gang jumper configuration. 1, 1, A=A0
By default the MUX SEL pin is high and PMIC_LPM ENO drives the PMIC STBY RTC ONLY MODE
pin to turn-OFF the CORE and VDDA to support RTC + IO + DDR Mode. B=BO
When the MUX SEL pin is low, the PMIC_LPM ENO drives the PMIC enable pin
to support "RTC only". In this low power mode, the entire PMIC is _
turned-OFF and the RTC domain is supplied by external always-ON LDOs. 1, H A=Al RTC + IO + DDR
(DEFAULT) B=B1 MODE
Variant
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CAD Note:
Follow Kelvin connection for current sensing
SOC POWER SUPPLY PMIC e T
VCC_CORE VDD_CORE = 0.75V ypD_CORE=0.75V/ 2A
PMIC 2 Config option 1 ® CoRE  soc ovooie
c123 C124 VCC1V8_SYS
P96 PMIC2_12C_SDA 22uF/6|3V/0603/X6: 22uF/6.3V/0603/X6S T
Tees (3 PRICZ_12C_SC :E_ 1 @ : SOC_DVDD=1.8V/ 1A
D = = D
C150
22uF/6.3V/0603/X6S
VDD_LPDDR4=1.1V/ 1A
VDD1P8_PMIC2 VCCIVI_PMIC2 \pp | ppDRa /
c128
60 ) .2uF/6.3V/0402 Wi
4.7UF/6.3V/0402/X6S
Cc62 VCC_3V3_MAIN
_3V3_| c148 =
C59 C61 4.7uF/6.3V/0402/X6S = 22UF/6.3V/0603/X6S VQBMVB 1.8V/ 100mA
4.7UF/6.3V/0402/X6S 4.7uF/6.3V/0402/X6S : VDDA_1v8
1 1L 1L L -
© 11 L9 0.47uH/4.7A|
2§ b Bt a LX_B1 TFM201208BLE-R47TMTCF VA
— 8 LX B2 23 AAAA_0.47uH/4 7A C131
24 | ouiN B2 S = TFM201208BLE-R47MTCF 2 2UF/6.3V/0402
- X B3 21 A~ 0A47uHMA TA
20 — TFM201208BLE-R47MTCF
e PVIN_B3 5 PMIC_VDD_RTC
- 4 VLDO1 -
VSYS/PVIN_LDO12 3 ‘
N R74 0R/1%/0402 PMIC2_I2C_SCL 4 VLDO2 D02
gg; mﬂg‘gggi&? R75 _OR/1%/0402 PMICZ_T2C_SDA 3 gg';\ GPIONVSEL |18 VCC_3V3_SYS_EN 1 139
c {14y PMIC_nINT %g ORI e — g NINT ] 2.2F/6.3V/0402 c
{14}~ PORz_INPUT = NRSTOUT MODE/STBY [——— <K PMIC_STBY {8} b
PMIC_EN 19 enpevSENSE F8_B1 [ PMIC_VDD_RTC=0.75V/ 100mA
o
8 PMmic_ero K- R77_OR/1%/0402 9| GPONWAKEUP o oo FB_B2 |2 VDD_CORE
o 00 18
D-Note: - < oo FB B3 VCC1V8_SYS
PORz INPUT TPS6521401VAFR | o]y
= : : s - VDD_LPDDR4
The recommendation is to connect the output from logic gate or ~ =
discrete buffer (with fast rise time) as PORz input rather than
slow rising open drain output.
-
= CAD NOTE:
Feedback path of FB B3 (VDD_LPDDR4) must be close to PMIC - 2 (U50)
D-Note: -
PORz inputs have slew rate requirements specified.
When PMIC nRSTOUT is connected to PORz. Adjust Vcc—3V3—SYS LOAD SWITCH
the pull-up to minimize the rise time (100-200 ns) when
using an open drain output. PORz is fail-safe and 3.3 V VCC_3V3_MAIN
tolerant. The PORz input can be connected to 1.8 V or 3.3 V.
COMMON PULL-UPS OF PMIC-1 AND PMIC - 2 o o= 1 cas VCC_3V3_SYS=3.3V/2A
B 10uF/6.3V/0402/X64 1uF/10v/0402 B
—‘, U SoC_DVDD3V3
VCC_3V3_MAIN VCC_3v3 Sys  VCCIV8 SYS VCC_3V3 MAN VCC_3V3_SYS VCC_3v3 sYs
; VIN vout 3 @ 3v3D
VIN VouT
R105 R106 R110 R111 R112 4 6
10K/1%/0402 10K/1%/0402 10K/1%/0402 10K/1%/0402 10K/1%/0402 VBIAS CT C13
100nF/50V/0402
VCC_3V3_SYS_EN i
Engm D-Note:— _3V3_SYS | OR/1%/0402 31 on GND g L
PORz_INPUT PORz_INPUT S PAD ces
When pRSTOUT f;om the PMIC is connected dlre{:t}y.to H 1 TPS22965-Q1, TPS22965W-Q1 220pF/50V/0402
PMIC_EN PORz input, adjust nRSTOUT pullup value to minimize the C130 ]
slew. Keep the PCB trace short to minimize trace capacitance. : 100nF/50V/0402
BMIC GPO Adjust the external pullup value when L}sing an open-drain | P 1
= output to meet the processor slew requirement. The slew rate = =
is recommended to be faster than the limit specified in the
IO buffer electrical specification to minimize possible noise
PMIC_nINT coupling. The recommendation is to connect nRSTOUT through a
discrete Schmitt trigger push pull output buffer to the
Vee 3V3 SvS EN PORz input of the processor. The PORz input has internal
— hysteresis and the internal reset could glitch when a slow
rising input is applied.
A A
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nWAKEUP REQUEST PUSH BUTTON

1.8V VPP (eFUSE),

D-Note: -

Alternate part suggestion
TPS7A21-Q1, Automotive,

D-Note: -
500mA, low-noise ultra-low-IQ
high-PSRR low-dropout

transient load current,
VPP=1.8V/0.4A

SoC_VDDS_RTC_1V8_HDR

R113
10K/1%/0402

> n\WAKEUP {13}

—

— c64

100nF/50v/0402 D-Note: -
The nWAKEUP push button output has been provided

on the EVM for testing during software development.

The recommendation is to connect the nWAKEUP signal
to the processor EXT_WAKEUPO, EXT_ WAKEUPl inputs

through a Schmitt trigger based debounce logic
(Refer RESET & INT DEBOUNCE CIRCUIT)
when reused on the custom board.

0.5AMPS SUPPLY D-Note: -

The recommendation is to select an LDO with
fast load transient current response and
connect the LDO output to the VPP supply
pin with low loop inductance path to

ensure the LDO is able to source the large

where the VPP supply
is within the ROC when programming the eFuse.

Okay to use VCC_3V3_MAIN
(LDO)
voltage regulator.
C122/CC_3V3_SYS
, SoC eFUSE
u47
= 1uF/10v/0442 TLV75518PDBVR
1 5 VPP_SUPPLY
IN ouT
o
{22)  AUDIO_EXT REFCLK1 ~ (()—22100. 88 VPP LDOEN  R330 OR/%1/0402 SIeNn & ne i 12 lc127
o 100nF/50v/0402 | 2.2uF/6.3V/0402
R115
D-Note:— 10K/1%/0402
Given the transient load current requirement 3
during eFuse programming, using load switch =
or FET based switch may not be a recommended =

approach. The recommendation is to use an LDO

with fast load current transient response and quick
output discharge that can be enabled by processor IO.
A load switch or FET based switch is likely to have

too much voltage drop (out of processor VPP supply ROC)
that can't be compensated like when using an LDO.

VPP_1V8 VPP
Tes(Poi{r\5
SILK SCREEN : VPP_1V8
R114
1K/1%/0402
L D-Note:-

An alternate way to source the VPP supply

is to use an external supply. The recommended
caps and discharge resistor are recommended
to be placed near to the SOC VPP supply pin.
One of the SOC GPIO output can be used to

control the timing of the external power supply
output.
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D-Note: -

A Trace connected to SOC pad

(10)

SOC POWER SUPPLIES AND SUPPLY RAILS

is effectively an antenna that can pick up noise.

A potential will be generated on the trace when noise couples into the antenna.
This potential will be largest on the highest impedance end of the trace. By placing a

pull-up or pull-down near the SoC pin

(input),

we force the highest potential to the

open-circuit end of the trace rather than the SoC IO end of the trace.

D-Note: -
When SD card is not used, connect 1.8V or 3.3V supply to

[ 3 | 2 T

SoC_DVDD3V3
VDD_CORE U2sp oC the VDDSHV3 IO supply
0.75v J16_3-3V| soc_DVDD1V8
J VDD_CORE VDDSHVO 7 1
573 VDD_CORE VDDSHVO &35 T VDDSHV_SD_IO
J VDD_CORE VDDSHV1 75 1 -
K VDD_CORE VDDSHV1 7 1.8V SoC_DVDD1V8
K4 | VDD_CORE VDDSHV2 15
X VDD_CORE VDDSHV3 |77 1.8&r D-Note: -
VDD_CORE VDDSHV4
VDD_CORE T4 VDDS0 and VDDS1 are used to supply fixed, 1.8V IO supply for IO group IOs
VDD_CORE VDDSO
VDD_CORE vopst 18 VDDA_v8
VDD_CORE T2 1.8V
VDD_CORE VDDA_1P8_USB
VDD_CORE u12 3.3V SoC_DVDD3V3
VDD_LPDDR4 VDD_CORE VDDA_3P3_USB o 75y VDDA CORE
VDDS_DDR VDDA_CORE_USB Uit . VDDA 1v8
VDDS_DDR G4 1.8V
VDDS_DDR VDDA_1P8_DSI
VDDA_1V8 vDDS_DDR u16 3.3v VoD_eT_SP
VDDS_DDR VDDA _3P3_SDIO VDDA CORE
0.75v
1.8V 1 VDDA _PLLO VDDA _CORE psi [-213 T VDDA _CORE
VDDA _PLL1 0.75v
1 8y VDDA _CORE_Ds!_cLk |12 " VDDA_1v8
VPP -8v
vDDs_osco [R18 VDD _CORE
M10 0.75v SoC_DVDD1V8
. . . VDDA _DDR_PLLO -
Connecting a 1.8V supply source directly to VPP pin P16 1.8V VDDA 1v8
continuously is not recommended or allowed VDDS_WKUP
1.8V
SOCVSS
0.75v
VDD_RTC T17 SoC_VDDS_RTC_1V8
1.8V
uz28Q VDDS_RTC T18
Al
A2 | VSS VSS NTT AMB2L31BOGHAANBR
A4 VSS VSS (N3
A10] VSS VSS [N1s
A VSSs VSs D-Note:-
A6 | VSS VSS ["pi5 Refer pin connectivity table of the SOC data sheet for connecting the USB IO, analog and
A 322 ¥§§ core supplies when USB interface is not used. It is acceptable to have the supplies
A22 | Vss VSS connected and all the USB pins left unconnected provided the USB driver is not initialized
Ag? VSS VSS g any time and the USB calibration procedure does not happen. Grounding the USB supplies as
B5 | VSS VSS 5 per pin connectivity requirements when not used saves power when low power is a critical
B17 | VSS VSS 7 requirement.
820| VSS vss
B3| VSS VSS (g
Cio| Vss VSS [ D-Note: -
c18 | VSS VSS 75 Common SOC LVCMOS IO interface guidelines
D1 322 ¥§§ §] 1. Most of the SOC IOs are not fail-safe. No input should be applied before SOC supplies ramps.
E2 | Vs vss o 2. SOC LVCMOS inputs have minimum slew rate requirements specified
Eg VSS vss 14 3. SOC IO buffers are off during Reset and after Reset. A pull is required in case SOC IOs or
Eg | VSS VSS [ the attached device inputs could float.
VSS VSS 20 4. Any SOC IO that has a trace connected and not being actively driven needs a parallel pull.
4 xég ¥§§ When adding pull is not feasible, ensure the traces are routed away from noisy signals
V18
VSs VSs
Fo | Vss vSS s CAP_VDDS_MMCO J8 s
VSS VSs — -
F18 1 vss Vss g CAP_VDDS_MMCT {9 CAP_VDDS_MMCO
ST vss Vss 2 CAP_VDDS_MMCZ 76| CAP_VDDS_MMC1
G8 | \ss vss 4 CAP_VDDS_MMC2
G9 5
= CAP_VDDS_GPMC
2 xgg ¥§§ 16 = = kib CAP_VDDS_GPMC
Vss vss (18 CAP_VDDS_GENERAL1 _ G11
VSS VSS 5 VDDSHV_SD_IO CAP_VDDS_GENERAL1
ﬁg ¥§§ Y21 T16 1 CAP VDDSHV_MMC
H7 AA4
14 | VSS VSS ["AA20 AM62L31BOGHAANBR
17 | VSS VSS I"ABT caseg 204 5 310 5 323 5 338 5
VSS VSs I I I I I C286
AB7 IS k3 L L g —= C230
Ko Vss VSS [~AB57 s S S s S T
K15 VSS VSS [~Ag23 e e 2 2 2 2.2uF/6.3V/0402 1uF/10V/0402
7] vss VSS [Fac 2 2 2 g g
Lo | VSS VSS [FAC 2 2 E} 2 2
73 VSS VSS [36 D-Note: - )
L6 | VSS VSS ["AC4 A 3.3uF capacitor provides the correct voltage transition <Variant Name>
Lis | V33 Ves [FAC timing when the SDIO-LDO output (CAP_VDDSHV_MMC1) <Doct>
M vas VSS-AE“ is required to change from 3.3V to 1.8V. A 4.7uF capacitor
Nn VSS Vss ACZ3 D-Note: may not be discharged from 3.3V to 1.8V before -
VSss Select capacitor with ESR < 1 ohm communications w%th the SD card resumes after it is told to |Project:
AM62L31BOGHAANBR - Ensure the PCB loop inductance is < 2.5 nH change IO operating voltage. File: 1. SOC POWER SUPPLIES oo
- Select 0201 package or smallest possible package nearest to 0201
Refer SOC Data sheet Date: Saturday, September 06, 2025 Rev. | V1.0
Designed by: JReviewed by: | Sheet: | 11 0f 32
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VDDA_CORE 1pg
VDD_CORE TestPoint D|
VDD_CORE
2 |
! QT
1uF/4V/0402 3 1uF/4V/0402 3 1uF/4V/0402 3 1uF/4V/0402 3 1uF/4V/0402 3 1uF/4V/0402 3 1uF/4V/0402 3 £ 8 =54 K=Y NS =5 L9 ™~ 0 23 %: =] 3 o5 N o ﬁFB5 o
2z 2g 58 R B¢ B kg Y 5S 58 58 S S g 120R@100MHz/1300mA/0402 8
= ST TETETE TR TS s T 25 33
o o o o o s |2 £ lE |5 |5 |S |2 H H H = o g
< 2 2 E ) 3 3 S 2 2 E 2 3
£ |2 s |2 |2 |3 |3 :Es ¢
g | s E |5 |5 | § 5 5
E s |8 |8 |8 5 E
Decap placement priority:- Medium, Decap placement priority:- Medium, . . ) . L]
Place under BGA footprint after Place under BGA footprint after Decap placement priority:- Medium,
placing High priority decaps placing High priority decaps Place under BGA footprint after
placing High priority decaps
Place one 0.luF cap near each Pin
VDD_LPDDR4
VDDA _1v8
1uF/4V/04023 1uF/4\//04023 1uF/4V/04023 1uF/4w04023 1uF/4V/04023 = = @ s |z s les lzs '.;é
22 22 22 5g 58 s 58 B8 RE BE G858 ©
—8£ Jdss 8% g 3 g S == T35 Ts Tt
: o 7T DT T PR
2 2 H © b 2 = = b b b
g g g =
N N B ) Decap placement Decap placement priority:- Medium,
= Place one 0.1uF cap near each Pin priority:- High, Place under BGA footprint after
place under BGA placing High priority decaps
footprint
SoC_DVDD3V3
A
[l
SOC_DVDD1V8 - - — m _ - A - o
g 2 z, z, 3 2 2
P 2 © © © 2 © ©
gs ] g5 i8 BE 88 RS 2 e R E s
g 2 2 2 2 3 3 Z
TOTo§ Teii TETHTETS —
2 s s 5 5 5 5 L L .
i _ _ _ _ = Decap placement Decap placement priority:- Medium,
Jf; ° priority:- High, Place under BGA footprint after
- Decap placement Decap placement place \_mder BGA placing High priority decaps
N . N . N footprint
priority:- Low, priority:- High,
Place under BGA place under BGA e
footprint after footprint
placing High and
medium priority
decaps
SoC_VDD_RTC  SoC_VDDS_RTC_1v8
VPP_1v8
VDD_MMC1_SD VDDSHV_SD_IO —‘7 —‘7
£ s o
B} 38 o & 28 293 = s s
= 5 £ £ 4 1
i Decap placement priority:- Low, ST ST i i
Place under BGA footprint after placing
High and medium priority decaps Decap placement priority:- Low,
Place under BGA footprint after placing
High and medium priority decaps
R-Note:-
Use of 3 terminal caps optimizes use of bulk caps quantity A
and minimizes the PCB loop inductance
<Variant Name>
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SOC WKUP DOMAIN Voo svs

D-Note:-
Refer Applications, Implementation, and Layout section of the
data sheet for crystal placement and routing guidelines as below:
Clock Routing Guidelines

->0scillator Routing

The processor performance has been validated only
with a 25 MHz Crystal/clock source connected to
WKUP_OSCO (25 MHz  is the only clock frequency
supported) . The data sheet shows WKUP_OSCO not
starting until after the core voltage because there
are some cases where the oscillator may not start until
VDD_CORE is valid. In most cases the oscillator will
start as early as VDDS_OSCO, but this may not always
be the case. This diagTam in the data sheet is showing
the maximum start-up time, which must include the case
where the delay is based on VDD_CORE being valid.

R130 R131
u2em 47KIS%I0402 4.7KI5%/0402 c89
Mpioo_mpc RIS soc_RGMILMDC {2324} 20pFIS0VI0402
MDIOO_MDIO ACT3 > SoC_RGMII_MDIO {23,24) [l
AB22
WKUP_12C0_SCL [aa55 WKUP_I200_SCL 9
WKUP_12C0_SDA WKUP_I2C0_SDA © 5/25MHzM“2pF/10ppm
R127 , .
WKUP_CLKOUTO [—122 OR/1%/0402WKUP_GPIC0_6 KUP_GPIOO_6_1V8 (29} B
WKUP_OSCO_XI
wkup_osco_xi {218
WKUP_OSCO_XO
wkup_osco_xo [AE1 1
WKUP_UARTO_RTSN [Hiyae WKUP_UARTORTS_1V8 (19} P T—
WKUP_UARTO_CTSN WKUP_UARTO_CTS_1V8 19} Pl
y22 33RI1%/0402 < D-Note:-
WKUP_UARTO_RXD WKUP_UARTO_RX_1V8 (19} The recommendation is to d X0 whe
A | AAZ3 groun Wl
WKUPF_UARTO_TXD e WKUPLUARTOTX1VS {19} external osciilator is used. Refer SOC data sheet
AMB2L31BOGHAANBR 33RI19%/0402
D-Note: - D-Note: -

The recommendation is to connect the 25 MHz crystal directly to the SOC XI and XO
pins (no series or parallel resistors are recommended)

The internal oscillator implements AGC (Automatic Gain Control) for amplitude control
The recommendation is to match the SOC crystal and the EPHY crystal specifications

D-Note
No WKUP_0SCO registers are required to be changed. These
registers should remain in their default state.

Select the appropriate crystal circuit components that are
compliant to the values defined in the WKUP_OSCO Crystal
Circuit Requirements table. Read the Load Capacitance and
Shunt Capacitance sections to select the appropriate
crystal circuit components.

AT 3SAE RE OB ERE FIWKUP_0SCOY25 Mz A /I BIIRHEAT TSI (25 MHz /R ME —SCRFEGIN BHAIRD o L
BB 7R, WKUP_OSCOTEAZHLIE Z S5 A 22 )i Bl RYTERLELtinl . §iR3% 38 i BEFEVDD_core i RLZ M AN 22 i 2
TERZHGIL T, P deie T2 7EvDDs_0sco)ial, (HIFdEE R wit,

s 22 YRGS T O R AN ], b A A4S SE IR 3L VDD COREAT LA L o

OSCILLATOR

HKUP_0SCO_XI

FCLKL

1:3 CLK BUEF

a0
25Mhz Osc

D-Note:-

SOC data sheet section for LVCMOS specifications:
WKUP_OSCO LVCMOS Digital Clock Source Requirements
Match the SOC and the EPHY clock specs

SOCRTC DOMA

D-Note:—
D-Note:- SoC_VDDS_RTC_1V8_HDR When RTC only mode or RTC + IO + DDR self-refresh
RTC_PORz low-power modes are not used, use of LFOSCO crystal

Add provision for 22pF glitch filter
near to the RTC_PORz input

is optional. When not used, the LFOSCO crystal and
other components can be DNI and LFOSCO_XI can

RE6 be grounded. Refer SOC data sheet
10K/1%/0402
U28F
EXT_WAKEUPO Ll
T WAKER? [AB20 AWAKEUP (10} LFOSCO_XI cr8 { 10pF/50/0402
RTC_poRZ 12 RTC_PORz {8}
Lrosco_xi [FAC4 AMI%/0402 D(SSPVTIF{&Z768K%1720ppm77.0pF
Y2
LFOSCO_ X0 AC20 _ R108 OR/1%/0402 ‘ T
- LFOSCO_XO C79 | |10 F/50V/9402
PMiC_LPM_ENo [FRATE. PMIC_LPM_ENO (8] 1
AM62L31BOGHAANBR 4;936 R107
TP63 I O0R/1%/0402
= D-Note:-
g T Mount R107 when RIC only mode or RTC + IO + DDR
s refresh low power modes are not used (crystal and
S other related passives can be DNI (not mounted))

D-Note:-
Refer SOC data sheet for the recommended LFOSCO circuit configuration during
preproduction PCB and the production PCB

D-Note:-

The only LFOSCO register bits that should be changed by the customer are
BP_C, PD_C, and RTC_RTC_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
RTC_RTC_LFXOSC_TRIM[18:16] bits are set based 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.

SOC & ETHERNET PHY CLOCK BUFFER

D-Note: -
R74 pulldown is populated when crystal option
is used to clock the SOC and SOC clock output
is used as the clocking option for EPHY.

The Pulldown holds the Buffer input low

(EPHY clock input) until the SOC clock output
is configured. When crystal option is used to
clock the SOC (WKUP_OSCO), DNI SOC_CLKIN series
resistor that is comnected to the WKUP_OSCO Xi.

FRFSocHEAT T, JF FLsoci Bhvgs th I /EEPHY B T BN, R74 FHIFE.
it NARSF AR P (EPHYHH'F%TA) , FLFIACE soch Bt
Fxfsoc (wkup_osco) BEATTFHTHS, DNI soc_CLKINH: K HIBH 25 FIWKUP_0SC 0 Xi.
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POWER ON RESET

VCC_3V3_SYS

D-Note: -
Place the pullup for PORz_INPUT
near to the ANDing logic AND gate input

SOC_PORz_PB 1
A\ BN

SOC RESET

Not connecting a valid PORz input could

cause unpredictable and probably random

behaviour, since the processor is not getting

a valid reset, internal circuits could be in
random states. Slow rising reset signal could
cause glitches internal to the SOC reset circuit.
Use of discrete buffer and having the fast rising
output of the buffer drive the PORz is recommended

VCC_3V3_SYS
c152
100nF/50\0%02 T = = = =
! R2ss !

S — i)
PORz

TP7

. D-Note:-
TestPoint

10K/ %4)402

near to the SOC PORz input pin

{9  PORzINPUT

—2

SN74LvCTd08DBVR

‘W

Note on Open-drain outputs:

XDS_PORZn, VCC_3V3_MAIN PG, RTC_PG,
PMIC_RSTOUT and PMICl_GPIO
have been tied together as PORz_INPUT

SOC WARM RESETz PUSH BUTTON

Silk: RST

(5 output signals)

VCC_3V3_8SYS
VCC_3V3_SYS 65
100nF/50V/0402
R116 -
B 10K/1%/0402 TP9
e ‘_>f TestPoint
DEBOUNCE_SOC_RESETz 2 4
1
C66 - u17
100nF/50V/0402 SN74LVC1G17DBV

]
I Raza
)

- - -

|
OR/1%/0402 [}
]

R239
4.7K/5%/0402

RESETz

Add provision for 22pF glitch filter

\__DEBOUNCE_SOC_PORz_PB

D-Note: -
PORz input is 3.3V tolerant.
PORz ANDing logic AND gate supply is connected
to VCC_3V3_SYS. This is within the PORz fail-safe
input range.
TP8
TestPoint
PORz

{17,18,23,24)

RESETSTATz <&

R119
10K/1%/0402

MF»An¢»~—Wo

RESETz ji

EXTINTn_RC

GPIO0_105 c8

SOC - RESET

uz28c
PORZ
RESETSTATZ

RESETZ

—Lc

7
22pF/50V/0402

D-Note:-
Open drain output type IO EXTINTn
has slew rate limit specified when
pulled to 3.3V supply. An RC is
recommended at the input.

Refer TMDS64EVM.

{9} PMIC_nINT )

EXTINTN

EXTINTn_RC

R224
49.9R/1%/0402

1

fl

RESET & INT DEBOUNCE CIRCUIT.

SOC_PORz_PB

C120
100pF/50V/0402

TestPoint

Processor LUCMOS I0S (inputs) have slew rate requirement specified

A Schmitt trigger based debouncing logic is recommended for the slow ramp pushbutton output

connected to the processor warm reset inputs.

(+ RC)

Debouncing logic is recommended when push button + RC or RC is used at the LVCMOS inputs.

SOC PORz RESET PUSH BUTTON

VCC_3V3_SYS

DEBOUNCE_SOC_PORz_PB

<Variant Name>

R282
10K/1%/0402
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- BOOT MODE SWITCHES

VCC_3V3_SYS vecavaTa  TeStPoint

D-NOTE: -
=X ee=q The device supports the following BOOTMODE pin mapping options:

VOGSV MAN : R280 1. Reduced Pincount - Using only 4 of the bootstrap pins BOOTMODE([15:12]
MR 2. Full Pincount - Using all 16 of the bootstrap pins BOOTMODE[15:0]
lccccca 3. Configuring the reduced pincount bootmode resistors to boot from eFuse

R279
OR/1%/0402

FULL PINCOUNT SWITCHES

Boot from eFuse can be configured using
D-Note:- the reduced pin count bootmode configuration.
To reduce the number of resistors used for bootmode configuration (pullup/pulldown)
0]

when using reduced pin count bootmode, the input buffers for BOOTMODE[11:
inputs (pins) are disabled during POR (cold resqt) unless BOOTMODE[15:14] are

configured as '00' (Full pincount bootmode) . REDUCED PINCOU NT SWITCH

VCCaV3_TA

D-Note:-
VCC3V3_TA supply is used for bootmode
configuration to support test automation.
The recommendation is to connect to
S0C_DVDD3V3 on the custom board design
wheh test automation or bootmode

buffers are not used.

4

D-Note:-

Full Pincount bootmode configuration
circuit including pullup, pulldown
resistors and DIP switches, buffers
are optional when reduced pincount
bootmode configuration is used

10K/1%/0402
10K/1%/0402

R170  AQK/1%/0402
ARITIN N ACKI1%/040;

R168 , AQK/1%/040:
R169  AQK/1%/040:

RIT3A N AOKI1%/0402
R174n N AOKI1%10402
RIT5A  AQKI1%/040
R176, ~ AOK/1%/040
RITZA N AQKI1%/040
RI78A n AQKI1%/040
RITOA N AOK/1%/0402
RIBOA N AOKI1%/0402

R172, \ AOK/1%/0402
R167 s AOK/1%/0402

Silk: BMODE Silk: BMODE 8-11 Silk: BMODE 12-15

{1520} SYS_BOOTMODES ~K————4
(152029 S¥S_BOOTMODED S¥37B0OTMODETD (1330 Sva BoomioDErs

BOOTMODES {1520}  SYS_BOOTMODE11 SYS_BOOTMODE14
= {1520}  SYS_BOOTMODE1S

SYS_BOOTMODE?

D-Note:-
When dip switches are used on custom
board, an external ESD protection
may be required if the DIP switches
are expected to be configured in an
uncontrolled ESD environment

D-Note:-

Dip switch is optional and used for
ease of configuration. A pullup or
pulldown resistor can be used to

set the BOOTMODE configuration
Provide provision for Pullup and
Pulldown resistors for the bootmode
D-Note:- pins that have configuration capabili
When DIP switches are used, reduce

the resistor values used for the

divider to 47K and 470R maintainin

the ratio (for improved noise performance)

10K/1%/0402
10K/1%/0402
10K/1%/0402
10K/1%/0402
10K/1%/0402
10K/1%/0402

10K/1%/040:

JEEDAAp AP |

R200
R203

R205 10K/1%/0402

RE27_s_10K/1%/040:
R533

B9 :PortH0Memmc/F 3, Port’N1MsDREZ] BOOTMODE PTINS

signals from Bootmode buffer

B2/B1/B0=011: 25MHz B7=1,0:Filesystem mode, 1: Raw Mode (i%1
BOOTMODE PINS ’ y ' (&) FT—
SOC AM62L :
{ie3)  S-Boommoner ST oA
o2 sve sooTHODET oo vouro oAt G B6/B5/B4/b3=1000 : MMCSD Boot
s

SoC_VOUTO_DATA1  {20,29}
e s SEvoumoatio G0 N D-NOTE : -
. - - Connect SYS BOOTMODE 1. 1K Resistor at the output of the buffer is
i 2029}  SYS_BOOTMODE2 ggg,ggﬁ;g,ﬁgﬁg {20,290} slc‘;nals when bootmode recommended
1220,  Svs-BoOTMODES SoC_VOuTO_DATAT buffers are not used 2. Replace 1K Resistor at the output of the
- - - buffer with resistor of value 0OE when bootmode

1520)  SYS_BOOTMODES SoC_VOUTO_DATAS buffers are not used
SoC_VOUTO_DATA8
15200  SYS_BOOTMODE11 SeCVOUTODATAT
) o ’ . B15/B14=00: Full Pincount
Reference clock selections may be limited by the device. Please consult the device specific datasheet
D-NOTE : — to determine which system clock are valid. B13/B12/B11/B10=1101 : MMCSD Boot (SD Card boot)
¢ svs 1. 1K Resistor at the output of the buffer is i

Connect SYS_BOOTMODE Table 5-5. PLL Reference Clock Selection N N -
signals when bootmode recommended PLLContigPins RoF Gioek (WH3) Backup Mode HB13:port=1, Hemmc¥ [&E4}:B+ M spF 5 3h
buffers are not used 2. Replace 1K Resistor at the output of the B2 B1 B0

buffer with resistor of value OE when bootmode ] 1 1 25

buffers are not used

Signals from Bootmode buffer

5.3.3.1 Primary Boot Mode Selection and Configuration 5.3.3.2 Backup Boot Mode Selection and Conﬁguraﬂon

34, PLLRCE The primary boot mode is the first mode attempted after reset. Table 5-6 lists all possible primary boot modes. The backup boot mode is selected via pins within the main BOOTMODE map. Table 5-7 lists all possible backup

Table 5-6. Primary Boot Mode Selection boot modes.
Ref Clock(MHz) Primary Boot Mode Config Primary Boot Mode

BT B3 Table 5-7. Backup Mode Sel
Read Mode 1 e Backup Boot Backup Boot Mode Selection Backup Boot Mode Selected
QsPl Conﬂg
Eal B13 Bt B10
LasT | Reserved None
Faraw WIICSD Boo (5D Card Boot or
eMMC Boot using UDA) Mode USB [lane swap = 0]
Reserved NI Bool
Lane Swap Uss Reserved Reserved

Reserved Timing GPMC NAND 0 UART
Mode xSPI
Reserved Port 1 MMCSD Boot (SD Card Boot or eMMC Boot) [mode=0]

No/Dev no-boolDev boot
Reserved SPI [csel=0. mode=0]

BOOT MODES sUPPORTED | FAQs FOR BOOTMODE CONFIGURATION (WITH BUFFER OR WITHOUT BUFFER) 5.4 Boot Modes

eMMC https://e2e.ti.com/support/processors-group/processors/f/processors-forum/1391522/fag-am625-am623-am644x-am243x-am62a-am62p-am62d-gl-
0SPI am62l---bootmode-implementation-without-buffers

2
MMC1 ?uSD Card https://e2e.ti.com/support/processors-group/processors/f/processors-forum/1414148/fag-am625-am623-am644x-am243x-am62a-am62p-amé62d-
UART am62l---bootmode-implementation-with-buffers Project:
USBO DFU - 15. BOOT MODE SWITCHES
USBO MS “Saturday, September 06, 2025
Reviovodty
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LPDDR4 DEVICE

D-Note: -
Use 10K pulldown for the LPDDR4 attached device reset signal
Refer processor family specific DDR design guide

(pin) LPDDR4_RESET_N

Silk: LPDDR4
U20A
TP173 0 LPDDR4_DQO B2 bao NGB K8
TP172 R4 2 NS
TPI71 D pat NC7 [FRg X
170 & D ba2 NGB8 17
TP163 TPDDR?_DX pas NC9 I:xx
TP160 TPDDRZ_D E: DQ4 NC:? iﬁ(
TP157 TPDDRZ_DO6 s | DQ5 Ng i‘x
D-Note:- TP158 LPODRe D i ggg mcg [
Via probe points are for internal Tei AR R B bas NC14 [R5 X
testing and can be deleted during TP147 TPDDRA DOT0 E DQ9 NC15 FRi7 X
the custom board design. TP142 TPDDRA D F11 | DQ10 NC16 Ry ¢
P12 & TPODRZ_ D1 DQ11 NCTT [R5
TP156 Ra DQ12 NC18 [g;
2 | TP1sa DQ13 NC19 [-rg—X
5 TP154 DQ14 NC20 [5X
& O DQis NC21 77X
9 TP168 LPDDR4_DMIO 3 | o :ggg I:XX
H P46 C101 owit NC24 73 5—X
- TP167 LPDDR4_DQS0_P D3 NC25 [ ?(
2| Tpiea £3 DQsO_T NC26 [~ X
DQso_C NC27 [y
TP150 LPDDR4_DQS1_P. D10 | Losi 1 :ggg I:xx
TP14! E10 — Ve
2 & Sm—ic o 0 N b
TP166 LPDDR4_CAQ H NC31
TP169 TPDDR4_CAT J EAU Ng32 Ixx
TP149 TPDDRE T/ H Al NC33 [vioX
TP148 TPDDR4_CA3 Fio | CA2 NC34 Icine}
TP141 TPDDRA_CAZ H11 | CA3 NC35 Y2 %
i 8Tt ¢t s
Y.
TP162 LPDDR4_CS0 Ha | o :ggg j:xx
o A2
TP155 LPDDR4_CK_P BT zgz? [AAg X
TP151 J9 - AA9
VDD_LPDDR4 CK_C NC42 AAT
TP159 o LPODR4CKED 44| Ne4s
VDD_LPDDR4 CKE ot AL
R151 KI1%/0402  LPDDR4_ODT_CA G2 [TA2
LPDDR4 ZQ0 onTeh DNU3 AIXX
R148 A5 [CA12
LPDDR4_RESET_N 2ORITHION: “ gmﬁg 751
{_RESET | R132 OR/%002_TH1 | pocer DU [-B2%¢
A8 DNU7 (27
R129 R128 ORI%/0402GT1| NCT DNUS ["ABT
10KI1%/0402 X1 Ncs oNUto |52
D-Note:~ X NC4 DNU11 A
Mount R128 when 100 ball 5 K5|\co DNU12
- package LPDDR4 is used
- NTBANS12M16AV-J1

VDD_LPDDR4

SOG_DVDD1V8

NTEAN512M16AV-J1
A4

SOC LPDDR4 INTERFACE

L

VDD_LPDDR4

u2sl .
LPDDR4_CAO s c1 LPDDR4_DQSO_P &
Fie—| DDRO_AD DDR0_DQSO (&7 #
DDR0_DQSON [
Fa LPDDR4_DQO
DDRO_DQO k3 TPDDR4_DQT
DDRO_DQ1 [F TPDDORADQ:
DDRO_DQ2 [ TPDDRE_ DO
DDR0_DQ3 |-&7 TPODRDUZ
DDR0_DQ4 [z TPDDRE DO
DDRO-DOS 15 TPDORA_D06
T5 X X 3 TPODRAD0
X%—rg| DDRO_A10 DDRO_DQ7 =
X-Wwg| DDRO_A11 LPDDR4_DQS1_P %
X% DDRO_A12 DDRO_DQS1 x; i
X%——— DDRO_A13 DDRO_DQS1_N >
LPDDR4_DMIO F2 v4 LPDDR4_DQ8
W3 | DDRO_DMO DDRO_DQ8 {5
DDRO_DM1 DDR0_DQY [~y
DDRO_DQ10 TPODR DT
%o DDRo_BGO DDRO DA [0F TPDDRA-DaT
e %~ DDR0_BG1 DDRO_DQ12 [~y TPDDRZDaT
& LPDDR4_CK P P1 DDR0_DQ13 755 TPDODRZ_DQTZ
h £2| DDRO_CKO DDR0_DQ14 [yt TPDDRA-DaT
A% DDRO_CKO_N DDR0_DQ15
LPDDR4_CKEQ K1
= DDRO_CKEO
LPDDR4_CSO 13
DDRO_CSO_N
%—o-{ boRo_BAO
%% DDRO_BA1
>4 bpro_opTo
LPDDR4_RESETN g2
R460 DDRO_RESETO_N
240R/1%/0402 LPDDRA_CALO M3
= DDRO_CALO
M2
%2 DDRO_ACT_N
M5
%~ DDRO_RAS_N
%1 boro_cas_N
*—2-{ bpRro_WE N
AMB2L31BOGHAANBR

LPDDR4 POWER DECAPS

VDDQ_LPDDR4_1V1

S

VDD_LPDDR4

NE

VDD_LPDDR4

Eme
OnF/16V/020f1
OnF/16v/020f1

%333
OnF/16v/02011

%364

‘_4 331

UF/6.3V/02

— e
mk
OnF/16v/0201
— e

1 b

OnF/16v/02011

— b=

362
OnF/16v/0201

363
10nF/16V/0201

OnF/16v/02011

1

10uF(6.3V/0402)

VDD2_LPDDR4_1V1

iy

=
1 b
] ko
] ke
] ks
;

T¢ T T

10nF/16V/0:

bt

10nF/16V/0:
10nF/16V/0:

e

10nF/16V/0201

10uF/§.3V/0402/X6$
100nF{6.3V/0201/X§S

vDD1

SOC_DVDD1V8

‘”*‘4 333

e
— {1
L

OnF/16V/0:

L

OnF/16V/0:

t— by
L

e

OnF /1

L

OnF/16V/0:

e

onF /1

e

10nF/16V/0201

10uF/§.3V/0402/X6$
100nF/§.3V/0201/X6!

I
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eMMC INTERFACE #32GB TIC? 7 7
SOC - MMC Interface
The processor family implements The JEDEC eMMC electrical standard v5.1 (JESD84-B51)
D-Note:- . a soft PHY for eMMC interface. requires all eMMC devices to have an internal pull-up R I = »2ele] ol
Series resistor (OE) provision on MMCO_CLK The pulls required for DO, Clock that is turned on by default for each DAT[7:1] pin. U428 dlajajajea@lalala, [~
is recommended to control reflections and other eMMC interface The eMMC device will turn off the internal pulls on P ——— Py~
(for addressing signal integrity related control signals are recommended DAT[7:1] when it is configured to operate in 8-bit Al daada e eTy rngrigh
concerns) to be implemented externally mode or turn off the internal pulls on DAT[3:1] when o) ngﬁé 29999 ol £222 NG Nt |12
it is configured to operate in 4-bit mode. The software x%NC’N z2zzzz NG*NH%
u28) R153 driver should turn on the respective AM62x internal X—3g| NC_A8 NCN12 X
B2 SOC_MMCO_CLK ORM%I0402  \co_CLK pull-ups at the same time it configures the eMMC Xa197] NC_A9 NCN11 g
MMC0_CLK = = = device to operate in 8-bit mode or 4-bit mode. This %11 | NC_A10 NC_N10 [-g X
Mo DATO |2 SOC_MMCO_DATO ensures the signals are not floating when not driven. KAt N%ﬁlé mgmg NG 3
VD DAT |2 OC-WCTOAT MMCO: EMMC External pull-ups are not necessary on the DAT[7:1] Xxﬁﬁ N Ner [T %
MMCO_DAT2 [; OC-WVCU-DAT: DeNote:- signals as long as the software driver is turning on L NG NG [e5
MMCO_DAT3 ¢, OC_MMCO_DATZ. MMCO ‘t £ h i 4 f the respective AM62x pull-ups at the appropriate time. X—g7| NC_B1 NC_N3 X
MMCO_DAT4 H§3——S0C-WMCU-DATS interface when configured for X—Bi{ NC_B7 NCNT (g
MMCO_DATS [~a3——SOC—WWCU DATE————— eMMC interface is compliant %55 NGB8 NC_ i1 [T
MMCO_DAT6 gz SOC MMCUDAT? with the JEDEC eMMC electrical X515 NC_B9 NC_M13 [z
MMCO_DAT7 = standard v5.1 (JESD84-B51) %1 | NC_B10 NC_M12 "3 X H
D2 SOC_MMCO_CMD X512 NC_B11 NC_M11 g X
oo e NG el [
WG1 LK | Y2 MMC1LOKR  Rizo OR/1%/0402 WMC1CLK (18 D-Note:- ) %B | N R Ne-wa [ B¢
The processor I0s associated with the MMCO JORCIN byt NGM7 [
MMC1_DATO MMC1DO  {18) port will be turned off until software initializes X—g& NC_C3 NC_M3 X
'VDDSHV3=VDDSHV| SD_I0 | MMC1_DAT1 MMC1_D1 {18} them. This means any signals without internal X—&5NC_Cs5 NC_M2 g7 X
MMC1_DAT2 MMC1D2 {18} MMCl: TF Card pulls will be floating until software boots and X—Gg | NC_C7 NC_ M1 T4z X
MMC1_DAT3 MMC1 D3 {18} initializes the I0s. The JEDEC eMMC electrical Xxj: Nc_c8 NC L14 [FmX
et oo |72 Y o —, standard v5.1 (JESD84-B51) requires the eMMC %S0 Ne-Cho N Tz ¢
o device to have internal pulls on the DAT[7:1] pins, oL NG L3 X
YoDs MMC1_SDeD [—————<K  MMC1_SDCD {18} but the other pins do not have internal pulls. We X137 NC_C12 NC'L2 11X
D6 Gpioo 123 recommend external pull-ups on the CMD and DATO XE14 NC_C13 NC_L1 i X
vDDS| MMC1_SDWP > SOC_GPIO0_123 {28 signals and an external pull-down on the CLK signal. xﬁ? mg,gﬁ mg{}g [Ri3 %
R23 _SoC_MMC2 CLK Ri4g, The eMMC standard also says 10k pull-ups are the min D2 | NG K13 R
MMC2_CLK U SO0 WNCZ DO } MMC2_CLK {19} value, so we do not recommend using a 10k resistor xxigg, Ne-Dz oKz [R5
MMC2_DATO [ —Se Gy DT g A 2RTAM0Z_  Mmc2Do  (19) because it may be less than 10k. We typically recommend XB1a| NC_D4 NCZK6 [3—X A
VDDSHV/ MIMC2 DAT1 |38 —STC MO D7 Ry N asioioits ¢ MMC2D01 (19 \puor wrer sqio using 47k resistors to minimize loading on the signals X515 NC_D12 NC_K3 Fg5—X
MMC2_DAT2 [R5 —SOC WMCZ D3 _RaT1In 22RI5%I0402 <~ MMC2D2 {19} : ! since the pulls are only used to hold the signals in a X 14| NC_D13 NC_K2 [i1—X
MMC2 DAT3 [~ WA\ MMC2_D3 {19} valid logic state when not driven. X———|NC_D14 NC_K1 [——X
Muc2_owmp |23 SO0 MMC2 VD R3g » MMC2.CMD  {19) aow qow onow aow qow
e m NPT (G NOT o qa280F L N0T | cow
. _. .1 mmc2 spep T20 >> WLAN EN REY m‘m‘m‘w‘w‘m‘m‘m‘U.‘U.‘H.‘H.‘H.‘L‘O‘O‘O‘O‘O‘O‘O‘I‘I‘I‘I‘I‘I“I“)“)“I‘ﬁ‘ﬁ‘
vopspet. o - 00 52 22228882828228222888222228888822228¢
vonspva=1.a\f mmicz_spwp 20 524 wian Ra  {19) Y P 10 L
— ~loy|en oo N5
AM62L31BOGHAANBR D-Not wwiuiﬂiﬂimmm‘LJ(‘LL‘L)LE)LEJEJ:DOOLB EJ(E)LG)LI)LI)LIJ(E)LEJ(E)Lj)tj(‘jfl;fl
Ensure eMMC_RSTn (RST_N) pin
function (Reset inpuf) has been VeCIve SYS
enabled in the eMMC device (eMMC VCC_3V3 SYS = KLMBGIUCTC-B041
non-volatile configuration space) N o N
for the reset logic to be functional g & K g
D-Note:- g“ 2 E“ s 2 £ 2 f
Use case for GPIO input to the ANDing logic < 8 g T 2
The GPIO reset option makes it possible for software to reset ReNote: - VCC1V8_SYS. E] £ < g
the attached device (eMMC or OSPI or SD card or EPHY) without : ) STy TS T Y Y T g 2
resetting the entire processor if there is a case where the What is the reason we selected pulldown instead of S % 5 3 B I
beripheral becomes unresponsive. pullup for EMMC, SD card or other peripherals? g g
Because there are cases where the clock is stopped g K
or paused in a low logic state and the pull-down 3| 3|
option is consistent with this logic state. 5 S
D-Note
Use case for ANDing logic
You could eliminate the GPIO option and only use the reset g 8| vazn
output (Warm), where software forces a warm reset if the &| &| KLMBGIUCTC-B041
peripheral becomes unresponsive. However, this will reset
the entire device rather than trying to recover the specific 5883
peripheral without resetting the entire device. SOC_MMC0_DAT0 A3 298¢ c6
TP199 OC_WWCO_DATT Ad_| DATO veeart Fvag 3
TP195 OC_MVCU_DAT: A5 DAT1 VCCQ2 g
TP197 OC_WMCO_DATS B2 | DAT: emyc VOO py
TP198 OC_MWCO_DATZ B3 | DAT3 leGp VOCQ4 p5
eMMC FLASH RESET R e
OC_WIMCO_DATE B5 | DATS voor |82
OC_WWCU-DAT B6| DATE s
VCC1ve_sYs SOC_MMC0_CMD SOC_MMCO_CMD Ms vssat <
cMD VSsQ2 B
VSsQ3 2
VCC1ve_sYs 1 VCC1V8 SYS Yoy cik VSSQ4 [pg E
C88  VCGIVB_SYS eMMC_RSTn 5 Vvssas
100nF/50V/0402 Satd eialalded
Rigs Rt !
1oK/1%i0402 | L R73 4&9»«1%/0402
e = 10K/1%/0402 ]
R 02 © ey pp—— MMCO_CLK H
(22 0sPLCLK SH-ce GPIO_eMMC_RSTn b . [
{14,18,23,24} RESETSTATz > R182
10KI1%/0402
sn74Lvc18peDBVR
D-Note:- D-Note:-
In case ANDing logic is not used and the processor ANDing logic additionally performs
Main Domain warm reset status output (RESETSTATz) level translation
is used to reset the attached device, ensure the Verify the Reset IO level compatibility
10 voltage level of the attached device matches before optimizing the reset ANDing A
the RESETSTATz IO voltage level. A level translator logic.
is recommended to match the IO voltage level. I0 level mismatch could cause supply
A resistor divider could be used alternatively for leakage and affect PMIC (SOC) operation
level translation, provided optimum impedance value
of the resistor divider is selected. If too high value
is used for the resistors, the rise/fall time of the )
eMMC reset input could be slow and introduce <Verlant Name>
too much delay. If resistor value used is too low <Doct>
it will cause the AM62Lx to source too much
steady-state current during normal operation.
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D-Note: -
The SD card supply control power switch, the power switch supply output (EN) reset logic,

SD CARD INTERFACE and the host (processor) IO power supply switching circuit are required to support UHS-I

SD Cards which begins communications using 3.3V signal levels and later switches to

1.8V signal levels when configuring to one of the faster data transfer speeds. Cycling
power to the SD Card is the only way to put the SD card back to 3.3V mode since SD Cards
do not have a reset pin. The host IO power supply must power cycle and change voltage
level along with the SD Card. The Power switch logic and the software driver operating
the signals sourcing these circuits ensure both devices are power cycled and operating
at the same IO voltage at the same time.

SD CARD RESET

VCC_3V3_SYS
VCC_3V3_SYS
VCC_3V3_8SYS VCC_3V3_8SYS
c117 C118
c119 4.7uF/6.3V/0402/X6! 100nF/5pV/0402
100nF/50V/0402
20)  SoC_VOUTO_HSYNG ((SZIO0 32 MMC1 SD EN rots n LOAD SWITCH
10K/1%/0402 = R214 L
U2t 10K/1%/0402 = w7 fe———————— VDD_MMC1_SD
ORA%/0402 ° 1 & ! : TP174
2 N ouT 1 t @)
2 } 4 I|| 2 GNDQoD J : c233 :
{14,17,23,24} RESETSTATz ) 1 MMC1_SD_LS_EN 3 on ot 14 M 220pF/50V/0402) c121
ﬁ [] ) 1uF/10V/0402
SN74LVC1308DBVR TPS22917DBVR 1l J_ 15 ]
:I: 1=
: 220pF/50V/0402. =
]
— | = ] C12 132
= la ———-—--
00nF/f0V/0402 quF/S.BVlmOZ
D-Note:- =
TO support UHS-I SD Card interface, the pullups are U23
recommended to be connected to the 3.3V/1.8V
switched LDO output (can be the integrated LDO output) SD_DAT2 9 SD_CD
SD DAT3 DATA2 CD
—3DCWD CD/DATA3 Q
~SD_VDD 4| CMD @ 0
SDCIK VDD o  OND6 7
= CLOCK g GND3 [
il ~DATD vss U GND4 |5 1
—SDDATT DATAQ o GNDs &
= DATA1 =
MUP-M614
R-Note: - VDDSHV_SD_IO
MMC1_CLK pullup is a DNI
D-Note:- TP78 —
A 47K pullup is used to ensure the SD card interface ) gg-gk§0 ; 1O+—NE10 g
pullups (data, CMD) are within the SD card specification, = t NES
in use cases where internal pullups are enabled unexpectedly. bohn e | 3 8
This way the resulting pull resistance will still be within o o o T i i
he specified range s s s g g 4 7
t p ge. 8S s 8 29 Q88 TS VCC_3V3 sYS 5 1o4—NE7 15
23 23 S 83 SR IR
e e [N Y [N [N HO5—NEE
4 4 4 4 4
Sy Sy Ny S, S & WS05-4R2PZ
Ll 2 R150
Close to SOC Close to SD CARD 47K/1%/0402 o 1 u22 .
= 107 NCTO
\ R195, 33R/1%/0402 R R/1%/04 D_DATO SD.DATS 21 Nes—2
(. MMC1 D0 2 R196, 33R/1%/0402 R R/1%/04 ATT
ﬂ;g -y & R197 33R/%/0402 R RI1%/04 ATZ 2 res—ent2
U7 umMeTDs S R305, 33R/1%/0402 R R/1%/04 AT3 SD cMD = 4 ,
to4—NE7
(7 MMCICLK ) R307 33R/1%/0402 SD_CLK SD_VDD 5 s Neo-©
(470 MMG1 CMD \/\<> R306 33R/1%/0402 R333 OR/1%/0402 D_CMD
- WS05-4R2PZ
(7 MMc1_speD <& R308 33R/1%/0402 SD_CD
R109 D-Note: -
10K/1%/0402 MMCI_CLK pulldown
D-Note:— is populated
MMC1_SDCD series resistor: L
When SD card is inserted, the SOC SDCD IO =
connects to ground to indicate the presence
of SD card. A 100R is recommended to limit
the current in case the SDCD is configured
as output unexpectedly.
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VCC1V8_SYS

M.2 INTERFACE - SDIO

VCC_3V3_SYS
P -
| ] C33
] ] C34 100nF/50V/0402
! g ! g g g g g g 10uFj6.3v/040p/X6S
I (0@ 173 02 22 o2 2 22 . -
1|82 1|58 Sy SR g= g g= Silk: M.2 Key-E
&3 &3 &3 &3 &3 &3 &3 32
' £ E g g g g g
MMC2_CLK & am fom om om0 ) L
il 3 GND 33V [ -
—WMCI DT %—z—{ USB_D+ 33V
MMC2_D1 X—g USB D- LED#1 M2_LED1# orPi2s
MMC2_D2 . GND PCM_CLK [—5—X
~MMCZ D (17} MMC2_CLK > SDIO CLK PCM_SYNC [—5—X
WLAN TRQ {1(71)7) Mmz&u\gg} < SDIO CMD PCM_IN 7;:)()(
= | SDIO DATAQ PCM_OUT (g M2 LED2# 122
{17} MMC2 D1 SDIO DATAT LED#2 — T O
{17} MMC2_D2 SDIO DATA2 GND T I
{17}~ MMC2 D3 T ? SDIO DATA3 UART Wake g ﬂi; éxév L BT _UART_WAKE_SOC_3V3
{17} WLAN_IRQ <<TP1 o WIAN SDI0 RST 23 | SDIO WAKE UART Rx - N K WKUP_UARTO_RX_1v8 {13}
— SDIO RESET
O0R/1%/0402
gg GND UART Tx WKUP_UARTO_TX_1V8 {13}
2230 R344 X—3{ PETpO UART CTS < WKUP_UARTO CTS 1V8 {13}
. »—5g- PETn0 UART RTS > WKUP_UARTO_RTS_1v8 {13}
CAD Note 9 39 R32
ey R344 £ 12"K’1C/°’°"°2 tor | e VENDOR DEFINED38 ORI 1%/0402
wo | #EAES.03m ace R344 near to .2 Comnector [ i  VRiER
GND COEX3
5:56-4.09-443.0-8.03LLSN-SMD B 6. 5mm -4 x—g REFCLKPO COEX2
- - X—z1| REFCLKNO COEX1
S | =
87| PEWake0# W_DISABLEY2 |-S5—— ey WA EN
M.2 Socket KEY E M.2 card & WBeer o RO __
° .Z Ccar %—g1| Reservedso 12C DATA g5—X 1=~ R f
%—¢3| Reserveds1 12C CLK [55—X | ORM%/0402 4 SOC_WAKE BT 3V3
+—&= GND ALERT# == - —
22---RXD---1---1.8V 22---TXD---O---1.8V IO o5 meseRvens 5L : -
9 g:sgrved@? o FEJIMfS\(/)VF‘ s < 0R/1%/0402 oV svs
—-—— o | = e b 4D N h |_Power_Out X b )
32---TXD---O---1.8V 32---RXD---1---1.8V xi;g RESERVED71 UIM_Power_In —x;g cC 3V3 SYS 2 o
*—7=— RESERVED73 33V _3V3_ 4
34---CTS---I---1.8V 34---RTS---0---1.8V b ST T Tos —s =2
X g N 3
36---RTS---0---1.8V 36---CTS---I---1.8V °f Pt
80152-8521 3 2 ¢ e
54---W_DIS1---0---1.8/3.3V 54---W_DIS1---1---1.8/3.3V ; S L3
z 8 =2
56---W_DIS2---0---1.8/3.3V 56---W_DIS2---I---1.8/3.3V = =*
20---UART_WAKE---1---3.3V 20---UART_WAKE---O---3.3V
20---SDIO_WAKE---1---1.8V 21---SDIO_WAKE---O---1.8V M.2 LEVEL TRANSLATORS
62---ALERT#---I---1.8V 62---ALERT#---0---1.8V ooy ot wake 00
B2 0SPIO_GSNT ; GPI00_12 OC_WAKE BT
VCC1V8_SYS
R292
SOC 10K/1%/0402 ﬁ?ﬁﬁ!ﬂ?ﬂ oD
a7 WLANEN (—SBIest WLAN_EN BT_WAKE_SOC R329, BT_UART_WAKE_SOC_3V3
(22)  OSPLDQ3 Yy—CRI006 ETEN 0R/1%/0402
VCC1V8_SYS <
VCC_3V3_SYS
R70 o
VCC1V8 SYS mqm—————s
10K/1%/0402 R31 H :
OR/1%/0402 R230
WLAN_EN 1 n TTL 3 M2 _WLAN_EN : 10K/1%/0402 :
Tyt N
NX6008NBKWX R293 : |
10K/1%/0402 I P )
SOC_WAKE_BT 1 T s SOC_WAKE_BT_3V3
VCC1V8_SYS Qi Lyl
NX6008NBKWX
R71 o > <Variant Name>
10K/1%/0402 R72 <Doc1>
BT_EN 1 JE OR/1%/0402 M2_BT_EN
Q2 Lﬂr Project:
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D-Note:-
Shorting of multiple bootmode inputs together is not recommended or allowed,
since the bootmode inputs have alternate functions that could be configured after

boot

resistor.

{28}

{15,29)

(can be set as outputs).

SoC_VOUTO_DATA16 -

Shorting the bootmode pins directly to VCC or ground
D] directly is not recommended. Connect each of the bootmode pins through separate
Choose the bootmode resistor value based on the use case

(10K or similar)

SOC - GPMC

GPIO0_31 GPIOO 31

u28H

SoC_VOUTO_DATAO

GPMCO_CLK

SoC_VOUTO_DATA1

55| GPMCO_ADO

K55 | GPMCO_AD1

Jo3| GPMCO_AD2

0

K53| GPMCO_AD3

SoC_VOUTO_DATA2 ELEENG
SoC_VOUTO_DATA3 S
SoC_VOUTO_DATA4 SIS

K

GPMCO_AD4

SoC_VOUTO_DATA5

GPMCO_AD5

SoC_VOUTO_DATA6
SoC_VOUTO_DATA7

Jo3| GPMCO_AD6

SoC_VOUTO_DATA8

50C

UARTZ_RX_3V3

76| GPMCO_AD7

SoC_VOUTO_DATA9

50C

UARTZ_TX_3V3

H20 | GPMCO_AD8

Ho1 | GPMCO_ADY

SoC_VOUTO_DATA10

50C

UART3_RX_3V3

His | GPMCO_AD10

SoC_VOUTO_DATA11

50C

UART3_TX_3V3

523 | GPMCO_AD11

SoC_VOUTO_DATA12
SoC_VOUTO_DATA13

G5 | GPMCO_AD12

SoC_VOUTO_DATA14

50C

UARTS_RX_3V3

55| GPMCO_AD13

SoC_VOUTO_DATA15

50C

UARTS_TX_3V3

55| GPMCO_AD14

SoC_VOUTO_VSYNC
SoC_VOUT0_PCLK

SOC_UART4_RX_3V3

SOC_UART4_TX_3V3

SoC_VOUTO_DATA17 (K-

S0C_VOUTO_DATA20 <K

SoC_VOUTO_DATA21 K-

SoC_VOUTO_DE

SoC_VOUTO_DATA22({-

SoC_VOUTO_DATA19

SoC_VOUTO_DATA23§2 GPI00

SoC_VOUTO_HSYNC <-

SoC_VOUTO_DATA18K-

GPMCO_AD15
GPIO0 41 SPI2 D1 L20 GPMCO CSNO
GPI00_42 SPIZ_CS0 & =
'M;g gmggﬁgm VDDSHVO0=3. 3V
5 )
R281, 33R/1%/0402 M22 GPMCO_CSN3
GPIO0 32
N19 GPMCO_ADVN_ALE
GPIO0_35 SPI3 CS0 P23
GPMCO_BEON_CLE
GPIO0 36 SPI3_CLK
P22 GPMCO_BE1N
GPIO0_40 SPI2 DO-----I MCANL_TX M21
<& GPMCO0_DIR
GPIO0 37 SPI3 DO
N23 GPMCO_WAITO
38 SPI3 D1------I MCANL RX N22
CPT00 37 Mi9 | GPMCO_WAIT1
GPMCO_WEN
GPIO0 39
N2t GPMCO_WPN
GPIO0_33 SPI2 CLK N20

GPMCO_OEN_REN
AM62L31BOGHAANBR

SOC - GPMC

SOC - ETHERNET INTERFACE

D-Note: -

The Ethernet interface

(CPSW3G)

interface supports 1.8V IO level only

CPSW_RGMII1_TDO {23}
CPSW_RGMII1_TD1 {23}
CPSW_RGMII1_TD2
CPSW_RGMII1_TD3

33R/1%/0402 F{Mm,CFes,l:«X> cpswRMU| RMILCRS _fgy is input R424 closed to PHY

33RN%0402 RMI_TX ENws cosy ponin Tx_oTL  (23)

CPSW_RGMII2_TDO {24}

u2sL
RMIl1_RXDO )
RGMII_RDO [xas e { CPSW_RGMIIf_RDO {23}
RGMII1_RD1 [hag = CPSW_RGMINRD1 {23}
RGMIIT_RD2 [Hprg—————————————X CPSW_RGMIl1_RD2
RGMIl1_RD3 X CPSW_RGMIIt_RD3
RGMIH_RXC [~ RMIN_REF CLK { CPSW_RGMI_RXC {23}
RGMII_RX_CTL -2 RMIM_RX ER < CPSW_RGMIM_RX_CTL {23}
AC10___ CPSW_RGMIM_TDO R R283 33R/1%/0402 RMIIT_TXDQ
RGMII_TDO 3 CPSW_RGMIM_TDT_R R284 33RA%/0402 RMIT_TXDT <
RGMII_TD1
RGMIITTD2 Y11 | _ i R285 33R/1%/04
B CPSW_RGMIM_TD3_R
RGMII1_TD3 AA11 | _ | R286 33R/1%/04
CPSW_RGMIL_TXC_R
ReMi_Txc [FA1 - Ragr
CPSW_RGMIN_TX_CTL R
ReMmiIl_Tx_cTL [FRE1 - L CIL R RS
RGMI2_RDO [-A23 RMII2_RXDO. CPSW_RGMI2_RDO {24}
RGMII2_RD1 [HAg15 — CPSW_RGMIZ_RD1 {24}
RGMII2_RD2 [Agg CPSW_RGMII2_RD2
RGMII2_RD3 CPSW_RGMI2_RD3
RaMII2_RXC M2 RMiiZ_REF CLK { CPSW_RGMIZ_RXC {24}
Remilz_Rx_cTL |28 RMii2_RX_ER C CPSW_RGMIZ_RX_CTL {24
CPSW_RGMI2_TDO_R 402 RMI2_TXDO
RGMII2_TDO AC — R91 33R/ -
AB Cl _RGI _TDT_| R89 33R/’ 4 -
RGMII2_TD1 = —
AA . a R92 33R/’ 4
RGMII2_TD2 [an = — B2 SR
RGMII2_TD3 =
CPSW_RGMI2_TXC_R 9 RMIl2_CRS_DV
RGMII2_TXC Y13 | - . R88 33R/1%/0402 - _!
CPSW_RGMI2_TX_CTL R 9 RMIl2_TX_EN
RGMII2_TX_CTL AB12 | X ! R90 33R/1%/0402 X
AMB2L31BOGHAANBR
VDDS0=1.8V

CPSW_RGMII2_TD1 {24}
CPSW_RGMII2_TD2
CPSW_RGMII2_TD3

>> CPSW_RGMI2_TXC {24}

RMIILRMII_CRS_D
>> CPSW_RGMII2ZZTX_CTL

<Variant Name>

V is in!:ut R88 closed to PHY
(24
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SOC - USB

N\
U28D =
AB4 7
USBO_DP i SoC_USBO_DP {26} _
USBO DM AC4 ."l, gg SoC_USBO_DM {ZG)TD Type- C connector
usso_veus A2 KS0C_USBO_VBUS {26} pq4g
SoC_USBO_RCALIB 9
usBo_RcALIB [FAB3 0C_USBO_ 499R/1%/0402
USB1_DP [-A22 A SoC_USB1_DP {27} =
USB1_DM T SoC_USB1_DM {27}
ussiveus AR —  soC_USB1VBUS TN R117 To LTEconnector
SoC_USB1_RCALIB 9
use1_RaLis [FACE oC_USB1_ 499R/1%/0402
C6 GPIO0 124
USBO_DRVVBUS (~Ag ST gg SoC_USBO_DRVVBUS {26}
USB1_DRVVBUS SoC_USB1_DRVVBUS {27}

AM62L31BOGHAANBR

VCC_3V3_SYS

R289
10K/1%/0402
21} SoC_usB1_vBUSKK-

R290
100K/1%/0402

D-Note: -
Refer USB VBUS Design Guidelines section of SOC data sheet

SOC - DSI

U280 R492
499R/1%/0402
DSI0_TXRCALIB
Dsio_TxRCALIB 217 = A
B22 7T =

DSIO_TXN3 [557 4 SI_TX3_N =

DSI0_TXP3 SI_TX3_P
==

DSI0_TXN2 ﬁ? £ gggsw_rxz_m

DSI0_TXP2 SI_TX2_P
==

DSIO_TXN1 ﬁ]§ 4 gggsw_rm_m

DSI0_TXP1 . SI_TX1_P
~{oo}=

DSI0_TXNO E]g £ SI_TX0_N

DSI0_TXPO ' SI_TX0_P

A5 Coo)
DSIO_TXCLKN |31z £ SI_TXCLK_N
DSI0_TXCLKP ' SI_TXCLK_P
AM62L31BOGHAANBR
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SOC - UART, MCAN, I2C and I0s

VCC_3V3_SYS

D-Note: -

S0C_I2C2_SDA

The I2C interface is I2C compliant open drain
output type IO buffer I2C interface

Move C near to SOC pins

Reduce the load cap to be within the processor
specs including trace or PCB capacitance.
Calculate RC to limit the slew rate as per

the processor specific data sheet

R251
4.7KI5%/0402

VCC_3V3_SYS

R252
4.7KI5%/0402

R254
49.9R/1%/0402
D-Note: - ) o > soC_I2C2_SDA {26}
Note the emulated I2C interface C196
exceptions in the processor-specific D-Note:- 100pF/50V/0402
8 8 8 8 data sheet. Add a series resistor Ok to ﬁse standard
83 g3 3 3 close to the processor I2C interface tolerance 5%
12 12 2 S signals to control fall time. . £ ° 2
VDDSHV1=3.3V 4 4 < < resistors for I2C =
. 5 5 3 5 slew rate limit RC
U28A
(29)  MAIN_MCAN2_Rx $————B1 1 arT0 cTSN 12C0_SDA Q; SoC_I2C0_SDA {29} R255
B13 12C0_SCL SoC_l200_SCL {29} 49.9R/1%/0402
{29} MAIN_MCAN2_TX <& UARTO_RTSN - A6 3> SoC_[2C2.SCL {26}
12C1_SDA SoC_I2C1_SDA {29} c197
ggg ggg_ﬂﬁgg_?;_g\\llg Z 8]2 UARTO_RXD i2cT_sct 27 %g SoC_I2C1_sCL {29} 100pF/50V/0402
i _TX_ ———" UARTO_TXD
- D8
12C2_SDA
GPIO0 104 =
{6)  EXT_CLKOUTO (- D16 | et ReFcLKT 1262 _scL |28
GPIOO_89 SPI0_CLK_3V3 =
(29)  MAIN_MCANO_RX >< B18 | McaNo_Rx SPI0_cLK |12 — > SPIO_CLK 3V (28} D-Note:- i
{29} MAIN_MCANO_TX {—————="- MCANO_TX ;o ;
817 - SPI0_DO 512 ——010) o=y SPI0_D0_3V3 {28} I2C2 is open drain output type IO. When D8 and
YBBI7 | psvD SPI0_D1 —— SPI0_D1.3V3 {28} B8 pins are used (Trace connected), a pullup
spio_cso [FEH CPI00 87 SPI0_CS0_3v3 SPI0_CSO.3V3 (28} is recommended.
D-Note: - spio ost oM CPIOO 88 8§ AUDIO_EXT_REFCLK1 {10}
Ext_Refclkl used as Clkout0 AVEIL3TBOGHAANER
A clock signal should always be connected
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. - an
U286 R17  33R/1%/0402
MCASPO_AXRO |9 —aror22 8% MCASPO_AXRO_BUF {24}
MCASPO_AXR1 MCASPO_AXR1_BUF {23}
MCASPO_AXR? [-52 A 5>SOC_UARTE._TX 33 {29}
VCC1V8_SYS 123 3 MCASPO_AXR3 KSOC_UART6_RX_3V3 {29}
VDDSHV1=3.3V
VCCIVE SYS MCASPO_ACLKX Q“ Siigg ii MCASPO_ACLKX_BUF {25}
= T MCASPO_AFSX MCASPO_AFSX_BUF {25}
A12 _ R14 33R/1%/0402
MCASPO_ACLKR >> UART1_TXD {30}
R98 RO7 ! [S5] UART1ZRXD {30}
10K/1%/0402 10K/1%/0402 MCASPO_AFSR < -
U28B Ro57 R250 AM62L31BOGHAANBR
EMUO -8 10K/1%/0402 10K/1%/0402 3.3V
EMU1 TP15 .
TestPoint
AB15 SoC_TDO_R
TDO "Acts O .
DI 977 ' soC_TDI
T™MS ABTZ < SoC_TMS
TCK [~ABT6 < SoC_TCK
TRSTN 7 K SoC_TRST#

AM62L31BOGHAANBR VDDS1=1.8V
R260 U28K
4.7KI5%/0402 (7} OSPICLK SH—OSPLOLK G100 0 D22 | ospio_cLk

OSPI_DQO 00 3 C
g e
29 Oshibas 2 00 ° Ea3 | 0301007
= {19 0sPI_DQ3 S o D23 | O3P10-5%
- - ) 00 7 SPIL CS0 ®xp F21 | OSPI0_D3
OSPI 5 00 8 SPIL CLK TXD F19 82§:g,gg
OSPI 6 00 9 SPIL DO RXD_G20 o
—03P OSPI0_D6 UART6_RTS [[2C3SCL
7 00 10 SPIl DI TXD_F20 OSPI0_D7 UART6_CTS [[2C3SDA
VDDA_1V8 {19} OSPIO_CSNO ; PR CeNo 001 C20 1 ospio_csno
[ {19} OSPI0_CSN1 ~CSNZ 50 T3 UARTE FXD D1 | OSPIO_CSN1
- [} _CSN3 00 _14___UART5 TXDC23 82;:8’82“%
§ g § g ' 0SPI0_DQS -
GPIO0 2 UARTS_CTS
Usse geg §§ §§ 5:3 : {24} OSPI0_DQS » = £22 | ospio_pas
) ) ) )
v20 ¢ ADGO AN ' m’% IE m’% IE 1 23 0SPI_LBCLKO > OSPI_LBCLKO GPIOO 1  UART5 RTS E18 0SPI0_LBCLKO
ADCO_AINO 735 S ADao- ADCO_AINO  ‘wb em b o o o o b o b o o o o o o §
soco AN 13 Socomr AR
)_/ V21 > ~ ADCO_AIN
ADCO_AIN3 KADCO_AIN3 ADCO_AING
= D-Note: -
AMG2L3TBOGHAANER o o o o The OSPIO interface supports 1.8V IO level only
3 g 3 g
S S S S
§ B ﬁ R § B § s <Variant Name>
@y 2¥ |2y 2y
<~ < < < <Doc1>
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VCC_3V3_SYS

VDDA_3V3_PHY1

FB1

CPSW3G RGMII_1 ETHERNET PHY ;
D-Note: - — 120R@100MHz/1300mA/040:
The caps and values used are as per the EPHY datasheet recommendations.
MAX 50 mA c19 | c2
%« CPSW_RGMII1_RX_CTL {20} 2 g
2 g
RMIL_RXDO CPSW_RGMIM_RDO {20} g s
D = CPSW_RGMII1_RD1 {20} < 1 2 o
s =t
RMI_REF_GLK K CPSW_RGMIlt_RXC {20} @ =8
- .- .- - w -
|I. VCC1V8_SYS g
- = VDDI3_PHY1
RMIN_TXDO CPSW_RGMIM_TDO {20} FB3 -
RV T B9 CPSW RGMII1_TD1 {20} = 120R@100MHz/1300mA/040:
) CPSW.RGMIL.TXCTL {0} PHY1_LEDO/ANEN SPEED RMII1_TXD1
CPSW_RGMIT_RESETn RMITIT_TXDO 8 o
£}
RMII1_CRS_DV. S5 CPSW_RGMIT_TXC (20} ~ RMIT_TX_EN 43<§r 443
—— >
o g
z L]
PHW—LEDO’ANEN—SPEE% PHY1_LEDO/ANEN_SPEED {25} N s
N
R22  22R/5%/0402 -
R21  22R/5%/0402 =
R20  22R/5%/0402 P14
25 TXPt IXPt PHY1_1v2 8 CPSW_RGMIL_INTn TestPoint
25 XM 2 DDA_3V3 PAYT 2 7 RMTT_RX_ER
RXM1 PHYAD[2] RMIM_REF_CLK PHY1_1V2
RXP1 VECWVE_SYS  ycorve_svs RXP1 4 PHYADITOT _CRS DV c22 o 21 8
@25}  RXP1 RXVT TXM1 4 OVDDIO_PHY1 g 3
{25} RXM1 TXP1 - 3 S
3 ]
R69 = g
R54 u2 t L5
e 10K/1%/0402 ;ii/wmmz 1KI1%/0402 KSZ8081 g = g c
- o RXM1
R15 22R/5%/0402 P
5 CPSW_RGMII1_MDC R13 22R/5%/0402  rwmii1_RXDO TXMT
{1324y  SoC_RGMIl_MDC CKXTALY ST
9
(1326 S RGMILMDIO  (O—R10! 22R/5%/0402 CPSW_RGMII1_MDIO CKXTALZ = 2zt
CPSW_RGMII1_MDC I o~ o~ o 1
22 osPLLBOLKO <& GPTOO 1 CPSW_RGMII_INTn TPSW_RGMIT_MDIO 1 8 < 3 S
| SRR PN = SN = -
ETETETE
& oy & &
oy L oy 5
e e e e
"
Y1
SMD 3.2x2.5/25MHz/12pF/10ppm
CKXTAL1 10 |4
3 c7
cs 0—| 20pF/50V/0402
8 20pF/50V/0402 CKXTAL2 5
VDDIO_PHY1
CLOCK 5
RAR 4 J/5%/0402
T RiR 2 KBoA0I0T,
PHY1 addr = 100 coaadsnas
{22} MCASPO_AXR1_BUF < CPI00 51 GPIO_CPSW1_RST R5Q 4 J/5%/0402
VCC_3V3_SYs L]
Pin 16 PHYAD[2] RS AR TIGATZ "I
VCC1V8 SYS €39 t NC
T 100nF/50V/0402 Fossssses
pin 15 PHYAD[1_0] RS2 AKK1%/0402
R-Note: - R43 1 in 23 PHY1_LEDOANEN SPEED # ReT JRUT040Z 7
Pullup is enabled 10K/1%/04p2 = Pin 2, e y
for SOC GPIO input us P11 e
Ra4 © TestPoint =
GPIO_CPSW1_RST OR/1%/0402 1,
| N\ |4 CPSW_RGMII1_RESETn SPEED mode
2 L
{1417.18.24)  RESETSTATz ) — Auto-Negotiation Enable and SPEED Mode
A Pull-up (default) = Enable Auto-Negotiation and set 100 Mbps Speed A
sN74LVC§08DBVR R63 SPEED 1l dp( = 1) bl ‘€9 d b pd P
R-Note:— repee= 10K/1%/0402 Pull-down = Disable Auto-Negotiation and set 10 Mbps Spee
Verify the resistor mounting | R45: Dot <Variant Name>
i i ; 10K/18/0402) -Note:- ) )
‘éﬁgglggéa;;iie?;srg;iswrs : " ANDing logic additionally performs = The PHY Address is latched at the de-assertion of reset <Doc1>
] ! level translation. Verify the Reset PHYAD [1:0] Pull-up = PHY Address bits [1:0] are both set to 1
I —+—1 10 level compatibility before Pull-down (default) = PHY Address bits [1:0] are both set to 0 Project:
—————d optimizing the reset ANDing logic.
_| 10 level mismatch could cause File: 23. CPSW3G RGMII_1 ETHERNET Plde
= res(i:dl(lgéc)supply voltage and affect PHY Address bits [4:3] are set to 00b. Configurable PHY addresses Date: Saturday, September 06, 2025 Rev: | V1.0
PMI operation N
P are: Oh, 3h, 4h or 7h. Designedby: Reviewedby: | Sheet | 23 of 32
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T e CPSW3G RGMII_2 ETHERNET PHY
Ri2_RXDO CPSW_RGMII2_RDO {20} -
— CPSW_RGMII2_RD1 {20}
RMIl2_REF_CLK D-Note: - ) VCC_3v3_SYS VDDA_3V3_PHY2
SRS CPSW RGMII2 RXC 20 e caps and values used are as per e ata sheet recommendations. FB2
& | | o Th d val d the EPHY data sheet dat °
|T 120R@100MHz/1300mA/0403
(] = ,
- PHY2_LEDO/ANEN_SPEED RMII2_TXD1
CPSW_RGMIIZ_RESETn _TXDO MAX 50 mA @ D
% CPSW_RGMI2_TDO {20} RMIZ_TX_EN C25
e O S CPSW_RGMI2_TD1 {20} = ) 8
e g
b )
o sl g |
M}) CPSW_RGMII2_TXC {20} R B 3 %
R56  22R/5%/0402 < 8
~00 <
RMI2 TX EN N cPSW_RGMIR_TX CTL {20} 2 282 R57  22R/5%/0402 T =
° R58  22R/5%/0402 =
PHY2_1V2 18 CPSW_RGMIL_INTn ~
DDA 3V3_PAYZ VDD_1.2 17 RMITZ ER
PHY2 LEDOANEN SPEED s oyiyy | po/ANEN_SPEED 25 RXP2 4| R 15 K _CRS |
TXM2 14 VDDIO_PHY2 H
TXP2 XM I E— -
TXP 0
e)
TXP2 U6 X VEC1Ve_SYS VDDIO_PHY2
{‘2253} s gg TXMZ KSZ8081RNAIA | FB4
RSO 22R/5%/0402 120R@100MHz/1300mA/040
R60  22R/5%/0402
{250 RXP2 P PHY2 CIOXTALT RMII2_RXDO N
{25} RXM2 463
ca5 S
>
CPSW_RGMII2_MDC 2 2uF/6 BVI0RD2
s CPSW_RGMIT2_MDIO u §7
4 5
S
- c
P13
TestPoint
vecive svs  VOCIVe SYs
PHY2_1v2
c31
c32 “
R348 R349 R312 va4 100nF/50y/0402 2.2uF/6.3V/0402
2.2KI1%/0402 OK/%/0402 > 1K/1%/0402 SMD 3.2x2.5/25MHz/12pF/10ppm
(1328 SoG_RGMI_MDG S RaT 22R/5%/0402 CPSW_RGMII2_MDC PHY2_GKXTALT a4 =
R39 22R/5%/0402 CPSW_RGMII2_MDIO I_L
{1323} SoC_RGMI_MDIO < 3 ca1
22} 0SPI0 DQS << OSPI0_DQS GPIO0 2 CPSW_RGMII_INTn 20pF/50V/0402 20pF/50V/0402
- PHY2_CKXTAL2
== TXP2
= TXM2
B
CLOCK Rxe2
RXM2
S|SB [RE TR
Ve TeT8 g T !
ve fg [ [o] 0
-2 - iy - T .
3 3 3 3
@ I @ @
w w w w
& s & &
e e e e
VDDIO_PHY2 |
° L
GPIOO 82 GPIO_CPSW2_RST VCC 3V3 SYS
{22} MCASPO_AXR0_BUF <3 - Lecave_svs PHY1 addr = 111 RE2 4 JKI5%/0402
c49
0nF/50V/0402 REA_ 4 J/5%/0402
R-Note:- R18 1 1
Pullup is enabled 10K/1%/0402 = 111 RGW/S%/MDZ
for SOC GPIO input U1 P12
R33 0| TestPoint - -
GPIO CPSW2 RST OR/1%/0402 i cstrom pin 16 PHYADI2] H ReR AR /0407
A A —
| \ |4 CPSW_RGMII2_RESETn (P -
{14,17,1823)  RESETSTATz ) 20 J pin 15 PHYAD[1_0]
A
R _squwm"v’: 08DBVR R12 Pin 23 PHY2_LEDO/ANEN 3
\ljélgSE;:Ehe resistor mounting H R3f D-Note: - 10Ktz <Variant Name>
. . ‘ ] ANDing logic additionally performs
10/1%/0402) ° : < g
iﬁnilguratloi Cfior r;;istors ] : level translation. Verify the Reset Doct
at are marked as [} H I0 level compatibility before SPEED mode
] L4 —4¢ optimizing the reset ANDing logic. = o Project:
o __ 76 Tevel mismatch oould cause SPEED Auto-Ne otlatlon_EnabIe and SPEED Mode I
. : Pull-up (default) = Enable Auto-Negotiation and set 100 Mbps Fpeed File: 24, CPSW3G RGMII_2 ETHERNET Plde:
— residual supply voltage and affect pull-d ~ Disable Auto-N tiat d set 10 Mbos S d
PMIC (SOC) operation u own = Disable Auto-Negotiation and se ps >pee Date: Saturday, September 06, 2025 Rev: V1.0
Designed by: [Reviewed by: | Sheot: | 24 of 32
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ESD PROTECTION

J2
PULSE-1102

BB IR ZE A, 5 Y BT 5 B A

@3 TXP1 §§ Km
23} TXM1
TXP2 1 10 TXP2 LT+ | 16 RJ45 TXP2
tO+—NET
R TXMZ 2" VA | [InF/s0VI0402 | g
(23} RXP1 T | I D
(23} RXM1 3 8 I TXM2 3 fo RJ45_TXN2
83—68 - | 14 RJ45 TXN2
R —+—fTHor—ner R24 __oqTR2  cto]
fO5—NES 75R/5%10603 GND_EARTHS
RXP2 6 RD+ RJ45_RXP2 o 1nF/2kV/1206
WS05-4R2PZ ] D —
us | 1nF/50V/0402 [CT
XP2 D
(24)  TXP2 TXP1 1 10 )
4 TXM2 TXM2 TXMIT 7 [TOT—NE10Tg RXM2 8 |RD: RJ45_RXN2
e tor—NES R25
{24y RXP2 s 3 8
{24} RXM2 85— 68 75R/5%/0603
RXP1 4 7
RXMT 5 |04 NCTT NC
t NEE
J3
WS05-4R2PZ B LsEA102
TXP1 1 RJ45_TXP1
c12
i 1nF/50V/04@2
LINK TXM1 3 | 14 RJ45 TXN1
. R27
PHY1_LEDO/ANEN_SPEED 3> PHY1_LEDO/ANEN_SPEED 2#INK/ACT From KSZ8081RNA Output Low active CMTR1 CW"_L
- - eeTe0s THFT2KV/120) GND_EARTH3
RXP1 6 | 11 RJ45 RXP1 8
C15
||| | |1nF/50v/0402 7
PHY2_LEDO/ANEN_SPEED : |_
= = > PHY2_LEDO/ANEN_SPEED {24LINK / ACT From KSZ8081RNA Output Low active RXME s RJ45 RXNT = c16
o8 GND  1nF/2kV/1206
GND_EARTH3
75R/5%/0603
g
— PHvE CEBT MCASPO_ACLKX_BUF {22} %:
i MCASPO_AFSX BUF {22}
192 RJ45
VCC1Ve_SYS 17 R36 1K/1%/0402 PHY2_LED1
- RJ45_TXP2 LEDA-GN g
RJ45_TXNZ 2| AN LEDAG-P g R29 1K/1%/0402 PHY2_LEDO
RJ45_RXP2 N oAb 20 3V3_RJ45_LED
o 75R/5%/0603 4 iﬁ LEDA-O-P e
R9 CMTR2 comt [ = 21 R40 1K/1%/0402 PHY1_LED1
RJ45_RXNZ 5A LEDB-GN {55
10K/1%/0402 o oot k2 R42 1K/1%/0402 PHY1_LEDO
com2 8 2 -ON 24 o
PHY1_LEDO/ANEN_SPEED 1 TFT 3 erviLeno RI45_TXPT 5] 8A LEDB-O-P 3V3_RJ45_LED
Q10 75R/5%10603 RJ45_TXNT 1B\
RIZ5_RXPT 2B
NX6008NBKWX s 38
75R/5%/0603 i sHiELDT |22
ND_EARTH3
VCC_3V3_SYS CMTR1 B 58 — SHIELD2 28 |
— 68
7B
! 8’ HOLE1 (5%
R79 R80 HOLE2 =
75R/5%/0603
10K/1%/0402 10K/1%/0402 5
EMLLEDN RWETIRF
PHY1_LED1 A
PHY2_LED1 B: ZM
VCC1V8 SYS
VCC_3V3_SYS  3V3_RJ45_LED
FB7
e N Bead/0603
10K/1%/0402
PHY2_LEDO/ANEN_SPEED 1 I1F] s PHY2_LEDO ?(;UQZFISUVIMUZ
a3 Lyl
NX6008NBKWX
<Variant Name>
<Doc1>
Project:
File: 25. RJ45x2 Size:
Date: Saturday, September 06, 2025 Rev: V1.0
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{22} SoC_l2C2_SCL

R188 22R/5%/0402
R189 22R/5%/0402
R190 22RI5%/040255 5 1c2 SCL

PD_S_12C2_SDA

USBO TYPE-C DRP

{22} SoC_I2C2 SDA e e
22 " osPIDap SyL IOV T PO PO TRG PO_S WCZRa EXTERNAL POWER PATH FOR SOURCING, 5V/0.5A
TPZOb TestPoint
VDD 5V USBC_CONN2_CC2
= vas USBVBUS
T 100 mily N our wes Ll YBUS=5V/1A USBC_CONN2_CC1
c11eJ— GND 2—||I °
10uF/10V/0603 sor23-s_ | o . 2
EN ISET 08 = 08 05
— SY6280AAAC o) °3 o = UADSCO5L01 % UADSCO5L01
- 3 z
GND 10K/1%/0402 S g
E e
{21} SoC_USBO_DRVVBUS =
= GND =
ISET:10K, current: 680mA
BRI = 6800 / R
Silk: TYPE-C DRP
130 TYPE-C
U46 TypeC_16P
con_typec 16f jions
USBVBUS
USBC_CONN2_CC1
= = 1 1(1) CC1_10 vBus | 2———————oussveus ﬁg VBUS_1
cci 1 12 54| VBUS 2
USBC_CONN2_CC2 1 VCONN_12 f—5—4——————0VDD 5V 5o | VBUS_3
14 285’14 VCONN_13 VBUS 4
c113 c1ia - 3 USBC_CONN2_CC1 cci A5
o o vbD_3 |7 CC_3V3_SYS ~USBC_CORNZ CCZ cC2 B85 | CC!
g g VDD _4 c115 cc2
= — A8
3 3 100nF/50V/0402 fom:): o
& & %
S s 1 L12 2
S IS —_ USB0-DM USBO_DM_CON AT
] ] - PD_S_[2C2_SCL {21} SoC_USBO_DM 28: f— —0USB0-DP_CON DM1
= - g GND_8 ScL 3 PD_S_12C2_SDA {21} SoC_USBO_DP — 4 AN 3 - 1 ég Dbp1
75 | GND_9 SDA I5 PD_S_12CZ RQ 900HM 100MHz 330MA B6 | DM2
ePAD INT# 5 o ial pairs DP2
A’? GND1 GND_E1 g;
FUSB302MPX 51| GND2 GND_E2 [-g5—1
512 GND3 GND_E3 |55
GND4 GND_E4
VDD_5V =
R34 c231
D
U27 USBVBUS VCCIVE SYS 10R/1%/0603 10nF/50V/0603
1 10
tO+—NE1
2 oo woo 2 c96 €220
R194 o o =
o a2 LI- 4.7KI5%/0402 g g
USBO_DM_CON s s
g tO4—NE7 é USBO DP_CON_ e 3 D-Note:-
1O5—NEB — PD_12C_IRQ LT L VBUS connection is optional for Host configuration
- v = g
WS05-4R2PZ e
USBVBUS
R328
4.7K/5%/0402
R303 D24
20k/1%/0402 MMSZ4692T1G
{21} soC_UsBO_VvBUS<S
R304 :
10K/1%/0402
D-Note: - =
Refer USB VBUS Design Guidelines section of SOC data sheet <Variant Name>
<Doc1>
Project:
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TP2

m_yce
VDD_5V 5V 3.8V o2t U9 TestPoint 3 . 8V
M_vCcC —T9. o SY8035DBC L1
R223  100K/1%/0402 Imax=22A
o
-l- 10R/J %/060, 18 PVIN L1 ; YN o
PVINT  LX2 j 047uH/4TA
|§134 135 136 E137 |E 33 8 . “ T C=a 32
g 3 8 R239 c1a5 | c1a6 |c1a7 | ci4a9
1ouF10vi0603 [ PUF/10V/0803 “Tig,k/10v/0603 fioonFrsoviodoz [ 138 s8_L.8 s ! ] 8lsun B R23 c1aa_L_ L L 153
2 470uF/10 253 3 ] S N T8 T8 Tg o o
s i ] 3 H s 4 7 g s 3 8 8 8 8 N
. . S 3 T i g PG Ss 3 ky S S S S S 5
= 8 = ls /J1s _ ™| 2,1 2 s]/8&8 |2 |8 |2 |8 |8 | &
= 2 8 TestPoint S EN © < s < < = < < 3
8
S 16 < Lo g s & & &g & "8 £
M_ON/OFF 1uF/10V/0402 g RETY 8
— g ==
2 g -
3 S
R241 = = z £
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